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Foreword 

This document is the 3rd milestone of the preparatory study on textile products, which aims to provide a basis 
on which the European Commission can consider the development of ecodesign requirements, green public 
procurement criteria and revised EU Ecolabel criteria for textile products. In particular, the 3rd milestone 
addresses scope, market, user behaviour, current EU Ecolabel criteria, current EU Green Public Procurement 
criteria, the product technologies, the environmental and economic analysis of the products currently placed on 
the EU market and design options. The preparatory study is developed within the legal context of the Regulation 
(EU) 2024/1781 establishing a framework for the setting of ecodesign requirements for sustainable products 
and the Regulation (EC) No 66/2010 on EU Ecolabel. The project is led by the Joint Research Centre of the 
European Commission, addressing the request from the Directorate-General for Environment (DG ENV) and the 
Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs (DG GROW).  
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1 Introduction 1 

Context 2 

On 13 June 2024, the Regulation on Ecodesign for Sustainable Products (ESPR) (1) was published on the Official 3 
Journal of the European Union. The ESPR delivers on the commitments made in both the European Green Deal (2) 4 
and the Circular Economy Action Plan (3) to make the European Union (EU) regulatory framework fit for a 5 
sustainable future and to ensure that products placed on the EU market become increasingly sustainable.  6 

The ESPR aims to reduce the environmental impacts of products across their life cycle and to improve the 7 
api^odjidib ja oc` @P½n dio`mi\g h\mf`o) Do kmjkjn`n oj _j ocdn ]t ]pdg_dib ji oc` np^^`nnapg \kkmj\^c kdji``m`_ 8 
under the Ecodesign Directive (4), which applies to energy-related products only. The ESPR proposes to extend 9 
the Ecodesign Directive to cover a very broad range of physical products and to strengthen its provisions. This 10 
would enable the ESPR to set a range of far-reaching ecodesign requirements for specific product groups, to 11 
improve product circularity, energy performance and other environmental sustainability aspects. Ecodesign 12 
requirements can be related to the performance of the product or information that must accompany the 13 
product. A Digital Product Passport (DPP) will be required to hold and convey the information in question, with 14 
traceability features.  15 

The ESPR provides a general framework for these rules, with specific product requirements to be set at a later 16 
stage via delegated acts dedicated to a particular product or to groups of similar products. These delegated 17 
acts will also serve as the reference for the adoption of implementing acts, which should establish minimum 18 
mandatory Green Public Procurement (GPP) requirements for public contracts.  19 

Article 41(4) of the ESPR establishes synergies between the mandatory ecodesign legislative framework and 20 
the EU Ecolabel, which is the EU½n official voluntary label for environmental excellence awarded to best-in-class 21 
products and services. The ESPR and EU Ecolabel requirements must be coherent and synergic to guarantee 22 
that products awarded the EU Ecolabel comply with the ESPR requirements set in the relevant delegated act. 23 
The EU Ecolabel remains regulated by the EU Ecolabel Regulation (5).  24 

On 30 March 2022 the EC presented the EU Strategy for Sustainable and Circular Textiles (6) which aims, inter 25 
alia, ¼to tackle fast fashion and textile waste and to make textiles more durable, reparable, reusable and 26 
recyclableɃ. The Textile Strategy lays out a forward-looking set of actions, which includes setting ecodesign 27 
requirements for textiles under the framework of the ESPR proposal (7). The Textile Strategy also announces a 28 
revision of the EU Ecolabel criteria for textile products to support its uptake among producers and offer 29 
consumers an easily recognisable and reliable way to choose eco-friendly textile products.  30 

Since 2019, the EC has supported oc` kmje`^o ¼Kmj_p^o @iqdmjih`io\g Ajjokmdio >\o`bjmt Mpg`n #K@A>M$5 \kk\m`g 31 
\i_ ajjor`\m½' c`m`di\ao`m i\h`_ K@A>M <!A (8). Part of the textile industry leads this project, which aims to 32 
establish rules for the calculation of the Product Environmental Footprint. The PEFCR A&F can be used by the 33 
industry to voluntarily quantify the environmental impacts of specific textile products. The EC follows the 34 
development of the PEFCR A&F project as an observer.  35 

 

 

1  ESPR. Regulation (EU) 2024/1781 of the European Parliament and of the Council of 13 June 2024 establishing a framework for the 
setting of ecodesign requirements for sustainable products. Available at this link.  

2  The Green Deal. Communication from the Commission to the European Parliament, the European Council, the Council, the European 
Economic and Social Committee and the Committee of the Regions . The European Green Deal. COM(2019) 640 final. Available at this 
link. 

3  The Circular Economy Action Plan. Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions. A new Circular Economy Action Plan For a cleaner and more 
competitive Europe. COM(2020) 98 final. Available at this link. 

4  Ecodesign Directive. Directive 2009/125/EC of the European Parliament and of the Council establishing a framework for the setting 
of ecodesign requirements for energy-related products. Available at this link. 

5  EU Ecolabel Regulation. Regulation (EC) No 66/2010 of the European Parliament and of the Council of 25 November 2009 on the EU 
Ecolabel. Available at this link. 

6  Textile Strategy. Communication from the Commission to the European Parliament, the Council, the European Economic and Social 
Committee and the Committee of the Regions. EU Strategy for Sustainable and Circular Textiles. COM(2022) 141 final. Available at 
this link. 

7  Proposal of ESPR by European Commission. Proposal for a Regulation of the European Parliament and of the Council establishing a 
framework for setting ecodesign requirements for sustainable products and repealing Directive 2009/125/EC. COM(2022) 142 final. 
Available at this link. 

8  ¼Kmj_p^o @iqdmjih`io\g Ajjokmdio >\o`bjmt Mpg`n #K@A>M$5 \kk\m`g \i_ ajjor`\m½' \q\dg\]g` \o this link. Last accessed on 22 August 
2025. It will set rules on the calculation and reporting of life cycle environmental impacts of apparel. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1781&qid=1734457963425
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640&qid=1666353874050
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52019DC0640&qid=1666353874050
https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1583933814386&uri=COM:2020:98:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009L0125-20121204&qid=1678539274453
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32010R0066&qid=1698052218633
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52022DC0141&qid=1678541040300
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52022PC0142
https://pefapparelandfootwear.eu/afw_pefcr_v3-1_final/
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Aim  36 

In this context, this report describes the preparatory study on textile products, which is hereinafter referred to 37 
as the PS. The PS aims to provide the scientific and technical basis for: 38 

ð the future development of the ecodesign requirements for textile products to be defined in a 39 
delegated act within the framework of the ESPR;  40 

ð the future development of the mandatory EU GPP requirements for textile products within the 41 
framework of the ESPR;  42 

ð the future revision of the EU Ecolabel criteria for textile products (9), within the framework of the 43 
ESPR and the EU Ecolabel Regulation.  44 

Methodology  45 

The PS will follow the structure prescribed by the Methodology for Ecodesign of Energy-related Products (MEErP) 46 
(MEErP, 2011). This methodology has over many years proved to be comprehensive and effective for preparing 47 
product-related legislation, and is therefore also deemed fit for non-energy-related products. The MEErP 48 
consists of seven tasks:  49 

ð Task 1 on scope defines the boundaries of the system under analysis. It identifies the textile 50 

products included in the scope of the PS. Additionally, it analyses legislative and voluntary 51 
frameworks at global, EU and Member State level. 52 

ð Task 2 on market investigates the market structure, trends and other market characteristics of 53 

the products in the scope.  54 

ð Task 3 on user behaviour. It describes how users relate to the products in the scope. It 55 

investigates:  56 

(a) aspects influencing the design of the products, identifying potential barriers and restrictions to 57 
possible ecodesign measures, due to social, cultural or infrastructural factors;  58 

(b) aspects influencing the modelling of environmental impacts and costs of the products in the life-59 
cycle perspective, identifying behaviour not directly quantifiable with conventional standard tests on 60 
the products. 61 

ð Task 4 on technologies entails a general technical analysis of the products in the scope in order 62 

to describe the average products on the market, as well as the best available technologies (BAT) 63 
and the best not yet available technologies (BNAT).  64 

ð Task 5 on environmental and economic analysis of the average products on the EU market. 65 

It defines base case products, which are a conscious abstraction of the reality for practical reasons, 66 
and it represents a specific product category. The description of the base case is the synthesis of 67 
tasks 1 to 4 and the starting point for the following tasks. The base case is analysed via models 68 
based on Life Cycle Assessment (LCA) and Life Cycle Costing (LCC).  69 

ð Task 6 on design options investigates the monetary consequences of the design options in terms 70 

of cost within the life cycle for consumers and society. Environmental costs and benefits are also 71 
investigated using the Least Life Cycle Costs (LLCC) and the BAT. The BNAT indicate long-term 72 
possibilities.  73 

ð Task 7 on possible policy scenarios gathers the results of all previous tasks and investigates 74 

suitable policy means to achieve the potential improvements in the environmental impacts of the 75 
assessed products, as well as estimating economic impacts on consumers and the industry. Finally, 76 
it assesses the robustness of the outcomes via a sensitivity analysis.  77 

The methodology used will be adapted to the specific features of the textile product group and the requirements 78 
set by the ESPR.  79 

 

 

9  EU Ecolabel criteria for textile products. Commission Decision of 5 June 2014 establishing the ecological criteria for the award of the 
EU Ecolabel for textile products. Commission Decision (2014/350/EU). Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014D0350-20201201
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In addition to following the tasks set by the MEErP, the PS will include all elements of the Preliminary Report, 80 
to be used for the revision of the EU Ecolabel criteria for textile products (9), as set by the EU Ecolabel 81 
Regulation (5).  82 

Due to their aims, future mandatory EU GPP requirements and future revised EU Ecolabel criteria of products 83 
included in the scope of the PS will be built up from the ecodesign requirements. 84 

Involvement of stakeholders 85 

The development of the PS will include the direct involvement of stakeholders following the principles of the 86 
Sevilla process (10), which will enable the JRC to verify with stakeholders the work under development and collect 87 
additional evidence on the investigated topics.  88 

Table 1 reports the stages of the project that require the participation of registered stakeholders. Any 89 

organisation, institution and citizen can register as a stakeholder by filling in a form on a dedicated webpage (11). 90 
Stakeholders will be able to register at any stage of the development of the PS.  91 

Table 1. Development of the preparatory study 92 

Milestone Topic addressed Date 

Initial 
questionnaire (12) 

Definitions, scope, market analysis, user behaviour, product 
aspects, EU Ecolabel, EU Green Public Procurement 

30 March 2023 ¸ 8 May 2023 

1st milestone Scope, market, user behaviour, current EU Ecolabel criteria, 
current EU Green Public Procurement criteria 

23 February to 22 April 2024 

2nd milestone Technologies, framework and data gaps of environmental and 
economic model, and a questionnaire about substances and 
substances of concern 

14 November 2024 to 17 March 
2025 

3rd milestone Analysis of base case and design options 16 December 2025 to 23 March 
2026 (*) 

4th milestone Policy scenarios, and elements to be included in the Digital 
Product Passport 

To be communicated 

The number and topics of the milestones could be modified to improve the involvement of the stakeholders during the development of the 93 
preparatory study. 94 

(*) The 3rd milestone includes the following steps: (a) since 16 December 2025, registered stakeholders may read the working document of 95 
the 3rd milestone and its summary; (b) on 14 and 15 January 2026, registered stakeholders and JRC will attend the online consultation 96 
meeting; (d) from 16 January to 23 March 2026, registered stakeholders will be able to provide comments in writing to the working 97 
document via a dedicated questionnaire. 98 

For each milestone, the stakeholder consultation will include the following steps: 99 

¶ The JRC will communicate by email to all registered stakeholders the time and steps of the 100 
specific consultation, as well as the document(s) related to the milestone. All documents will 101 
be pkgj\_`_ ji oc` kmje`^o½n r`]ndo` (13).  102 

¶ Registered stakeholders will read the document(s) before the online consultation meeting.  103 

¶ JRC and registered stakeholders will attend the online consultation meeting. In this meeting, 104 
registered stakeholders will be able to have open discussions with the JRC and among 105 
themselves.  106 

¶ Registered stakeholders will provide comments on the working document(s).  107 

¶ Oc` EM> rdgg kp]gdnc ji oc` kmje`^o½n r`]ndo` (13) a document containing anonymised written 108 
comments submitted by the registered stakeholders.  109 

All entities involved in the stakeholder consultations will have enough time to actively participate in the process. 110 

 

 

10  Rdoc oc` ¼N`qdgg\ kmj^`nn½' oc` Ejdio M`n`\m^c >`iom` ja oc` @pmjk`\i >jhhdnndji rjmfn ojb`oc`m rdoc n^d`iodnon' di_pnomt' ijn-
governmental organisations (NGOs), national authorities and international institutions to take decisions that are underpinned by solid 
scientific and technical data, and that are based on consensus and transparency. The process is clearly structured within the framework 
of the Industrial Emissions Directive (2010/75/EU), and it is legally defined in Commission Implementing Decision 2012/119/EU 
available at this link. More information is available at this link. The process in the preparatory study on textiles is not legally defined, 
]po do rdgg ajggjr oc` kmdi^dkg`n ja oc` ºN`qdgg\ kmj^`nn») 

11  Stakeholders can participate in the development of the preparatory study on textile products by registering via this web form.  
12  Initial questionnaire. Preparatory Study on textiles for product policy instruments ¸ the initial questionnaire. Available at this link. 
13  The textile project website is available at this link. Documents will be uploaded in the dedicated section available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02012D0119-20120302&qid=1698430710265
https://eippcb.jrc.ec.europa.eu/about/sevilla_process
https://susproc.jrc.ec.europa.eu/product-bureau/contact/register
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/documents
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/home
https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/documents
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 111 

This version of the PS reports the 3rd milestone and it includes some of the information collected by the initial 112 
questionnaire (12). Section 13.1 provides details about the previous consultations. 113 

 114 

Structure of the preparatory study · 2nd milestone 115 

After this introduction, Section 2 provides the definitions of words and expressions used in the document. 116 

Section 3 defines the scope and describes the products included in it, providing also a first insight into their life-117 
cycle stages and main environmental burdens. This brief description provides the reader with a basic knowledge 118 
useful to better understand the topics investigated in the following sections.  119 

Section 4 analyses legislation and strategies at different levels: EU, Member State, third country, and global, 120 
the latter describing initiatives of the United Nations. Section 4 is completed by the analysis of the most relevant 121 
test methods, standards and environmental labels used internationally by the textile industry. 122 

Section 5 analyses the market of the textile products belonging to the scope. The analysis is performed at 123 
global, EU and Member State levels. Additionally, Section 5 investigates the market of the main elements 124 
affecting the manufacturing of the products included in the scope. The market analysis includes some insights 125 
into the market structure, most common business models, and it reports the main characteristics of the value 126 
chain. A specific subsection is dedicated to market competitiveness, which is affected by the different costs 127 
that companies face around the world due to the different requirements related to environmental protection. 128 
Section 5 concludes with a subsection analysing the lifespan of products, because it largely affects the market 129 
and the demand for new products. 130 

Section 6 analyses user behaviour, which will be relevant for: (1) modelling the products in the economic and 131 
environmental assessment, and (2) the analysis of possible ecodesign requirements within the product aspects 132 
listed by Article 5 of the ESPR. The section addresses the behaviour before and after the purchase, as well as 133 
behaviour related to the disposal of the textile product.  134 

Section 7 analyses the current EU Ecolabel criteria for textile products in light of their revision. Facts and figures 135 
of the current criteria are reported as well as the suggestions received via the initial questionnaire. The section 136 
describes the relationship between the new mandatory ecodesign framework (ESPR) and the revision of the EU 137 
Ecolabel criteria for textile products. To explore potential synergies with other officially recognised Ecolabels, 138 
Section 7 provides a detailed comparison of the criteria for textile products set by the EU Ecolabel, Blue Angel 139 
and Nordic Swan.  140 

Section 8 collects information for the future development of mandatory EU GPP criteria. To this aim, this section 141 
assesses the current public procurement of apparel in the EU, and the current status of the voluntary EU GPP 142 
criteria.  143 

Section 9 provides a general technical analysis of the products in the scope from the perspective of the relevant 144 
product aspects listed by Article 5 of the ESPR.  145 

Section 10 reports the environmental and economic assessment of products in the scope via a Life Cycle 146 
Thinking approach and a specific assessment on pollution caused by fragmentation of textiles. 147 

Based on the knowledge gathered in all previous sections, Section 11 analyses potential design options, which 148 
could be implemented as requirements to the single products placed on the EU market. 149 

Section 12 reports the analysis on chemical substances, identifying information and performance requirements. 150 
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2 Definitions 151 

This section lists the definitions of terms and expressions used in the document. It will be complemented with 152 
more definitions as the project goes through its milestones (see Section 1).  153 

Textile fibre 154 

¼O`sodg` ad]m`½ h`\in `doc`m ja oc` ajggjrdib (14): 155 

ð a unit of matter characterised by its flexibility, fineness and high ratio of length to maximum 156 
transverse dimension, which render it suitable for textile applications; 157 

ð a flexible strip or tube, of which the apparent width does not exceed 5 mm, including strips cut 158 
from wider strips or films, produced from the substances used for the manufacture of the fibres 159 
listed in Table 2 of Annex I to Regulation 1007/2011 and suitable for textile applications. 160 

Textile product 161 

¼O`sodg` kmj_p^o½ h`\in \it m\r' n`hd-worked, worked, semi-manufactured, manufactured, semi-made-up or 162 
made-up product which is exclusively composed of textile fibres, regardless of the mixing or assembly process 163 
employed, as well as a product containing at least 80% textile fibres by weight (15).  164 

The definition of textile product is aligned with the definition provided by the Textile Labelling Regulation 165 
(TLR) (14). 166 

Textile apparel 167 

¼O`sodg` \kk\m`g½ \m` o`sodg` kmj_p^on oc\o \dh oj ^jq`m oc` ]j_t rdoc `q`mtocdib `s^`ko ajjor`\m) Di \__dodji' do 168 
also means a textile product worn as clothing or a clothing accessory by a person to clothe and/or adorn, and/or 169 
shield from, and/or feel comfortable with the outer environment and/or to express their personal and 170 
professional identity and/or belonging to a specific social group, with symbolic meanings and aesthetic values.  171 

Technical textile 172 

Technical textiles are textile products meeting technical rather than aesthetic criteria, even if, for certain 173 
markets like workwear or sports equipment, both types of criteria could be met. Technical textiles bring a 174 
functional answer to a wide range of specific requirements: lightness, resistance, reinforcement, filtration, fire 175 
retardancy, conductivity, insulation, flexibility, absorption and so on. The definition does not depend on the raw 176 
material, the fibre or the technology used, but on the expected inherent functionality of the product itself. 177 
Technical textiles can be used by professionals or not. 178 

Textile apparel meeting the definition above is defined as technical textile apparel. 179 

The definition of technical textiles is aligned with the definition provided by the European Economic and Social 180 
Committee (16). 181 

Home/interior textiles 182 

Textile products used indoor or outdoor to protect the object they are used on/with, decorate the home/interior 183 
environment, or dry the body or parts of the body after they have become wet. 184 

Footwear 185 

 

 

14  Textile Labelling Regulation. Regulation (EU) No 1007/2011 of the European Parliament and of the Council of 27 September 2011 on 
textile fibre names and related labelling and marking of the fibre composition of textile products and repealing Council Directive 
73/44/EEC and Directives 96/73/EC and 2008/121/EC of the European Parliament and of the Council. Available at this link. 

15  In the preparatory study, weight and mass will be used interchangeably as it is done in the EU legislation, e.g. the Textile Labelling 
Regulation (Regulation (EU) No 1007/2011) and REACH (Regulation (EC) No 1907/2006). Nevertheless, the authors flag that from the 
technical perspective only the reference to mass should be made. The mass is the measure of the quantity of matter expressed in 
kilograms (kg). Differently, the weight is the force that the mass applies due to the acceleration of gravity. The weight is expressed in 
Newton (N). In the whole preparatory study, mass and weight are expressed in kg and refer to the quantity of matter. 

16  CCMI/105, Technical textiles, Brussels, 17 April 2013, OPINION of the European Economic and Social Committee on Growth Driver 
Technical Textiles. (own initiative opinion). Rapporteur: Ms Butaud-Stubbs. Corapporteur: Ms Niestroy. Available at this link. Last 
accessed on 30 March 2023. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02011R1007-20180215&qid=1698534620215
https://www.eesc.europa.eu/en/our-work/opinions-information-reports/opinions/technical-textiles
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¼Ajjor`\m½ h`\in \gg \mod^g`n rdoc \kkgd`_ njg`n _`ndbi`_ oj kmjo`^o jm ^jq`m oc` ajjo' di^gp_dib k\mon h\mf`o`_ 186 
separately (17). 187 

Textile waste 188 

Textile waste is a textile product which the holder discards or intends or is required to discard (18). 189 

Post-industrial textile waste 190 

Post-industrial textile waste is textile waste generated during the manufacturing of textile products and their 191 
precursors (manufacturing of fibre, yarn and fabric, and during confectioning) (Huygens et al., 2023). This 192 
includes waste generated as a result of technical features of the manufacturing processes (e.g. cutting, roll 193 
ends), inaccurate resource planning (e.g. excess fabric) or production errors (e.g. defective or damaged fabric 194 
and products) (Aus et al., 2021). Moreover, it includes discarded finished products that the manufacturers do 195 
not send to their customers due to order change or cancellation. 196 

Pre-consumer textile waste 197 

Pre-consumer textile waste is textile waste generated at the retailer stage, as a result of discarding unsold 198 
textile products. This can be due to: 199 

¶ overstock (products coming directly from the production line); 200 

¶ obsolescence (products for which there is no longer a demand); 201 

¶ damages (products that have been damaged in transit or storage); 202 

¶ defects (products taken off the market due to quality issues). 203 

Thus, this includes discarded products that have not been sold due to surplus stock, excess inventory and 204 
deadstock and products returned by a consumer on the basis of their right of withdrawal in accordance with 205 
Article 9 of Directive 2011/83/EU (19) or, where applicable, during any longer withdrawal period provided by the 206 
trader. 207 

Post-consumer textile waste 208 

Post-consumer textile waste is a textile product that have been discarded after consumption and use by the 209 
citizen or end-users of commercial and industrial activities (hotel, care, automotive, etc.). For this reason it is 210 
commonly referred to as household and commercial post-consumer textile waste, respectively (Huygens et al., 211 
2023). 212 

Final product 213 

A final product is understood to be a product that is already suitable for users (20). 214 

Intermediate product 215 

¼Dio`mh`_d\o` kmj_p^o½ h`\in \ kmj_p^o oc\o m`lpdm`n apmoc`m h\ipa\^opmdib jm om\inajmh\odji np^c \n hdsdib' 216 
coating or assembling to make it suitable for end-users (21). 217 

 218 

Table 2 reports the definitions of the 16 product aspects reported in article 5 of the ESPR. The hierarchy applied 219 

for selecting the most appropriate source for each definition was the following: the current legislation, standards 220 
and scientific literature. In some cases, the authors have adapted the definition from those sources.  221 

 

 

17  Directive 94/11/EC of European Parliament and Council of 23 March 1994 on the approximation of the laws, regulations and 
administrative provisions of the Member States relating to labelling of the materials used in the main components of footwear for 
sale to the consumer. Available at this link. 

18  The definition of textile waste is inspired by the definition of waste reported by the Waste Framework Directive (WFD). Directive 
2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives (Text 
with EEA relevance). Available at this link. 

19  Directive 2011/83/EU on consumer rights. Available at this link. 
20  The definition of final product is implied from the ESPR. 
21  The definition of intermediate product is reported in Article 2(3) of the ESPR. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0011-20130701&qid=1707069659119
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008L0098&qid=1702762180586
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011L0083&qid=1753177036155


 

16 

Table 2. Definition of product aspects 222 

Product aspect Definition Source 

Durability The ability of a product to maintain over time its function 
and performance under specified conditions of use, 
maintenance and repair. 

ESPR  

Reliability The probability that a product functions as required under 
given conditions for a given duration without an occurrence 
which results in a primary or secondary function of the 
product no longer being performed 

ESPR  

Reusability Ability of a product or component that is not waste to be 
used again for the same purpose for which it was conceived. 

JRC (adapted based on 
Directive 2008/98/EC 
definition for ɂPc-sqcɃ) 

Upgradability Ability of a product to be accessible for implementing 
actions to enhance its functionality, performance, capacity, 
safety or aesthetics.  

JRC (adapted based on ESPR 
definition for ɂSnep_bgleɃ) 

Repairability Ability of a defective product or waste to return to a 
condition where it fulfils its intended purpose through one or 
more actions.  

JRC (adapted based on ESPR 
definition for ɂPcn_gpɃ) 

Possibility of 
maintenance  

Ability of a product to be kept in a condition where it is able 
to fulfil its intended purpose through one or more actions.  

JRC (adapted based on ESPR 
definition for ɂk_glrcl_lacɃ)  
 

Possibility of 
refurbishment 

Ability of a product or a discarded product to be prepared, 
cleaned, tested, serviced and, where necessary repaired to 
restore its performance or functionality within the intended 
use and range of performance originally conceived at the 
design stage at the time of the placing of the product on the 
market. 

JRC (adapted based on ESPR 
definition for ɂpcdsp`gqfkclrɃ) 

Presence of 
substances of 
concern 

The presence of substances that: 
- meet the criteria laid down in Article 57 of Regulation (EC) 
No 1907/2006 and are identified in accordance with Article 
59(1) of that Regulation 
- are classified in Part 3 of Annex VI to Regulation (EC) No 
1272/2008 in one of the hazard classes or hazard 
categories listed under Article 2(27)(b) of ESPR 
- are regulated under Regulation (EU) 2019/1021; or 
- negatively affect the reuse and recycling of materials in 
the product in which they are present 

ESPR 

Energy use and energy 
efficiency 

Energy use: Use of energy in all lifecycle stages of a product. 
Energy efficiency: the ratio of output of performance, service, 
goods or energy to input of energy.  

JRC 
Directive 2012/27/EU (22) 

Water use and water 
efficiency 

Water use: Use of water in all lifecycle stages of a product.  
Water efficiency: The creation of economic value with less use 
of water. In other words, minimization of the amount of water 
used in any of the lifecycle activities of a product. 

JRC 
JRC 

Resource use and 
resource efficiency 

Resource use: Use of raw materials, mainly abiotic (minerals, 
metals, fossil fuels), in all lifecycle stages of a product. It 
can also include other biotic resources such as land, air, 
ecosystems. The use of natural resources can be accounted 
for as the volumes of resources consumed (materials) or 
used (land, air, ecosystems), or the impacts derived from the 
use of resources. Water and energy are resources addressed 
in specific product aspects. 
Resource efficiency:  
The ratio of output of performance, service, goods to input 
of resources, raw materials, air, land, soil and ecosystem 
services. 

JRC and (BIO Intelligence 
Service, DG for Enterprise and 
Industry (EC), 2013) 

Recycled content Proportion, by mass, of recycled fibres, from post-industrial, 
pre- and post-consumer waste, in a textile product.. 

JRC (adapted based on ISO 
14021) 

 

 

22  Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency. Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32012L0027&qid=1753174540994
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Product aspect Definition Source 

Possibility of 
remanufacturing 

Possibility of producing a new product from objects that are 
waste, products or components and through which at least 
one change is made that may affect the performance, 
purpose or type of the product. 

JRC (adapted based on ESPR 
definition for 
ɂPck_lsd_arspgleɃ) 

Recyclability Ability of product½s waste material to be reprocessed into 
products, materials or substances whether for the original or 
other purposes. It includes the reprocessing of organic 
material but does not include energy recovery and the 
reprocessing into materials that are to be used as fuels or 
for backfilling operations. 

JRC (adapted based on 
Directive 2008/98/EC 
definition for ɂpcawajgleɃ) 

Possibility of recovery 
of materials 

Ability of the product waste generated to be recovered 
through any recovery operation, other than energy recovery 
and the reprocessing into materials that are to be used as 
fuels or other means to generate energy. It includes, inter 
alia, preparing for re-use, recycling and backfilling. 

JRC (adapted based on 
Directive 2008/98/EC 
definition for ɂk_rcpg_j 
pcamtcpwɃ) 

Environmental 
impacts 

Any change to the environment, whether adverse or 
beneficial, wholly or partially resulting from a product during 
its life cycle 

ESPR 

Expected generation 
of waste 

Generation of any non-hazardous or hazardous substance, 
mixture, material or object along the whole life cycle of a 

product that the holder discards or intends or is required to 
discard. 

JRC (adapted based on 
Directive 2008/98/EC 
definition for ɂu_qrcɃ  

Source: own elaboration 223 

Robustness 224 

¼Mj]pnoi`nn½ dn oc` ^\k\]dgdot ja \ kmj_p^o oj m`ndno' d)`) h\dio\di don kctnd^\g nomp^opm` \i_ \kk`\m\i^`' \ao`m 225 
undergoing external stresses, which could be of chemical or physical nature. The concept of robustness mainly 226 
differs from the physical durability because there is no reference to the product aging. 227 

Product technologies 228 

product technologies are products with defined characteristics related to a specific product aspect reported in 229 
Article 5(1) of the ESPR, such as durability, repairability, etc. in particular: 230 

ð The Base Case of technologies (BC) is the average product on the market. 231 

ð The Best Available Technologies (BAT) have the most ambitious performances available on the 232 
market. BAT are implemented at scale. 233 

ð The Best Not yet Available Technologies (BNAT) have the most ambitious performances, but they 234 
are not implemented at scale, therefore they are considered not available on the market. 235 

 236 



 

18 

3 Scope 237 

This section selects and describes the products included in the scope of the PS. The first subsection (Section 238 
3.1) reports the thought process followed to select the scope in accordance with the framework set by the ESPR. 239 
The second subsection (Section 3.2) lists the products included in the scope and specifies those that are 240 
excluded. The final subsection (Section 3.3) describes two important aspects of textile products that apply to 241 
the products in the scope, i.e. the life-cycle stages and their main factors influencing the negative environmental 242 
impacts. This last section is the essential basis for fully understanding a number of topics addressed in 243 
subsequent sections about environmental labels (Section 4.6), the market analysis (Section 5), and the analysis 244 
of product technologies (Section 9). Nevertheless, the topics mentioned in Section 3.3 will be detailed in the 245 
following milestones, when the PS addresses Task 5 of the MEErP.  246 

3.1 Selection of the scope 247 

Within the framework of the European Industrial Strategy (23), the Annual Single Market Report 2021 (24) 248 
identifies the products included in the industrial ecosystem of textiles: ɂrp_lqdmpk_rgml md l_rsp_j &c,e, 249 

cotton, flax, wool), man-made and artificial (synthetic polyester and viscose) fibres into yarns and fabrics, 250 
production of yarns, home textiles, industrial filters, technical textiles, carpets and clothing. The ecosystem also 251 
glajsbcq npmbsargml md dmmruc_p _lb jc_rfcp,Ƀ  252 

In 2025, the EC communicated the first ESPR Working Plan (25), taking into account among other things a 253 
report (26) enodog`_ ¼Ecodesign for Sustainable Products Regulation: Study on new product priorities½' c`m`di\ao`m 254 
referred to as the Product Priorities Study. It served as the basis for an open public consultation (27). Among 255 

the many product groups in the scope of the ESPR, the Product Priorities Study assesses a product group named 256 
¼textiles and footwear½, which includes products belonging to the industrial ecosystem of textiles. 257 

Respondents to the open public consultation agreed to prioritise this product group (58% of respondents), and 258 
they considered it of highest priority (68% of respondents). 38% of respondents considered that apparel should 259 
be prioritised, followed by footwear (25%) and home/interior textiles (18%). The ESPR Working Plan reports 260 
ºO`sodg`n*<kk\m`g» \n kmj_p^o group to be addressed by the ESPR. 261 

The scope of the PS was defined following the Product Priorities Study, and the selection criteria reported in 262 
Article 5(4), Article 5(7) and Article 18 of the ESPR.  263 

Within the product group textiles and footwear, the Product Priorities Study identifies four main subgroups: (1) 264 
textile apparel, (2) home/interior textiles (e.g. bed linen, towels, tablecloths, curtains), (3) footwear, and (4) 265 
technical textiles not included in previous subgroups, usually or also meant for consumers, such as truck covers 266 
(tarpaulins) and cleaning products, or specifically meant for industry (automotive, construction, medical, 267 
agriculture, etc.). Although it is not specified in the Product Priorities Study, the subgroups textile apparel, 268 
home/interior textiles and technical textiles are understood to be products containing at least 80% by weight 269 
of textile fibres, as defined by the TLR (14). This interpretation of subgroups is also adopted in the PS.  270 

The product group textiles and footwear is considered to be too heterogeneous for the setting of common 271 
ecodesign requirements. This heterogeneity is driven by the specific functions and end uses of each subgroup, 272 
as reported in Table 3, as well as their material and chemical compositions. The specific function of a product 273 

requires specific tests to be performed on the product to verify its performance.  274 

 

 

23  European Industrial Strategy. Communication from the Commission to the European Parliament, the Council, the European Economic 
and Social Committee and the Committee of the Regions updating the 2020 New Industrial Strategy: Building a stronger Single Market 
for Europ`½n m`^jq`mt) >JH#-+-,$ .0+ adi\g) <q\dg\]g` \o this link. 

24  Annual Single Market Report 2021. Accompanying the Communication from the Commission to the European Parliament, the Council, 
the European Economic and Social Committee and the Committee of the Regions Updating the 2020 New Industrial Strategy: Building 
a stronger Single Market for Europe's recovery. SWD(2021) 351 final. Available at this link. 

25  COMMUNICATION FROM THE COMMISSION Ecodesign for Sustainable Products and Energy Labelling Working Plan 2025-2030. 
COM/2025/187 final. Available at this link. 

26  Ecodesign for Sustainable Products Regulation: Study on new product priorities. Available at this link. Last accessed on 17 December 
2024. 

27  New product priorities for Ecodesign for Sustainable Products. Available at this link. Last accessed on 5 February 2024. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0350&qid=1698526009260
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021SC0351&qid=1698180782967
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52025DC0187&qid=1762873016938
https://publications.jrc.ec.europa.eu/repository/handle/JRC138903
https://ec.europa.eu/info/law/better-regulation/have-your-say/initiatives/13682-New-product-priorities-for-Ecodesign-for-Sustainable-Products/public-consultation_en
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Table 3. Function and intended use of subgroups in the textiles and footwear product group 275 

Subgroup Function and intended use 

Textile apparel 

Textile apparel have the following functions and intended uses: 
(1) protect the human body from the outer environment, such as preventing heat loss, exposure to the sun, 
penetration of water, etc.); 
(2) comply with legal obligations related to public body exposure, because in EU countries nudity in public 
is forbidden; 
(3) self-representation, driven by expression of personal identity and/or expression of belonging to a 
specific social group, with symbolic meanings and aesthetic values; 
(4) social acceptance when gathering with other people, for example at parties, work places, religious 
ceremonies, etc.  
N.B. Technical textile apparel solves additional specific functions, which depend on the final application of 
the product (Section 2) 

Home/interior 
textiles (a) 

Most home/interior textiles have at least two functions: 
(1) protect the object they are used on/with, e.g. a cushion case protects the enveloped cushion, a 
tablecloth protects the table underneath, a curtain protects the indoor environment by filtering the light 
coming from outside, etc.; 
(2) decorate the home/interior environment. 
 
Products like towels have the function of drying the body or parts of the body after they have become wet 
(e.g. after washing, swimming, etc.). 

Footwear (b) 

Footwear has similar functions to apparel: 
(1) protect the feet from the outer environment; 
(2) self-representation, driven by expression of personal identity and/or expression of belonging to a 
specific social group, with symbolic meanings and aesthetic values. 

Technical 
textiles 

Technical textiles, which do not belong to the previous subgroups, have specific technical (non-aesthetical) 
functions according to their final application. Two examples are reported. 
 
Textile cleaning products have the function of removing dust and dirt from surfaces, interacting with 
detergents and other cleaning chemicals. 
 
Reusable textile absorbent hygiene products have the function of handling fluids, delivering protective 
properties like absorption, protecting the environment from unintentionally released body waste. In 
particular, reusable baby diapers must be flexible, so that they are comfortable and adaptable to changing 
body size. 

(a) Construction products, as defined in Regulation (EU) No 305/2011, are not considered home/interior textiles. 276 
(b) According to Directive 94/11/EC (28)' ¼ajjor`\m½ h`\in \gg \mod^g`n rdoc \kkgd`_ njg`n _`ndbi`_ oj kmjo`^o jm ^jq`m oc` ajjo' including parts 277 

marketed separately. Due to the significant relative weight of soles in the overall weight of a footwear article and to the fact that 278 
soles are seldom composed of textile fibres, footwear products are seldom textile products. 279 

The identified subgroups were further analysed following criteria reported in Article 5(4), Article 5(7) and Article 280 
18 of the ESPR. Article 18 of the ESPR states the following: 281 

When prioritising products to be covered by ecodesign requirements, the Commission shall analyse the potential 282 
contribution of those products to achieving Union climate, environmental and energy efficiency objectives, taking 283 
into account the following criteria: 284 

a) the potential for improving the product aspects without entailing disproportionate cosrq* YɌ[; 285 

b) the volume of sales and trade of the product within the Union; 286 

c) the distribution across the value chain of the climate and environmental impacts, energy use, resource 287 
use and waste generation concerning those products; 288 

d) the need to regularly review and adapt delegated acts adopted pursuant to Article 4 in light of 289 
technological and market developments. 290 

Article 5(4) of the ESPR states the following: 291 

 

 

28  Directive 94/11/EC of European Parliament and Council of 23 March 1994 on the approximation of the laws, regulations and 
administrative provisions of the Member States relating to labelling of the materials used in the main components of footwear for 
sale to the consumer. Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A01994L0011-20130701&qid=1707069659119
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Ecodesign requirements shall be set for a specific product group (29). They may be differentiated for any specific 292 
product that belongs to that specific product group.  293 

Article 5(7) of the ESPR states the following: 294 

Where two or more product groups display one or more similarities allowing a product aspect to be effectively 295 
improved based on common information requirements or performance requirements (30), horizontal ecodesign 296 
pcosgpckclrq k_w `c qcr dmp rfmqc npmbsar epmsnq &ɂfmpgxmlr_j cambcqgel pcosgpckclrqɃ', Ufcl amlqgbcpgle 297 
whether to set horizontal ecodesign requirements, the Commission shall also take into account the positive 298 
effects of those requirements towards reaching the objectives of this Regulation, in particular the ability to cover 299 
a wide range of product groups in the same delegated act. The Commission may supplement the horizontal 300 
ecodesign requirements through the setting of ecodesign requirements for a specific product group.  301 

For all subgroups of the textiles and footwear product group reported in the Product Priorities Study, the 302 
following subsections report information related to the three main scope selection criteria pointed out by Article 303 
18: (a) potential for improvement (Section 3.1.1), (b) volume of sales and trade in the EU (Section 3.1.2), and 304 
(c) the distribution of the climate and environmental impacts, energy use, resource use and waste generation 305 
across the value chain (Section 3.1.3). Point (d) of Article 18 was not considered because there is no delegated 306 
act on textiles and footwear products to be reviewed. 307 

Information related to the textiles and footwear sectors is reported with a granularity that changes according 308 
to the aims of the specific studies. The subsequent sections (from 3.1.2 to 3.1.3) try to interpret the available 309 
data in the most holistic way to meet the requirements set by Article 18 of the ESPR.  310 

3.1.1 Potential improvement considering product aspects in Article 5(1) of the ESPR  311 

The analysis reported in this section is only a first indicative investigation of potential improvements based on 312 
a literature review. Once the scope is defined, specific improvement potential will be assessed via environmental 313 
and economic assessments in the following stages of the PS. In particular, this will be performed in the following 314 
milestones addressing tasks 5 to 7 of the MEErP (see Section 1). 315 

Article 5(1) of the ESPR lists the following product aspects: 316 

ð durability; 317 

ð reliability; 318 

ð reusability; 319 

ð upgradability; 320 

ð repairability; 321 

ð the possibility of maintenance and refurbishment; 322 

ð the presence of substances of concern; 323 

ð energy use and energy efficiency; 324 

ð water use and water efficiency; 325 

ð resource use and resource efficiency; 326 

ð recycled content; 327 

ð the possibility of remanufacturing; 328 

ð recyclability; 329 

 

 

29  Article 2 of the ESPR establishes the following definition: ɂnpmbsar epmsnɃ means a set of products that serve similar purposes and are 
similar in terms of use, or have similar functional properties, and are similar in terms of consumer perception. 

30  Article 2 of the ESPR establishes the following definitions: 
 ¼cambcqgel pcosgpckclrɃ means a performance requirement or an information requirement aimed at making a product, including 

processes taking place throughout the kmj_p^o½n q\gp` ^c\di' hjm` `iqdmjih`io\ggt npno\di\]g`6 
 ¼ncpdmpk_lac pcosgpckclrɃ means a quantitative or non-quantitative requirement for or in relation to a product to achieve a certain 

performance level in relation to a product parameter referred to in Annex I; 
 ¼information requirement½ h`\in \i j]gdb\odji ajm \ kmj_p^o oj ]` \^^jhk\id`_ ]t diajmh\odji \n nk`^dad`_ di <mod^g` 2#-$) 
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ð the possibility of the recovery of materials; 330 

ð environmental impacts, including carbon footprint and environmental footprint; 331 

ð expected generation of waste. 332 

Many studies underline the great potential for improvement regarding product aspects of textile apparel. In 333 
particular, the literature suggests six most important product aspects: 334 

ð Increasing all features of product durability (Ellen MacArthur Foundation, 2017; Bauer, Watson, 335 

Gylling, Remmen, Lysemose, Chatarina Hohenthal, et al., 2018; Sandin, Roos, Spak, et al., 2019; 336 
Claxton and Kent, 2020a; Goworek, L. Oxborrow, et al., 2020; Niinimäki et al., 2020; Cooper and 337 
Claxton, 2022a; Nordic Ecolabelling, 2022; OVAM, 2022; Horn et al., 2023; TAUW, 2023; Dodd and 338 
Gama, 2017; Aakko and Niinimäki, 2021). 339 

ð Possibility of maintenance and how best to use the textile product during its lifetime (Ellen 340 

MacArthur Foundation, 2017; Bauer, Watson, Gylling, Remmen, Lysemose, Chatarina Hohenthal, et 341 
al., 2018; Nordic Ecolabelling, 2022; OVAM, 2022; Horn et al., 2023). 342 

ð Repairability (Bauer, Watson, Gylling, Remmen, Lysemose, Chatarina Hohenthal, et al., 2018; 343 

Niinimäki et al., 2020; Botta, 2021; EEA, 2022a; OVAM, 2022; TAUW, 2023).  344 

ð Regulating the presence of substances of concern, from the perspective of eliminating or 345 

reducing the use of these substances (Ellen MacArthur Foundation, 2017; Bauer, Watson, Gylling, 346 
Remmen, Lysemose, Chatarina Hohenthal, et al., 2018; Niinimäki et al., 2020; Mohapatra and 347 
Gaonkar, 2021; EEA, 2022b; Nordic Ecolabelling, 2022; OVAM, 2022; TAUW, 2023; Dodd and Gama, 348 
2017). 349 

ð Recycled content and possibility of recovery of materials (Ellen MacArthur Foundation, 350 

2017; Bauer, Watson, Gylling, Remmen, Lysemose, Chatarina Hohenthal, et al., 2018; Niinimäki et 351 
al., 2020; ECOS et al., 2021; EEA, 2022b; Nordic Ecolabelling, 2022; OVAM, 2022; Horn et al., 2023; 352 
Dodd and Gama, 2017). 353 

ð Possibility of recycling (Niinimäki et al., 2020; ECOS et al., 2021; EEA, 2022b; Nordic 354 

Ecolabelling, 2022; OVAM, 2022; Horn et al., 2023; TAUW, 2023; Dodd and Gama, 2017). 355 

Most of the studies listed above do not specify the kind of requirements, but they suggest focussing on the 356 
specific product aspect to best decrease the environmental impacts of the apparel: 357 

¶ Significant improvement potential is associated with increasing the product lifespan, which 358 
could be achieved by increasing the physical and emotional durability (31) of the product, 359 
improving product care, and facilitating/supporting reparability. Increasing the durability of 360 
products is considered an effective strategy to decrease the environmental impacts of this 361 
product group. It was estimated that, over the last 20 years, the use time of apparel decreased 362 
by 36%, with each product used only seven or eight times on average (Ellen MacArthur 363 
Foundation, 2017). This results in a significant amount of waste originating from used apparel. 364 
Extending the lifespan of 50% of apparel by an extra 9 months of active use would reduce 365 
carbon, water and waste footprints by around 4-10% each (WRAP, 2017a). 366 

¶ The literature reports a relevant concern about the hazards of substances used and contained 367 
in textile apparel. The use of alternative substances with a reduced hazard profile is 368 
considered a crucial aspect to pursue.  369 

¶ In line with the Circular Economy Action Plan, the literature considers product circularity 370 
aspects to show good improvement potential, such as increasing the recycled content and 371 
promoting recyclable products. 372 

Only Bauer et al. (2019), OVAM (2022) and TAUW (2023) further suggest specific criteria that would decrease 373 
the environmental footprint of textile apparel. Differently, (Sandin, Roos, Spak, et al., 2019) reports the 374 
possibility to decrease the environmental impacts of these products using a less impacting source of energy, 375 
such as solar energy. 376 

 

 

31  @hjodji\g _pm\]dgdot dn oc` kmj_p^o½n \]dgdot oj no\t m`g`q\io \i_ _`ndm\]g` oj oc` ^jinph`m (Anthesis, 2015). 
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Most of the product aspects listed above could also be valid for home/interior textiles and footwear, which are 377 
usually included in studies focusing on generic textile products. This is the case of studies like Ellen Macarthur 378 
Foundation (2017), ECOS (2021), and Mohapatra and Gaonkar (2021). However, any ecodesign requirement 379 
under a specific product aspect should always consider the specific function that the textile product performs. 380 
Therefore, the potential adoption of the same product aspects for textile apparel and home/interior textiles 381 
should consider that the two subgroups, and their categories, perform different functions. This distinction is one 382 
of the numerous factors driving the grouping of textile products that are included in the scope of the PS. 383 

The literature review did not reveal specific studies about potential improvements to generic technical textiles. 384 
This could be explained by the numerous specific applications of the technical textiles that are adopted in many 385 
sectors. 386 

The literature review showed that textile apparel, but also to some extent home/interior textiles and footwear, 387 
have the potential for improvement under various product aspects. In the following milestones, the PS will 388 
assess all the product aspects set out in Article 5(1) of the ESPR. 389 

3.1.2 Amount of sales and trade in the EU 390 

Information reported in the PRODCOM database (32) was processed and analysed to quantify the amount of 391 
sales and trade in the EU in the textiles and footwear subgroups. The classification of products into subgroups 392 
was based on the European Statistical System, which is described in detail in Section 13.1.  393 

The analysis targeted the market indicators production, import, export and apparent consumption (33) of the EU-394 
27 (34) in 2019. This year was chosen because it was the latest year free from market disruptions, such as the 395 
COVID-19 pandemic (2020) and the increase of EU energy prices (2022). Table 4 reports the results of the 396 

analysis, which show that the textile apparel subgroup has the largest share of the market for all market 397 
indicators expressed in value and the largest share of the import and apparent consumption expressed in mass.  398 

Table 4. Economic indicators of textiles and footwear in the EU-27 in 2019 399 

Subgroup 

Production Import Export Apparent consumption 

Mass  

(bn kg) 

Value  

(bn EUR) 

Mass  

(bn kg) 

Value  

(bn EUR) 

Mass  

(bn kg) 

Value  

(bn EUR) 

Mass  

(bn kg) 

Value  

(bn EUR) 

Textile apparel 0.8 33 4.67 80.84 0.62 36.02 4.85 77.82 
Home/interior textiles 1.83 14.87 2.04 12.09 0.59 4.9 3.28 22.07 
Footwear 0.57 19.83 1.72 21.27 0.28 14.46 2.01 26.64 
Technical textiles 3.65 18.07 0.69 4.03 0.79 6.24 3.55 15.86 

N.B. Colour shades from red to white rank the subgroups from the largest to the smallest share of the economic indicator. 400 
Figures related to economic indicators expressed in mass could be underestimated because some PRODCOM codes did not contain 401 

information. This is caused by the data collection system that allows Member States to avoid, in specific cases, reporting information 402 
expressed as quantity of goods. More information is available in Section 13.1. 403 

Source: own analysis using PRODCOM dataset DS-056120 (data extracted on 15 November 2023) 404 

3.1.3 Environmental impacts and waste generation across the value chain 405 

The literature shows that environmental impacts caused by textile products were studied using numerous levels 406 
ja bm\ipg\mdot) Hjno ja oc` nop_d`n aj^pn`_ ji ¼o`sodg`n½' ¼o`sodg` n`^ojm½' ¼o`sodg` di_pnomt½' rdocjpo ^g`\mgt 407 
specifying which subgroup was included. In this screening of the lio`m\opm`' oc` o`mh ¼o`sodg`n½ dn \nnph`_ oj 408 
include textile apparel, home/interior textiles and technical textiles.  409 

Oc` gdo`m\opm` n``hn oj om`\o oc` o`mhn ¼\kk\m`g½' ¼^gjocdib½ \i_ ¼b\mh`ion½ \n ntijithn, which raises doubts 410 
on whether clothing accessories are always included; whereas it addresses footwear separately. The same 411 
gdo`m\opm` m`a`mn oj ¼a\ncdji½' rcd^c ajmhn \ h\ejm ^jhkji`io ja oc` kmj_p^o bmjpk ¼apparel and footwear½, and 412 

 

 

32  PRODCOM database (Sold production, exports and imports ¸ DS-056120). Available at this link. 
33  The apparent consumption is defined as the sum of production and import, minus the export. Production, import and export refer to 

the entire EU. Therefore, the economic indicators used from the PRODCOM database were: PRODQNT and PRODVAL, which describe 
production with mass-related units and in euro, respectively; IMPQNT and IMPVAL, which describe import with mass-related units and 
in euro, respectively; EXPQNT and EXPVAL, which describe export with mass-related units and in euro, respectively. 

34  The 27 Member States are: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania, Slovakia, Slovenia, Spain and 
Sweden.  

https://ec.europa.eu/eurostat/web/prodcom/database
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it can be understood as including the subgroups textile apparel and footwear. The authors understand that 413 
fashion includes leather and fur apparel, which are not part of this PS in view of its focus on textile products 414 
according to the definition under the TLR.  415 

Table 5 reports the result of a literature review focusing on specific subgroups of the textile and footwear 416 

product group, or textiles in general. For the home/interior textiles, footwear and technical textiles subgroups 417 
only a few articles were found, showing the very limited attention paid by the scientific community to these 418 
subgroups. Most of the literature focuses on textile apparel and textiles in general.  419 

Table 5. Literature studies investigating environmental impacts of textile products 420 

Granularity of textile products 

in the literature 
Reports and scientific papers 

Number of 

studies 

Textile apparel 
Cai and Choi (2020) reviewed 108 studies; 
Munasinghe et al. (2021) reviewed 57 studies. 

108 

Home/interior textiles Kalliala and Nousiainen (1999). 1 

Footwear 
Gottfridsson and Zhang (2015); Quantis (2018); Jadhav and Jadhav 
(2020); Muthu (2020); Van Rensburg et al. (2020). 

5 

Technical textiles Shishoo (1994); Sohail and Sun (2019); Aldalbahi et al. (2021). 3 

Textiles in general 
Amicarelli et al. (2022) reviewed 54 studies; 
Luo et al. (2023a) reviewed 107 studies. 

107 

Different literature reviews can refer to the same studies to analyse them from specific perspectives. 421 

Source: own analysis 422 

In 2022, the European Environment Agency published a study analysing the environmental impacts of textile 423 
apparel, home/interior textiles and footwear (EEA, 2022b). Table 6 reports an overview of the environmental 424 

impacts related to the upstream supply chain of textile apparel, home/interior textiles and footwear. Most of 425 
the impacts generated by the subgroups investigated occur outside the EU and are due to textile apparel 426 
production. The contributions of footwear and home/interior textiles are very similar to each other.  427 

Table 6. Environmental impacts related to the supply chain of textile products  428 

Environmental 

aspect 
Amount in 2020 

Attribution of impacts (%) Attribution to specific subgroup (%) 

Inside EU Outside EU 
Apparel 

textiles 

Home/interior 

textiles 
Footwear 

Use of primary  
raw materials 

175 m t  
391 kg/person 

20 80 40 30 30 

Water use 
5 000 m m3  
9 m3/person 

Contribution 
not relevant  

Most of the 
contribution 

40 30 30 

Land Use 
180 000 km2  
400 m2/person 

8 92 43 23 35 

Greenhouse  
gas emissions 

121 m t CO2eq  
270 kg CO2eq/person 

25 75 50 30 20 

Source: EEA (2022) 429 

Huygens et al. (2023) performed an analysis of waste generation along the value chain of textile products 430 
including textile apparel, home/interior textiles and technical textiles. The analysis does not show which product 431 
subgroup generates more waste, but it distinguishes between the generation of post-industrial, pre-consumer 432 
and post-consumer waste. In 2019, the EU-27 generated 12.6 Mt of textile waste; 11% was post-industrial 433 
waste, 3% was pre-consumer waste, and 86% was post-consumer waste (Huygens et al., 2023).  434 

The review of the available literature on the environmental impacts caused by textile products showed that 435 
textile apparel is the most impactful and the most investigated subgroup in the textiles and footwear product 436 
group.  437 

3.2 Proposed scope 438 

All products in the scope of the PS should be sufficiently homogeneous in terms of function, material 439 
composition, chemical composition and technologies used. This homogeneity should allow the development of 440 
common ecodesign requirements within the aspects listed in Article 5 of the ESPR, tailoring them to product 441 
subgroups as appropriate. 442 
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3.2.1 Products included in the scope 443 

The analysis reported in Section 3.1 revealed that, within the product group textiles and footwear, textile apparel 444 
is the most suitable subgroup to be addressed by the PS because it: 445 

ð has potential improvements already investigated by the literature (Section 3.1.1); 446 

ð has the largest share in the EU market (Section 3.1.2),  447 

ð produces the largest share of the environmental impacts, based on the available literature (Section 448 
3.1.3).  449 

Table 7 reports the initial textile apparel categories and their description. Table 115 (Section 13.2.4) reports 450 

all PRODCOM codes of products included in the scope of the PS. The identified product categories are aligned 451 
with the PEFCR A&F (8). This alignment allows a description of the products included in the scope. The PS includes 452 
the work performed by the project PEFCR A&F whenever it is appropriate within the frameworks of the ESPR 453 
and the EU Ecolabel.  454 

Table 7. Initial product categories of textile apparel included in the scope of the preparatory study 455 

ID Category Description 

01 T-shirts 
Garment to cover the upper body to the elbow (e.g. singlets, vests, t-shirts, polo shirts, other 
short-sleeved shirts) 

02 Shirts and blouses 
Garment to cover the upper body including the entire arm (e.g. long-sleeved shirts, blouses, 
base layers) 

03 
Sweaters and mid-
layers 

Garment to keep the upper body warm and covered (e.g. pullovers, cardigans, hoodies, jerseys, 
sweatshirts, sweaters) 

04 Jackets and coats 
Garments to put on top of a shirt or sweater or to protect from the natural elements (e.g. 
blazers, suit jackets, overcoats, other light jackets, rain jackets, outdoor winter jackets, parkas, 
outdoor vests, anoraks) 

05 Pants and shorts 
Garment to cover the lower body, may protect from the elements (e.g. casual pants, outdoor 
pants, dress pants, jeans, sports pants, capri pants, shorts) 

06 
Dresses, skirts and 
jumpsuits 

One-piece garment that covers both the upper and lower body, or the lower body only, other 
than pants and shorts (e.g. short- and long-sleeved, strapless, wrap, long and short, one-piece 
suits) 

07 
Leggings, stockings, 
tights and socks 

Tight garment to cover the legs and/or feet. (e.g. opaque and sheer tights, pantyhose, fishnets, 
ankle socks, knee socks, low-cut socks) 

08 Underwear 
Garment worn under clothes, often next to the skin of the upper or lower body (e.g. boxers, 
briefs, panties, bras, body-shaping suits) 

09 Swimwear 
Garment worn for water-based or sun-based activities (e.g. bikinis, bathing suits, racing-style 
swimwear, board shorts) 

10 
Textile apparel 
accessories 

Hats ¸ Garment to cover the head for warmth or as a fashion item (e.g. caps, flat caps, woollen 
hats/beanies, fedoras, panamas, bowlers, newsboys, berets); 
Scarves and ties ¸ Garment worn around the neck for warmth or as a fashion item (e.g. warm 
and light scarves, buffs, neckerchiefs, headscarves, shawls, bowties); 
Belts ¸ Flexible band or strap worn around the waist or over the shoulders used to secure or to 
hold up clothing such as pants (e.g. dress belts, casual belts, buckle belts, tie-up belts, 
suspenders);  
Gloves and mittens ¸ Articles of clothing that protect hands and wrists from the elements or as 
a fashion item. Used in pairs (e.g. fingerless gloves, fashion gloves, outdoor sports gloves, 
mittens). 

Source: own production based on the ongoing work performed within the development of PEFCR A&F. 456 

Technical textile apparel, such as workwear and sportswear are included in the scope of the PS, as long as (1) 457 
it is textile apparel (containing at least 80% by weight of textile fibres, as defined above) and (2) they do not 458 
belong to the list of excluded products defined in section 3.2.2.  459 

Sportswear could be considered technical textiles due to its high performance in terms of thermoregulatory 460 
properties (35). Besides these thermoregulatory properties, sportswear and leisurewear have the same, or very 461 

 

 

35  The textile industry certifies or reports the performance of sportswear following the guidelines contained in the technical report PD 
CEN/TR 16422:2012, available at this link. Last accessed on 5 February 2024. These guidelines establish an evaluation system with 
three levels of performance related to thermoregulatory properties: (a) thermal insulation, (b) water vapour transmission 
(breathability), (c) air permeability, (d) water penetration resistance and repellence, and (e) liquid sweat management.  

https://www.en-standard.eu/pd-cen-tr-16422-2012-classification-of-thermoregulatory-properties/
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similar, features that allow these two types of products to be addressed in the same PS with the same ecodesign 462 
requirements, which fall in the domain of the aspects listed by Article 5 of the ESPR.  463 

Workwear textile apparel not excluded from scope (as per section 3.2.2) (36) and leisurewear also have same, 464 
or very similar, features that allow these two types of products to be addressed in the same PS with the same 465 
ecodesign requirements, which fall in the domain of the aspects listed by article 5 of the ESPR.  466 

Nevertheless, this approach on workwear and sportswear will be reassessed when the PS addresses task 6 of 467 
the MEErP on ecodesign options.  468 

3.2.2 Products excluded from the scope 469 

The following textile apparel are excluded from the scope because they are very different to products included 470 
in the scope in terms of their function and physical characteristics: 471 

¶ smart textiles (37), which are textiles able to sense and react to environmental conditions 472 

and external stimuli (e.g. mechanical, thermal, and chemical stimuli) thanks to a number of 473 
sensors incorporated in the textiles; 474 

¶ electronic textiles or e-textiles (37), which are textile-based systems that exhibit an 475 

intended and exploitable response as a reaction either to changes in their 476 
surroundings/environment or to an external signal/input (38); 477 

¶ textile apparel identified as personal protective equipment (PPE) in accordance with 478 

Regulation (EU) 2016/425 (39); 479 

¶ textile apparel identified as medical devices or as an accessory for a medical device 480 

in accordance with Regulation (EU) 2017/745 (40); 481 

¶ textile apparel identified as toys in accordance with the Directive 2009/48/EC (41). 482 

E-textiles are excluded from the scope of the PS, however all products included in the scope will be able to use 483 
information carriers based on technologies such as Ultra High Frequency (UHF), Radio-frequency identification 484 
(RFID) and Near-Field Communication (NFC). 485 

Additionally, all intermediate products, such as fabrics, yarns, fibres, etc., are excluded from the scope of the 486 

PS, because their characteristics should be strictly related to the function of the specific textile apparel they are 487 
part of. For example, a cotton fabric should have different characteristics when used as a t-shirt component to 488 
when used as a table cloth. Exclusion of intermediate textile products from the scope of this PS does not exclude 489 
the possibility to set specific requirements and parameters on the intermediate textile product once incorporated 490 
in the selected products in the scope. This means that all intermediate textile products, which are part of textile 491 
apparel in the scope, are indirectly addressed by the PS. 492 

Aspects related to customised textile apparel and upcycled textile apparel (42) will be addressed in the impact 493 
assessment that will follow the PS in the policy-making process.  494 

In accordance with Article 5(2) of the ESPR, the initial questionnaire (12) investigated the possibility to include in 495 
the scope further textile products, such as bed linen, kitchen textiles, towels and bathrobes, textile cleaning 496 

 

 

36  Examples of workwear textile apparel included in the scope are uniforms used in hospitals, hotels and restaurants. 
37  Definition of smart textiles is inspired by ISO/TR 23383:2020. Textiles and textile products Ö Smart (Intelligent) textiles Ö Definitions, 

categorisation, applications and standardization needs. Available at this link. Last accessed on 5 February 2024. 
38  Textile apparel containing batteries to produce lights and/or sounds are excluded from the scope of this preparatory study. 
39  Personal protective equipment (PPE) Regulation. REGULATION (EU) 2016/425 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 

of 9 March 2016 on personal protective equipment and repealing Council Directive 89/686/EEC. Available at this link. 
40  Medical devices Regulation. Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on medical 

devices, amending Directive 2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and repealing Council 
Directives 90/385/EEC and 93/42/EEC. Available at this link. 

41  Toy Safety Directive (TSD). Directive 2009/48/EC of the European Parliament and of the Council of 18 June 2009 on the safety of 
toys. Available at this link. 

42  Upcycled textiles meant here as textile products manufactured by making use of used and/or waste components of other textile 
products. 

https://www.iso.org/standard/75383.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0425
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02017R0745-20230320&qid=1701426841022
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02009L0048-20221205
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products, reusable textile hygiene products. The very different functions of these textile products (43) compared 497 
to textile apparel does not allow the extension of the scope of the PS, because they cannot be considered similar 498 
to apparel. A product category with a different function to textile apparel requires a specific study which includes 499 
the investigation of the user behaviour, the testing methods to check the performance of the products, and 500 
consequently a different approach when establishing ecodesign requirements. Additionally, a different function 501 
of the textile product affects the fate of its end-of-life. For example, during their use phase, textile cleaning 502 
products interact with many chemicals that are absorbed and could hinder the recycling processes. These 503 
aspects deserve to be addressed by a specific study different to this PS. In particular, due to their functions and 504 
technical characteristics, textile cleaning products and reusable textile absorbent hygiene products are 505 
considered technical textiles.  506 

3.3 Composition, life-cycle stages and main negative environmental impacts of 507 

products included in the scope 508 

This section provides a literature review concerning the main characteristics of the textile industry in terms of 509 
composition and life-cycle stages (Section 3.3.1), and the main factors influencing the negative environmental 510 
impacts (Section 3.3.2). Implicitly, this section refers to textile apparel, which represent a major part of the 511 
textile industry production, import, export and apparent consumption (Table 4). An overview of the life-cycle 512 

stages of textile apparel and the main factors affecting the environmental impacts are essential bases to fully 513 
understand numerous topics addressed in the following sections. The main environmental impacts are crucial 514 
to understand the environmental areas addressed by environmental labels described in Section 4.6. Meanwhile, 515 
the description of the life-cycle stages is very important to put in context specific concepts addressed in the 516 
market analysis (Section 5), notably (1) manufacturing stages spread over different countries, (2) the main 517 
elements affecting apparel manufacture, (3) the characteristics of the value chain, and (4) global 518 
competitiveness related to costs of environmental compliancy.  519 

The description reported in this section is further detailed in Section 9 and the following milestone, when the 520 
PS addresses Task 5 of the MEErP.  521 

3.3.1 Composition and life-cycle stages 522 

The textile products included in the scope of the PS are mostly made of textile fibres ¸ at least 80% by weight. 523 
The Textile Labelling Regulation 1007/2011 lists 50 different types of fibres, but not all of them are commonly 524 
used for manufacturing textile apparel (e.g. carbon, ceramic, glass, and metal fibres). Textile fibres most 525 
commonly used by the textile apparel industry were classified in the Best Available Techniques (BAT) Reference 526 
Document (BREF) on textiles (Roth et al., 2023) as follows: 527 

¶ Natural origin fibres: 528 

o animal origin, including wool, silk and hair; 529 

o vegetable origin, including cotton, flax and jute. 530 

¶ Chemical fibres (man-made): 531 

o natural polymer fibres / man-made cellulosic fibres (MMCF), including viscose, cupro, 532 
lyocell, acetate, triacetate; 533 

o synthetic polymer fibres, specifically organic polymers, including polyester (PES), 534 
polyamide (PA), acrylic (PAC), polypropylene (PP), elastane (EL).  535 

 

 

43  Bed linens (bed sheets, pillowcases, duvet/blanket cover) have the function to cover the human body during sleep, and they have a 
decorative function for the bed. 

 Kitchen textiles (tablecloths, kitchen tea towels, napkins, aprons) have the function of protecting the surfaces they cover and have a 
decorative function for an interior environment. 

 Towels and bathrobes have the function of drying the body or parts of the body after they have become wet (e.g. after washing, 
swimming, etc.). 

 Textile cleaning products (floor cloths, dishcloths, dusters and similar cleaning cloths) have the function to remove dust and dirt from 
surfaces, interacting with detergents and other cleaning chemicals. 

 Reusable textile absorbent hygiene products have the function of handling fluids, delivering protective properties like absorption, 
protecting the environment form unintentionally released body waste. In particular, reusable baby diapers must be flexible, so that 
they are comfortable and adaptable to changing body size. 
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Despite the fact that textile apparel is produced with specific fibres and fibre combinations, technologies and 536 
resources, the life cycle of textile apparel can be described by eight distinct stages: (1) raw material for fibre 537 
production, (2) fibre manufacturing/preparation, (3) yarn manufacturing, (4) fabric manufacturing, (5) 538 
confectioning #jao`i ^\gg`_ ¼>po' H\f`-pk \i_ Omdh½ (CMT)), (6) retailing, (7) use, and (8) waste management. 539 
Figure 1 shows these stages in a linear model that does not mark recycling routes, and it depicts some 540 

peculiarities of chemical and natural fibres. Table 8 reports processes, technologies and resources used at each 541 

life-cycle stage of textile apparel. Section 13.3 provides more details.  542 

Figure 1. Main textile life-cycle stages 543 

 544 

Source: own production adapted from McKinsey & Company (2022), icons from www.flaticon.com  545 

Table 8. Life-cycle stages of textile apparel ¸ processes, techniques and resources 546 

Stage Input Process and techniques Main resources Output 

(1) Raw material 
for fibre 
production 

Fibres from crops is 
used for vegetable 
origin fibres 

Cultivation with subsequent 
processing. 

Land 
Water 
Agrochemicals 

Staple fibre  

http://www.flaticon.com/
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Stage Input Process and techniques Main resources Output 

Animals and insects 
are used for animal-
based fibres 

Animal farming with shearing and 
sericulture with silk extraction. Pre-
treatments are needed. 

Cellulose mainly from 
wood is used for man-
made chemical fibres 
using natural polymers 

Dissolving pulp from various sources is 
dissolved with chemicals and further 
processed. Energy 

Chemicals 
Land 
Fossil fuels 

Staple fibre, 
Filament 
fibres 
 

Petroleum-based 
material is used for 
man-made chemical 
fibres using synthetic 
polymers 

Specific chemicals and processes are 
used to produce specific polymers. 

Filament 
fibres, 
Granulates 

(2) Fibre 
preparation / 
manufacturing 

Natural staple fibre  

Preparation stage usually includes 
scouring and/or cleaning processes 
before carding. The processes vary 
according to the natural fibre. 

Energy 
Water 
Chemicals 

Carded natural 
fibres 

Staple fibre bale of 
MMCF 

Opening, carding, drawing and 
additional specific processes according 
to the spinning technology used. 

Energy Carded MMCF 

Chemical granulates No process required. None Granulates  

(3) Yarn 
manufacturing 

Carded natural fibres Ring spinning and open-end spinning . 

Energy 
Water 
Chemicals 

Yarns 
Carded MMCF 

Ring spinning, air-jet spinning, and 
open-end spinning. 

Polymers in solution or 
as granulates (for 
chemical fibres) 

Wet or dry spinning from a solution 
and melt spinning from granulates 

(4) Fabric 
manufacturing 

Yarn (for weaving and 
knitting) 
 
Fibres and filaments 
(for non-woven) 

A two-dimensional structure is created 
by interlacing yarns. 
 
Weaving is the predominant fabric 
manufacturing technique. It involves 
interlacing two sets of yarns at right 
angles on a loom. 
 
Knitting is the second most used fabric 
manufacturing method. Yarns are 
interlooped using needles to form 
fabric on knitting machines. 
 
Non-woven technology produces 
textile structures by bonding fibres or 
filaments together, either 
mechanically, thermally, or chemically. 

Energy Fabrics 

Finishing 
processes 

Yarn 
and/or 
Fabric 

Numerous wet treatments for sizing, 
desizing, pre-treatment, dyeing, 
printing, finishing, coating, laminating, 
and many more.  
These treatments are applied based on 
the specific requirements of the final 
products, and are not applied 
sequentially. Each treatment utilises 
specific technologies and chemicals. 

Chemicals 
Energy 
Water (dyeing) 

Finished yarn, 
Finished fabric 

(5) Confectioning 
Fabric 
Non textile components 

Product design, fabric spreading and 
cutting, product assembly, sewing and 
ironing. 

Energy 
Manual labour 

Textile apparel 

(6) Retailing Textile apparel 
Transportation and sale via numerous 
channels, such as shops, on the 
internet. 

Fuel (transport) 
Energy 
Manual labour 

Textile apparel 
owned by the 
user 

(7) Use 
Textile apparel owned 
by the user 

Washing, cleaning, drying, ironing, as 
well as wear and tear. 

Water 
Energy 
Chemicals 

Used textile 
apparel 



 

29 

Stage Input Process and techniques Main resources Output 

(8) Waste 
management 

Used textile apparel 

Used textile apparel are usually 
incinerated and landfilled.  
However, circular solutions are also 
possible, such as:  
textile apparel reuse, 
fabric recycling, 
fibre recycling (mechanical process), 
raw material recycling (chemical 
process). 

Specific to the 
fate of the used 
product 

Specific to the 
fate of the 
used product 

Source: own elaboration 547 

3.3.2 Main factors influencing the negative environmental impacts  548 

This section aims to provide a general overview about the factors that negatively affect the environment due 549 
to the consumption of textile apparel, or textiles in general. This is done via a literature review to provide some 550 
background useful for the understanding of the environmental areas addressed by environmental labels 551 
described in Section 4.6. A complete environmental assessment will be performed in Task 5 and reported in the 552 
following milestone.  553 

The textile production processes are characterised by a large use of resources and numerous emissions into 554 
water bodies and into the atmosphere. The European Environment Agency estimated that the textile industry is 555 
the fifth industrial sector for primary use of materials and greenhouse gas emissions, and the third industrial 556 
sector for water and land use (EEA, 2022b).  557 

Use of land 558 

The European Environment Agency estimated that in 2020 the purchase of apparel by European households 559 
used about 77 400 km2 of land (EEA, 2022b). About 92% of this land is located outside Europe, and it is mainly 560 
used for cultivation of cotton in China and India (Manshoven et al., 2019). The grazing of sheep and cashmere 561 
goats for the production of animal fibres such as wool require also use of land. In this case the attribution of 562 
environmental impacts to the fibre should take into account that the same animals are used to produce meat, 563 
milk and leather. The United Nation Environment Program estimates that the use of land in cellulose supply for 564 
the production of MMCF and the production of synthetic fibres is smaller than what is requested by natural 565 
fibres (UNEP, 2020).  566 

In general, use of land and land use change are relevant because they influence biodiversity and the emission 567 
of greenhouse gases (Newbold et al., 2016; IPCC, 2023). 568 

Use and discharge into water 569 

The textile industry's water consumption is estimated to account for 4% of global freshwater extraction (Ellen 570 
MacArthur Foundation, 2017). The European Environment Agency reported that the production of clothing, 571 
footwear and household textiles purchased in the EU in 2020 was equal to 4 000 million m3 of blue water (44), 572 
meaning about 9 m3 per person (EEA, 2022b). Water is used in numerous stages of the entire life cycle of textile 573 
apparel (Table 8). The BREF for the EU textile industry sets ambitious thresholds for emissions into water due 574 

to their highly negative effects. Numerous parameters are considered including carbon-load-related parameters 575 
(chemical oxygen demand (COD), biological oxygen demand (BOD), total organic carbon (TOC), suspended solids, 576 
nitrogen and phosphorus compounds, metals, adsorbable organic halides (AOX), pesticide, flame retardants and 577 
many more. Use of dyes generates highly polluted wastewater, which needs to be properly treated before its 578 
release into the environment. Also, other processes like production of polyester fibres and the treatment of 579 
knitted fabrics generate wastewater with a high load of heavy metals, such as antimony, and with a high 580 
hydrocarbon oil index (HOI), respectively (Roth et al., 2023). Additionally, when treating natural fibres, a series 581 
of substances, such as biocides, are released into the wastewater even before pre-treating the fibres (Zhang et 582 
al., 2022; Roth et al., 2023).  583 

Use of chemicals 584 

Numerous life-cycle stages of textile apparel involve the use of chemical substances and mixtures (hereafter 585 
^\gg`_ ¼^c`hd^\gn½$ (Table 8). Some of them are pesticides, solvents, surfactants, dyes and pigments, water and 586 

 

 

(44$ ¼=gp`½ r\o`m dn m`kjmo`_ \n ¼npma\^` r\o`m jm bmjpi_r\o`m oc\o dn ^jinph`_ jm `q\kjm\o`_ _pmdib dmmdb\odji' di_ustry processes or 
cjpn`cjg_ pn`½ di (EEA, 2022b). 
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stain repellents, flame retardants, biocides and many more (Ellen MacArthur Foundation, 2017). Some of these 587 
chemicals are directly in contact with soil and water bodies, like during the cultivation of natural fibres using 588 
fertilisers and pesticides. Other chemicals are usually dissolved and released in the wastewater produced in 589 
several processes (Zhang et al., 2022; Roth et al., 2023).  590 

Humans are also directly exposed to chemicals used in textile apparel. Farmers and factory workers face 591 
exposure to these chemicals, and people wearing textile products are potentially at risk due to chemicals that 592 
remain bound to the products placed on the market (Ellen MacArthur Foundation, 2017).  593 

Use of energy 594 

Almost all life-cycle stages of the textile apparel have a significant energy consumption (Table 8). In particular, 595 

some processes are highly energy-demanding, like the extraction of raw materials, specifically in the cases of 596 
fibres like silk or synthetic fibres, and production processes such as spinning, knitting, and weaving. Furthermore, 597 
thermal treatments are crucial during production, as well as in the use phase for washing, ironing and drying 598 
(Niinimäki et al., 2020; Munasinghe et al., 2021).  599 

Generation of waste 600 

In 2019, the EU generated about 12.6 Mt of textile waste, including post-industrial, pre-consumer and post-601 
consumer waste, representing 11%, 3% and 86% of the total, respectively. Nevertheless, regarding waste 602 
generation, it is not possible to distinguish the impact of textile apparel from other textile products (Huygens et 603 
al., 2023). 604 

Huygens et al. (2023) estimated that, in 2019, about 90% of post-industrial and pre-consumer waste was 605 
incinerated and landfilled, and about 10% was recycled. Additionally, in the same year, about 8.5 Mt of post-606 
consumer waste was not separately collected and was sent to incinerators or landfilled. The majority of post-607 
consumer waste that is separately collected is sent outside the EU \n ¼pn`_ kmj_p^o½' kmj_p^dib negative 608 
environmental and social impacts (Lingås et al., 2023; Huygens et al., 2023).  609 

The landfilling and incineration of waste generates pollution, especially if it is not well controlled (Christensen, 610 
2010). The Ellen MacArthur Foundation estimates that about 2 000 tonnes of hazardous substances annually 611 
are released in the EU due to degradation of textiles in landfills (Ellen MacArthur Foundation, 2017).  612 

Emissions into the atmosphere 613 

The apparel industry is responsible for about 6.5% of global greenhouse gas emissions. This mainly depends 614 
on the use of energy and the sources employed for its production (Niinimäki et al., 2020). The European 615 
Environment Agency estimated that textile consumption in the EU in 2020 emitted 121 million tonnes of 616 
greenhouse gases. Around 75% of the emissions occurred outside Europe, specifically in Asian countries (EEA, 617 
2022b).  618 

The BREF for the EU textile industry sets ambitious thresholds for emissions into the atmosphere due to their 619 
highly negative effects. Numerous parameters are considered including volatile organic compounds, 620 
formaldehyde, oil mist, dust, ammonia, carbon monoxide, sulphur oxides and many more (Roth et al., 2023). 621 
These compounds are generated in processes associated with thermal treatments, wet processes (coating, 622 
laminating and other finishing), and the use of agents and carriers in the production phase (Roth et al., 2023).  623 

Pollution originated from textile fragmentation  624 

Due to the publication of recent studies highlighting the adverse environmental and health impacts of 625 
microplastics, the release of synthetic fragmented fibres from textile products is under the spotlight (Amobonye, 626 
Bhagwat, Raveendran, et al., 2021; Leslie et al., 2022). One of the leading sources of microplastics pollution is 627 
the fragmentation of synthetic textiles (Boucher and Friot, 2017). Fibres are released throughout the textile 628 
value chain, from the production phase to the end-of-use phase. During the manufacturing stages, microplastics 629 
are released into the atmosphere and into the wastewater produced. Household laundering during the use phase 630 
is another leading source of microplastics release into wastewater. During the end-of-use phase, landfilling, 631 
incineration and recycling are believed to be an important source of airborne and terrestrial microplastics (UNEP, 632 
2020). Estimations of microplastics releases exhibit considerable uncertainty, with annual figures for the EU 633 
oscillating between 1 649 tonnes and 61 078 tonnes (DG ENV, 2023). This uncertainty is primarily attributable 634 
to the scarce data available regarding the production and use phases of the microplastics life cycle, and a 635 
complete lack of information for the disposal stage. The imprecision comes from the challenge of quantifying 636 
microplastics emissions, rather than any issues with the underlying assumptions of the baseline projection (DG 637 
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ENV, 2023). Current patterns indicate that emissions of microplastics from textiles are projected to rise by 638 
approximately 22% by the year 2030 (DG ENV, 2023). 639 

Once released into the environment, microplastics can be ingested by organisms, leading to problems due to 640 
physical and chemical properties of the microplastics. Their small size and persistence make them difficult to 641 
remove from the environment, and they can act as vectors for other pollutants, including persistent organic 642 
pollutants (POPs) that can adhere to their surfaces (Xiang et al., 2022). The ubiquity of microplastics has 643 
prompted global concern, necessitating research into their environmental distribution, fate, and long-term 644 
implications. 645 

Despite the biodegradability of natural fragmented fibres, their potential risk is still under evaluation, because 646 
their release could be associated with harmful substances (UNEP, 2020). The release of natural fragmented 647 
fibres is an emerging environmental concern that parallels the issues posed by synthetic fragmented fibres 648 
(microplastics). Although fragmented natural fibres have a degree of biodegradability, their extensive release 649 
into aquatic systems may still result in ecological disruption (Athey and Erdle, 2021; Zambrano et al., 2021). 650 
The concern is that, similar to synthetic fragmented fibres, they can transport hazardous substances, introduce 651 
invasive species via attachment, and affect the feeding behaviour within food webs. Additionally, during the 652 
manufacturing of textile apparel, natural fibres and chemical fibres undergo a series of chemical treatments 653 
that could modify their biodegradability.  654 

Understanding the full environmental impact of the fragmented fibres, including their degradation rates and 655 
interactions with aquatic, soil and atmospheric life, remains a critical area to be explored. 656 

Table 9 provides an overview of important negative environmental impacts in the value chain of textile apparel 657 
based on available literature:  658 

ð Climate impacts are mainly generated during the processes of bleaching / dyeing and finishing. 659 

ð Fresh water is mainly affected during the use phase, the processes of bleaching / dyeing and 660 
finishing, and in raw material production. 661 

ð The impacts on land use are mainly generated during the raw material production. 662 

ð Impacts on both ecosystem quality and human health are mainly generated in raw material 663 
production, the processes of bleaching / dyeing and finishing, and during the use phase. 664 

 665 
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Table 9 Negative environmental impacts across the global apparel value chain 666 

Phase Process 

Climate  

(% in the value 

chain) 

Water resources  

(% in the value chain) Land use 

(% in the value 

chain) 

Ecosystem quality 

(main factors) 

Human health 

(main factors) Freshwater 

use 

Water scarcity 

footprint 

Fibre production 

Raw material 
production 

12 21 33 56 

Habitat loss when using land,  
Water use,  
Soil degradation,  
Agrochemicals use 

Emission of harmful substances 

Material processing & 
sourcing 

NA NA NA NA NA NA 

Fibre preparation NA NA NA NA NA NA 

Yarn and fabric 
production 

Yarn preparation 
(spinning) 

12 7 21 6 NA NA 

Weaving, knitting, 
bonding 

10 7 16 4 NA NA 

Textile production 

Bleaching / dyeing and 
finishing 

36 24 10 10 

Chemicals released in fresh 
waters,  
High use of energy based on 
fossil fuels 

Emission of harmful substances 
and due to the extraction and 
burning of fossil fuels 

Assembly 5 5 2 12 NA NA 

Consumption 

Distribution and retail 1-11 < 1 < 1 < 1 NA NA 

Use 14-24 35 18 13 High electricity consumption 
Hazardous chemicals retained in the 
textile apparel 

End-of-life 

Collection and sorting < 1 < 1 NA < 1 NA NA 

Landfilling / waste to 
energy 

< 1 NA NA NA NA NA 

NA: Not Available 667 
Breakdown of phases is aligned with the analysis reported by UNEP (2020). 668 
Source: own elaboration based on (Ellen MacArthur Foundation, 2017; Niinimäki et al., 2020; UNEP, 2020). 669 

 670 
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4 Legislation, strategies and voluntary environmental labels relevant for 671 

the textile sector 672 

The sound development of the PS includes a good understanding of the EU legislation (existing and in 673 
preparation) and legislation from outside EU. This will allow the proposed ecodesign requirements to establish 674 
synergies with other legislation and strategies at EU and global level. For this reason, this section analyses the 675 
textile legislative context at different levels: EU, Member State, and third country (Sections 4.1 and 4.2). Textile 676 
strategies promoted by the United Nations are addressed in Section 4.3.  677 

The textile industry currently uses numerous standards to measure and identify numerous technical 678 
aspects/parameters of a textile product. Section 4.4 analyses and classifies many standards used by the textile 679 
industry because they could potentially be used to propose and/or verify ecodesign requirements, when the PS 680 
addresses tasks 6 and 7 of the MEErP.  681 

Finally, Section 4.6 provides an overview of the voluntary environmental labels used in the textile sector. This 682 
analysis focuses on the type and the environmental aspects mostly addressed by these labels. This investigation 683 
is mainly important for the following points: 684 

¶ the background for the revision process of the EU Ecolabel criteria for textile products (see 685 
Section 1);  686 

¶ the identification of the most recognised negative environmental impacts of the textile 687 
industry;  688 

¶ the identification of requirement areas, which could inspire future requirements; 689 

¶ the analysis of possible information on environmental labels to potentially be reported in the 690 
Digital Product Passport.  691 

4.1 EU legislation  692 

Currently the EU has no specific legislation addressing the mandatory sustainability of textiles. As mentioned 693 
in Section 1, there are the current EU Ecolabel criteria for textile products (45), which belong to a voluntary 694 
scheme for companies willing to show the good environmental performance of their products. Additionally, a 695 
number of EU legal acts have a direct impact on the placing on the market of textile products. Furthermore, 696 
profound changes in the EU acquis in the areas of consumer protection, consumer rights and product policy 697 
were, at the time of drafting this study, at different stages of the ordinary legislative procedure. In addition, a 698 
number of important policy documents, adopted by the Commission following the European Green Deal 699 
Communication, and mentioned in Section 1, address the relevance of textiles as a key product group. This 700 
section outlines the most relevant acts, existing and in preparation, related to textile products.  701 

 702 

Textile Labelling Regulation (TLR) (14) 703 

The TLR applies to textile products and products with textile components made up of at least 80% by weight of 704 
textile fibres. It defines rules on:  705 

¶ the labelling and marking of the fibre composition of textile products;  706 

¶ the labelling or marking of textile products containing non-textile parts of animals;  707 

¶ the determination of the fibre composition of textile products, including of textile fibre 708 
mixtures. 709 

The Regulation, which is currently under revision, aims to improve the functioning of the internal market and 710 
provide accurate information to consumers. It sets out a framework on how the textile composition is to be 711 
declared and how fibre composition should be determined. The introduction of rules on labelling domains such 712 

 

 

45  EU Ecolabel criteria for textile products. Commission Decision of 5 June 2014 establishing the ecological criteria for the award of the 
EU Ecolabel for textile products. Commission Decision (2014/350/EU). Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014D0350-20201201
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as sustainability and circularity, care, origin, size and presence of allergenic substances is currently under 713 
consideration, with a view to proposing a fundamental revision of the Regulation soon.  714 

 715 

Industrial and Livestock Rearing Emission Directive 716 

The Industrial and Livestock Rearing Emissions Directive (IED 2.0) (46) as amended by Directive (EU) 2024/1785 717 
(47) is the main EU instrument regulating pollutant emissions from industrial installations and intensive livestock 718 
farms (pig and poultry). Industrial activities listed in Annex I to the Directive are required to operate in 719 
accordance with a permit based on the principles and provisions of the Directive. The IED 2.0 is based on several 720 
pillars, in particular an integrated approach, the use of best available techniques and public participation.  721 

The integrated approach means that permits must take the whole environmental performance of the plant into 722 
account. This covers emissions to air, water and land, generation of waste, use of raw materials, energy 723 
efficiency, noise, prevention of accidents, and restoration of the site upon closure.  724 

The permit conditions including emission limit values must be based on the Best Available Techniques (BAT). In 725 
order to define BAT and the BAT-associated environmental performance at EU level, the Commission organises 726 
an exchange of information with experts from Member States, industry and environmental organisations. This 727 
process results in BAT Reference Documents (BREFs) (48); the BAT conclusions contained in the BREFs are 728 
adopted by the Commission as Implementing Decisions. The IED 2.0 requires that these BAT conclusions are 729 
the reference for setting permit conditions. 730 

The IED 2.0 ensures that the public has a right to participate in the decision-making process, and to be informed 731 
of its consequences, by having access to permit applications, permits and the results of the monitoring of 732 
releases. Through the European Industrial Emissions Portal (EIEP), established by Regulation (EU) 733 
2024/1244 (49), environmental data reported by Member States, and some other countries (50), are made 734 
accessible in a public register (51).  735 

The IED 2.0 and the EIEP Regulation focus on emissions into air, water and land, prevention of waste generation, 736 
energy, water and material efficiency and reuse, in addition to promoting the use of safer, less toxic or non-737 
toxic chemicals in industrial processes. They: 738 

ð ensure full and consistent implementation of the IED 2.0 across Member States, with tighter permit 739 
controls on air and water emissions; 740 

ð increase investment in new, cleaner technologies taking into account energy use, resource 741 
efficiency and water reuse whilst avoiding lock-in to obsolete technologies; 742 

ð support more sustainable growth of sectors that are key to building a clean, low-carbon and 743 
circular economy; 744 

ð cover intensive farming and industrial activities, ensuring that sectors with significant potential for 745 
high resource use or pollution also curb environmental damage at source by applying Best 746 
Available Techniques; 747 

ð establish an Innovation Centre for Industrial Transformation and Emissions (INCITE) (52); 748 

ð integrate the previously separate requirements for depollution and decarbonisation so that future 749 
pollution control investments take better account of greenhouse gas emissions, resource efficiency 750 
and water reuse; 751 

 

 

46  Industrial Emissions Directive 2.0. Directive 2010/75/EU on industrial and livestock rearing emissions (integrated pollution prevention 
and control). Available at this link. 

47  Directive (EU) 2024/1785 of the European Parliament and of the Council of 24 April 2024 amending Directive 2010/75/EU of the 
European Parliament and of the Council on industrial emissions (integrated pollution prevention and control) and Council Directive 
1999/31/EC on the landfill of waste. Available at this link. 

48  Best Available Techniques Reference Documents (BREFs), which are available at this link. Last visited on 12 September 2024. 
49  EIEP Regulation (EC) No 2024/1244 on reporting of environmental data from industrial installations, establishing an Industrial 

Emissions Portal. Available at this link. 
50  Iceland, Liechtenstein, Norway, Serbia, Switzerland and the United Kingdom. 
51  European Industrial Emissions Portal. Available at this link. Last visited on 12 September 2024 
52  The European Innovation Centre for Industrial Transformation and Emissions (INCITE). Available at this link. Last visited on 12 

September 2024. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02010L0075-20240804
https://eur-lex.europa.eu/eli/dir/2024/1785/oj/eng
https://eippcb.jrc.ec.europa.eu/reference/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:L_202401244
https://industry.eea.europa.eu/#/home
https://innovation-centre-for-industrial-transformation.ec.europa.eu/
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ð enhance data transparency and public access to environmental information by making permit 752 
summaries available online and providing more opportunities for public participation in the setting 753 
and review of permits. 754 

The currently valid BREF for the textile industry dates back to 2023 (Roth et al., 2023). The associated Best 755 
Available Techniques (BAT) conclusions were adopted as Commission Implementing Decision (EU) 756 
2022/2508 (53). However, the industry belonging to the value chain of textile apparel could find relevant other 757 
BAT conclusions, such as Commission Implementing Decision (EU) 2019/2010 (54) and Commission 758 
Implementing Decision (EU) 2018/1147 (55), which are based on the corresponding BREFs dealing with waste 759 
incineration and waste treatments (Pinasseau et al., 2018a; Neuwahl et al., 2019). 760 

 761 

REACH Regulation (56) 762 

The Regulation on Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) has the main 763 
purpose of ensuring the safe use of chemicals in the EU. More specifically, REACH aims to ensure a high level 764 
of protection of human health and the environment from risks resulting from the intrinsic properties of chemical 765 
substances, as well as the free circulation of substances on the internal market, while enhancing 766 
competitiveness and innovation. REACH regulates, amongst many other aspects, the restriction of the placing 767 
on the market and use of certain substances listed in its Annex XVII, including in some cases, the incorporation 768 
of substances into articles. Consequently, restrictions also cover recycled substances and the presence of 769 
restricted substances in recovered materials. The authorisation title of REACH applies to the placing on the 770 
market and use of substances of very high concern (SVHC), aiming at their progressive substitution by less 771 
hazardous substances or technologies and by subjecting their use to specific conditions.  772 

A number of restrictions in Annex XVII to REACH specifically mention textiles in their scope. These include entries: 773 
4 - Tris (2,3 dibromopropyl) phosphate; 7 - Tris(aziridinyl)phosphinoxide; 8 - Polybrominatedbiphenyls; 18 - 774 
Mercury compounds; 20 - Organostannic compounds; 43 - Azocolourants and Azodyes; 46/46a - Nonylphenol 775 
and Nonylphenol ethoxylates; 47 - Chromium VI compounds (relevant to leather articles); 68 - C9-C14 PFCAs 776 
and 72 - CMRs in textiles and footwear. Other restrictions, of general application to articles placed on the market 777 
for supply to the general public, or covering all articles placed on the market, may also apply to textile articles, 778 
for instance entries 50 ¸ (certain) polycyclic aromatic hydrocarbons; 51 and 52 (certain phthalates); 61 - 779 
Dimethylfumarate; and 63 ¸ Lead and its compounds.  780 

In addition, Article 33 of REACH sets up a supply chain communication duty requiring suppliers of articles 781 
containing SVHC above 0.1% to communicate certain information to the recipients of those articles. 782 

 783 

Regulation on the classification, labelling and packaging of substances and mixtures (CLP) (57) 784 

Regulation (EC) No. 1272/2008 (CLP) focuses on the identification and classification of the intrinsic hazards of 785 
chemicals, i.e. the hazardous effects of chemicals on human health or the environment, and on communicating 786 
them to users of chemicals and decision makers (consumers, industry and authorities). Identifying the intrinsic 787 
hazardous properties of substances to derive a hazard classification is the first step in assessing chemical risks. 788 

 

 

53  BREF for the textile industry. Commission Implementing Decision (EU) 2022/2508 of 9 December 2022 establishing the best available 
techniques (BAT) conclusions, under Directive 2010/75/EU of the European Parliament and of the Council on industrial emissions, for 
the textiles industry. Available at this link. 

54  BREF for waste incineration. Commission Implementing Decision (EU) 2019/2010 of 12 November 2019 establishing the best 
available techniques (BAT) conclusions, under Directive 2010/75/EU of the European Parliament and of the Council, for waste 
incineration. Available at this link. 

55  BREF for waste treatment. Commission Implementing Decision (EU) 2018/1147 of 10 August 2018 establishing best available 
techniques (BAT) conclusions for waste treatment, under Directive 2010/75/EU of the European Parliament and of the Council. 
Available at this link. 

56  REACH Regulation. Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning 
the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency, amending 
Directive 1999/45/EC and repealing Council Regulation (EEC) No 793/93 and Commission Regulation (EC) No 1488/94 as well as 
Council Directive 76/769/EEC and Commission Directives 91/155/EEC, 93/67/EEC, 93/105/EC and 2000/21/EC. Available at this link. 

57  CLP Regulation. Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on classification, 
labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC and 1999/45/EC, and amending 
Regulation (EC) No 1907/2006. Available at this link.  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32022D2508&qid=1671517820694
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CLP requires manufacturers, importers and downstream users to classify hazardous substances and mixtures 789 
and provides rules on how to classify them, applicable throughout the EU. For a substance that has a harmonised 790 
classification (an entry in Annex VI to CLP), that classification is legally binding for the hazard classes and 791 
differentiations covered in the entry. The substances not covered in the entry, as well as mixtures, must be 792 
evaluated and self-classified. The hazard classification determines the appropriate labelling and packaging of 793 
the chemicals in the supply chain, in particular to protect workers, consumers and the environment.  794 

Hazard classifications under CLP, including the new hazard classes defined in the recently adopted Delegated 795 
Commission Regulation (EU) 2023/707, are very relevant in determining obligations imposed by many relevant 796 
EU acts, including on products. Article 2(28) of ESPR refers to specific hazard classes under Annex VI of CLP to 797 
_`adi` ºnp]no\i^`n ja ^ji^`mi»' rc`m`\n pi_`m M`bpg\odji #@>$ Ij) 11*-+,+ ji oc` @P @^jg\]`g' don <mod^g` 1#1$ 798 
specifies that an EU Ecolabel cannot be awarded to goods containing substances or mixtures meeting the 799 
criteria for certain hazard classifications in accordance with CLP.  800 

 801 

POPs Regulation (58) 802 

The POPs Regulation focuses on persistent organic pollutants, and it implements the international obligations 803 
of the EU as a party to the Stockholm Convention. The objective of the Regulation is to protect human health 804 
and the environment from POPs by prohibiting, phasing out as soon as possible, or restricting the manufacturing, 805 
placing on the market and use of substances subject to the Stockholm Convention. Substances listed in Annexes 806 
I and II to the Regulation are, respectively, prohibited or limited, in terms of their manufacture, placing on the 807 
market and use, with some specific exemptions. Some of these restrictions are relevant to textiles, for instance 808 
those associated with certain brominated flame retardants (e.g. certain PBDEs), surface-active substances such 809 
as PFOS or PFOA, or substances with biocidal properties such as pentachlorophenol. 810 

 811 

Waste Framework Directive (WFD) (59) 812 

The WFD sets the basic concepts and definitions related to waste management, including definitions of waste, 813 
recycling and recovery. It lays down waste management principles, which contribute to the reduction of the 814 
adverse impact of waste management on human health or the environment, with an emphasis on waste 815 
prevention. The WFD contains provisions on waste prevention, encouraging the reuse of products and the setting 816 
up of systems promoting repair and reuse activities, including in particular for textiles (Article 9), and requires 817 
Member States to set up separate collection for textiles by 1 January 2025 (Article 11) in order to promote 818 
high-quality recycling. Article 9 of the Directive also promotes the reduction of the content of hazardous 819 
substances in materials and products by defining a reporting obligation that applies to suppliers of articles (as 820 
defined under REACH), requiring them to provide information regarding the presence of SVHC in articles, 821 
including textile articles, pursuant to Article 33 of REACH, to the European Chemicals Agency (ECHA), as of 5 822 
January 2021. This information is collected in a database, operated by ECHA, and access is provided to waste 823 
treatment operators and consumers.  824 

 825 

Waste Shipment Regulation (WSR) (60) 826 

This Regulation aims to (1) ensure that the EU does not export its waste challenges to third countries and 827 
contributes to environmentally sound management of waste; (2) strengthen enforcement to prevent illegal 828 
shipments of waste occurring within the EU, as well as from the EU to third countries; (3) increase traceability 829 
of waste shipments within the EU and facilitate recycling and reuse. Although the WSR entered into force on 20 830 
May 2024, most provisions will apply from 21 May 2026 and most export rules will apply from 21 May 2027. 831 

 832 

 

 

58  POPs Regulation. Regulation (EU) 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent organic 
pollutants (recast) (Text with EEA relevance) Text with EEA relevance. Available at this link. 

59  Waste Framework Directive (WFD). Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on 
waste and repealing certain Directives (Text with EEA relevance). Available at this link.  

60  Waste Shipment Regulation (WSR). Regulation (EU) 2024/1157 of the European Parliament and of the Council of 11 April 2024 on 
shipments of waste, amending Regulations (EU) No 1257/2013 and (EU) 2020/1056 and repealing Regulation (EC) No 1013/2006. 
Available at this link. 
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Corporate Sustainability Due Diligence Directive (CSDDD) (61) 833 

The primary objective of the CSDDD is to promote sustainable and responsible corporate practices throughout 834 
companies' operations and global value chains. The new rules aim to ensure that in-scope companies identify 835 
and mitigate adverse human rights and environmental impacts arising from their activities, both within and 836 
outside the EU. 837 

This Directive establishes a mandatory corporate due diligence obligation, comprising the following key 838 
elements: 839 

ð Companies must identify and address potential and actual human rights and environmental 840 
impacts within their own operations, subsidiaries, and value chains, including those of their 841 
business partners. 842 

ð Large companies are required to adopt and implement, to the best of their abilities, a transition 843 
plan for climate change mitigation, aligned with the 2050 climate neutrality objective of the Paris 844 
Agreement and intermediate targets under the European Climate Law. 845 

The CSDDD applies to: (1) large EU limited liability companies and partnerships with more than 1,000 employees 846 
and a global turnover exceeding EUR 450 million, and (2) large non-EU companies with a turnover of more than 847 
EUR 450 million in the EU. Micro companies and small and medium-sized enterprises (SMEs) are exempt from 848 
the proposed rules. However, the Directive provides supportive and protective measures for SMEs that may be 849 
indirectly affected as business partners in value chains 850 

 851 

The Corporate Sustainability Reporting Directive (CSRD) (62) 852 

The CSRD modernised and strengthened the rules governing the social and environmental information that 853 
companies must report. A broad range of large companies, including listed small and SMEs, are required to 854 
report on sustainability. Non-EU companies generating over EUR 150 million on the EU market are also subject 855 
to reporting requirements.  856 

The CSRD aims to provide investors and other stakeholders with access to the necessary information to assess 857 
the impact of companies on people and the environment, as well as to evaluate financial risks and opportunities 858 
arising from climate change and other sustainability issues. Furthermore, the harmonisation of reporting 859 
requirements is expected to reduce reporting costs for companies in the medium to long term. 860 

Companies subject to the CSRD will be required to report according to the European Sustainability Reporting 861 
Standards (ESRS), drafted by an independent body representing various stakeholders. The first set of ESRS was 862 
published in December 2023, in the form of a Delegated Regulation (63). These standards apply to all companies 863 
within the scope of the CSRD, regardless of their sector of operation. The ESRS are aligned with EU policies, 864 
while also building on and contributing to international standardisation initiatives. 865 

The CSRD also requires assurance on the sustainability information that companies report and will provide for 866 
the digital taxonomy of sustainability information. 867 

The first companies will be required to apply the new rules for the 2024 financial year, with reports to be 868 
published in 2025. 869 

 870 

Unfair Commercial Practices Directive (UCPD) (64) 871 

 

 

61  Corporate Sustainability Due Diligence Directive (CSDDD). Directive (EU) 2024/1760 of the European Parliament and of the Council of 
13 June 2024 on corporate sustainability due diligence and amending Directive (EU) 2019/1937 and Regulation (EU) 2023/2859. 
Available at this link. 

62  Corporate Sustainability Reporting Directive (CSRD). Directive (EU) 2022/2464 of the European Parliament and of the Council of 14 
December 2022 amending Regulation (EU) No 537/2014, Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as 
regards corporate sustainability reporting. Available at this link. 

63  Commission Delegated Regulation (EU) 2023/2772 of 31 July 2023 supplementing Directive 2013/34/EU of the European Parliament 
and of the Council as regards sustainability reporting standards. Available at this link. 

64  Unfair Commercial Practices Directive (UCPD). Directive 2005/29/EC of the European Parliament and of the Council of 11 May 2005 
concerning unfair business-to-consumer commercial practices in the internal market and amending Council Directive 84/450/EEC, 
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The UCPD concerns unfair business-to-consumer commercial practices, and it aims to boost consumer 872 
confidence and make it easier for businesses, especially small and medium-sized enterprises, to trade across 873 
borders. It regulates unfair commercial practices that occur before, during and after a business-to-consumer 874 
transaction has taken place. 875 

The Directive does not provide specific rules on environmental claims or specifically for textiles. However, it 876 
provides a legal basis to ensure that traders do not present environmental claims in ways that are unfair to 877 
^jinph`mn) Do _j`n ijo kmjcd]do oc` pn` ja ¼bm``i ^g\dhn½ \n gjib \n oc`t \m` ijo pia\dm) Ji oc` ^jiom\mt' oc` 878 
UCPD can help traders invest in the environmental performance of their products by enabling them to 879 
communicate these efforts to consumers transparently and by preventing competitors from presenting 880 
misleading environmental claims. The Directive states that claims should not be misleading and that all claims 881 
which lead a consumer to choose one product over another must be trustworthy. Oc` ?dm`^odq`½n Annex I lists 882 
which practices are considered unfair and misleading in all circumstances.  883 

 884 

Directive on empowering consumers for the green transition (65)  885 

The Directive on empowering consumers for the green transition amends the Unfair Commercial Practices 886 
Directive (2005/29/EC) and the Consumer Rights Directive (2011/83/EU). It addresses problems identified with 887 
consumer information at the point of sale, in particular the fact that consumers lack reliable information for 888 
choosing more environmentally sustainable products, and it aims to protect consumers against certain unfair 889 
commercial practices.  890 

This is to be achieved through the improved participation of consumers in the circular economy by providing 891 
better information on the durability and reparability of certain products to consumers and stepping up the 892 
protection of consumers against unfair commercial practices by preventing: greenwashing, early obsolescence 893 
practices, use of unreliable and non-transparent sustainability labels and information tools. The co-legislator 894 
adopted this Directive on 20 February 2024. 895 

 896 

Directive on common rules promoting the repair of goods (66)  897 

The Directive diomj_p^`n \ i`r ¼mdbco oj m`k\dm" ajm ^jinph`mn' ]joc rdocdi \i_ ]`tji_ oc` g`b\g buarantee. It 898 
aims to provide consumers savings and support the objectives of the European Green Deal by reducing waste. 899 
The Directive makes it easier and more cost-effective for consumers to repair as opposed to replace goods. 900 
Additionally, it aims to promote the repair sector, incentivising sustainable business models.  901 

 902 

Amendment of the Waste Framework Directive (67)  903 

The overall objective of the WFD revision is to reduce environmental and climate impacts, increase environment 904 
quality and improve public health associated with textiles waste management in line with the waste hierarchy. 905 
The Commission proposal aims to make producers responsible for the full life cycle of textile products and to 906 
support the sustainable management of textile waste across the EU. This initiative also aims to accelerate the 907 
development of the separate collection, sorting, reuse and recycling sector for textiles in the EU, in line with the 908 
EU Strategy for Sustainable and Circular Textiles. 909 

The Commission proposal intends to introduce mandatory and harmonised Extended Producer Responsibility 910 
(EPR) schemes for textiles in all EU Member States. According to this Commission proposal, producers will cover 911 
the costs of management of textile waste, which will also provide incentives to reduce waste and increase the 912 
circularity of textile products, resulting in a better design of products from the start. The proposal envisages 913 

 

 

Directives 97/7/EC, 98/27/EC and 2002/65/EC of the European Parliament and of the Council and Regulation (EC) No 2006/2004 of 
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65  Directive (EU) 2024/825 of the European Parliament and of the Council of 28 February 2024 amending Directives 2005/29/EC and 
2011/83/EU as regards empowering consumers for the green transition through better protection against unfair practices and through 
better information . Available at this link. 

66  Directive (EU) 2024/1799 of the European Parliament and of the Council of 13 June 2024 on common rules promoting the repair of 
goods and amending Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828. Available at this link. 

67  Waste Framework Directive (WFD). Directive (EU) 2025/1892 of the European Parliament and of the Council of 10 September 2025 
amending Directive 2008/98/EC on waste (Text with EEA relevance). Available at this link. 
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that the contribution to EPR schemes will be adjusted based on the environmental performance of textiles (eco-914 
modulation) based on parameters aligned with ecodesign requirements under the ESPR. 915 

 916 

Proposal for a Directive on substantiation and communication of explicit environmental claims 917 

(Green Claims Directive) (68)  918 

The Commission Green Claims Directive proposal will address greenwashing by tackling false environmental 919 
claims made to consumers, and stopping the proliferation of public and private environmental labels. Together 920 
with the proposal for a Directive on empowering consumers for the green transition, the proposal establishes a 921 
clear regime for environmental claims and labels. Their purpose is to ensure that consumers receive trustworthy 922 
information about the environmental credentials of the products they buy.  923 

Oc` kmjkjn\g o\mb`on ¼green claims½ made by businesses that state or imply a positive environmental impact, 924 
lesser negative impact, no impact, or improvement over time for their products, services, or organisation. It 925 
requires that green claims are substantiated and this substantiation be verified ex-ante. This only concerns 926 
claims that are not covered by other EU rules, notably the ESPR and the TLR. The proposal also addresses 927 
environmental labelling schemes, stopping the proliferation of public and private labels and ensuring the 928 
transparency and robustness of labelling schemes.  929 

4.2 Legislation and initiatives in EU Member States and non-EU countries 930 

The publication of Directive (EU) 2018/851 (69) (the 2018 revision of the WFD) promoted the establishment of 931 
Extended Producer Responsibility (EPR) schemes for textile products in several Member States. For textile, 932 

France (70), the Netherlands (71), Hungary (Decree 80/2023) and Latvia (72) were pioneers in establishing systems 933 
where economic operators placing textile products on the market contribute to the collection, sorting, reuse, 934 
preparing for reuse and recycling infrastructure for the same products.  935 

Other Member States establishing EPR schemes are Greece (Law 4819/2021), and Spain (Law 7/2022), while 936 
Italy (73) is not far behind.  937 

Within the national Climate Law, France is establishing the Eco-Score (74), which is an online tool that provides 938 

the consumer with an idea about the environmental effects (75) of apparel, with specific characteristics (e.g. 939 
weight, fibre composition) selected directly by the consumer from a defined list. In the future, it is planned that 940 
economic operators will be able to report the environmental performance of their products via the Eco-Score, 941 
so that the Eco-Score will work as an environmental labelling tool. Additionally, it is planned to connect the Eco-942 
Score with the EPR scheme to deploy eco-modulation.  943 

The Dutch Government established the Denim Deal (76), which aimed to bolster the use of post-consumer 944 

recycled cotton in denim products marketed in the Netherlands. In particular, the signatories of the initiative 945 
aimed to use 20% post-consumer recycled cotton fibres in 3 million pairs of jeans produced until the end of 946 
2023 (77) 947 

The Luxembourg Ministry of the Economy developed the Product Circularity Data Sheet (PCDS) (78), which 948 

aims to provide basic product information about the several steps of the supply chain. Information is gathered 949 

 

 

68  Green Claim Directive. Proposal for a Directive of the European Parliament and of the Council on substantiation and communication 
of explicit environmental claims (Green Claims Directive). COM/2023/166 final. Available at this link. 

69  Directive (EU) 2018/851 of the European Parliament and of the Council of 30 May 2018 amending Directive 2008/98/EC on waste 
(Text with EEA relevance). Available at this link. 

70  French Anti-Waste law for a circular economy. AGEC- Law nº2020-105, 10 February 2020. Available at this link. Code de 
l'environnement L.541-10-27. Code de l'environnement R.543-214 to R.541-219. Last accessed on 17 December 2023. 

71  Dutch Decree on extended producer responsibility for textiles. Available at this link. Last accessed on 17 December 2023. 
72  Latvia Natural Resources Tax Law, July 2024. Available at this link. Last accessed on 19 April 2025.  
73  Announcement of the Italian EPR scheme. Available at this link. Last accessed on 17 December 2023. 
74  Eco-Score. Available at this link. Last accessed on 17 December 2023. 
75  The French Eco Score pn`n oc` o`mh º`iqdmjih`io\g ^jnon» oj di^gp_` \nk`^on ]`nd_`n oc` `iqdmjih`io\g dhk\^on) Di oc` main text the 
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10 and Section 11. 

76 The Demin Deal. Available at this link. Last accessed on 17 December 2023. 
77  Results and Lessons Learnt from the Denim Deal. Available at this link. Last accessed on 19 April 2025. 
78 Product Circularity Datasheet. Available at this link. Last accessed on 17 December 2023. 
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in five areas: general information, composition, design for better use, design for disassembly, and design for 950 
reuse.  951 

While the EU is leading the way in legislating Extended Producer Responsibility for textiles, other countries and 952 
regions are gradually beginning to follow suit. This includes Australia, Chile, the United Kingdom, and the United 953 
States, though in the latter, EPR initiatives are being developed at the state level rather than federally, with 954 
examples including California, New York, and Washington (Global Fashion Agenda, 2025). In fact, in September 955 
2024, the State of California (USA) has signed the Responsible Textile Recovery Act (79) with Senate Bill 956 

707 (SB-707), which aims to establish an Extended Producer Responsibility scheme for textile products. The bill 957 
introduces the concept of a programme operator to oversee the implementation of a stewardship programme. 958 
Additionally, the bill also establishes a Textile Stewardship Recovery fund which would receive fees paid by 959 
programme operators. This fund will cover the costs associated with programme implementation and 960 
enforcement. Products covered include apparel, workwear, footwear, accessories (such as handbags and 961 
backpacks), and home textiles  (Global Fashion Agenda, 2025).  962 

In contrast, countries such as Brazil, Japan, India, and South Korea have established EPR schemes for other 963 
waste streams, but have not yet extended these to textiles. At this stage, it remains uncertain whether they will 964 
consider doing so in the future (Global Fashion Agenda, 2025). 965 

4.3 Strategies of the United Nations 966 

The United Nations Environment Programme (UNEP) offers strategic guidance and promotes collaboration 967 
across sectors to foster a fair shift towards a sustainable and circular textile value chain. To this end, UNEP 968 
promotes numerous activities and publishes studies on its website (80).  969 

In particular, UNEP proposes a roadmap with collective actions focusing on nine points (UNEP, 2023a): 970 

1. Adopt globally sustainable and circular business models. 971 

1. Contrast overconsumption and overproduction. 972 

2. Design sustainable and circular textile products. 973 

3. Improve product care and durability. 974 

4. Reduce the emissions into the environment during the production stages. 975 

5. Address social issues along the value chain. 976 

6. Use of sustainable or recycled materials. 977 

7. Improve the shared infrastructure of the value chain. 978 

8. Develop a suitable textile waste management system that avoids landfilling and incineration of textile 979 
products. 980 

UNEP promotes the engagement of all stakeholders in the value chain to focus on the nine points of the 981 
roadmap (UNEP, 2023a).  982 

4.4 Strategies of the Organisation for Economic Co-operation and Development 983 

The Organisation for Economic Co-operation and Development (OECD) provides evidence-based policy guidance, 984 
promotes international cooperation, and supports best practices in sustainable development, including in the 985 
textile and apparel sectors. As a global policy forum and knowledge hub, the OECD supports governments and 986 
industry stakeholders through standards, analytical tools, and consensus-driven recommendations. 987 

In the context of textiles, the OECD has developed specific instruments to encourage responsible business 988 
conduct and improve sustainability across global supply chains. Notably, the OECD Guidelines for Multinational 989 
Enterprises on Responsible Business Conduct (81) serve as a reference framework for aligning business practices 990 

 

 

79  SB-707 Responsible Textile Recovery Act of 2023. Available at this link. Last accessed on 21 April 2025. 
80  United Nations environment programme. Building Sustainability and Circularity in the Textile Value Chain. Available at this link. Last 

accessed on 17 December 2023. 
81    OECD Guidelines for Multinational Enterprises. Responsible Supply Chains in the Textile and Garment Sector. Available at this link. Last 

accessed on 19 April 2025.  

https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=202320240SB707
https://www.unep.org/explore-topics/resource-efficiency/what-we-do/sustainable-and-circular-textiles
https://eceuropaeu.sharepoint.com/teams/GRP-ESPRTextiles-AITEX-JRC/Shared%20Documents/General/3rd_milestone/(https:/mneguidelines.oecd.org/responsible-supply-chains-textile-garment-sector.htm)
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with environmental and social sustainability goals. The dedicated guidance for the textile and garment sector 991 
outlines due diligence steps companies should undertake to identify, prevent, and mitigate adverse impacts in 992 
their supply chains (OECD, 2018). This includes actions related to labour rights, environmental degradation, and 993 
responsible purchasing practices. 994 

4.5 Tests and standards 995 

Textile standards in Europe are coordinated by CEN-CENELEC (82). Several working groups are related to the 996 
textile industry, mainly CEN/TC248 TEXTILES AND TEXTILE PRODUCTS. Table 122 in Section 13.4 reports details 997 

of technical working groups and scientific committees. On the other hand, ISO/TC 38 TEXTILES encompasses 998 
several working groups that deal with international standards for textile properties, testing methods, and quality 999 
control. Table 123 in Section 13.4 includes the technical working groups in ISO/TC 38 that focus on aspects of 1000 

the textile industry.  1001 

The knowledge of the available standards in the textile sector is crucial in the development of the PS, because 1002 
it provides an overview of the technical aspects/parameters of a textile product that can currently be measured 1003 
via a commonly recognised test/method/tool. Specific standards could potentially be used to propose and/or 1004 
verify ecodesign requirements, when the PS addresses tasks 6 and 7 of the MEErP.  1005 

Numerous standards used in the textile industry were classified and some of them could be related to the 1006 
product aspects reported in Article 5 of the ESPR (see Section 13.4):  1007 

ð Standards directly related to the intrinsic durability of the textile product, which could address 1008 
abrasion, pilling, colourfastness, dimensional stability, seam slippage, tear strength, etc. (Table 1009 

124). Specific textile frameworks already use some of these standards to address durability 1010 

aspects of textile products. Table 125 compares how durability parameters for textile products 1011 

are tested by PEFCR A&F, EU Ecolabel criteria, Blue Angel criteria, and Nordic Swan Ecolabel criteria 1012 
(see Section 4.6 for information about ecolabels and other environmental labels). 1013 

ð Standards related to the functionality of the textile products, such as antifungal activity, antiviral 1014 
activity, oil stain repellency, resistance to chlorinated water, resistance to insects, resistance to 1015 
surface wetting, stain repellency, water repellency, water resistance after aging, wicking (Table 1016 

126). 1017 

ð Standards used for textile characterisation, such as identification of dyestuff and fibres, thickness, 1018 
mass per unit area and composition (Table 127), which could be a reference for characterising 1019 

and referring to specific textile products. 1020 

ð Standards for the identification of specific substances, such as alkylphenol ethoxylates (APEO), 1021 
formaldehyde, and other chemicals (Table 128), which are of environmental concern as reported 1022 

in Section 3.1.3. 1023 

ð Standards related to the loss of fragmented fibres (Table 129), which are of environmental 1024 

concern as reported in Section 3.1.3. 1025 

ð Standards potentially related to circularity and environmental aspects. Almost all of these 1026 
standards are still under development (Table 130).  1027 

ð Standards related to potential information on the care of textile products, because they describe 1028 
and report labelling symbols (Table 131). Apparel properly maintained is more likely to have a 1029 

longer lifespan (see Section 6).  1030 

Some of the standards available for the textile industry measure a specific parameter using different methods 1031 
(e.g. Determination of the abrasion resistance on coated fabrics. Part 1 using taber abraser and Part 2 using 1032 
martindale abraser). The selection of the method depends mainly on the laboratory equipment used for testing.  1033 

Only one standard was found addressing non-woven technology to measure the tensile strength and elongation; 1034 
all the other standards focused on woven and knitted technologies. 1035 

 

 

82  CenCenelec website. Available at this link. Last accessed on 17 December. 

https://boss.cen.e/
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The analysis did not reveal any standard capable of recognising whether a fibre is of virgin or recycled origin, 1036 
or of identifying the type of fibres being mechanically recycled. Specific methods to verify this type of 1037 
information will be investigated in the following milestone, when the PS addresses task 6.  1038 

In addition to the investigated standards, the textile industry widely deploys a multitude of other standards that 1039 
are tailored to specific industrial sectors or regional contexts. Notably, several standards are of relevance, 1040 
including those promulgated by organisations such as the AATCC (American Association of Textile Chemists and 1041 
Colorists), ASTM (American Society for Testing and Materials), British Standards Institution, JIS (Japanese 1042 
Industrial Standards), and the GB standards (National Standards of the People's Republic of China), and many 1043 
more. By adhering to such comprehensive and recognised frameworks, the textile industry can foster 1044 
consistency, reliability, and quality assurance throughout its global operations.  1045 

4.6 Voluntary environmental labels 1046 

In general, there are many types of labels, addressing single or multiple environmental issues and covering 1047 
different sectors and regions. See Section 13.5.1 for more information. Three ISO standards classify voluntary 1048 
environmental labels as follows:  1049 

ð ISO Type I environmental labels (ISO 14024:2018) (83), known as Ecolabels, are defined as 1050 

ɂtmjslr_pw* multi-criteria-based and third party-verified labels that indicate an overall 1051 
environmental preference in a life cycle perspective of a product or service within a specific product 1052 
a_rcempwɃ.  1053 

ð ISO Type II environmental labels (ISO 14021:2016) (84), known as Self-declared 1054 

Environmental Claims, are neither third-party verified nor based on a Life Cycle Thinking 1055 

approach. Many self-declared environmental claims on the EU market do not necessarily follow 1056 
ISO 14021:2016.  1057 

ð ISO Type III environmental labels (ISO 14025:2016) (85), known as Environmental 1058 

Declarations, are labels presenting ¼quantified environmental information on the life cycle of a 1059 

product to enable comparisons between products fulfilling the same functionɃ. The establishment 1060 
of Product Category Rules ensures that the life cycle assessment is performed with specific rules 1061 
aiming to foster transparency and facilitate comparisons between different Environmental 1062 
Declarations.  1063 

Global environmental labels used in the textile industry were recently analysed (Ranasinghe and Jayasooriya, 1064 
2021) via an investigation including bibliographic research, the Ecolabel Index (86), and the Global Ecolabelling 1065 
Network (87). Ranasinghe and Jayasooriya (2021) report that on 20 March 2021 there were 199 environmental 1066 
labels for textiles in the world: 55 used in Europe, 54 used in the USA, 41 used in Asia, 18 used in Latin America, 1067 
19 used in Oceania, and 12 used in Africa. When looking for the same information on 7 February 2024, the ITC 1068 
Standard Map (88) provided 297 environmental labels for textiles used globally: 58 used in Europe, 50 used in 1069 
USA, 54 used in Asia, 42 used in Latin America, 48 used in Oceania, and 45 used in Africa.  1070 

Table 10 reports the topics that were addressed the most by environmental labels for textiles globally in 2021. 1071 

The majority of the concerns focused on the use of harmful chemicals and toxic substances, as well as natural 1072 
resources. Additionally, specific global regions used environmental labels addressing specific topics: such as 1073 
@pmjk` rdoc ¼K`nod^d_`n*c`m]d^d_`n*apibd^d_`n½' \i_ G\odi <h`md^\ rdoc ¼>\m]ji*BCB jaan`on½)  1074 

Table 10. Top five topics addressed by environmental labels for textiles globally in 2021  1075 

Topic Europe USA Asia Latin America Oceania Africa 

Toxics X X X X X X 

 

 

83  ISO 14024:2018. Environmental labels and declarations. Type I environmental labelling. Principles and procedures. Available at this 
link. Last accessed on 12 January 2024. 

84  ISO 14021:2016. Environmental labels and declarations. Self-declared environmental claims (Type II environmental labelling). 
Available at this link. Last accessed on 12 January 2024. 

85  ISO 14025:2006. Environmental labels and declarations. Type III environmental declarations. Principles and procedures. Available at 
this link. Last accessed on 12 January 2024. 

86  Ecolabel Index. Website available at this link. Last accessed on 12 January 2024. 
87  Global Ecolabelling Network. Website available at this link. Last accessed on 12 January 2024. 
88  ITC Standards Map App, selecting sectors of clothing and textiles. Available at this link. Last accessed on 7 February 2024. 

https://www.iso.org/standard/72458.html
https://www.iso.org/standard/72458.html
https://www.iso.org/standard/66652.html
https://www.iso.org/standard/38131.html
https://www.ecolabelindex.com/
https://globalecolabelling.net/
https://standardsmap.org/en/identify?products=&origin=&sectors=
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Topic Europe USA Asia Latin America Oceania Africa 

Harmful chemicals X X  X X X 
Natural resources  X X X  X X 
Pesticides/herbicides/fungicides X      
Material use X X X    
Waste  X X X X X 
Energy use/efficiency   X X X X 
Carbon/GHG offsets    X   

N.B. Oc` ojkd^ ¼Ojsd^n½ \__m`nn`n c\mhapg np]no\i^`n oc\o \m` \gm`\_t kmjcd]do`_ jm m`bpg\o`_6 rc`m`\n oc` ojkd^ ¼Harmful cc`hd^\gn½ 1076 
addresses substances that are known to be harmful to health, but are not officially banned. The authors of the referenced study use 1077 
oc` o`mh ¼>c`hd^\gn½ rc`i m`a`mmdib oj ¼C\mhapg ^c`hd^\gn½) 1078 

The authors of the referenced study do ijo nk`^dat da oc` ojkd^ ¼R\no`½ \__m`nn`n \it fdi_ ja r\no` b`i`m\o`_ \gjib oc` q\gp` ^c\di' jm 1079 
waste generated at a specific stage. No further explanation/specification is provided for other topics.  1080 

Source: Ranasinghe and Jayasooriya (2021) 1081 

Figure 2 shows the topics addressed by environmental labels used for textiles in 2021 in Europe and their 1082 
number. These environmental labels addressed most of the environmental impacts described in Section 3.3.2.  1083 

The analysis showed that the textile industry largely relies on environmental labels, but most of the time actors 1084 
do not state which ISO type standard they follow ¸ if they follow any. This situation causes confusion for the 1085 
consumers, who cannot identify governance, reliability, environmental scope and level of environmental 1086 
ambition of all environmental labels. To fill this gap, some voluntary initiatives try to score, compare and 1087 
describe some environmental labels (89). The lack of transparency of the numerous environmental labels could 1088 
be further analysed in the 3rd milestone, when the PS addresses the content of the Digital Product Passport. 1089 

Section 7 assesses in detail the EU Ecolabel criteria for textile products in light of their revision process, as 1090 
described in Section 1. As established by Article 6(3.f) of the EU Ecolabel Regulation, the analysis performed 1091 
considers other ecolabels used in the EU (Blue Angel (90) and Nordic Swan Ecolabel (91)) to enhance synergies. 1092 

Further information about voluntary environmental labels used in Europe is reported in Table 132 in Section 1093 

13.5.2.  1094 

 

 

89  ITC Standards Map App. Available at this link. Last accessed on 7 February 2024. 
 Label Directory ¸ Siegelklarheit. Available at this link. Last accessed on 7 February 2024. 
 Labels Environnementaux. Available at this link. Last accessed on 7 February 2024. 
90  Blue Angel ¸ The German Ecolabel. Available at this link. Last accessed on 7 February 2024. 
91  Nordic Swan Ecolabel. Available at this link. Last accessed on 7 February 2024. 

https://standardsmap.org/en/identify?products=&origin=&sectors=
https://www.siegelklarheit.de/en/siegel#/textilien;sort:rating_desc
https://agirpourlatransition.ademe.fr/particuliers/labels-environnementaux#labelsrow-3
https://www.blauer-engel.de/en
https://www.nordic-swan-ecolabel.org/
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Figure 2. Main topics addressed by environmental labels used in 2021 in Europe 1095 

 1096 

N.B. Oc` ojkd^ ¼Ojsd^n½ \__m`nn`n c\mhapg np]no\i^`n oc\o \m` \gm`\_t kmjcd]do`_ jm m`bpg\o`_, rc`m`\n oc` ojkd^ ¼>c`hd^\gn½ \__m`nnes 1097 
substances that are known to be harmful to health, but are not officially banned. The authors of the referenced study do not specify 1098 
da oc` ojkd^ ¼R\no`½ \__m`nn`n \it fdi_ ja r\no` b`i`m\o`_ \gjib oc` q\gp` ^c\di' or waste generated at a specific stage. No further 1099 

explanation/specification is provided for other topics. 1100 
Source: (Ranasinghe and Jayasooriya, 2021) 1101 
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5 Market analysis 1102 

This section analyses the market of the products included in the scope of the PS, addressing many aspects. The 1103 
information collected at this stage will feed into the following tasks of the MEErP, in particular task 4 (Section 1104 
9) to task 7.  1105 

The first subsections analyse the market at different scales: global, EU and Member State (Sections 5.1, 5.2 1106 
and 5.3). Section 5.4 presents available market information of elements affecting the production and recycling 1107 
of textile apparel. The market structure and the value chain are analysed in Section 5.5 and Section 5.6, 1108 
respectively. Section 5.7 analyses the competitiveness at global level, focusing on different environmental 1109 
compliance costs that companies placed in different countries must face. Section 5.8 analyses the lifespan of 1110 
the products included in the scope. This information is particularly crucial to build a suitable model for the 1111 
environmental and economic assessment, as well as the stock analysis (tasks 5 to 7 of the MEErP). The section 1112 
concludes with a brief comment about the penetration in the market of the environmental labels used in the 1113 
textile sector (Section 5.9). 1114 

5.1 The global market 1115 

Historical overview 1116 

In 1947, the Grant Agreement on Tariffs and Trade (GATT) was signed by 23 countries to promote free 1117 
movement of goods among signing countries. The GATT set the bases for the future institution of the World 1118 
Trade Organization (WTO) in 1994 (92).  1119 

From 1974 to 1994, under a special regime outside the GATT framework, the Multifibre Arrangement (MFA) set 1120 
rules for international trade of textile products. The MFA was a framework for bilateral agreements or unilateral 1121 
actions that established quotas (93) limiting imports into countries whose domestic industries could be damaged 1122 
by a quick rise of imports (94). The MFA applied only to trade between developed and developing countries, but 1123 
not to trade among developed countries. Although the MFA did not comply with the principle of non-1124 
discrimination established in the GATT, developed countries used it to protect their textile industry (Stephen 1125 
MacDonald, 2006).  1126 

In 1995, within the establishment of the WTO and the revised GATT, the MFA was substituted by the Agreement 1127 
on Textiles and Clothing (ATC), which represented the 10-year-long transition towards an international textile 1128 
market without quotas (95). The ATC applied to all the WTO members (96). Between 1995 and the end of 2004, 1129 
quotas were gradually removed (97). 1130 

Since 1 January 2005, the trade of textile products among WTO members has been free of quotas.  1131 

In June 2005, the European Commission signed a Memorandum of Understanding with China to keep the 1132 
imports of specific textile products (98) below some thresholds until the end of 2007. This action was intended 1133 
to prevent distortion of the European textile sector (99).  1134 

Since 2005, the European textile market has been completely open to imports of any product coming from any 1135 
country belonging to the WTO. 1136 

In 2005, the removal of quotas from the global textile market caused an increase in production and employment 1137 
in Asian countries, such as China, India, Türkiye, Hong Kong, Bangladesh, and Indonesia (Hildegunn Kyvik Nordås, 1138 
2004). Already in the 1970s, textile production had started moving from Europe and North America mainly to 1139 

 

 

92  The General Agreement on Tariffs and Trade (GATT 1947) ¸ the legal text available on this World Trade Organization webpage, last 
accessed on 29 September 2023. 

93 A quota is a government-imposed trade restriction that limits the number or monetary value of goods that a country can import or 
export during a particular period (Adam Barone, 2022)  

94 Textiles: back in the mainstream ¸ World Trade Organization webpage, last visited on 29 September 2023. 
95  Textiles Monitoring Body (TMB) The Agreement on Textiles and Clothing ¸ World Trade Organization website, last accessed on 29 

September 2023. Marrakesh Agreement Establishing the World Trade Organization ¸ World Trade Organization website, last accessed 
on 29 September 2023. 

96 The list of WTO members and dates of membership are available here: 
https://www.wto.org/english/res_e/booksp_e/sli_e/4wtomembers.pdf  

97  Textiles: back in the mainstream ¸ World Trade organization webpage, last visited on 29 September 2023. 
98  Ten types of products were included in the Memorandum of Understanding between EU and China: pullovers, men's trousers, blouses, 

t-shirts, dresses, bras, flax yarn, cotton fabrics, bed linen, table and kitchen linen. 
99  EU ¸ China textile agreement 10 June 2005. Available at this link. Last accessed on 29 September 2023. 

https://www.wto.org/english/docs_e/legal_e/gatt47_01_e.htm
https://www.wto.org/english/thewto_e/whatis_e/tif_e/agrm5_e.htm
https://www.wto.org/english/tratop_e/texti_e/texintro_e.htm#MFA
https://www.wto.org/english/docs_e/legal_e/04-wto_e.htm
https://www.wto.org/english/res_e/booksp_e/sli_e/4wtomembers.pdf
https://www.wto.org/english/thewto_e/whatis_e/tif_e/agrm5_e.htm
https://ec.europa.eu/commission/presscorner/detail/en/MEMO_05_201
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Asia and other developing regions of the world (100). In 1996, Asia was the predominant global exporter of 1140 
apparel products, contributing to more than 32% of the world's apparel exports (ILO News, 1996). However, the 1141 
general lack of transparency of the textile supply chain until the 2010s does not allow a description over time 1142 
of EU textile outsourcing (101).  1143 

In September 2008, the financial crisis that originated in the USA rapidly affected major economies due to their 1144 
interconnections. The EU experienced the Great Recession between 2008 and 2009. Following a brief period of 1145 
recovery, many Member States subsequently became vulnerable to the sovereign debt crisis (Szczepanski, 1146 
2019). This global crisis significantly impacted the European textile industry which had already been hit by 1147 
offshoring and the increased competitiveness of the Chinese industry after 2005 (Maya Forstater, 2010).  1148 

In 2020, the outbreak of the COVID-19 pandemic led to international economic and social disruptions, including 1149 
the most significant global recession since the time of the Great Depression in the 1930s (Gita Gopinath, 2020). 1150 
The main effects of the pandemic on the European textile industry were: (a) a decrease in production, (b) the 1151 
conversion of traditional production, for some companies, into the manufacture of sanitary products or face 1152 
masks, and (c) an extraordinary growth in sales via online channels (Vet et al., 2021). 1153 

In 2022, two main factors negatively affected the competitiveness of the European textile industry. First, the 1154 
increase of the energy price in Europe which was over six times that in the USA, China, and other Asian countries. 1155 
In this context, numerous textiles and apparel companies either operated with a net loss or ceased their 1156 
production activities (EURATEX, 2022b). Second, countries strongly supported their domestic textile industries, 1157 
despite being minimally affected by the energy crisis (EURATEX, 2022b). 1158 

Table 11 sums up the historical events and international agreements affecting the European apparel sector. 1159 

Table 11. Main historical events and international agreements affecting the European apparel sector 1160 

Year Event  

1974 to 1994 The Multifibre Arrangement (MFA), with the establishment of import quotas, protected the 
domestic market of developed countries from products produced in developing countries. 

1995 to 2004 The Agreement on Textiles and Clothing (ATC) established a progressive removal of import quotas 
set with the MFA. 

2005 onwards Among members of the World Trade Organization (WTO), any trade of textile products were free 
of barriers ¸ all import quotas were removed. 

2005 to 2007 The Memorandum of Understanding between the EU and China allowed the monitoring of specific 
types of textile products imported from China. It aimed to prevent market distortions in the 
European textile sector. 

2008 The Great Recession impacted the European textile sector. 
2020 The COVID-19 pandemic led to global recession. 
2022 The price of energy strongly increased in EU. 

Source: own elaboration based on World Trade Organization website 1161 

Global figures 1162 

Globally, the apparel sector includes two thirds of the textile industry (EURATEX, 2020; EURATEX, 2022a). It is 1163 
part of one of the largest industries in the world, if teamed up with the footwear sector in the fashion industry 1164 
(McKinsey & Company and BOF, 2016). Table 12 reports the effects of the COVID-19 pandemic on the size of 1165 

the fashion market from 2019 to 2021. The fashion market shrank about 4% and 21% at global and European 1166 
scale, respectively. Table 13 lists the largest global exporters and importers of apparel in 2019 in terms of 1167 

value as reported by the World Trade Organization. A more detailed description of producing countries at specific 1168 
phases of the apparel value chain is provided by a study published by the United Nations Environmental 1169 
Programme (Figure 3 and Figure 4) (102).  1170 

ð The apparel export market is dominated by China and the EU, followed by Bangladesh, Vietnam, 1171 
India and Türkiye. 1172 

 

 

100  Globalization Changes the Face of Textile, Clothing and Footwear Industries. Available at this link. Last accessed on 29 September 
2023. 

101  Follow the Thread - The Need for Supply Chain Transparency in the Garment and Footwear Industry. Available at this link. Last accessed 
on 29 September 2023. 

102  It is not clear to the authors which parameter, e.g. value, mass or any other, was used to develop the percentages reported in Figure 

4, which is Figure 5 on page 16 of UNEP, (2020). 

http://www.ilo.org/global/about-the-ilo/newsroom/news/WCMS_008075/lang--en/index.htm
https://www.hrw.org/report/2017/04/20/follow-thread/need-supply-chain-transparency-garment-and-footwear-industry#_ftn6
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ð The apparel import market is dominated by the EU and the USA, followed by Japan, the UK, Hong 1173 
Kong, Canada and the Republic of Korea. 1174 

ð The role of China is prominent in all production phases of the value chain. 1175 

ð The role of the EU is prominent both in terms of exports and imports. 1176 

Table 12. Market data of the apparel and apparel & footwear industries at global and European scale 1177 

Industry Market Economic parameter Year Reported value 
Value  

(bn EUR) (a) 
Source 

Apparel and footwear Global Retail Sale Price 
2019 USD 1 773 bn  1 644.3 

(b) 
2021 USD 1 717 bn  1 592.3 

Apparel European Turnover 
2019 EUR 72.8 bn  72.8 bn  (c) 
2021 EUR 65.3 bn  65.3 bn  (d) 

N.B. The retail sale price is the price declared by the producer or importer of the goods after deducting any tax included in that price. 1178 
The turnover refers to the totals invoiced by the unit, and it corresponds to market sales of goods. 1179 
(a) 1 USD = 0.92739 EUR Feb 08, 2024 10:12 UTC. 1180 

Source: (b) Fashion United, based on Euromonitor (103), (c) EURATEX (2020), (d) EURATEX (2022) 1181 

Table 13. Top global exporters and importers of apparel in 2019 1182 

Rank 

Exports Imports 

Country  
Value 

(bn EUR) 

Share in world 

exports (%) 
Country  

Value 

(bn EUR) 

Share in world 

imports (%)  

1 China (a) 141.0 30.8 EU 88.1 18.1 
2 EU 39.9 8.8 USA 88.1 18.2 
3 Bangladesh (b) 31.5 6.8 Japan 27.8 5.7 
4 Vietnam (b) 28.7 6.2 United Kingdom 24.1 5.0 
5 India 15.8 3.5 Hong Kong, China 10.2 2.1 
6 Türkiye 14.8 3.2 Canada (c) 10.2 2.1 

7 
Hong Kong, 
China 

11.1 NA Republic of Korea 10.2 2.1 

8 United Kingdom 8.3 1.8 China (a) 8.3 1.7 

9 Indonesia 8.3 1.7 
Russian 
Federation (c) 

7.4 1.5 

10 Cambodia (b) 8.3 1.7 Switzerland 7.4 1.5 
(a) Includes significant shipments through processing zones. (b) Estimates of WTO. (c) Imports are valued free on board.  1183 
1 USD = 0.92739 EUR Feb 08, 2024 10:12 UTC. 1184 
Source: (WTO, 2020) 1185 

 

 

103  Information collected from the website Fashion United, Global Fashion Industry Statistics, available here, Euromonitor International, 
a market research provider, last accessed on 24 October 2023. 

https://fashionunited.com/global-fashion-industry-statistics
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Figure 3. Geographical breakdown of global apparel production and consumption ¸ representation A 1186 

 1187 

N.B. The European Union is different to Europe. 1188 

Source: (UNEP, 2020) 1189 

Figure 4. Geographical breakdown of global apparel production and consumption ¸ representation B 1190 

 1191 

N.B. The EU figures include the United Kingdom. The EU is different to Europe. 1192 

Source: (UNEP, 2020) 1193 

A global mapping of the textile waste management is currently not available. However, the United Nations and 1194 
the European Environment Agency investigated the fate of used textile products (Lingås et al., 2023; UNECE 1195 
and ECLAC, 2024). Figure 5 and Figure 6 show the most exporting and importing countries in the world of 1196 

second-hand apparel in terms of mass. The European Union is the largest exporter, while Pakistan is the largest 1197 
importer. Figure 6 shows that the European Union is the second largest importer, most probably because there 1198 
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are five countries (104) in EU that export to countries outside EU what is collected locally and what it is imported 1199 
by other EU countries (Lingås et al., 2023). 1200 

Figure 5. Top ten exporting countries of second-hand apparel by mass (million tonnes) 1201 

 1202 

Source: (UNECE and ECLAC, 2024) based on UN Comtrade - HS Code 6309: Worn Clothing and Other Worn Textile Articles 1203 

 

 

104  Overall Belgium, Germany, Italy, the Netherlands, and Poland, are the hubs responsible for most of the exports (Lingås et al., 2023) 
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Figure 6. Top ten importing countries of second-hand apparel by mass (million tonnes) 1204 

 1205 

Source: (UNECE and ECLAC, 2024) based on UN Comtrade - HS Code 6309: Worn Clothing and Other Worn Textile Articles 1206 

Over the last 20 years, the EU exported an increasing amount of used textile waste:  1207 

The export of used textiles from the EU has steadily risen over the last 20 years, from a little more than 384 000 1208 
tonnes in 2000, to almost 1.7 million tonnes in 2019 (Figure 7). The value of these exports has, however 1209 

steadily decreased, from EUR 0.76 in 2000, to EUR 0.57 per kilogram in 2019. 1210 
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Figure 7. EU-27 exports of used textiles 1211 

 1212 

UAE is an acronym for United Arab Emirates 1213 

Source: (Lingås et al., 2023) based on UN Comtrade 1214 

 1215 

EU global partners 1216 

Only a few key partners dominate the EU's trade interactions. In 2021, the top 10 EU suppliers of textiles and 1217 
apparel made up 84% of all EU imports from non-EU countries. In the same year, the top 10 export partners of 1218 
the EU purchased 68% of all exports to third countries. (EURATEX, 2022a) (105): Figure 8 and Figure 9 show 1219 

the main EU suppliers and customers of textiles and apparel in 2021. 1220 

The pivotal role of the @P bj`n ]`tji_ ̀ ^jijhd^n _p` oj @pmjk`½n ̂ jinjgd_\o`_ cdnojmt \i_ m`kpo\odji di a\ncdji 1221 
and design.  1222 

 

 

105  EURATEX (2022) reports data as textile and clothing, which includes the following types of textile products: clothing and accessories, 
industrial and technical textiles, fabrics, home textiles, knitwear, man-made fibres, yarns, underwear, and workwear. 
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Figure 8. Oc` @P½n hain suppliers of textiles and apparel in 2021 1223 

 1224 

Source: EURATEX (2022a) 1225 

Figure 9. Oc` @P½n hain customers of textiles and apparel in 2021 1226 

 1227 

Source: EURATEX (2022a) 1228 

Innovation 1229 

The European textile industry is an innovation leader worldwide. In 2019, more than 200 000 industrial designs 1230 
were released by the EU-27, compared to about 50 000 and 20 000 from USA and China, respectively. 1231 
Additionally, from 2015 to 2019, about 6 600 patents were filed by the EU-27, compared to about 6 000, 1232 
5 800, and 3 900, by the Republic of Korea, the USA and China, respectively (EURATEX, 2022a). 1233 

5.2 The EU market 1234 

The PRODCOM dataset (32) collects information about the textile apparel market. This section reports an analysis 1235 
focusing on the evolution of market indicators of the EU-27 from 1995 to 2022. Details about data used are 1236 
available in Section 13.1. In particular, Table 115 describes the codes used for the analysis and their allocation 1237 

to the specific product categories. Additionally, Table 116 describes how codes merged or were introduced over 1238 

the years and specifies potential missing data. 1239 
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The available data allow an analysis of big trends over time, rather than interpretation of small changes, or 1240 
differences, in a specific year.  1241 

The textile apparel market in the EU-27 was affected by all the historical events reported in Section 5.1. Figure 1242 

10 shows its evolution via four market indicators: production, import, export, and apparent consumption (33). 1243 

These indicators were analysed from the perspective of the mass, the value and the value-to-mass ratio of the 1244 
textile apparel. The analysis led to the following observations. 1245 

Apparent consumption 1246 

ð Apparent consumption followed the evolution of imports in all analysed perspectives: mass, value 1247 
and value-to-mass ratio. This means that the market is largely affected by imported products. 1248 

ð From 2004 to 2005, the apparent consumption increased by 90% if expressed as mass, and 50% 1249 
if expressed as value. This corresponds to the year when import quotas were removed (Table 11). 1250 

Production 1251 

ð From 2003 to 2009, production decreased by about 53% if expressed as mass and about 35% as 1252 
value, most probably due to the expected import quota removal in 2005 and the subsequent 1253 
increase in imports. Sector experts revealed that in those years many EU-27 producers relocated 1254 
their production to third countries.  1255 

ð From 2009 to 2019, production evolved relatively constantly, fluctuating between 0.7-0.9 billion 1256 
kg, and EUR 23.9-27.9 billion. 1257 

Export 1258 

ð With the exception of a disruption around 2003-2004, export followed a relatively constant trend 1259 
in terms of mass, and a slightly increasing trend in terms of value.  1260 

ð Between 2009 and 2019, while production evolved relatively constantly in terms of mass and 1261 
value, exports increased by 63% and 110%, in terms of mass and value, respectively. These very 1262 
different increase rates led export to overtake production in terms of value from 2015 to 2022. 1263 
These figures are possible because, as reported in Section 13.2.2, PRODCOM accounts for every 1264 
time a product passes through EU customs. This means that a product could be imported and 1265 
subsequently exported without undergoing any mass modification, but with an increased value. 1266 
Most probably, after 2015, export has higher values than production because many EU companies 1267 
import products that afterwards are exported with a higher value. 1268 

Import 1269 

ð The removal of the import quota established the largest change in the EU market of textile apparel. 1270 
Table 14 reports the change that occurred in the apparent consumption when comparing two time 1271 

intervals: 1995-2004 and 2005-2019, before and after the EU removed the import quota. The 1272 
apparent consumption of textile apparel in general increased by 86% in mass and 27% in value. 1273 
This increase was mainly driven by product categories like t-shirts (236% in mass and 133% in 1274 
value), pants and shorts (194% in mass and 58% in value), jackets and coats (129% in mass and 1275 
14% in value), and shirts and blouses (110% in mass and 38% in value) (Table 14). For the 1276 

majority of the product categories, the increase in mass is very much larger than the increase in 1277 
value. This could flag the purchase every year of more products at lower prices. More details are 1278 
reported in Table 117 in Section 13.2.5. 1279 

Additional observations 1280 

ð From 1996 to 2022, the value-to-mass ratio of export, production and import always had the 1281 
highest, middle and lowest value each year, respectively. Before 2000, the gap among these 1282 
market indicators was limited, but after 2002 the gap progressively increased.  1283 

ð In 2020, the COVID-19 pandemic strongly impacted the market: production, import and export 1284 
decreased by 27%, 20% and 16%, respectively. 1285 

The same market indicators were normalised by number of EU-27 citizens over the years to investigate the 1286 
possible impact of the change in the EU population. Nevertheless, the analysis provided the same trends over 1287 
the years (Figure 64).  1288 
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All textile apparel categories were further investigated. The results of this analysis are reported in Section 1289 
13.2.5.  1290 

Figure 10. Market indicators for textile apparel in the EU-27 1291 

 1292 

(A) Total mass; (B) Total value; (C) Value-to-mass ratio 1293 

Source: own production based on PRODCOM database (Sold production, exports and imports ȿ DS-056120)  1294 

  1295 
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Table 14. Change of apparent consumption between the time intervals 1995-2004 and 2005-2019 1296 

Product category or subgroup 
Change in mass  

(%) 

Change in value  

(%) 

1.T-shirts  236 133 
2. Shirts and blouses  110 38 
3. Sweaters and mid-layers 86 12 
4. Jackets and coats 129 14 
5. Pants and shorts 194 58 
6. Dresses, Skirts and jumpsuits 33 20 
7. Leggings, Stockings, Tights and socks -33 -13 
8. Underwear 15 -13 
9. Swimwear  100 13 
10. Accessories 11 20 
Textile apparel 86 27 

N.B. The change is calculated by comparing the average mass and the average value in the two time intervals. 1297 
More details are reported in Table 117 in Section 13.2.5.  1298 

Source: own production based on PRODCOM database (Sold production, exports and imports ȿ DS-056120) 1299 

5.3 Role of the EU Member States 1300 

The PRODCOM database was investigated to understand which Member States play a more relevant role in the 1301 
textile apparel market. Figure 11 and Figure 12 show the largest producers and exporters, respectively. The 1302 

analysis focuses on 2019, because this is the last year without market disruptions. Italy accounted for half of 1303 
the EU-27 production, followed by Spain, Portugal and Romania, which covered 11%, 9%, and 7% of the total, 1304 
respectively. The most relevant exporters in 2019 were Italy, Germany, Spain and the Netherlands, with 19%, 1305 
18%, 12%, and 10% of the total, respectively.  1306 

Figure 11. Member States producing textile apparel in 2019 1307 

 1308 

Composition based on value 1309 

Source: own production based on PRODCOM database (Sold production, exports and imports ȿ DS-056120) 1310 
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Figure 12. Member States exporting textile apparel in 2019 1311 

 1312 

Composition based on value 1313 

Source: own production based on PRODCOM database (Sold production, exports and imports ȿ DS-056120) 1314 

The relevance of these countries is confirmed over the years. A study published in 2021 by the EC recognises 1315 
Italy, Germany, France and Spain as the most prominent Member States in the textile ecosystem (DG GROW, 1316 
2021a). These countries have the largest number of companies and generate the highest value in terms of 1317 
production and turnover. Additionally, most of the EU companies operating in the textile ecosystem have their 1318 
headquarters in Italy, Germany, France and Spain. Central and eastern European Member States focus on more 1319 
labour-intensive activities and generate a smaller share of turnover. Nonetheless, the main EU companies often 1320 
locate certain production facilities in central and eastern Europe. 1321 

The European Apparel and Textile Confederation (EURATEX) confirmed in their last report on key facts and 1322 
figures that Italy is recognised as the largest contributor to the textile and clothing industry in the EU. Other 1323 
important countries are Germany, France, Spain, the Netherlands and Portugal. These are also the countries 1324 
that invest the most in innovation (EURATEX, 2022a).  1325 

5.4 Main elements affecting the production of textile apparel 1326 

Section 3.3 describes the life-cycle stages of textile apparel, reporting all the main elements that are crucial for 1327 
production. This section analyses the market characteristics of these elements, which are fibres, chemicals, 1328 
energy and water. 1329 

5.4.1 Fibres 1330 

In recent years, the estimates of textile fibre global production followed an increasing trend going from 1331 
111 million tonnes in 2019 to 124 million tonnes in 2023 (Textile Exchange, 2020; Textile Exchange, 2024a). 1332 
In 2023, about 57% of these fibres are polyester, about 20% cotton, about 6% man-made cellulosic fibres and 1333 
5% polyamide. In 2023, the production of viscose was equal to 6.3 million tonnes. Table 15 reports the 1334 

estimates of textile fibre production for 4 recent years, showing that about 70% are chemical fibres, while 1335 
about 30% have a natural origin.  1336 
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 1338 

Table 15. Estimates of global production of textile fibres and group of fibres  1339 

Rank 

2019 (a) 2021 (b) 2022 (c) 2023 (d) 

Fibre 

Mass 

(m 

tonnes) 

Share  

of the 

total  

(%) 

Fibre 

Mass 

(m 

tonnes) 

Share  

of the 

total  

(%) 

Fibre 

Mass 

(m 

tonnes) 

Share  

of the 

total  

(%) 

Fibre 

Mass 

(m 

tonnes) 

Share  

of the 

total  

(%) 

1 Polyester 57.70 52 Polyester 60.50 51 Polyester 63.30 56 Polyester 71.10 57 
2 Cotton 25.70 23 Cotton 24.40 20 Cotton 25.50 23 Cotton 24.70 20 
3 MMCFs 7.10 6 MMCFs 7.20 6 MMCFs 7.30 6 MMCFs 7.90 6 

4 
Other plant 
based 

6.50 6 
Other plant 
based 

6.70 6 Polyamide 6.20 5 
Polyamide 6.70 5 

5 Polyamide 5.60 5 Polyamide 5.90 5 
Other plant 
based 

6.03 5 
Viscose 6.30 5 

6 Wool-sheep 1.00 <1 Viscose 5.80 5 Viscose 5.80 5 
Other plant 
based 

6.10 5 

7 Down 0.27 <1 Polypropylene 3.00  Polypropylene 3.10 3 Polypropylene 3.10 3 

8 
Other animal-
based 

0.05 <1 Acrylics 1.7  Acrylics 1.60 1 
Acrylics 1.60 1 

9 Silk 0.16 <1 Elastane 1.20 1 Elastane 1.20 1 Elastane 1.40 1 
10 Acetate NA NA Wool-sheep 1.00 <1 Wool-sheep 1.10 1 Wool-sheep 1.10 <1 
11 Acrylics NA NA Acetate 0.90 <1 Acetate 0.90 <1 Acetate 1.00 <1 
12 Cupro NA NA Down 0.57 <1 Down 0.61 <1 Flax 0.40 <1 
13 Elastane NA NA Lyocell 0.30 <1 Flax 0.38 <1 Lyocell 0.40 <1 
14 Flax NA NA Modal 0.20 <1 Hemp 0.30 <1 Hemp 0.20 <1 
15 Hemp NA NA Silk 0.17 <1 Lyocell 0.30 <1 Modal 0.20 <1 

16 Lyocell NA NA 
Other animal 
based 

0.05 <1 Modal 0.20 <1 
Silk 0.09 <1 

17 Modal NA NA Cupro 0.02 <1 Silk 0.09 <1 
Other animal 
based 

0.05 <1 

18 Polypropylene NA NA Flax NA NA 
Other animal 
based 

0.05 <1 
Cupro 0.01 <1 

19 Viscose NA NA Hemp NA NA Cupro 0.01 <1 Down NA NA 
N.B. Estimates of total production were between: 104 m and 111 m tonnes in 2019; 113 m and 115 m tonnes in 2021; 116 m and 124 m tonnes in 2022. 1340 
MMCF: man-made cellulosic fibres; NA: Not available. 1341 

Source: adapted from (a) Textile Exchange (2020), (b) Textile Exchange (2022), (c) Textile Exchange (2023)1342 
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Figure 13. Global fibre production: historical data and future projections (millions of tonnes) 1343 

 1344 

Source: (Textile Exchange, 2024a) 1345 

Figure 13 shows the evolution of the production of specific fibres from 1975 to 2020, and it foresees quantities 1346 

for 2025 and 2030. In the first 25 years (from 1975 to 2000), the total production increased by 71% (from 1347 
34 million to 58 million tonnes), whereas in the second 20 years (from 2000 to 2020), the total production 1348 
increased by 88% (from 58 million to 109 million tonnes). Future projections foresee a further increase up to 1349 
160 million tonnes in 2030. The evolution of fibre production is mainly driven by the increase in production of 1350 
polyester. The data shown in Figure 13 refer to fibres used for any textile products: textile apparel included in 1351 

the scope of the PS and textile products not addressed by the PS. 1352 

Most of the fibres produced globally are of unknown origin, due to the difficulties of tracing information (see 1353 
Section 5.6). Nevertheless, the available information shows the global dimension of fibre production, with China 1354 
and India producing most of the fibres, and many more countries from all continents producing specific fibres 1355 
(from Table 16 to Table 20). 1356 

Table 16. Location of production for specific textile fibres 1357 

Polyester (PES) Cotton MMCF Polyamide (PA) Wool 
Other animal 

fibres 

Unknown 57.7% 
EU 17.6% 
China 10.7% 
Others 8.2% 
Türkiye 5.8% 

Unknown 33.8% 
China 22.7% 
India 20.7% 
USA 15.1% 
Others 6.2% 
EU 1.4% 

Unknown 58% 
China 18% 
Others 16% 
India 5% 
Indonesia 3% 

Unknown 81% 
China 15% 
Taiwan 3% 
USA 1% 

Unknown 44.2% 
Australia 22% 
Others 17.3% 
New Zealand 9.4% 
South Africa 2.9% 
EU 4.1% 

China 88% 
Unknown 9% 
Hungary 2% 
Poland 1% 

N.B. MMCF: man-made cellulosic fibres. 1358 

Source: adapted from (IWTO, 2022; Textile Exchange, 2022a; Textile Exchange, 2023), Europe polyester fibre market, available at this link. 1359 
Last visited on 26 May 2025. 1360 

Table 17. Production of cotton lint in the season 2021-22 1361 

Rank Country 
Mass  

(1 000 tonnes) 

Share of the total  

(%) 

1 India 5 900 22.6 

2 China 5 730 21.9 

3 USA 3 963 15.2 

4 Brazil 2 678 10.2 

5 Pakistan 981 3.8 
6 Uzbekistan 940 3.6 
7 Türkiye 833 3.2 

World production was estimated equal to 26 134 000 tonnes 1362 

Source: International Cotton Advisory Committee website, available at this link. Last visited on 13 December 2024 1363 

https://www.kbvresearch.com/europe-polyester-fiber-market/
https://icac.org/DataPortal/DataPortal?Year=2021/22%20proj
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Table 18. Import of cotton lint in the season 2021-22 1364 

Rank Country 
Mass  

(1 000 tonnes) 

Share of the total  

(%) 

1 China 2 520 24.8 

2 Bangladesh 1 688 16.6 

3 Vietnam 1 576 15.5 

4 Pakistan 1 200 11.8 

5 Türkiye 1 170 11.5 

6 Indonesia 539 5.3 
7 Mexico 178 1.8 

World import was estimated equal to 10 153 000 tonnes. 1365 

Source: International Cotton Advisory Committee website, available at this link. Last visited on 13 December 2024 1366 

Table 19. Export of cotton lint in the season 2021-22 1367 

Rank Country 
Mass  

(1 000 tonnes) 

Share of the total  

(%) 

1 USA 3 375 33.2 

2 Brazil 2 064 20.3 

3 India 816 8.0 
4 Australia 749 7.4 
5 Benin 321 3.2 
6 Greece 299 2.9 
7 Mali 283 2.8 

World export was estimated equal to 10 153 000 tonnes. 1368 

Source: International Cotton Advisory Committee website, available at this link. Last visited on 13 December 2024 1369 

Table 20. Consumption of cotton lint in the season 2021-22 1370 

Rank Country 
Mass  

(1 000 tonnes) 

Share of the total  

(%) 

1 China 8 200 31.4 

2 India 5 698 21.8 

3 Pakistan 2 152 8.2 

4 Bangladesh 1 660 6.4 

5 Türkiye 1 617 6.2 

6 Vietnam 1 541 5.9 

7 Uzbekistan 836 3.2 
World production was estimated equal to 25 629 000 tonnes 1371 

Source: International Cotton Advisory Committee website, available at this link. Last visited on 13 December 2024 1372 

As mentioned in Section 3.1.1, the ESPR establishes two product aspects that address recycled material: recycled 1373 
content and possibility of recycling. Within this framework, information about current recycled material and 1374 
recycling plants is crucial for the potential future development of requirements within these two product 1375 
aspects. 1376 

The current global availability of recycled fibres is very limited (Table 21). The highest share of recycled 1377 

material is available for polyester (15%) and wool (6%) fibres. However, almost all recycled polyester fibres 1378 
come from recycling of plastic bottles, which are made of a specific type of polyester that is called polyethylene 1379 
terephthalate (PET) (Textile Exchange, 2022a). From 2020 to 2023 the estimates of recycled fibres were 1380 
relatively constant (Table 21).  1381 

Table 21. Estimated percentages (%) of recycled fibres in recent years 1382 

Fibre 2019 2020 2021 2022 

Polyester (PES) 14 15 15 14 

Wool NA 6 6 7 

Polyamide (PA) NA 2 2 2 

Cotton NA 0.96 1 1 

MMCF NA 0.4 0.5 0.5 

N.B. Approximately 99% of the polyester recycled fibres come from plastic bottles made of polyethylene terephthalate (PET). 1383 

https://icac.org/DataPortal/DataPortal?Units=Imports&Year=2021/22%20proj
https://icac.org/DataPortal/DataPortal?Units=Exports&Year=2021/22%20proj
https://icac.org/DataPortal/DataPortal?Units=Consumption&Year=2021/22%20proj
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Source: Own elaboration based on Textile Exchange (2020), DG GROW (2021b), Textile Exchange (2021), Textile Exchange (2022), Textile 1384 
Exchange (2023) 1385 

The current availability of textile recycling plants was investigated in terms of location, technologies, possible 1386 
input fibres and scale of the plants (pilot or full scale). Figure 14 shows the location of these 130 recycling 1387 

plants, highlighting consuming and producing countries (see Sections 5.1 and 5.3). Europe and North America, 1388 
which are the largest consumers, host about 50% and 11% of the global textile recycling plants, respectively. 1389 
Europe hosts mainly mechanical recycling plants, whereas North America mostly has chemical recycling plants. 1390 
Italy and Spain are the largest EU producers and the countries with the largest number of textile recycling 1391 
plants. Asia, which is the continent producing the most global apparel, has 33% of the textile recycling plants. 1392 
In particular, China and India, the world½n largest producers, host only 7% and 9% of the global textile recycling 1393 
plants. Figure 14 shows that there are currently more textile recycling plants in countries that consume the 1394 

most apparel.  1395 

Figure 14. Current number of textile recycling plants classified by location 1396 

 1397 

Source: own elaboration based on Airtable - Sorting for Circularity - Recyclers Database (106), (Jørgensen et al., 2022;) 1398 

Figure 15 shows that some recycling plants are already capable of processing textile products made of many 1399 

textile fibres. Figure 15 shows that most of the investigated recycling plants are capable of processing 1400 

polyester and cotton fibres, as well as wool fibres. Additionally, Figure 16 shows that most of the recycling 1401 

plants are full-scale facilities. This is in line with the availability of recycled fibres reported in Table 21.  1402 

More detailed data about current textile recycling plants is available in Section 13.6.1.  1403 

 

 

106  Airtable - Sorting for Circularity - Recyclers Database. Available at this link. Last accessed on 31 January 2024. 
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Figure 15. Current number of textile recycling plants classified by input fibre  1404 

 1405 

Source: own elaboration based on Airtable - Sorting for Circularity - Recyclers Database (107), (Jørgensen et al., 2022; Textile Exchange, 1406 
2022a) 1407 

Figure 16. Scale of current textile recycling plants  1408 

 1409 

Source: own elaboration based on Airtable - Sorting for Circularity - Recyclers Database (108), (Jørgensen et al., 2022; Textile Exchange, 1410 
2022a) 1411 

A study of the Joint Research Centre of the European Commission estimated that in the EU approximately 30% 1412 
of the used and sorted textiles (0.55-0.60 Mt yr-1) are sent for recycling. The resulting recycled fibres are mainly 1413 
used for cleaning wipes, non-woven material and insulation material, due to the fact that the most abundant 1414 
resulting recycled material is represented by non-spinnable fibres. In the EU, recycled material comes from 1415 
post-industrial waste, which represents only 11% of all textile waste (Huygens et al., 2023).  1416 

Table 22 reports the current fibre composition of EU textile waste, which is mainly made up of cotton and 1417 

polyester. Figure 17 shows the composition of single textile products, which are mainly made of blends of two 1418 

or more fibres. Figure 18 shows the composition of textile apparel sampled in the waste stream in three EU 1419 

countries, and it shows that 53% of the items were made of single-fibre products, 45% were made of two-1420 
fibre products, whereas 2% were made of more than two fibres (Bakowska et al., 2025).  1421 

The current EU recycling capacity is estimated to be equal to 0.7-0.85 Mt yr-1; whereas the future projection 1422 
for 2030-2035 is for it to reach 1.2 - 2.7 Mt yr-1, based on the assumption that the textile industry is expected 1423 
to generate more waste despite the future regulations in place. Based on the future projections for 2030-2035, 1424 
a 30% increase in textile waste is expected, along with more sorting capacities, increased energy recovery and 1425 
a reduction in landfilling. The majority of the future textile recycling capacity it is estimated to be based on 1426 

 

 

107  Airtable - Sorting for Circularity - Recyclers Database. Available at this link. Last accessed on 31 January 2024. 
108  Airtable - Sorting for Circularity - Recyclers Database. Available at this link. Last accessed on 31 January 2024. 

0 10 20 30 40 50 60 70 80 90

Polyester (PES)
Cotton

Blends of cotton and PES
Man-Made Cellulosic (MMC)

Polyamide (PA)
Wool

Blends of wool and synthetic fibres
Acrylic (PAC)

Other plant-based
Other synthetic

Other blends
Silk

Number of textile recycling plants

In
pu

t 
fi

br
es

Mechanical Chemical

0 20 40 60 80 100

Mechanical

Chemical

Number of recycling plants

Re
cy

cl
in

g
te

ch
no

lo
gy

Full scale Pilot scale Unknown scale

https://airtable.com/appSHNfy7U4jB4kAt/shr4HXLP5MoJLQ8Bf/tbl3ILaQuQqA1Xxha/viwJYLY0DF5iL2KSu
https://airtable.com/appSHNfy7U4jB4kAt/shr4HXLP5MoJLQ8Bf/tbl3ILaQuQqA1Xxha/viwJYLY0DF5iL2KSu


 

62 

mechanical recycling, while lower volumes are claimed by operators using chemical recycling (Huygens et al., 1427 
2023).  1428 

Table 22. Material composition of EU post-consumer textile waste  1429 

Material Percentage in the waste fraction (%) 

Cotton 34 
Polyester 29 
Polyamide 7 
Wool, polypropylene, acrylic 30 
Non-textile  11 

Source: Huygens et al. (2023) 1430 

Figure 17. Composition of textile products 1431 

 1432 

Analysis of textile products incoming to sorting facilities. The sample was composed of about 73% of apparel, 9% of home/interior 1433 
textiles, 9% of footwear, and 9% of unclassified items. The colour code marks with yellow mono-fibre products, pink the blends of 1434 

two fibres, and blue the blends with more than two fibres. 1435 

Source: (Refashion, 2023a) 1436 
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Figure 18. Composition of textile apparel 1437 

 1438 

The sample included 40 212 pieces of textile apparel sampled from the waste stream in Italy, Czechia, and Romania. 1439 

Source: (Bakowska et al., 2025) 1440 

5.4.2 Chemicals 1441 

The chemical demand of the textile industry is estimated to use about 25% of the global chemical production, 1442 
which in 2021 was equal to 9.3 million tonnes (Prasannamedha and Senthilkumar, 2021; Raj et al., 2022).  1443 
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The Ellen MacArthur Foundation estimated that the textile industry uses approximately 43 million tonnes of 1444 
chemicals per year. In particular, the production of 1 kg of cotton requires 0.35¸1.5 kg of chemicals, and the 1445 
production of 1 kg of synthetic fibre requires 0.11-0.82 kg of chemicals, besides the polymers making the fibre 1446 
itself (Ellen MacArthur Foundation, 2017). In general, the manufacturing of 1 kg of apparel usually requires 1¸1447 
4 kg of chemicals. This range is relatively large because it depends on the type of apparel, the efficiency of the 1448 
supply chain, and the processes used for production (Muthu, 2020).  1449 

Figure 19 shows the chemicals most commonly used by the textile industry. Dyes and pigments, surfactants, 1450 
caustic soda, and bleaching agents represent 35%, 15%, 10% and 10% of the total consumption, respectively. 1451 
These four types of chemicals represent about 70% of the total chemicals used (Rahman et al., 2023). 1452 

Figure 19. Share of the most commonly used chemicals in the textile industry 1453 

 1454 

N.B. Sodium hydroxide is the caustic soda. Resins are formaldehyde-based. 1455 

Source: Own elaboration based on (Rahman et al., 2023) 1456 

According to the UN COMTRADE database (109) and the Observatory of Economic Complexity (OEC) 1457 
database (110), the largest global exporters of dyes, identified with HS 32 (111) of the Harmonized System, are 1458 
Germany, China and the USA, representing about 15%, 10% and 9% of the global exports (Table 23). 1459 

Table 23. Largest exporters of dyes in 2019 1460 

Reporter country  Trade value  

(m USD) 

Share of the global market  

(%) 

Germany 13 036.6 15.6 

China 7 719.9 10.2 

USA 7 548.3 9.22 

Japan 4 624.0 5.92 

Netherlands 4 474.6 4.91 

India 3 504.3 4.52 

United Kingdom 3 450.8 4.14 

Italy 3 430.6 4.08 

Spain 2 995.8 3.71 

Belgium 2 631.8 3.38 

Republic of Korea 2 352.4 2.88 

Other Asia 1 409.9 1.72 
Dyes are identified with the harmonised Standard code HS 32. 1461 

 

 

109  UN COMTRADE database. Available at this link. Last accessed on 12 January 2024. 
110  Observatory of Economic Complexity (OEC) database. Available at this link. Last accessed on 12 January 2024. 
111  HS 32: ´tanning or dyeing extracts; tannins and their derivatives; dyes, pigments and other colouring matter; paints, varnishes; putty, 

other mastics; inks´ 
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https://comtradeplus.un.org/TradeFlow?Frequency=A&Flows=all&CommodityCodes=32&Partners=0&Reporters=all&period=2019&AggregateBy=none&BreakdownMode=plus
https://oec.world/en/profile/hs/paints-dyes-varnishes?yearSelector1=2019&disaggregationYearSelector=2019
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Source: elaboration based on UN COMTRADE database (109) and OEC database (110) 1462 

5.4.3 Energy 1463 

In 2004, the energy consumption in the global textile industry was estimated to be equal to 2% of the global 1464 
energy consumption. Additionally, the production of 1 kg of generic textile product was estimated to require 1465 
about 126 MJ (about 35 kWh) of energy (Muthu, 2015).  1466 

Table 8 in Section 3.3.1 reports that almost all the stages of the textile value chain require the use of energy. 1467 

Nevertheless, the manufacturing stages cover about 70-80% of the total life-cycle energy consumption (Sandin, 1468 
Roos, Spak, et al., 2019; Quantis, 2021).  1469 

The energy consumption largely varies according to the country where the textile production process occurs, 1470 
and its impacts depend on the energy source used (Hasanbeigi and Price, 2012; Muthu, 2020). Figure 20 reports 1471 
the energy mix of the textile and leather industries of the main producers inside and outside the EU. Meanwhile, 1472 
Figure 21 shows the electricity generation by source of the same countries. Both figures show that the energy 1473 

used in the EU has a very different composition to the energy used outside the EU. The energy used in China 1474 
and India is mainly generated with coal and oil, which are known to be more polluting than natural gas and 1475 
other sources of energy.  1476 

Specific stages of textile production consume different amounts of energy (Muthu, 2015; Muthu, 2020; Roth et 1477 
al., 2023). These aspects will be detailed in the following milestone, when the PS addresses tasks 4 (Section 9) 1478 
and task 5 of the MEErP.  1479 

Figure 20. Energy mix of the textile and leather industries in 2021 1480 

 1481 

Source: own elaboration based on IEA World Energy Statistics and Balances (112) 1482 

 

 

112  IEA World Energy Statistics and Balances (database). Available at this link. Last accessed on 10 February 2024. 
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Figure 21. Electricity generation by source  1483 

 1484 

N.B. The group ¼Joc`mn½ di^gp_`n ip^g`\m power, hydropower and renewable sources. 1485 

Source: own elaboration based on IEA (2019) 1486 

In the manufacture of apparel, the cost of energy also plays an important role. As already mentioned in Section 1487 
5.1, the increase of the cost of energy in the @P di -+-- i`b\odq`gt \aa`^o`_ oc` Pidji½n o`sodg` kmj_p^odji) 1488 
Table 24 reports the price of electricity for the countries where most of the production and consumption occurs. 1489 
The data gathered report that the electricity price at industrial scale is more expensive in the EU than in China 1490 
and India. 1491 

Table 24. Electricity prices for selected countries for the base year 2019 1492 

Country Residential - Electricity price  

(USD/MWh) 

Industrial - Electricity price  

(USD/MWh) 

2012 2022 2010 2022 

China  NA 82.32 NA 88* 
India 69.66 NA 105.51 NA 
Türkiye 184.14 89.52 150.92 204.51 
EU-27* 227.1 NA 160.38 NA 
USA 115.77 150.89 67.89 83.69 
Japan 243.76 NA 162.11 NA 
Republic of Korea 101.73 106.81 75.65 104.81 

N.B. NA: Not available. 1493 

Source: UN COMTRADE database (113) and * Global petrol prices (114) 1494 

5.4.4 Water 1495 

Table 8 in Section 3.3.1 reports that many stages of the textile value chain require the use of water.  1496 

The water demand of the textile industry was estimated to be equal to about 79 billion m3 per year. Most of 1497 
this water is attributed to cotton production. In general, the manufacture of 1 tonne of textiles is associated 1498 
with the consumption of 200 tonnes of fresh water (Niinimäki et al., 2020).  1499 

Cotton is the most water-demanding among the textile fibres; whereas polyester and polypropylene need the 1500 
least water for their production (Table 25). Among the manufacturing processes, the finishing processes are 1501 

the most demanding, requiring between 40 l kg-1 and 80 l kg-1 of fabric (Roth et al., 2023). More details will be 1502 
provided in the following milestone, when the PS addresses tasks 4 (Section 9) and task 5 of the MEErP.  1503 

 

 

113  UN COMTRADE database available at this link. Last accessed on 15 December 2023. 
114  Global Petrol Prices, available at  this link. Last accessed on 15 December 2023. 
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Table 25 Water consumption of fibres 1504 

Fibre 
Water consumption 

(l/kg of fibre) 

Cotton 1 559 
Wool 530 
Man-made cellulosic fibres 92 
Hemp 89 
Polyester 51 ¸ 71 
Nylon (known as polyamide) 185 ¸ 633 
Polyethylene and polypropylene (PP) 47 ¸ 32 
Acrylic 210 
Viscose rayon 640 

Source: Muthu (2015), Muthu (2020), Niinimäki et al. (2020) 1505 

Due to the large water demand of the finishing processes, the cost of water at industrial scale is a factor 1506 
affecting its manufacture.  1507 

Table 26 reports the tap water price in several apparel-producing and -consuming countries. Assuming that the 1508 

price difference between industrial and tap water has the same ratio worldwide, Table 26 reports that the 1509 

manufacturing of apparel in China and India can be performed with a lower water price than in Europe.  1510 

Table 26. Tap water price for selected countries  1511 

Country (city) Tap water price (EUR/m3) 

China (Shanghai and Beijing) 0.36-0.68 
India (Bangalore) 0.24 
Turkey (Istanbul) 0.85 
Europe (cities from 24 countries) 2.80 
USA (30 cities) 2.23 
Japan (Tokyo) 1.58 
Republic of Korea (Seoul) 0.77 

N.B. Reference year 2019, with the latest updates in 2021. 1512 

Source: Tap water price index (115) and Eur Eau (2020) 1513 

5.5 Market structure and business models 1514 

Composition 1515 

EU companies in the textile value chain are mostly microenterprises, covering all manufacturing stages (Table 1516 

27). However, medium and large enterprises generate most of the total turnover (Table 28).  1517 

After the manufacturing stages, textile apparel goes through wholesalers and subsequently retailers (116), 1518 
enabling their placing on the market and their making available on the market for the first time. In the textile 1519 
and apparel sector, wholesalers are understood as companies that sell products to other companies in large 1520 
quantities and at low prices, whereas retailers are companies that sell in small quantities and generally with 1521 
higher prices than wholesalers. In the EU, retailers in the apparel sector are constituted by a bigger number of 1522 
enterprises, generate higher turnover, higher production value, and employ more people than wholesalers of 1523 
apparel and footwear together (Table 29). Among the top 120 players of the EU textile ecosystem, 50 are 1524 

retailers of fashion products and about 38 are wholesalers and agents for fashion products (DG GROW, 2021a). 1525 

 

 

115  Water Price Index. Available at this link. Last accessed on 11 February 2024. Water Price Index examines and interprets the prices of 
tap water and bottled water in 120 cities globally. It presents the actual average expenditure for usage and the percent difference of 
oc` kmd^` amjh oc` h`_d\i q\gp` ja oc` _\o\n`o di `\^c m`nk`^odq` gj^\odji) Oc` a\^ojm ¼O\k R\o`m Kmd^` #@PM*hͬ$½ m`fers to the monthly 
cost for 1 cubic metre of tap water, as indicated by the most recent applicable rate from the database of the International 
Benchmarking Network for Water and Sanitation Utilities (IBNET), which is available at this link (last accessed on 11 February 2024). 

116  According to the Cambridge dictionary: (1) a wholesaler is a buyer and seller of goods in large amounts to shops and businesses; (2) 
retailer is a person, shop, or business that sells goods to the public. 

https://www.holidu.com/magazine/water-price-index-intl
https://tariffs.ib-net.org/sites/IBNET/TariffTable?countryId=0
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Table 27. Share of the number of EU-27 enterprises per NACE group in 2021 1526 

Size of enterprises 

Economic activity 

Preparation 

and spinning 

of textile 

fibres [C131] 

(%) 

Weaving of 

textiles 

[C132]  

&  

finishing of 

textiles 

[C133] 

(%) 

Manufacture of 

other textiles 

[C139] 

(%) 

Manufacture of wearing 

apparel, except fur apparel 

[C141]  

&  

Manufacture of knitted and 

crocheted apparel [C143] 

(%) 

Microenterprises  
(from 0 to 9 employees) 

80 (p) 85 (p) 92 (p) 95 (p) 

Small enterprises  
(from 10 to 49 employees) 

13 (ep) 9 (p) 6 (p) 3 (p) 

Medium enterprises  
(from 50 to 249 employees) 

6 (p) 6 (p) 2 (p) 2 (p) 

Large enterprises  
(more than 250 employees) 

: (c)  2 (pu) 0.3 (p) 0.2 (pu) 

N.B. Data from relevant countries like Italy is missing in all the indicators. 1527 
p: provisional; ep: estimated, provisional; c: confidential; pu: provisional, unreliable or uncertain data with estimation error from ±1% to 1528 

±5%; º5» ijo \q\dg\]g`) 1529 
Source: own elaboration based on EUROSTAT SBS_SC_OVW (117) 1530 

Table 28. Share of the turnover of EU-27 enterprises per NACE group in 2021 1531 

Size of enterprises 

Economic activity 

Preparation 

and spinning 

of textile 

fibres 

[C131] 

(%) 

Weaving of 

textiles [C132]  

&  

finishing of 

textiles [C133] 

(%) 

Manufacture 

of other 

textiles 

[C139] 

(%) 

Manufacture of wearing 

apparel, except fur apparel 

[C141]  

&  

Manufacture of knitted and 

crocheted apparel [C143] 

(%) 

Microenterprises  
(from 0 to 9 employees) 

10 (p) 7 (p) 13 (p) 19 (p) 

Small enterprises  
(from 10 to 49 employees) 

15 (p) 8 (p) 10 (p) 15 (p) 

Medium enterprises  
(from 50 to 249 employees) 

48 (p) 41 (p) 44 (p) 28 (p) 

Large enterprises  
(more than 250 employees) 

27 (p) 45 (p) 33 (p) 38 (p) 

N.B. Data from relevant countries like Italy is missing in all the indicators. Italy is the EU country with the highest turnover and employment 1532 
share compared with other MS in 2021 (EURATEX, 2022a). In this context, the data presented are indicative but not precise data.  1533 

p: provisional. 1534 
Source: own elaboration based on EUROSTAT SBS_SC_OVW (117) 1535 

Table 29. Description of wholesalers and retailers in 2020, according to NACE classes 1536 

Economic parameter Economic activity 

Wholesale of 

clothing and 

footwear [G4642] 

Retail sale of clothing 

in specialised stores 

[G4771] 

Number of enterprises 52 212 262 403 

Turnover (m EUR) 120 758.3 139 012.2 

Production value (m EUR) 46 047.5 65 744.7 

Number of employees 294 255 1 155 453 

Source: own elaboration based on data from EUROSTAT SBS_NA_DT_R2 (118). 1537 

Besides numerous SMEs, the fashion industry includes large companies, which are usually active in many 1538 
subsectors of the textile ecosystem, as a consequence of acquisitions and mergers, as well as subcontracting 1539 
and outsourcing. The largest groups in the fashion industry include several brands, which supply diverse end 1540 

 

 

117  Enterprise statistics by size class and NACE Rev. 2 activity (from 2021 onwards). Available at this link. 
118  Annual detailed enterprise statistics for trade (NACE Rev. 2 G). Available at this link. 

https://ec.europa.eu/eurostat/web/products-datasets/-/sbs_sc_ovw
https://ec.europa.eu/eurostat/web/products-datasets/-/sbs_na_dt_r2
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markets or propose different product lines that go beyond apparel and footwear. Other companies function 1541 
under a single brand, but still with a variety of products (DG GROW, 2021a). 1542 

Some large companies are vertically integrated, meaning made up of large groups that design, manufacture 1543 
and sell a variety of products. Nevertheless, acquisitions, mergers, subcontracting and outsourcing strongly 1544 
define the textile apparel market in a global value chain. The majority of the most important EU companies are 1545 
also world players that manufacture, innovate and sell across the globe and acquire (and are acquired by) other 1546 
world players (DG GROW, 2021a).  1547 

Drawing the boundaries of the EU textile apparel market is not possible because it fully operates in the global 1548 
market and value chains. Some important EU companies play a role in distribution, but they are not 1549 
manufacturers in the EU. Many of them own hundreds (and in a few cases thousands) of subsidiaries outside 1550 
the EU, which are responsible for production and/or retail. At the same time, subsidiaries of non-European 1551 
companies are also frequently considered important players in the EU (DG GROW, 2021a). 1552 

A recent analysis of the top 120 main players in the EU textile ecosystem identified four broad classes of 1553 
companies (DG GROW, 2021a): 1554 

ð high-end luxury brands; 1555 

ð manufacturers and retailers producing mid- and low-end products; 1556 

ð manufacturers of intermediate textile products;  1557 

ð companies specialised in the manufacturing of specific goods. 1558 

General business models 1559 

Companies in the fashion industry follow different models in relation to the intangible value of the product and 1560 
the management of its supply chain. As described in Section 3.1.1, textile apparel are products with physical 1561 
and symbolic functionalities. Besides the tangible quality of the manufacturing process, textile apparel must 1562 
meet symbolic and aesthetic values, known as intangibles. Since these intangibles change rapidly, companies 1563 
working in the textile apparel industry try to gain value via the supply chain, reacting efficiently to the 1564 
unpredictable changes in consumer tastes and demands. Within this context, textile apparel companies 1565 
inevitably rely on outsourcing to compete in the rapidly changing market (DG GROW, 2021a). The reasons of 1566 
the rapid change of consumer taste and demand are further investigated in Section 9, where business models 1567 
and user behaviour are analysed in the context of all relevant product aspects reported in Article 5 of the ESPR. 1568 

Regarding the integration of manufacturing and intangibles, two main models can be identified in the textile 1569 
apparel industry (DG GROW, 2021a): 1570 

ð Consumer-led operation model, where the requests of the consumer are the centre of the 1571 

business model. There is a huge effort to collect customer feedback, and produce what is desired 1572 
by the market. In this model, consumers dictate the terms of production and affect the whole 1573 
supply chain.  1574 

ð Brand-led operation model, where the brand dictates the design and manufacture. There is a 1575 

huge effort in strategies and programmes to promote the interest in the brand. 1576 

Two other main models can be identified regarding the approaches to the supply chain (DG GROW, 2021a): 1577 

ð Integrated approach, where the production is entrusted to internal suppliers and the logistics 1578 

\dhn oj lpd^fgt m`\^o oj ^pnojh`m½n _`h\i_n) 1579 

ð Centralised approach, where the production is mostly outsourced, and supported by audit and 1580 

quality control programmes, which could eventually change contractors. 1581 

Companies also apply hybrid forms of these models.  1582 

Distribution, retailing and e-commerce 1583 
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According to McKinsey & Company (119), the distribution and retailing channels in the fashion industry are mainly 1584 
controlled by fashion brands and retailers. Table 30 describes the main distribution and retail models of 1585 

companies selling textile apparel. 1586 

Table 30. Distribution and retail models of apparel companies 1587 

Brand Retailer 

Only direct to consumer: Fashion brands 
that cover various stages within the fashion 
value chain, beyond being solely an apparel 
brand. This includes managing their own 
retail operations and potentially 
establishing their own e-commerce 
presence, all while avoiding wholesale 
distribution. 
(Vertically integrated apparel player) 

Mix wholesale/direct to 
consumer: Apparel brand that 
sells both directly to 
consumers (in physical stores 
and/or e-commerce) and to 
other retailers. 
(Hybrid apparel player) 

On- and offline: multi-
brand retailer with its 
own brands, typically 
with a physical store 
and an online store. 
(Multibrand retailer) 

Only online: Online 
retailer offering a 
variety of brands, 
including its own. 
(Multibrand pure 
e-commerce 
retailer) 

Source: Reported from McKinsey & Company (119). 1588 

In the last few years, e-commerce has been rapidly increasing, especially for online market places and multi-1589 
brand retailers (DG GROW, 2021a). In particular, the EEA used the EUROSTAT database to report a steady 1590 
increase in the percentage of individuals purchasing online apparel and footwear between 2020 and 2022 1591 
(Duhoux et al., 2024). In 2009, the percentage of textile and apparel turnover generated by e-sales was equal 1592 
to 5% of the total. In the following years, it gradually increased up to 11% in 2020 (EURATEX, 2022a).  1593 

Second-hand and rental markets 1594 

Second-hand and rental of textile apparel are experiencing fast growth, but are still at the very first stages of 1595 
development. Their future success requires the adoption of business models based on collaborative 1596 
consumption practices, e.g. utility-based non-ownership, and redistributed ownership of textile apparel. The lack 1597 
of consumer awareness is seen as a barrier to the development of these two markets. For the second-hand 1598 
market, other barriers are the limited durability of clothes and the need for traceability and guarantee of 1599 
authenticity (DG GROW, 2021a). 1600 

Figures about the second-hand market are limited. According to RREUSE (120), in 2022, about 17 of their 1601 
members were involved in the collection, sorting, and reuse of used and waste textiles. Members of RREUSE 1602 
collect 360 000 tonnes of textiles annually, of which about 15% is reused locally. RREUSE estimates that a 1603 
social enterprise employs between 20 and 35 people per 1 000 tonnes of textile waste collected. The same 1604 
organization counts about 2 400 second-hand stores across the EU and beyond. 1605 

5.6 Characteristics of the value chain 1606 

The value chain of textile apparel is defined as global, long, complex, fragmented and opaque (Cai and Choi, 1607 
2020; UNECE and UNTRADE, 2020; Brondino, 2022).  1608 

The nodes of the value chain could be divided into two parts:  1609 

(a) a first part including the life-cycle stages from raw material for fibre production until retailing, when 1610 
the product is placed on the market and it is made available on the market for the first time,  1611 

(b) a second part including use phase and waste management.  1612 

The first part of the value chain is composed of at least 15 nodes, i.e. the production of an item of textile 1613 
apparel involves at least 15 economic operators via the production of raw materials, manufacturing and 1614 
retailing operations. Companies placing products on the market do not know the full story behind their products 1615 
¸ they do not know which economic operators were involved over the whole supply chain and the processes and 1616 
material/chemicals used. Most of the companies in the value chain can get information from their immediate 1617 
suppliers, but usually information is lost about suppliers further upstream (UNECE and UNTRADE, 2020). This 1618 

 

 

119  McKinsey & Company webpage on Retail. ¸ Measuring the fashion world. Achim Berg, Miriam Lobis, Elizabeth Hunter, Felix Rölkens, 
Patrick Simon, and Hannah Yankelevich. Available at this link. Last accessed on 10 December 2023. 

120  RREUSE website. Available at this link. Last accessed on 13 December 2025. Reported figures were shared during consultation with 
stakeholders. 

https://www.mckinsey.com/industries/retail/our-insights/measuring-the-fashion-world#/
https://rreuse.org/


 

71 

part of the value chain is highly interconnected with nodes spread worldwide at all stages (UNEP, 2020) (121). 1619 
Although there are specific countries producing specific fibres, most fibres can be supplied from many parts of 1620 
the world and mixed together (Textile Exchange, 2022a). Fibre processing as well as yarn spinning and fabric 1621 
manufacturing occur in several countries and use resources, e.g. chemicals, which are produced in third 1622 
countries. This was also shown in Figure 3 and Figure 4 in Section 5.1.  1623 

This description of the first part of the value chain shows that the manufacturing origin of textile apparel should 1624 
not refer to just one country, but it should refer to the many countries where the main production stages 1625 
occurred.  1626 

Usually, the textile apparel market mainly includes multinational companies based in developed countries that 1627 
act as retailers or as producers and retailers. These multinational companies generally outsource production in 1628 
developing countries due to the lower production costs (Brondino, 2022). For the first four stages of the 1629 
kmj_p^o½n life cycle (see Figure 1 and Table 8), developing countries offer the possibility to produce textile 1630 

apparel facing lower environmental compliance costs than in developed countries (see Section 5.7). Similar 1631 
conditions occur for the confectioning stage, which is very labour-intensive: developing countries offer cheaper 1632 
labour costs than developed countries (UNECE and UNTRADE, 2020). 1633 

Some studies envisage the possibility of reshoring and/or nearshoring production to developed countries, 1634 
brought about by increased automation. However, this process is expected to happen only in the long term and 1635 
subject to the sector investing strongly in this direction (Brondino, 2022). 1636 

The textile apparel industry has always operated according to seasons, which are associated with the release 1637 
of new collections. Over the last decades, the number of seasons has been drastically increasing from two per 1638 
year to almost one per week (122). This seasonality largely affects the supply chain, from procurement to 1639 
manufacturing capacity, planning and inventory management.  1640 

Within this framework, the first part of the value chain evolves among global dynamics, consumer demands 1641 
and the strategies of big retailers (Ellen MacArthur Foundation, 2017; UNECE and UNTRADE, 2020; Brondino, 1642 
2022) 1643 

In order to increase transparency in the textile apparel value chain, in 2019 the United Nations Economic 1644 
Commission for Europe (UNECE) launched a project for an international framework initiative to enhance 1645 
transparency and traceability for sustainable value chains in the garment and footwear industry (123).  1646 

The second part of the value chain is mainly constituted by the post-consumer textile waste treatment market 1647 
and by the second-hand market (reuse). The European Environment Agency and the United Nations provide 1648 
figures about used textiles, mainly textile apparel, exported outside the EU (Lingås et al., 2023; UNECE and 1649 
ECLAC, 2024). Used textile apparel is part of a specialised and traded global value chain. Over the last two 1650 
decades, the export of used textiles from the EU has tripled from about 550 000 tonnes in 2000 to almost 1651 
1 700 000 tonnes in 2019. These products can have several fates. Usually, what is exported to Africa is first 1652 
screened in local markets and subsequently most is dumped via informal waste streams. Used textiles reaching 1653 
Asia are usually downcycled into industrial rags or filling, or re-exported for recycling in other Asian countries 1654 
or are further sent to Africa for reuse. Products that cannot be recycled or re-exported are likely to end up in 1655 
Asian landfills (Lingås et al., 2023; UNECE and ECLAC, 2024). 1656 

5.7 Competitiveness and environmental compliance costs 1657 

The global value chain of textile apparel produces most of its environmental impacts in the production stages 1658 
(Table 9). Usually, the production stages occur in Asian countries (Figure 4). This implies that most of the 1659 

negative emissions to the environment occur outside the EU (Table 6), in particular in countries that allow 1660 

production at lower costs due to poor labour conditions and less stringent measures about environmental 1661 
protection (UNECE and UN TRADE, 2020). 1662 

 

 

121  An exchange with a large global economic actor revealed that a retailer/producer could have more than 1 700 suppliers, which may 
have more than 8 200 factories located in 50 supply markets. 

122  Numerous fashion websites report this information. Some of them are: (1) Digitally Empowering Fashion, (2) InStyle, and (3) 
techfashionista. All websites were last visited on 7 December 2023. The exchange with a large global retailer revealed that this 
company updates their collections every week to satisfy the requests of their customers. 

123  UNECE - Traceability for Sustainable Garment and Footwear. Available at this link. Last accessed on 7 December 2023. 

https://www.tg3ds.com/blog/fashion-seasons-explained
https://www.instyle.com/fashion/future-of-fashion-is-seasonless
https://thetechfashionista.com/fashion-seasons-explained/
https://unece.org/trade/traceability-sustainable-garment-and-footwear
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A recent analysis performed by the OECD investigated the requirements set by several frameworks establishing 1663 
Best Available Techniques (BAT) for Preventing and Controlling Industrial Pollution (OECD, 2022). This 1664 
publication aimed to gather information on existing BAT reference documents (BREFs) that could stimulate 1665 
more countries to implement specific requirements in their territories. Table 31 reports the comparison of 1666 

environmental aspects that are addressed by several BREFs implemented around the world. The analysis 1667 
showed the following: 1668 

ð Comparison is made difficult by the different approaches used by each BREF, in terms of key 1669 
environmental indicators and stages of production. 1670 

ð The EU has the most ambitious mandatory system, covering almost all the environmental aspects 1671 
(7 out of 8). 1672 

ð Among the largest global producers, the BREFs applied in China and India were analysed (124). Both 1673 
China and India set limits for fewer environmental aspects than the original EU BREF. In particular, 1674 
India addresses only emissions to water, with less stringent thresholds than the EU BREF. The 1675 
Chinese BREF addresses more environmental aspects than India (4 out of 8), but it sets less 1676 
stringent values for emissions to water compared to the EU BREF (Table 135 in Section 13.6.1). 1677 

Comparison with values related to emissions to air was not possible due to the different practices 1678 
and key environmental indicators used by the several schemes. 1679 

In this context, it is evident that companies producing textile apparel, or their intermediate products, in the EU 1680 
must face higher costs than companies producing in China and India due to prevention/reduction of emissions 1681 
into the environment set by the EU BREF, within the framework of the EU Industrial Emissions Directive (125). 1682 

Table 31. Environmental aspects covered by the Best Available Techniques (BAT) reference documents (BREFs) for 1683 
preventing and controlling industrial pollution around the world  1684 

Country/organisation 

 

 

Environmental aspects  

European 

Union 

(EU BREF) 

China 
India 

(MINAS) 

South 

Korea 

United 

States 

(US EPA) 

World Bank  

(EHS 

Guideline) 

Emissions to air Yes Yes No Yes Yes (a) No 

Emissions to water Yes Yes Yes Yes Yes Yes 
Consumption of energy Yes No No No No Yes 
Water usage Yes No No Yes No No 
Waste generation Yes Yes No No No Yes 
Usage and management of 
chemicals 

Yes No No No No No 

Energy efficiency  Yes No No Yes No No 
Noise emission No Yes No Yes No No 

N.B. MINAS: Minimal National Standard; US EPA: United States Environmental protection Agency; EHS Guideline: World Bank Group 1685 
Environmental, Health, and Safety Guidelines. 1686 

(a) Covered by the Clean Air Act, National Emission Standards for Hazardous Air Pollutants (NESHAP) (OECD, 2022). 1687 
Source: (Ministry of Ecology and Environment, China, 2021; OECD, 2022). 1688 

China implemented its scheme on available pollution prevention and control techniques for the textile 1689 
industry (126) in 2021, but it was not included in the analysis of OECD (2022).  1690 

Besides the above-mentioned aspects, the current competitiveness in the global textile value chain is also 1691 
influenced by the cost of energy, water and chemicals, as assessed in Section 5.4.3 and Section 5.4.4. Besides 1692 
the Industrial Emission Directive, EU industries must comply with requirements established by REACH (Section 1693 
9.2.7). 1694 

 

 

124  Information about the Minimum National Standard (MINAS) from India was included in the analysis provided by OECD (2022). 
Meanwhile, the analysis of the Chinese BREF was performed thanks to a machine translation of the document found on the internet. 

125  Industrial Emission Directive. Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial 
emissions (integrated pollution prevention and control) (Recast) (Text with EEA relevance). Available at this link. 

126  Chinese guidelines on available pollution prevention and control techniques for the textile industry. Available at this link. Last accessed 
on 11 December 2023. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02010L0075-20110106
https://www.mee.gov.cn/ywgz/fgbz/bz/bzwb/kxxjszn/202106/W020210809521494726861.pdf
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5.8 Lifespan of textile apparel 1695 

The apparent consumption in the EU-27 of textile apparel (Figure 10 in Section 5.2) focuses on yearly market 1696 

data, which provide a good understanding of the amount of textile apparel traded over the years. Future steps 1697 
of the PS will focus on the economic and environmental assessment of textile apparel in the Union. This 1698 
assessment will take into account the use phase and therefore the lifespan of the products, which affects their 1699 
demand. 1700 

The lifespan of a product can be measured according to different descriptors (Murakami et al., 2010). Table 32 1701 
lists the different lifespan descriptors used for textile apparel. 1702 

Table 32. Types of lifespans 1703 

Type Definition 

Total lifespan The period during which an item of textile apparel retains its original form, irrespective of its functional 
condition. 

Service lifespan The time an item of textile apparel remains functional and usable, considering its use by both the initial 
and subsequent owners. This timeframe initiates upon the product's acquisition by the first owner and 
concludes when the last owner disposes of it. 

Possession span The period of time in which an item of textile apparel is held by a specific owner. This timeframe does not 
discriminate whether the item of textile apparel is used subsequently by another person or it is disposed 
of. 

Duration in use The period of time a single owner utilises the item of textile apparel, considering only the use time (i.e. the 
time it is worn). 

Physical lifespan The period of time an item of textile apparel can be worn before it exhibits a level of wear beyond what is 
deemed acceptable. 

Source: adapted from Murakami et al. (2010)  1704 

The lifespan of textile apparel is affected by many factors related to the specific type of textile apparel, the 1705 
intrinsic physical properties of the product, and the behaviour of the users. Textile apparel is worn and cleaned 1706 
with different frequencies according to their specific use, material composition and user choices. This is because 1707 
specific textile apparel has seasonal use, or are related to specific activities, like sports. Additionally, many 1708 
textile apparel remain stored and not in use in wardrobes. More investigation about factors related to user 1709 
behaviour are addressed in Section 6.  1710 

The PS will focus on the service lifespan, which considers the time period from the purchase of the new item to 1711 
its disposal, disregarding the number of users. Currently, there is no established system that allows the direct 1712 
measurement of the service lifespan of textile apparel. The information available in the literature focuses on 1713 
the possession span, which refers to the time a single user keeps the item, and the duration in use, which refers 1714 
to how much time the owner uses the item (Table 32). This information is collected via surveys where users are 1715 
asked to provide their estimates.  1716 

The possession span of textile apparel is often expressed as number of years. The duration in use is expressed 1717 
\n ¼_\tn ja r`\m½. Table 33 and Table 34 report data gathered from the literature, using both metrics for most 1718 

of the textile apparel categories. Table 137 in Section 13.6.3 reports a brief description of the investigated 1719 

studies. 1720 

The figures obtained from the analysis show a relatively large range of values, a consequence of the many 1721 
factors affecting this parameter. The analysis addressed only specific products belonging to specific product 1722 
categories. Section 13.6.3 provides additional, more granular information on the collected data.  1723 

Users and experts perceive that over the last 20 years the service lifespan of textile apparel has decreased. 1724 
Some experts estimated that it decreased by 36% (Ellen MacArthur Foundation, 2017). The lack of a direct 1725 
measurement method does not allow the provision of a better understanding of this important parameter. 1726 
Nevertheless, educated assumptions will be made to be used in the stock model that will be produced in the 1727 
following milestone, when the PS addresses task 7 of the MEErP.  1728 

 1729 
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 1730 

Table 33. Possession span of textile apparel expressed in years 1731 

Textile apparel category Gray et al. (2022) Laitala and Klepp (2020) Laitala et al. (2018) WRAP (2017a) Drycleaning Institute (2015) 

1. T-shirts 4 4.6 3.3-6.8 4.5 NA 
2. Shirts and blouses 4.1 4.8 3.3-7.2 5 (Shirts) 2-3 
3. Sweaters and mid layers 4.4 (Sweatshirts and hoodies) 6 3.7-10.8 NA 3-4 

4. Jackets and coats 
6.2 (Non-padded)  
5.4 (Padded) 

7 (Coats)  
6.8 (Jackets) 

4-11.6 (Coats)  
4-11.5 (Jackets) 

NA 2-4  

5. Pants and shorts 
4.8 (Shorts)  
4.3 (Trousers)  
4.1 (Jeans) 

4.7 (Pants)  
3.5 (Jeans) 

2.5-6.2 (Pants)  
2.5-4.3 (Jeans) 

4 (Jeans) 2-4 

6. Dresses, skirts and jumpsuits 
4.9 (Skirts)  
4.6 (Dresses) 

7.1 (Dresses)  
6.9 (Skirts) 

4.1-15.2 (Dresses and skirts) NA 
1-3 (Dresses) 
2-4 (Skirts) 

7. Leggings, stockings, tights and socks 
3.8 (Leggings)  
2.9 (Socks and hosiery) 

2.6 (Socks) 1.8-3.6 (Socks) 2.5 (Socks) 1 (Socks) 

8. Underwear 2.7 
3.5 (Bras)  
3.1 (Underpants) 

2.4-4.4 NA 1-2 

9. Swimwear NA NA NA NA 2 
10. Accessories NA NA NA NA 1-2 

N.B. NA: Not available. 1732 
Beton et al. (2014) reports that apparel has a lifespan between 1 and 3 years, based on expert opinions. 1733 
Knitwear products were reported to have a possession span of 4.8 years (Gray et al., 2022) and 5 years (WRAP, 2017a). 1734 
All investigated studies address specific products belonging to specific textile apparel categories. 1735 

Source: own production 1736 
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Table 34. Duration in use of textile apparel expressed in days of wear 1737 

Textile apparel category 
Roos et al. 

(2015) 

WRAP 

(2017a) 

Klepp et al. 

(2020) 
PEFCR (2022) 

1. T-shirts 22 112.5 90.5 45 
2. Shirts and blouses NA 80 (Shirts) 90.5 40 
3. Sweaters and mid layers NA NA 90.5 85 
4. Jackets and coats 100 (Jackets) NA 90.5 100 
5. Pants and shorts 200 (Jeans) 300 (Jeans) 90.5 70 (Jeans) 
6. Dresses, skirts and jumpsuits 10 (Dresses) NA 90.5 70 

7. Leggings, stockings, tights and 
socks 

NA 125 (Socks) 90.5 

50 (Socks)  
70 
(Leggings/tights) 
50 (Hosiery) 

8. Underwear NA NA 90.5 60 
9. Swimwear NA NA NA 30 
10. Accessories NA NA NA 100 

N.B. NA: Not available. 1738 
Days of wear of knitwear products were reported to be equal to 150 (WRAP, 2017a) and 90.5 Klepp et al. (2020). 1739 
All investigated studies address specific products belonging to specific textile apparel categories. 1740 

Source: own production  1741 

5.9 Market penetration of environmental labels 1742 

Although numerous environmental labels are used in the textile sector, currently there is no direct method to 1743 
quantify their market penetration. Therefore, it is not possible to understand the real success of these labels 1744 
and the specific reasons behind their success.  1745 

Such information could be helpful for the revision of the EU Ecolabel criteria for textile products. The following 1746 
milestone of the PS will address the potential inclusion of information requirements for products awarded with 1747 
one or more environmental labels. The required information could also include a description of the specific 1748 
environmental label in the Digital Product Passport.  1749 
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6 User behaviour 1750 

6.1 Introduction 1751 

The aim of this section is to present and analyse information available in the literature regarding behavioural 1752 
trends among users with regards to apparel. 1753 

The methodology used in the user behaviour analysis is twofold. First, a comprehensive screening and literature 1754 
review of scientific papers and other studies on user behaviour related to apparel was conducted. The main 1755 
goal of the systematic literature review was to identify the topics usually covered by studies on user behaviour 1756 
regarding apparel. As a second step, several questions related to the most common aspects explored by user 1757 
behaviour studies were prepared. These questions were included in the first stakeholder consultation through 1758 
an online questionnaire (127). Stakeholder references to additional scientific papers, consumer surveys and other 1759 
relevant documents were analysed in order to complement the literature review carried out in the first step.  1760 

The information was analysed considering its potential use when modelling the user phase in the environmental 1761 
and economic analysis taking place at a later stage of the preparatory study (task 5 of the MEErP), and also its 1762 
connection with potential ecodesign requirements to be developed within the aspects listed in Article 5(1) of 1763 

the ESPR as well as with potential EU Ecolabel and GPP criteria.  1764 

The user behaviour chapter covers aspects such as the way users choose to buy apparel, their habits during the 1765 
use phase, and why they decide to dispose of. It distinguishes user behaviour aspects at pre-purchase (section 1766 
6.2.), post-purchase (section 6.3.) and disposal stages (section 6.4.). 1767 

The table below indicates the main aspects related to user behaviour that will inform the modelling phase and 1768 
the development of potential ecodesign requirements. Knowledge of user behaviour can help to identify barriers 1769 
and restrictions to possible ecodesign measures resulting from social or cultural factors. Having information 1770 
about how frequently consumers buy apparel, the temperature of washing or whether softeners are used or 1771 
not, is important for the modelling. Equally, knowing whether consumers can assess the quality of apparel, what 1772 
are their priorities when purchasing, whether users follow care labels, reasons for disposal and if consumers 1773 
are willing to repair the apparel or not, are relevant considerations for the development of ecodesign 1774 
requirements. The table below indicates the main user behaviour aspects that will serve as relevant input in the 1775 
modelling of the environmental impacts and the life cycle costs of apparel, and for the development of potential 1776 
ecodesign requirements.  1777 

  1778 

 

 

127  Initial questionnaire. Preparatory Study on textiles for product policy instruments ¸ the initial questionnaire. Available at this link. 

https://susproc.jrc.ec.europa.eu/product-bureau/product-groups/467/documents
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Table 35. Potential application of user behaviour aspects in the next steps of the preparatory study 1779 

ID Aspect Information used for Comments 

1 Reasons for 
purchasing 

Potential ecodesign requirements Reasons for purchasing showcase the triggers for 
new apparel purchases and can shape the 
development of ecodesign requirements. 

2 Criteria used when 
purchasing 

Potential ecodesign requirements The criteria used when purchasing could give an 
indication of which aspects of the apparel are more 
relevant to users, e.g. durability. 

3 Quality assessment 
of apparel 

Potential ecodesign requirements Quality and longer apparel lifespans are important 
to consumers. This supports the focus on durability 
ecodesign requirements. 

4 Attitude towards 
second-hand 
purchases 

Potential ecodesign requirements Supports the development of potential durability 
requirements. 

5 Attitudes towards 
chemicals in 
apparel 

Potential ecodesign requirements Supports the development of requirements on 
substances of concern. 
 
Provides relevant input for the EU Ecolabel potential 
criteria on chemicals. 

6 Attitudes towards 
the purchase of 
apparel made with 
recycled materials 

Potential ecodesign requirements Supports the development of requirements on 
recycled content. 
Provides relevant input for the EU Ecolabel and/or 
EU GPP potential criteria on recycled content. 

7 Laundering 
practices (a) 

Modelling and potential ecodesign 
requirements 

Different washing temperatures, washing 
frequencies and sorting practices among users can 
be modelled to show the way they affect the 
durability and quality of apparel. 
Potentially relevant input for the assessment of the 
environmental impact and the life cycle costs. 

8 Care labels Potential ecodesign requirements The user behaviour informs how care labels are 
used by users and what aspects may be missing 
from them (128), supporting the drafting of 
information requirements and the development of 
the Digital Product Passport. 

9 Reparability Potential ecodesign requirements Potential reparability and durability ecodesign 
requirements can be shaped by user behaviour data 
on reparability e.g. the link between the apparel 
item and accessories such as buttons that tend to 
fail sooner. 

10 Long-term apparel 
storage 

Potential ecodesign requirements The user storage of apparel could affect its 
lifespan, thus it may be considered in the LCA 
modelling phase. 

11 Reasons for 
disposal (129) and 
product-person 
attachment 

Potential ecodesign requirements The early disposal of apparel by users could trigger 
the need for the development of durability 
ecodesign requirements.  
Reasons for apparel disposal include loss of 
functionality and quality. These are aspects that 
create product-person attachment which translates 
into apparel being kept in the system for longer. 
This supports the focus on design for durability 
requirements.  

12 Reasons for 
returning apparel 

Potential ecodesign requirements The lack of quality of ordered apparel is among the 
main reasons for returning products ordered online. 
This supports potential inclusion of durability 
ecodesign requirements. 

(a) It includes sorting before washing, washing temperature and frequency, choice of detergent and softener, drying, ironing, and storing 1780 
after washing and drying 1781 

Source: own production 1782 

 

 

128  The ongoing review of the Textile Labelling Regulation is also assessing this same issue. 
129  In this study the term 'disposal' used to refer to the generic action of getting rid of a product, regardless of whether the product 

becomes waste or it simply changes ownership as a product. The general use of the term 'disposal' in this Preparatory Study should 
not be understood to imply 'disposal operations' described in Annex I of the Directive 2008/98/EC on waste and repealing certain 
Directives Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008L0098&qid=1702762180586
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Note: The following sections provide a summary of the main learnings and observations derived from an 1783 

extensive literature search carried out on user behaviour with regards to apparel.  A more detailed review of 1784 

literature corresponding to pre-purchase, post-purchase and disposal aspects is provided in the 1785 

annex, Section 13.7. 1786 

6.2 Pre-purchase aspects  1787 

6.2.1 Reasons for purchasing apparel 1788 

Consumer behaviour in the apparel industry is influenced by various factors, including individual perspectives 1789 
on purchasing and the prevalence of spontaneous buying behaviour. Understanding the motivations behind 1790 
consumer purchases, whether driven by functionality or self-representation, shows what qualities in apparel 1791 
users consider to be important for them.  1792 

ð Diverse consumer perspectives and reasons for purchasing: There are two primary consumer 1793 

approaches towards apparel - those viewing it as purely functional and those seeing it as self-1794 
representational. These perspectives significantly influence consumer priorities during the purchase process 1795 
(McNeill and Moore 2015). Research suggests that the primary purchase motivations include looking good, 1796 
replacing old items (Ribeiro et al., 2023), buying essential wear, staying on-trend, and preparing for special 1797 
occasions (D&B, 2020). 1798 

ð Spontaneous buying behaviour: Apparel purchases often occur spontaneously, with a considerable 1799 

proportion in the 40-70 age group engaging in frequent spontaneous buying. This trend indicates that a 1800 
majority of consumers may not thoroughly inform themselves before making apparel purchases and act 1801 
on impulse (Kleinhückelkotten et al., 2018a). Discount offers, including global phenomena like New Year 1802 
sales, influence impulsive purchases, leading to more frequent buying and increased monthly spending on 1803 
apparel (D&B, 2020a; Djafarova and Bowes, 2021; Heiny and Schneide, 2021; Amasawa and Kimita, 2023). 1804 
 1805 

ð Digital vs. physical shopping dynamics: While visual aids on social media attempt to replicate physical 1806 

store experiences (Djafarova and Bowes, 2021), impulse purchases are more closely associated with 1807 
physical stores, particularly affecting the younger population (Cook and Yurchisin, 2017). However, 1808 
malicious interface design strategies, such as dark patterns, are prevalent in online shopping sites (Yada et 1809 
al., 2022) where they mislead users into making purchases that may not align with their best interests, 1810 
including unnecessary spending (Schäfer et al., 2023). An example of a dark pattern frequently observed 1811 
in apparel purchases is the 'low-stock message,' which falsely claims that a product is nearly sold out to 1812 
induce a sense of urgency and prompt quicker buying decisions (Schäfer et al., 2023). 1813 
 1814 

The level of information provided by surveys on reasons for purchasing apparel is sufficient to get an idea of 1815 
the different consumer preferences. It should be noted that the literature does not provide an order of 1816 
importance or a priority list for the reasons for purchase mentioned by consumers.  1817 

The reasons users have for purchasing apparel are diverse and highly dependent on personal preferences. 1818 
However, some seem to be linked to the need to replace apparel that is old, worn out or broken to a certain 1819 
extent. In these cases, information requirements on reparability and disposal could guide the user concerning 1820 
ways to repair the product to ensure optimum durability.  1821 

In the cases in which impulse purchases are involved, information requirements on the product itself regarding 1822 
the life-cycle environmental impacts of the apparel item in question, would allow consumers to be more aware 1823 
of the impact of their purchase and make evidence-based decisions.   1824 

6.2.2 Criteria used when buying apparel 1825 

When it comes to purchasing apparel, consumers navigate a complex landscape of decision-making criteria that 1826 
encompass various factors influencing their choices. These criteria often include considerations such as product 1827 
quality, price affordability, brand significance, durability, ease of care, and alignment with personal values and 1828 
preferences. Additionally, age-related preferences and sustainability concerns further shape the decision-1829 
making process, highlighting the diverse range of factors at play in the apparel market.  1830 

ð Main apparel purchase decision attributes: 1831 

ƀ Quality and price are paramount factors influencing consumers' apparel purchasing decisions, with 1832 
97% emphasising the importance of product quality and 94% expressing a similar sentiment 1833 
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towards price in a survey run among 26 635 European citizens (European Commission. Directorate 1834 
General for Environment, 2023). Similarly, price is for 68% of 11 483 consumers from ten 1835 
European countries the most important factor when purchasing clothes, followed by quality (61%) 1836 
and fit (56%) (YouGov, 2021). 1837 

ƀ The brand's significance has less importance when purchasing apparel compared to quality and 1838 
price (YouGov, 2021; European Commission. Directorate General for Environment., 2023). 1839 

ƀ Other studies indicate that the perceived value of an apparel item by a specific user is also a 1840 
significant driver of purchasing behaviour, with quality and functionality following closely behind 1841 
(AK Wienn and Greenpeace, 2023a; Mishra et al., 2023; Thredup, 2023). 1842 

ƀ Durability and ease of care seem not to be explicitly considered by users during apparel purchases 1843 
but are associated with perceived quality according to De Klerk and Lubbe (2008) and Wakes et 1844 
al. (2020). However, other studies highlight durability in the top three main aspects to influence 1845 
the decision to purchase apparel items such as coats or jackets (Consumers, Health, Agriculture 1846 
and Food Executive Agency et al., 2018) and is also the fourth most important aspect when 1847 
purchasing apparel for 30% of 11 483 consumers from ten European countries (YouGov, 2021). 1848 

ƀ According to a Cotton Incorporated (2014) survey, the top pre-purchase drivers for sportswear 1849 
among consumers are comfort (77%), fit (69%), washes clean (65%), quality (64%), and durability 1850 
(62%). 1851 

ð Age-related purchase preferences: 1852 

ƀ Fashion trends hold greater significance for younger consumers, as they see them as a sign of 1853 
success (AK Wienn and Greenpeace, 2023a; Spaepen et al., 2021). 1854 

ƀ Older generations prioritize new items, comfort, country of origin, textile material, and brand 1855 
knowledge (Spaepen et al., 2021). 1856 

ð Sustainability considerations: 1857 

ƀ Some sources highlight that across all Member States, a majority of respondents reply that the 1858 
environmental impact of a product is 'very' or 'rather important' in their purchasing decisions 1859 
(European Commission. Directorate General for Environment, 2023). In fact, in an EU-wide survey 1860 
involving 27 498 respondents, three-quarters express the view that apparel should be crafted 1861 
from materials that are recyclable (European Commission, 2019). Moreover, around 54% of 2 500 1862 
Spanish consumers would appreciate having more information on the recyclability of the apparel 1863 
item they purchase (Asociación para la Gestión del Residuo Textil y el Calzado, 2024). 1864 

ƀ Other sources indicate that sustainability and social standards rank lower in importance compared 1865 
to price or quality considerations when purchasing (Consumers, Health, Agriculture and Food 1866 
Executive Agency. et al., 2018; AK Wienn and Greenpeace, 2023a). In fact, approximately 32% of 1867 
the 27 498 EU survey respondents express agreement with the notion that they are not concerned 1868 
about the environmentally-friendliness of their apparel while 65% disagree with this (European 1869 
Commission, 2019). 11 483 consumers from ten European countries prioritise price, quality and 1870 
fit when they buy new apparel (YouGov, 2021). 30% consider product longevity while only 15% 1871 
consider important the environmental impact of the apparel item when purchasing (YouGov, 2021). 1872 
Moreover, approximately half of the 27 498 respondents indicate that apparel should be offered 1873 
at the lowest possible price, irrespective of the environmental impact or working conditions during 1874 
its production, with a similar proportion of respondents in disagreement with this statement 1875 
(European Commission, 2019).  1876 

ƀ Approximately 82% of 27 498 survey respondents believe that there is insufficient information 1877 
available regarding environmental aspects and working conditions associated with apparel 1878 
(European Commission, 2019).  1879 

ƀ The willingness of having more information on the sustainability of products in the category of 1880 
¼o`sodg`n' ^gjocdib*ajjor`\m½ n``hn m`g\odq`gt cdbc) Di k\mod^pg\m' 2,г jpo ja -1 635 survey 1881 
respondents in the EU-27 Member States express a desire to find more of the above-mentioned 1882 
products carrying the EU Ecolabel. This sentiment is prevalent in all countries, to varying degrees 1883 
(from 54% in Czechia to 83% in Portugal and Romania) (European Commission. Directorate 1884 
General for Environment, 2023).  1885 

ƀ Research by consumer organizations indicates that people are becoming increasingly aware of the 1886 
environmental issues related to the textile sector and are willing to adjust their behaviours as a 1887 
result (BEUC, 2023). For example, national-level surveys, particularly in Spain (OCU, 2018), 1888 
Germany (VZBV, 2022), and Austria (AK Wienn and Greenpeace, 2023a), have highlighted that a 1889 
significant majority of consumers prefer long-lasting clothing and are inclined to avoid purchasing 1890 
new items to support climate protection. However, a recent survey showed that consumers report 1891 
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more frequent second-hand purchases, apparel repairs, and label checks, but often overlook 1892 
]m\i_n½ `iqdmjih`io\g \i_ g\]jpm km\^od^`n rc`i ]ptdib (Brun, 2025). 1893 

In summary, purchase decisions are very much influenced by the perception of quality and price, but there are 1894 
other factors (trends, sustainability, comfort, perceived value), which are of varying importance to different 1895 
population segments (based on their age, education level). Given the analysed information provided by surveys, 1896 
there is no doubt that quality in apparel is very important for consumers. As apparel quality is closely linked to 1897 
its durability, developing ecodesign requirements for this product aspect deserves further consideration. 1898 

Moreover, the fact that a high number of consumers believes that environmental information about apparel is 1899 
not sufficient is relevant for consideration of possible information requirements on environmental impacts of 1900 
apparel.  1901 

Equally important is the certainty that consumers would like to find more apparel holding the EU Ecolabel, which 1902 
supports the revision of requirements set by this label.  1903 

Criteria applied by consumers when buying apparel can support the inclusion and prioritization of ecodesign 1904 
requirements on certain product sustainability aspects (e.g. durability) and the setting of classes of 1905 
performance, as appropriate.  1906 

6.2.3 User quality assessment of apparel: key insights 1907 

Understanding how users assess the quality of apparel involves examining various phases and factors that 1908 
influence their perceptions. This assessment is influenced by intrinsic attributes like material and fit, as well as 1909 
extrinsic factors such as brand reputation and manufacturing location. Additionally, experienced features and 1910 
personal values play a significant role in shaping perceptions of quality. Consumers also tend to associate 1911 
durability and ease of care with higher quality apparel, with a strong expectation for long-lasting products. 1912 
Despite the role of price in influencing perceptions of quality and longevity expectations, studies suggest that 1913 
cheaper apparel is not necessarily synonymous with lower quality, indicating a complex relationship between 1914 
price and perceived value. 1915 

ð Phases of quality assessment by users: 1916 

ƀ Consumer evaluates the quality in apparel in three phases: at the point of purchase, during use, 1917 
and upon disposal  (Piippo et al., 2022a). 1918 

ð Factors influencing the perception of quality: 1919 

ƀ Intrinsic attributes (material, fit), extrinsic factors (brand, manufacturing location), experienced 1920 
features, and values influence the perception of quality in apparel (Niinimäki, 2011; Koszewska, 1921 
2016; Henninger et al., 2017). 1922 

ð Interlinkages between durability and quality in apparel: 1923 

ƀ Durability and ease of care are associated with perceived quality (De Klerk and Lubbe, 2008; 1924 
Wakes et al., 2020a).  1925 

ƀ Consumers expect high-quality apparel to be durable (Yuille, 2015). In fact, 43% of survey 1926 
respondents declared that long-lasting products are generally better quality (Consumers, Health, 1927 
Agriculture and Food Executive Agency. et al., 2018). 1928 

ƀ In 2019, nine in ten respondents (88 % out of 27 498 EU-27 citizens) indicated that apparel should 1929 
be made to last longer (European Commission, 2019). Among the reasons, over 45% of 1930 
respondents of another survey indicated that they will save money if apparel items such as coats 1931 
or jackets last longer (Consumers, Health, Agriculture and Food Executive Agency et al., 2018). 1932 

ð Role of price in apparel quality perception and longevity expectations: 1933 

ƀ Consumer expectations of apparel longevity are linked to the price, particularly for younger 1934 
generations (Monitor, Cotton Incorporated Lifestyle, 2018; Wakes et al., 2020a). 1935 

ƀ Price may not always accurately reflect quality and durability (Ghaani Farashahi et al., 2018a; 1936 
Wakes et al., 2020a). In fact, some studies indicate that cheaper apparel is not always synonymous 1937 
with lower quality (Wakes et al., 2020a; Badgett, 2017). 1938 

ƀ 43% of Austrian survey participants express a willingness to buy long-lasting apparel despite the 1939 
price, with 30% already practising this behaviour (AK Wienn and Greenpeace, 2023a) while 55% 1940 
out of 1 000 German consumers would be willing to pay more for their apparel if being certain 1941 
about increased durability (VZBV, 2022). 1942 

ƀ For coats or jackets, over 60% of 1 ++, m`nkji_`ion½ j]n`mq\odjin di_d^\o`_ oc\o it is hard to tell 1943 
how long a product will last (Consumers, Health, Agriculture and Food Executive Agency et al., 1944 
2018). 1945 
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Overall, the references analysed provide consistent views on the fact that the assessment of quality by users 1946 
is multifactorial and somewhat subjective because, inter alia, it is largely based on tactile experience with the 1947 
apparel.  1948 

In the previous section, apparel quality has been highlighted as a key aspect users deem to be important in the 1949 
apparel they purchase. However, how consumers assess quality is not always clear as this can be very 1950 
subjective. For this reason, information on the performance of the product could provide consumers with 1951 
additional, objective quality parameters for the apparel. Information requirements on product aspects linked to 1952 
durability, and even reliability, could enable consumers to better understand and assess the quality of apparel.  1953 

Di jm_`m oj a\^dgdo\o` oc` pn`m½n \nn`nnh`io ja oc` lp\gdot ja \kk\m`g' k`majmh\i^` m`lpdm`h`ion ]\n`_ ji 1954 
product durability, reliability and reusability aspects could, as appropriate, include minimum levels. Another 1955 
possibility could be to define requirements connected to the functional performance of apparel. Information 1956 
requirements related to the above-h`iodji`_ kmj_p^o k\m\h`o`mn ^jpg_ n`mq` \n h`omd^n oj bpd_` pn`mn½ 1957 
assessment of quality in apparel. 1958 

  1959 
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6.2.4 Consumer behaviour towards labels on apparel 1960 

Consumer behaviour towards labels on apparel plays a pivotal role in shaping purchasing decisions and 1961 
influencing perceptions of product quality and sustainability. Expectations regarding label information vary, with 1962 
consumers expressing preferences for receiving details about durability and/or reparability either via official EU 1963 
labels, product descriptions, or retailers. Offering such information on labels has the potential to impact the 1964 
relative importance of price in purchasing decisions, highlighting the growing interest in transparency and 1965 
sustainability among consumers. This interest extends to EU Ecolabel products, with a substantial proportion of 1966 
survey respondents expressing a desire for more environmentally friendly options in apparel. 1967 

ð Consumer attention to labels in general: 1968 

¶ There is limited information regarding the level of consumer attention to apparel labels generally 1969 
speaking, except for care labels (Section 6.3.2). 1970 

ð Expectations regarding label information: 1971 

¶ Around 18% of over 4 880 user responses indicate that consumers expect to receive information 1972 
regarding the durability of coats or jackets via an EU official label while the majority prefers to receive 1973 
such information via product descriptions (39.9%) or via the retailer (36%) (Consumers, Health, 1974 
Agriculture and Food Executive Agency. et al., 2018).  1975 

¶ Offering details about durability on labels could alter the relative importance of price when making 1976 
purchasing decisions (Consumers, Health, Agriculture and Food Executive Agency. et al., 2018). 1977 

¶ A significant 74% of 1 000 Italian consumers expressed a strong need for clearer and more transparent 1978 
information about the sustainability of apparel and the production processes involved (Altroconsumo 1979 
and IPSOS, 2024). 1980 

¶ In the case of reparability information, 14% of survey respondents expect to have such information 1981 
via an EU official label while the majority would opt to have it via the retailer (35.6%) and via product 1982 
descriptions (33.6%) (Consumers, Health, Agriculture and Food Executive Agency. et al., 2018). 1983 

ð Growing interest in EU Ecolabel products: 1984 

¶ There is increasing interest in EU Ecolabel textile products. A total of 71% of 26 635 EU survey 1985 
respondents express a desire for more EU Ecolabel textile products. There is a consistent level of 1986 
interest across countries, ranging from 54% in Czechia to 83% in Portugal and Romania (European 1987 
Commission. Directorate General for Environment, 2023).  1988 

Understanding the way and extent to which consumers respond to information contained on labels can support 1989 
the development of information requirements, for instance related to the environmental impacts of a product 1990 
and its performance on specific product sustainability aspects. 1991 

6.2.5 Attitudes towards second-hand apparel purchase 1992 

There is a growing interest in second-hand apparel reflected in consumer attitudes. Evidence suggests a 1993 
significant portion of consumers are open to purchasing second-hand items. While concerns about hygiene and 1994 
a preference for new items persist among some, the appeal of financial savings and eco-friendly practices 1995 
drives many to incorporate second-hand pieces into their wardrobe. Additionally, emotional attachment to 1996 
clothing items further boosts positive attitudes towards second-hand shopping, highlighting a nuanced 1997 
approach to fashion consumption.  1998 

ð Consumer inclination towards second-hand apparel: 1999 

ƀ There is a certain interest among consumers towards second-hand apparel, as indicated by 34% 2000 
of the 26 595 respondents showing a readiness to buy second-hand apparel (European 2001 
Commission. Directorate General for Environment, 2014). 2002 

ƀ Over 70% of 27 498 respondents in the EU agree that the promotion of second-hand apparel 2003 
should be increased (European Commission, 2019). 2004 

ƀ About 37% of the population actively engages in buying second-hand apparel, while concerns 2005 
about hygiene, perceived effort, and scepticism about the quality and availability of suitable items 2006 
remain key barriers to participation (D&B, 2020a). These barriers are often reinforced by 2007 
subconscious factors such as low self-efficacy, where individuals doubt their ability to find 2008 
desirable items without significant effort, and concerns about personal image, including fears of 2009 
appearing unkempt (D&B, 2020a). 2010 

ƀ Those incorporating second-hand apparel tend to purchase fewer new items, with financial 2011 
savings, sustainability, and a preference for unique pieces being primary drivers (D&B, 2020a).  2012 
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ƀ The emotional value users have for apparel items significantly boosts positive attitudes towards 2013 
second-hand clothing (Rulikova, 2020; Amini et al., 2021; Koay et al., 2022).  2014 

ƀ Additionally, beyond financial and emotional motivations, moral considerations also play a role in 2015 
second-hand apparel practices. Both donation and resale of apparel are perceived by consumers 2016 
as ways to reduce waste and act responsibly, helping to alleviate feelings of guilt associated with 2017 
discarding usable garments (Pera and Ferruli, 2023). 2018 

ð Marketing strategies in second-hand apparel: 2019 

ƀ Preliminary observations from Turunen and Gossen (2024) suggest that current second-hand 2020 
business models often employ consumption-promoting marketing strategies and include a rise in 2021 
unworn or lightly used items on second-hand platforms. Additionally, subscription models may 2022 
lead to shorter apparel lifespans, and self-service flea markets, with their low prices, can attract 2023 
shoppers more interested in the experience than in making responsible purchases (Turunen and 2024 
Gossen, 2024). 2025 

ð The concept of replacement rates and second-hand apparel: 2026 

ƀ The 'replacement rate' refers to the extent to which purchasing second-hand apparel substitutes 2027 
the need for new items (Nørup et al., 2019; Trzepacz et al., 2023). Some studies show that second-2028 
hand purchases could reduce the need for new apparel, potentially extending the lifespan of 2029 
existing clothing (Nørup et al., 2019; Trzepacz et al., 2023). For example, a survey indicated that 2030 
39% of second-hand buyers would have otherwise bought a new product (Vinted, 2021). However, 2031 
replacement rates vary, and factors such as the quality of second-hand items can influence their 2032 
environmental benefits (Farrant et al., 2010; Sandin and Peters, 2018; Trzepacz et al., 2023). 2033 

ð Gender and age dynamics: 2034 

ƀ Women show a higher inclination to purchase second-hand apparel, with approximately 40% 2035 
embracing this trend compared to just over 25% of men (European Commission. Directorate 2036 
General for Environment, 2014; D&B, 2020a). 2037 

ƀ The younger population, especially those aged 18-25, lead in the adoption of second-hand apparel, 2038 
while participation decreases in the 26-40 age group (D&B, 2020a). 2039 

The willingness of users to purchase previously used apparel (second-hand) can be relevant in view of the 2040 
potential definition of ecodesign requirements on reusability. 2041 

6.2.6 Attitudes towards the purchase of apparel made without harmful chemicals 2042 

Consumer attitudes towards chemicals in apparel encompass a spectrum of perceptions shaped by factors such 2043 
as fabric type, geographical location and evolving consumer preferences. Insights from surveys and analyses 2044 
offer valuable perspectives on the perceived risks associated with chemicals in apparel fabrics, highlighting 2045 
varying degrees of concern and priorities among consumers. 2046 

ð Chemical perception in apparel: 2047 

ƀ In a survey spanning 27 EU Member States, 60% of 26 718 respondents perceive chemicals in 2048 
apparel fabrics as minimally risky, with most not seeing them as a threat to people (European 2049 
Commission, 2009). However, more recent evidence shows that consumers are increasingly 2050 
concerned about the use of hazardous chemicals in apparel (Evaluation report of the Textile 2051 
Labelling Regulation, under development). In a survey of over 2 000 Spanish consumers, around 2052 
61% identified restricting hazardous chemicals in clothing as the second most important action 2053 
for policymakers  (CECU, 2023).  2054 

ƀ Synthetics are perceived as posing the highest risk among fabric types, with only 22% categorising 2055 
them as significantly risky (European Commission, 2009). 2056 

ð Country-level variances in risk considerations: 2057 

ƀ A country-level analysis reveals that environmental and health risks are deemed very important 2058 
by about two-thirds of respondents in Germany and Slovakia. In contrast, more than six in ten 2059 
respondents in Denmark and the United Kingdom consider this aspect unimportant (European 2060 
Commission, 2009). 2061 

ƀ Data from the Fashion Revolution (2020) survey, covering 5 000 consumers across the United 2062 
Kingdom, France, Germany, Italy, and Spain, indicates that an average of 37% considers it 2063 
important to buy apparel produced without harmful chemicals. Similarly, 36% of 11 483 2064 
consumers from ten European countries consider important that there are less or no chemicals in 2065 
the apparel they are buying (YouGov, 2021).The surveys do not provide detailed information about 2066 
the types of chemicals.  2067 
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The user perception towards chemicals in apparel, especially as regards substances that pose a risk to human 2068 
health or to the environment, could support the establishment of information requirements on the presence of 2069 
substances of concern. This in turn can inform possible actions that could be addressed in specific legislation 2070 
on the safe use of chemicals such as REACH (e.g. via prioritisation in the REACH restrictions ºmj\_h\k» rcd^c dn 2071 
subject to periodic review by the Commission). 2072 

6.2.7 Attitudes towards the purchase of apparel made with recycled materials 2073 

Knowledge of consumer attitudes towards apparel containing recycled material (recycled content) is relevant 2074 
for the analysis of technologies reported in Section 9.  2075 

ð Consumer preference for recycled materials: 2076 

ƀ According to the Fashion Revolution (2020) survey of 5 000 consumers in the United Kingdom, 2077 
France, Germany, Italy, and Spain, an average of 11% emphasize the importance of their apparel 2078 
containing recycled materials. 2079 
Nearly 60% of the 2 500 Spanish consumers surveyed expressed a desire to purchase textiles 2080 
and/or footwear made from recycled materials, while around 25% reported that they have already 2081 
made such purchases (Asociación para la Gestión del Residuo Textil y el Calzado, 2024). 2082 

ð Age group differences: 2083 

ƀ Younger respondents (12-24 years old) give it greater importance, with 14% indicating a 2084 
preference for apparel containing recycled materials, compared to only 7% in the 55-75 age group 2085 
(Fashion Revolution, 2020). 2086 

6.3 Post-purchase aspects 2087 

6.3.1 User behaviour during use: laundering practices 2088 

User laundering practices include sorting before washing, use of a certain washing temperature, washing 2089 
frequency, choice of softeners and detergents, drying methods, ironing, and storage. Consumer behaviour 2090 
related to apparel laundering practices influences the environmental impact during the life of the product and 2091 
constitutes relevant input for the assessment of the environmental impact and the life cycle costs of an apparel 2092 
product.  2093 
Moreover, research indicates that consumer behaviour during the use and care of apparel may significantly 2094 
impact the lifespan of apparel too. It could therefore be a good idea for apparel items to be accompanied by 2095 
information for consumers and other end users on how to maintain the product to ensure a longer lifespan. 2096 
 2097 
ð Sorting before washing: 2098 

ƀ Sorting practices vary based on factors like washing temperature, colour, fibre type, and care 2099 
labelling (Laitala et al., 2012). 2100 

ƀ Sorting based on washing temperature is more common among consumers compared to washing 2101 
everything together (Laitala et al., 2012). 2102 

ð Washing temperature and washing frequency: 2103 

ƀ The average European washing temperature is 42.4 °C (A.I.S.E, 2020). 2104 

ƀ Differences in washing habits (i.e. washing temperature used, choice of detergent and softeners, 2105 
etc.) are observed across countries. Factors like age, location and societal norms contribute. 2106 

ƀ Sportswear often features distinct fibres and fabrics that can quickly absorb sweat and may lead 2107 
to unpleasant odours, necessitating more frequent laundering compared to everyday casual wear 2108 
(Wei et al., 2020; Chang and Wang, 2023) typically after a single use (Brice and Thorpe, 2021). 2109 

ƀ User beliefs about hygiene and convenience may impact the apparel washing frequency (D&B, 2110 
2020a). 2111 

ð Choice of softeners and detergents: 2112 

ƀ Users often dose detergent arbitrarily; overdosing is common (A.I.S.E, 2020).  2113 

ƀ Fabric softeners are used in approximately 55% of washing cycles in Europe (Klepp and Laitala, 2114 
2023a). 2115 

ƀ Economic factors play a substantial role in users' choices of laundry products. 2116 
ð Consumer awareness on microplastics release during washing cycles: 2117 

ƀ A survey of 411 Belgian citizens revealed that while 68% are aware of plastic pollution, only 37% 2118 
are aware of microfibre pollution and its connection to the issue. Awareness of synthetic fibre 2119 
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pollution is lowest among individuals under 25 (29%) and highest among those aged 41 to 60 2120 
and over 60, though still less than half in these groups are informed (43%) (Herweyers et al., 2121 
2020). 2122 

ƀ In a 2020 survey by the Swedish Environmental Protection Agency (2020) (~3 000 respondents), 2123 
54% considered how to wash apparel to reduce microplastic release; 17% of them lacked 2124 
knowledge on how to do so effectively. 2125 

ð Drying and ironing: 2126 

ƀ Analysing domestic apparel ironing and drying phases is challenging due to the limited availability 2127 
of data (Munasinghe et al., 2021). 2128 

ƀ Diverse drying methods include air-drying, electric dryers and dedicated drying spaces. Survey data 2129 
provide insights into specific drying methods where line-dried outdoors (natural drying) is one of 2130 
the most commonly used drying methods for apparel (Laitala et al., 2020; GINETEX, 2017a). 2131 

ƀ Ironing practices have decreased over the years; habits vary across countries and demographics. 2132 
The frequency of ironing is influenced by gender and age; men and younger respondents tend to 2133 
iron less (Klepp and Laitala, 2023b). 2134 

ð Storage after washing and drying 2135 

ƀ The folding and storage of apparel after washing and drying may influence the lifespan of apparel. 2136 
However, no studies have been found on post-washing, drying and storage behaviours. 2137 

 2138 
Sufficient information is available on commonly used washing temperatures among users as well as washing 2139 
frequency. When it comes to sorting before washing, drying and ironing practices, the literature is more limited. 2140 
Additionally, the surveys analysed on choice of softeners and detergents provide valuable information for the 2141 
LCA modelling phase given that softeners could be a source of substances of concern to be taken into 2142 
consideration. 2143 

6.3.2 Following apparel care label instructions 2144 

Apparel care labels provide instructions on washing temperature, cycles, detergents, etc. Surveys and studies 2145 
shed light on consumer attitudes and behaviours regarding care label instructions, revealing insights into 2146 
adherence rates, preferences for accessing instructions, and associations with care label symbols. 2147 
ð Attitudes towards care label instructions: 2148 

ƀ Surveys indicate that a significant percentage of users follow care instructions on apparel labels 2149 
(GINETEX, 2017a; GINETEX, 2019). 2150 

ƀ Users½ adherence to care labels diminishes after the initial wash (McLaren et al., 2015). 2151 

ƀ Some users cut out care labels, affecting the resale potential of apparel (GINETEX 2017). 2152 

ƀ Some users prefer new ways to access the apparel care instructions, such as QR codes on 2153 
smartphones (COFREET, 2023; Ribeiro et al., 2023). 2154 

ð Association with care label symbols: 2155 

ƀ Surveys show consistent understanding of symbols like ironing and washing (AB-REOC and BV-2156 
OECO, 2019; GINETEX, 2017a). 2157 

ƀ Users½ poorer understanding of symbols for bleaching, drying, and professional cleaning may be 2158 
due to them being less intuitive (AB-REOC and BV-OECO, 2019; GINETEX, 2017a). 2159 

 2160 
Relevant information can be extracted from the available surveys on user interaction with care labels, especially 2161 
when it comes to the extent to which users follow care labels in Europe. For other user behaviour patterns in 2162 
relation to care labels, information is available only from one survey, and so not allowing the comparison of 2163 
information from different sources. Nonetheless, all the surveys related to user behaviour and apparel care 2164 
labels have an ample respondent base, making the results valuable for the preparatory study at hand.  2165 
 2166 
Additionally, the user behaviour analysis provides insights on apparel maintenance aspects that may either be 2167 
missing or need further clarification on care labels. This is valuable data for the development of information 2168 
requirements for consumers on how to use and maintain the product in order to minimise its impact on the 2169 
environment and to allow for optimal duration.  2170 
Finally, consumer opinions about care label instructions and their level of adherence to them can guide the 2171 
manner in which the information could be provided (e.g. in the Digital Product Passport or directly on a label as 2172 
referred to in Article 14 of the ESPR final compromise text).  2173 
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6.3.3 Reparability 2174 

The consumer relationship with apparel often exhibits a transient nature, characterised by the disposal of items 2175 
before they reach the end of their lifecycle. This disposability stems from factors such as overconsumption and 2176 
the convenience of replacing rather than repairing apparel. Moreover, diminishing sewing skills and limited 2177 
access to repair services further impact consumers' decisions regarding garment maintenance and repair.  2178 

ð Transitory relationship with apparel: 2179 

ƀ Consumers have a transient relationship with apparel, often disposing of items before they are 2180 
worn out or broken (Harris et al., 2016). 2181 

ƀ Reasons for this behaviour include overconsumption and the convenience of replacing unwanted 2182 
items rather than repairing them. A lack of emotional attachment to the product is observed 2183 
#O`mudjƢgp' -+-,6 @@<' -+--\$. 2184 

ƀ Most survey respondents rated reparability as unimportant when purchasing apparel items such 2185 
as coats or jackets while only about 11% considered reparability to be important (Consumers, 2186 
Health, Agriculture and Food Executive Agency. et al., 2018). 2187 

ð User decisions and repair capabilities: 2188 

ƀ Sewing skills for apparel repair are diminishing, attributed to a lack of dedicated teaching in 2189 
schools and at home and a scarcity of time and repair equipment (Finnish Ministry of the 2190 
Environment, 2023a; Pera and Ferruli, 2023). 2191 

ƀ Trust in one's own skills is a significant motivator for engaging in sewing and repairs (Finnish 2192 
Ministry of the Environment, 2023a; Pera and Ferruli, 2023). 2193 

ƀ Users decide to mend apparel based on sewing skills; some can sew a button, but fewer can 2194 
replace zippers (Laitala and Boks, 2012). 2195 

ð The apparel repair sector in the EU: 2196 

ƀ Repair in Europe is common, but the total cost is influenced by high labour costs, equipment, and 2197 
materials (EEA, 2022a). 2198 

ƀ On average, the share of survey respondents rating the availability of repair services as having a 2199 
lot of influence on their purchasing decision was relatively low (Consumers, Health, Agriculture and 2200 
Food Executive Agency et al., 2018).  2201 

ƀ Difficulties accessing repair services notably diminished the appeal of repair (Consumers, Health, 2202 
Agriculture and Food Executive Agency et al., 2018). 2203 

ƀ Lack of information about, trust in, and satisfaction with repair services hinder consumer 2204 
engagement (EEA, 2022a).  2205 

ƀ Research by Laitala et al., (2023) emphasizes the need for clear guidelines on what constitutes  2206 
unacceptable wear versus normal use. 2207 

The user behaviour analysis identifies a series of common apparel repairs that users generally carry out. These 2208 
apparel repairs are generally limited to simple ones, such as substituting a button, and only a limited fraction 2209 
of the population is skilled enough to engage in more demanding repairs such as changing a zipper.  2210 
Performance requirements for reparability could be considered to ensure the availability of replacement 2211 
components that, according to users, tend to break or wear out most frequently. Moreover, information on the 2212 
period of availability of spare parts (e.g. buttons and other accessories) and the possibilities of repairing may 2213 
also contribute to further user engagement in repair activities whether privately or by visiting repair shops.  2214 

It could also be envisaged that information requirements would provide instructions or 'use cues' in the product 2215 
to guide the correct repair or replacement of the above-mentioned apparel components. This could facilitate 2216 
the ease of self-repair by the user but also guide tailors when repairing apparel, guaranteeing that a certain 2217 
level of quality in the apparel repair is achieved. Some of this information could be included in the Digital 2218 
Product Passport. 2219 

6.3.4 Storage of apparel 2220 

User behaviour regarding storage of apparel is linked to aspects described in Section 6.2 and Section 6.4.3. The 2221 
storage of apparel items, whether temporary or permanent, appears to be strongly connected to the emotional 2222 
attachment individuals have to their apparel. Increasing the emotional durability could potentially make users 2223 
keep their items for longer, avoiding disposal and potentially increasing the number of uses. However, such 2224 
storage does not prevent users from continuing to buy more apparel.   2225 

ð Types of apparel storage: 2226 
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ƀ Apparel storage can be classified into two categories: active and inactive. Active apparel storage 2227 
involves placing regularly worn items inside wardrobes or easily accessible spaces. Inactive apparel 2228 
storage refers to keeping items at home without use for an extended period. Inactive storage 2229 
constitutes over 30% of apparel in European closets (European Parliamentary Research Service, 2230 
2019). 2231 

ð Reasons for inactive apparel storage: 2232 

ƀ Inactive apparel may include items that no longer fit, stored with the hope they will fit again, and 2233 
as a means of monitoring weight (Bye and McKinney, 2007). 2234 

ð Temporary storage practices: 2235 

ƀ Temporary storage occurs when users are contemplating disposal methods, waiting for apparel to 2236 
come back into fashion, repairing, or determining if there are still ways to utilise the apparel 2237 
(Cluver, 2008a). 2238 

ð Storage of basic apparel: 2239 

ƀ Essential but outdated or worn-out basic apparel is stored until substitutes are purchased (Cluver, 2240 
2008a). 2241 

Information requirements related to the end-of-use options (e.g. reusability) for apparel that is no longer wanted 2242 
could encourage users to opt to give a second life to their apparel, for instance via donation. This would avoid 2243 
the storage of apparel users no longer wish to wear or to keep in their closets. 2244 

6.4 User behaviour related to the disposal of apparel 2245 

6.4.1 Reasons for the disposal of apparel  2246 

Disposal (129) of apparel happens when a user transfers its ownership to another person or entity (Cluver, 2247 
2008a).  2248 

The main reasons for apparel disposal seem to be due to certain product characteristics changing over time, 2249 
damage or simply for reasons related to consumer preferences. 2250 

ð Factors influencing disposal decisions: 2251 

ƀ Individual characteristics, habits, demographics, product traits, and quality influence the decision 2252 
to dispose of an apparel products (Cluver, 2008; Goworek et al., 2012, as cited in Harris et al., 2253 
2016; Sandin et al., 2019).  2254 

ƀ Apparel disposal may also be associated with major life transitions such as moving house or the 2255 
death of a family member, being these moments also key triggers for disposal behaviour (Sigaard, 2256 
2023) 2257 

ƀ Perceived quality is crucial; low quality may lead to early disposal, and owning new apparel 2258 
frequently shortens usage time (Aakko and Niinimäki, 2022). 2259 

ƀ Loss of symbolic perceived value also contributes to early disposal (Gwozdz et al., 2017a). 2260 
ð Reasons for apparel disposal: 2261 

ƀ A review by Laitala and Klepp, (2022) of 17 consumer studies involving around 20 000  2262 
participants identified the most common reasons for apparel disposal as intrinsic quality (34%), 2263 
perceived value (31.4%), and fit issues (25.8%). These findings are consistent with the results 2264 
summarized in Table 36, which also highlight these factors as the primary reasons for apparel 2265 

disposal. While quality-related concerns are the leading cause, perceived value and fit issues are 2266 
almost equally significant.  2267 

ƀ Price influences disposal frequency, with consumers valuing higher-priced items and disposing of 2268 
cheaper apparel more frequently (Morgan and Birtwistle, 2009; Joy et al., 2012). 2269 

ð Intrinsic durability and user perceptions: 2270 

ƀ Intrinsic durability, defined during product design, influences the ability of apparel to withstand 2271 
wear without compromising functionality and aesthetics (Alliance of Commerce and Deloitte, 2272 
2022).  2273 

ƀ Physical issues like abrasion, colour changes, and broken zippers contribute to the perceived loss 2274 
of intrinsic durability (Laitala and Boks, 2012).  2275 

ð Disposed apparel problems: 2276 

ƀ Predominant problems of disposed apparel: colour fading and fabric-related issues. 2277 

ƀ Other issues: pilling, fabric breakdown, accidental damage, loss of dimensional stability, logo 2278 
failure, discoloration, holes in seams, and trim failure (Cooper and Claxton, 2022b). 2279 
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The combined dataset in Table 36 from various studies (detailed in Section 13.7.3.1) provides a comprehensive 2280 

view of global apparel disposal trends. Survey participants across countries commonly cite intrinsic quality and 2281 
fit as reasons for disposal of apparel. 2282 

Perceived value, taste-related factors, situational reasons, and fashion trends also play a role in apparel 2283 
disposal. Overall, there is a complex interplay of individual factors contributing to disposal decisions. 2284 

  2285 
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Table 36. Main reasons for apparel disposal 2286 

Publication Country Main reasons for the disposal (expressed in % of respondents) 

Intrinsic 

quality (e.g 

worn-out 

items) 

Fit issues Perceived 

value (e.g. 

taste-related 

unsuitability) 

Fashion 

changes 

Other (e.g. 

Situational 

reasons, 

functional 

shortcomings) 

Greenpeace, 
(2015) 

Germany 92 72 64 40 NA 

Ungerth and 
Carlsson, 
(2011) 

Sweden 60 9 21 NA 4 

Laitala and 
Boks, (2012)) 

Norway 49 19 11 NA 19 

Laitala and 
Klepp (2020) 

China, 
Germany, 
Japan, United 
Kingdom, and 
USA 

44 13 35 NA 9 

WRAP (2017b) United 
Kingdom 

18 42 33 NA NA 

Lang, 
Armstrong, 
and Brannon 
(2013) 

USA 30 31 39 NA NA 

Morell-
Delgado et al., 
(2024) 

Spain 65 44 21.5 NA 2.5 

YouGov, 
(2019) 

Italy 60 47 16 12 2 

Accenture, 
(2022) 

Poland 38 21 7 6 21 

N.B. NA: Not Available 2287 

Source: Own elaboration based on data provided in the indicated publications. 2288 

>c\ib`n di oc` kmj_p^o½n ^c\m\^o`mdnod^n h\t m`g\o` oj \kk\m`g lp\gdot dnnp`n oc\o ^\i nc`_ gdbco ji rcd^c otk`n 2289 
of performance and information requirements could be prioritised extend the duration of use of apparel 2290 
products. For instance, in order to enhance technical durability for an extended usage period, it is crucial to 2291 
understand the reasons behind consumer apparel disposal. Gaining such insights should aid in assessing 2292 
possible ecodesign requirements that foster the durability of the apparel, while also addressing practices 2293 
associated with premature disposal of apparel which have an overall negative impact on the environment. 2294 

Moreover, the reasons for disposal can focus on certain aspe^on ja oc` kmj_p^o½n k`majmh\i^`) 2295 

6.4.2 Disposal channels  2296 

Users may dispose of apparel directly in the residual waste, donate it for reuse or pass on to family and friends. 2297 

ð Disposal trends: 2298 

ƀ The person-product type of attachment plays a key role in how apparel may be disposed of. 2299 
Sharing within social circles is consistent behaviour when there are positive associations with the 2300 
pn`m½n \kk\m`g) I`b\odq` \nnj^d\odjin rdoc oc` \kk\m`g h\t m`npgo di _ji\odji' nr\kkdib' jm 2301 
disposal in the waste bin (Joung and Park-Poaps, 2013; Lewis, 2015). At the same time, throwing 2302 
away usable apparel is generally perceived negatively and as socially reproachable behaviour. 2303 

ƀ The overarching observation made by the European Commission. Directorate General Joint 2304 
Research Centre (2021) study regarding the quality of apparel found in residual waste is that there 2305 
exists a correlation between the proportion of apparel collected separately and the average quality 2306 
and value of apparel discarded in residual waste. According to the above-mentioned study, this 2307 
relationship is partly attributable to households' discerning decisions regarding the perceived 2308 
monetary value of apparel, determining which items merit donation or resale for reuse, and which 2309 
have minimal reuse potential. Supporting this notion, a 2018 study conducted in Denmark (Watson 2310 
et al., 2018) lends credence to this theory. It suggests that the 42 000 tonnes of apparel disposed 2311 
of in Danish residual waste for incineration in 2017 held an estimated value of 12-15 million 2312 
euros prior to disposal. In contrast, the 36 000 tonnes of apparel separately collected were sold 2313 
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on reuse markets for an estimated 65 million euros, signifying a value per tonne that is four to 2314 
five times higher. 2315 

The way users dispose of their apparel provides valuable data that can help shape information requirements 2316 
related to end-of-life behaviour. For instance, information requirements may guide consumers and public 2317 
authorities towards more sustainable choices when disposing of apparel, which could also contribute to 2318 
enhanced separate apparel collection rates as prescribed by the Waste Framework Directive by Member States 2319 
given the significant reuse potential of apparel.  2320 

6.4.3 Person-product attachment 2321 

Oc` `hjodji\g \oo\^ch`io ajmh`_ ]`or``i oc` \kk\m`g \i_ oc` ^jinph`m dn b`i`m\ggt m`a`mm`_ oj \n ¼k`mnji¸2322 
kmj_p^o \oo\^ch`io½)  Ocdn otk` ja ^jii`^odji ]`or``i \ pn`m \i_ \n apparel item has an influence on how long 2323 
consumers own certain apparel and how often they make use of it. This person-product attachment is usually 2324 
`h]`__`_ di oc` o`mh ¼`hjodji\g _pm\]dgdot½' rcd^c bj`n ]`tji_ epno api^odji\gdot) Oc` @gg`i H\^<mocpm 2325 
Foundation report (Ellen MacArthur Foundation, 2021) _`adi`n `hjodji\g _pm\]dgdot \n5 ¼oc` kmj_p^o½n m`g`q\ice 2326 
\i_ _`ndm\]dgdot oj \ pn`m' jm hpgodkg` pn`mn' jq`m odh`½) 2327 
 2328 
ð Ownership categories: 2329 

ƀ Ownership categories include 'active' (daily use), 'seldom' (several times a year), and 'inactive/in 2330 
storage' (rarely or never used) (Niinimäki and Armstrong, 2013). 2331 

ƀ A survey by Niinimäki and Armstrong (2013) identified elements fostering person-product 2332 
attachment: 2333 
o Functionality: Comfort, good fit, multi-function, ease of matching, easy to put on. 2334 
o Memory: Memories, received from a special person, family ties. 2335 
o Emotional satisfaction: Looking/feeling good, receiving compliments, love for the brand. 2336 
o Design and style: Good design, in style. 2337 
o Fabric and material: Nice colour, pleasant touch, aesthetic, flexible. 2338 
o Personal values, quality, effort invested, and financial value: Uniqueness, feeling relaxed, 2339 

durability, high quality, hand-made, reward for self, price (Niinimäki and Armstrong, 2013). 2340 
ð Value of new apparel and barriers to reuse: 2341 

ƀ Newly purchased apparel holds the highest emotional attachment due to its perceived intrinsic 2342 
value (Forbrugerrådet Tænk, 2022). 2343 

ƀ New apparel is used more frequently than older apparel; second-hand apparel is used 30% less 2344 
(Forbrugerrådet Tænk, 2022). 2345 

ƀ Reuse may extend the possession span but does not necessarily increase apparel usage (Laitala 2346 
and Klepp, 2021). 2347 

ð Emotional durability as a forward-looking issue: 2348 

ƀ Emotional durability, linked to consumer perceptions, is challenging to measure, relying on social 2349 
science concepts (Alliance of Commerce and Deloitte, 2022).  2350 

ð Quality as a key factor in prolonged use: 2351 

ƀ Quality is a significant factor in incentivising prolonged apparel use. In fact, consumers express 2352 
willingness to wear apparel longer if it is of better quality, maintains shape and colour, and has a 2353 
bonding effect (Kleinhückelkotten et al., 2019; Laitala et al., 2021a). 2354 

ð Role of designers in increasing emotional attachment: 2355 

ƀ Strategies to promote the product-person attachment include designing for long-term needs, 2356 
incorporating added value, and creating adaptable, modular, or timeless products (Niinimäki and 2357 
Armstrong, 2013; Alliance of Commerce and Deloitte, 2022). 2358 

6.4.4 Returns of apparel 2359 

The dynamics of online shopping and returns encompass various facets that influence consumer behaviour and 2360 
preferences. Convenience emerges as a primary driver for the proliferation of online purchases, while return 2361 
policies and processes significantly shape the shopping experience. This overview delves into return rates, 2362 
underlying reasons for returns, and the factors influencing return behaviour, shedding light on the complexities 2363 
of the retail returns landscape. 2364 

ð Online shopping and returns: 2365 

ƀ Convenience is a key reason for online shopping (AK Wienn and Greenpeace, 2023a). 2366 
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ƀ Long return periods encourage more apparel orders, while inconvenient return processes lead to 2367 
items being stored rather than returned (Forbrugerrådet Tænk, 2022). 2368 

ð Return rates and demographics: 2369 

ƀ Casual dresses, jackets and jeans have high return rates, with expensive products more likely to 2370 
be returned (EEA, 2024). 2371 

ƀ Women tend to return more online purchases than men (AK Wienn and Greenpeace, 2023a; British 2372 
A\ncdji >jpi^dg½n Dinodopo` ja Kjndodq` \i_ Mjg\i_ =`mb`m' -+-.$. 2373 

ƀ Young consumers, more active in online shopping, tend to return apparel more frequently, ordering 2374 
multiple sizes (AK Wienn and Greenpeace, 2023a). 2375 

ð Reasons for returns: 2376 

ƀ Fit issues: Fit issues is the main reason for returns, followed by taste-related unsuitability 2377 

(including shape, material, colour, or pattern dislike), quality and faulty items (Foresight Factory, 2378 
2021; Zimmermann et al., 2021). 2379 

ƀ Mis-buying: Common issue with online shopping, driven by fitting problems and consumer dislikes 2380 

(Forbrugerrådet Tænk, 2022). 2381 

ƀ Quality concerns: Low quality, lack of durability, and buyer's remorse also contribute to returns 2382 

(Bernon et al., 2011).  2383 
ð Factors influencing returns: 2384 

ƀ Sizing issues: Difficulty interpreting sizing scales and inconsistent sizing contribute to fitting 2385 

problems (Vladimirova et al., 2022). 2386 

ƀ Return policies: Consumers often check return policies before purchasing, and their return 2387 

experience influences repeat purchases (Asdecker and Sucky, 2019). 2388 

ƀ Assumptions about returns: Many consumers assume returned items are always resold, 2389 

impacting their return behaviour (Makov, 2023). 2390 

Similarly to the reasons for apparel disposal, the causes for apparel returns may shed light on the product 2391 
aspects that are important for users, e.g. quality. This could support the potential inclusion of durability 2392 
ecodesign requirements.  2393 
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7 Current EU Ecolabel criteria for textile products 2394 

This section analyses the current EU Ecolabel criteria for textile products (130) in light of their revision. Section 2395 
7.1 reports the facts and figures of the criteria, whereas Section 7.2 provides the main suggestions for the 2396 
criteria revision received via the initial questionnaire (see Table 1 in Section 1). Section 7.3 describes the 2397 
relationship between the new mandatory ecodesign framework (ESPR) and the revision of the EU Ecolabel 2398 
criteria for textile products. Finally, Section 7.4 provides a detailed comparison of the criteria for textile products 2399 
set by the EU Ecolabel, Blue Angel and Nordic Swan. This analysis set the bases to address Article 6(f) of the 2400 
EU Ecolabel Regulation which promotes synergy with other officially recognised ISO Type I environmental labels 2401 
(Ecolabels). 2402 

7.1 Facts and figures 2403 

In recent years, the number of licences and products awarded the EU Ecolabel for textile products has 2404 
continuously increased (Figure 93 in Section 13.8.1). In September 2023, the EU Ecolabel for textile products 2405 

counted 86 licences and 9 250 products. The most licences were awarded by Denmark, Italy and Norway, 2406 
representing 28%, 21% and 13% of the total, respectively. The most products were awarded by Portugal, Italy 2407 
and Denmark, representing 42%, 36% and 14% of the total, respectively. More details are available in Table 2408 

156 in Section 13.8.1.  2409 

Table 37 reports the figures published in September 2023 according to the type of products. Most licences and 2410 
products awarded were textile apparel: 76% and 32% of the total products and licences, respectively. 2411 
Home/interior textiles were 8% and 18% of the total products and licences, respectively. Cleaning products were 2412 
11% and 16% of the total products and licences, respectively. Intermediate products represent a significant 2413 
percentage in terms of licences but less in products. 2414 

Table 37. Figures of types of products awarded the EU Ecolabel for textile products in September 2023 2415 

Type of product 

Licences Products 

Number 
Percentage  

of the total (%) 
Number 

Percentage  

of the total (%) 

Textile apparel 27 32 6 947 76 

Home/interior textiles 15 18 688 8 

Textile cleaning products 14 16 1 012 11 

Intermediate products,  
such as textile fibres, yarns, fabrics and knitted panels 

27 32 512 6 

Intermediate products,  
such as non-fibre elements 

2 2 4 <1 

N.B. The number of licences and products is affected by the reporting methods used by competent bodies. This results in small discrepancies 2416 
compared to the total statistics. 2417 

Source: own elaboration based on data provided by EU Ecolabel Helpdesk 2418 

7.2 Suggestions for the revision of EU Ecolabel criteria 2419 

When voting on the final draft of the current EU Ecolabel criteria, in November 2013, the Commission and the 2420 
Member States identified some aspects to potentially be assessed during the subsequent revision process of 2421 
the EU Ecolabel criteria. The proposal suggested investigating the extension of the scope to silk, bamboo fibres, 2422 
man-made fibres, as well as the use of additional recycled materials and potential alternatives to the use of 2423 
fluorinated membranes.  2424 

The initial questionnaire (see Table 1 in Section 1) allowed the collection of respondents½ opinions on the current 2425 

EU Ecolabel criteria and on the potential topics to investigate during the revision process. Out of 34 respondents, 2426 
10 belonged to the manufacturing industry and 6 to governmental institutions (4 competent bodies of the EU 2427 
Ecolabel), 29% and 18% of the total, respectively. More details about the types of respondents are provided in 2428 
Table 157 in Section 13.8.2.  2429 

 

 

130  EU Ecolabel criteria for textile products. Commission Decision of 5 June 2014 establishing the ecological criteria for the award of the 
EU Ecolabel for textile products. Commission Decision (2014/350/EU). Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014D0350-20201201
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In general, current EU Ecolabel criteria are perceived to be too complex, and the application process cumbersome 2430 
and bureaucratic, with most of the costs and difficulties being related to the involvement of suppliers, tests and 2431 
certifications.  2432 

In particular, two competent bodies declared that applicants usually need clarifications/guidance on which 2433 
products are included in the scope, and which are the corresponding criteria that these specific products must 2434 
meet. A couple of competent bodies reported that some applicants gave up with the application, because they 2435 
lacked data and information on their supply chain. This is further confirmation of the features of the supply 2436 
chain discussed in Section 5.6. 2437 

Respondents had different general perceptions about the interest in the EU Ecolabel criteria: 32% think that 2438 
consumers look for textile products with the EU Ecolabel, 52% think that consumers do not look for products 2439 
with the EU Ecolabel, and 16% have no opinion.  2440 

Respondents to the initial questionnaire gave specific suggestions on the requirements of the current EU 2441 
Ecolabel criteria for textile products, reported in Section 13.8.2, Table 158 to Table 162. 2442 

General suggestions on how to improve the EU Ecolabel criteria included: 2443 

¶ simplification of the application process; 2444 

¶ harmonisation of the requirements with the ones of other Type I ecolabels; 2445 

¶ use of more third-party certifications to prove compliance with the criteria (e.g. on chemicals) 2446 
to streamline the verification process; 2447 

¶ facilitating the retrieval of information from the supply chain actors outside the EU; 2448 

¶ inclusion of criteria addressing product recyclability and packaging; 2449 

¶ alignment with ecodesign requirements developed in the framework of the ESPR.  2450 

7.3 Revision of EU Ecolabel criteria within the ESPR framework 2451 

The establishment of the ESPR brings a change in the revision of the EU Ecolabel criteria for products addressed 2452 
by a delegated act of the ESPR. This is the case of the EU Ecolabel criteria for textile products. As mentioned in 2453 
Section 1, Article 34(3) of the ESPR establishes synergies between the mandatory ecodesign legislative 2454 
framework and the EU Ecolabel, as the EU Ecolabel could be used as proof of compliance to Ecodesign 2455 
requirements when ESPR and EU Ecolabel cover the same product groups. The ESPR and EU Ecolabel 2456 
requirements must therefore be coherent and synergic to guarantee that products awarded the EU Ecolabel 2457 
comply with the ESPR requirements set in the relevant delegated act. Therefore, the revision of the EU Ecolabel 2458 
criteria for textile products remains regulated by the EU Ecolabel Regulation, but it should also follow the 2459 
framework of the ESPR.  2460 

In particular, this means that the EU Ecolabel criteria should complement ecodesign requirements, increasing 2461 
the ambition level set by the ESPR, complying with the specificities of the EU Ecolabel Regulation. For instance, 2462 
the EU Ecolabel criteria could restrict hazardous chemicals and consider ethical and social aspects where 2463 
appropriate, as well as they could forbid or restrict the use of specific chemicals and substances.  2464 

The EU Ecolabel criteria for textile products set the product environmental performance at fibre, fabric and 2465 
product level:  2466 

¶ specific fibres must meet requirements on sourcing, and emissions at their production stage;  2467 

¶ fabrics must demonstrate that they satisfy specific physical durability parameters; 2468 

¶ the product, as well as its components, must meet specific requirements regarding chemical 2469 
content. 2470 

These EU Ecolabel criteria disregard the final function of the product, e.g. there is no distinction as to whether 2471 
a fabric is used as component of a T-shirt, a winter jacket, or a sofa. As explained in Section 3.2, the same 2472 
approach cannot be used in the PS because ecodesign requirements must include aspects like durability and 2473 
recycled content, which are closely related to the function and use of the textile product. A preliminary exchange 2474 
with the textile industry and associations provided important information on this subject. First, a fabric must be 2475 
designed considering its final use because it undergoes different wear and tear according to the function and 2476 
use of the textile product. Second, the fact that mechanically recycled natural fibres are shorter than virgin 2477 
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natural fibres significantly affects the physical characteristics of the yarn and consequently of the fabric. The 2478 
longer the fibre, the thinner the manufactured yarn can be. Specific yarns are used to produce specific fabrics. 2479 
In general, a T-shirt, which requires thin yarns, can contain less mechanically recycled natural fibre than a coat, 2480 
which can be manufactured with thicker yarns. This means that the possibility to use a specific quantity of 2481 
recycled natural fibres in a textile product depends on the function performed by the textile product including 2482 
the intended lifespan. Additionally, the content of recycled fibres affects the characteristics of the yarn and 2483 
influences thereby its aesthetic, and the comfort provided to the user. 2484 

7.4 Looking for synergies with other Ecolabels used in the EU 2485 

Article 6(f) of the EU Ecolabel Regulation promotes synergy with other officially recognised ISO Type I 2486 
environmental labels (Ecolabels). In the EU, besides the EU Ecolabel for textile products, there are the following:  2487 

¶ Blue Angel ¸ The German Ecolabel: criteria are set by DE-UZ 154 Basic Award Criteria. Edition 2488 
January 2023, version 2 (131).  2489 

¶ Nordic Swan Ecolabel: criteria are set by ¼Textiles, hides/skins, and leather½. Version 5.4 (132). 2490 
Ijm_d^ Nr\i @^jg\]`g c\n \ n`k\m\o` ^mdo`md\ n`o ajm ^g`\idib o`sodg`n ^\gg`_ ºNpkkgd`n ajm 2491 
hd^mjad]m` ]\n`_ ^g`\idib»' rcd^c di^gp_`n ^gjocn' hjkn' k\_n' \i_ joc`m ^g`\idib kmj_p^on 2492 
containing microfibres. Version 2.9 (133). 2493 

Table 38 reports the scope of these Ecolabels according to the classification adopted in this PS. Besides some 2494 

differences, the three Ecolabels include in their scope apparel, home/interior textiles, technical textiles like 2495 
cleaning textiles, and intermediate textile products. Nordic Swan is the only Ecolabel addressing hide and leather 2496 
products.  2497 

Section 13.8.3 (from Table 163 to Table 169) describes in parallel the topics addressed by the criteria of the 2498 

three Ecolabels, which all have the same approach. They set the product environmental performance at fibre, 2499 
fabric and product level, as described for the EU Ecolabel criteria in Section 7.3.  2500 

The three Ecolabels address the same main topics, even if there are differences in terms of ambition level, 2501 
specific substances and test methods used as verification.  2502 

  2503 

 

 

131  Blue Angel ¸ The German Ecolabel: DE-UZ 154 Basic Award Criteria. Edition January 2023, version 2. Available at this link. Last 
accessed on 12 January 2024.  

132  Nordic Swan Ecolabel: Textiles, hides/skins, and leather. Version 5.4. Available at this link. Last accessed on 12 January 2024. 
133  Nordic Swan Ecolabel: Supplies for microfibre based cleaning. Available at this link. Last accessed on 22 April 2025. 

https://produktinfo.blauer-engel.de/uploads/criteriafile/en/DE-UZ%20154-202301-en-criteria-V2.pdf
https://www.nordic-swan-ecolabel.org/4adf87/contentassets/0d536cdbc8894f72bd1ac76004652c31/criteria-document_112_products-of-textiles-hidesskins-and-leather-112_english2.pdf
https://www.nordic-swan-ecolabel.org/4afec1/contentassets/b8e5cd2c60294154964a7b2db2b3b98f/criteria-document_083_supplies-for-microfibre-based-cleaning-083_english3.pdf
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Table 38. Scope of the textile Ecolabels used the most in the EU  2504 

Type of 

product 
EU Ecolabel (a) Blue Angel (b) Nordic Swan (c) 

Apparel 

Textile clothing and accessories: 
clothing and accessories 
consisting of at least 80% by 
weight of textile fibres in a 
woven, non-woven or knitted 
form. 

- Textile clothing and textile 
accessories consisting of at 
least 90% textile fibres by 
mass. 
 
- Functional clothing in which 
more than 90% by mass of the 
material is textile fibres or 
textile substances that have 
undergone finishing processes 
(impregnation, sealing, etc.). 

Apparel and accessories, for example 
trousers, shirts, jackets, workwear, 
uniforms, underwear, handkerchiefs, 
scarves. 

Home/interior 
textiles 

Interior textiles:  
textile products for interior use 
consisting of at least 80% by 
weight of textile fibres in a 
woven, non-woven or knitted 
form. 

- Textile products for use inside 
buildings (house and home 
textiles incl. uncoated carpets) 
consisting of at least 90% 
textile fibres by mass. 
 
- Bedding consisting of at least 
90% textile fibres by mass. 

Furnishing fabrics (for both private 
and professional use), such as towels, 
bedding, curtains, tablecloths, pillows, 
duvets, plus textiles for use in the 
furnishing of cars/trains/aircraft/boats.  

Technical 
textiles 

Cleaning products:  
woven or non-woven products 
made from textile fibres and 
intended for the wet or dry 
cleaning of surfaces and the 
drying of kitchenware 

- Cleaning textiles: woven or 
non-woven textiles consisting of 
at least 90% textile fibres by 
mass that are designed for the 
wet or dry cleaning of surfaces 
or for drying household articles. 
 
- Textile products designed for 
food contact (e.g. waxed cloths). 

NA 

Intermediate 
products 

Textile fibres, yarn, fabric and 
knitted panels:  
intermediate products intended 
for use in textile clothing and 
accessories and interior textiles, 
including upholstery fabric and 
mattress ticking prior to the 
application of backings and 
treatments associated with the 
final product. 
 
Non-fibre elements:  
intermediate products that are 
incorporated into textile 
clothing and accessories and 
interior textiles, including zips, 
buttons and other accessories, 
as well as membranes, coatings 
and laminates. 

- Fibres, yarn, fabric, knitted and 
crocheted items, non-wovens 
(including textile composites). 
 
- Fibres made of stainless steel 
and mineral fibres are limited to 
a maximum of 10% by mass. 

- Fibres*, yarn, fabric. 
* Only the following fibre types can be 
certified with the Nordic Swan Ecolabel 
as a certified fibre and only if the 
relevant fibre requirements of the 
criteria are met: Organic cotton fibres, 
wool, and other creatine fibres (either 
sheep, camel, alpaca, or goat), 
regenerated cellulose produced by 
closed loop process, flax (linen), silk, 
bamboo, sisal and other bast fibres. 
 
- Durable non-woven textiles that are 
to be used for apparel and accessories 
or in interior furnishings. 

Other 
products 

Accessories such as bags, 
handbags, purses, and wallets 
are eligible for the EU Ecolabel, 
provided they contain at least 
80% textile fibre and that non-
fibre elements comply with the 
requirements set by 
Commission Decision 
2014/350/EU. 

Handbags, bicycle bags, 
backpacks and school bags 
consisting of at least 70% 
textile fibres by mass. 

- Purses, wallets, and bags. 
 
- Hide and leather products, such as 
jackets, trousers or bags, and 
hides/skins and leather as raw 
materials for clothing or home 
furnishings (including for 
cars/trains/aircraft/boats), from the 
following species of animal: sheep, 
goat, cow, horse, pig, elk, deer, and 
reindeer. 

(a) EU Ecolabel criteria for textile products. Commission Decision (2014/350/EU).  2505 
(b) Blue Angel ¸ The German Ecolabel: DE-UZ 154 Basic Award Criteria. Edition January 2023, version 2. 2506 
(c) Nordic Swan Ecolabel: Textiles, hides/skins, and leather. Version 5.4. 2507 
N.B. The classification of the type of products follows the classification adopted in this PS, which does not necessarily correspond to the 2508 

classification given by the specific Ecolabel. NA: Not available. 2509 

Source: own production 2510 
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8 Public procurement and current EU voluntary Green Public Procurement 2511 

criteria  2512 

As mentioned in Section 1, the PS will provide the scientific and technical basis for the future development of 2513 
the possible mandatory EU GPP requirements for textile products within the framework of the ESPR. To this 2514 
aim, it is important to assess the current public procurement of apparel in the EU (Section 8.1), and the current 2515 
status of the voluntary EU GPP criteria, which could provide important learnings for the development of future 2516 
mandatory criteria (Section 8.2).  2517 

8.1 Public procurement in the EU 2518 

Public procurement in the EU is regulated by Directive 2014/24/EU (134), Directive 2014/23/EU (135) and Directive 2519 
2014/25/EU (136). Monitoring public procurement is currently a challenging task. The first reporting and 2520 
monitoring exercise (COM(2021) 245 final) (137) submitted by Member States showed that all reports contained 2521 
more qualitative information than quantitative data. Additionally, the incomplete available data limited the 2522 
analysis at EU level (COM(2021) 245 final). The monitoring exercise showed that Member States follow 2523 
different methodologies for data collection, and that in several cases there were discrepancies between figures 2524 
collected at country level and figures reported on Tenders Electronic Daily (TED) (138).  2525 

TED is the online version of the 'Supplement to the Official Journal' of the EU, which is dedicated to European 2526 
public procurement. TED gathers information covering public procurement for the European Economic Area, 2527 
Switzerland, and the Republic of North Macedonia from 1 January 2006 to 31 December 2021. These data 2528 
include the most important information of the contract notice and contract award notice standard forms, such 2529 
as who bought what from whom, for how much, and which procedure and award criteria were used. Therefore, 2530 
TED is the only platform that can currently be used to analyse public procurement in the EU. 2531 

Generally, the data reported in TED consist of tenders above the procurement threshold of EUR 139 000. 2532 
Nevertheless, many public authorities register on TED data of their tenders below this mandatory threshold.  2533 

Goods, works, and services that are being procured are classified with Common Procurement Vocabulary (CPV) 2534 
codes. CPV codes help procurement personnel to classify their contract notices and to help suppliers find the 2535 
notices which are of interest.  2536 

Each CPV code nine digits: the first two digits identify the divisions (XX000000-Y); the first three digits identify 2537 
the groups (XXX00000-Y); the first four digits identify the classes (XXXX0000-Y); the first five digits identify the 2538 
categories (XXXXX000-Y). Each of the last three digits gives a greater degree of precision within each category. 2539 
A ninth digit serves to verify the previous digits.  2540 

Table 170 in Section 13.9.1 reports the CPV codes for products in the scope of the PS. 2541 

CPV codes related to apparel were investigated in the TED dataset (139) for 5 years before the pandemic (2015-2542 
2019). This time interval was chosen to investigate the latest evolution of public procurements without 2543 
considering the market disruption caused by the COVID-19 pandemic in 2020.  2544 

The description of CPV codes reported in the Contract Award allowed the analysis of apparel public procurement 2545 
as reported in Table 39. The number of Contract Awards procuring apparel in the EU gradually increased from 2546 

556 in 2015 to 1 261 in 2019. Products included in the CPV group of ¼J^^pk\odji\g ^gjocdib' nk`^d\g rjmfr`\m 2547 
\i_ \^^`nnjmd`n½ were the most purchased by public authorities in the investigated years, representing between 2548 
42% and 46% of the total procured apparel reported in TED.  2549 

 

 

134  Public Procurement Directive. Directive 2014/24/EU of the European Parliament and of the Council of 26 February 2014 on public 
procurement and repealing Directive 2004/18/EC (Text with EEA relevance)Text with EEA relevance. Available at this link. 

135  Award of Concession Contracts Directive. Directive 2014/23/EU of the European Parliament and of the Council of 26 February 2014 
on the award of concession contracts (Text with EEA relevance) Text with EEA relevance. Available at this link. 

136  Directive 2014/25/EU of the European Parliament and of the Council of 26 February 2014 on procurement by entities operating in 
the water, energy, transport and postal services sectors and repealing Directive 2004/17/EC (Text with EEA relevance)Text with EEA 
relevance. Available at this link. 

137  Report from the Commission - Implementation and best practices of national procurement policies in the Internal Market. 
COM/2021/245 final. Available at this link. 

138  Tenders Electronic Daily (TED). The online version of the 'Supplement to the Official Journal' of the EU, dedicated to European public 
procurement. Available at this link. Last visited on 12 January 2024. 

139  Tenders Electronic Daily (TED) (csv subset) ¸ public procurement notices. Available at this link. Last accessed on 12 January 2024. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014L0024-20220101&qid=1705274353899
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014L0023-20240101&qid=1705274371251
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014L0025-20240101&qid=1707700100260
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0245&qid=1705275350187
https://ted.europa.eu/TED/main/HomePage.do
https://data.europa.eu/data/datasets/ted-csv?locale=en
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The analysis showed that the Member States with the highest number of Contract Awards reported in TED were 2550 
France, Germany, Poland and Czechia. More details about the analysis are available in Section 13.9.2.  2551 

Table 39. Number of Contract Awards procuring apparel in the EU  2552 

CPV code 
2015 2016 2017 2018 2019 

N % N % N % N % N % 

181XXXXX-X  
Occupational clothing,  
special workwear and accessories 

241 43 285 46 360 43 431 44 533 42 

182XXXXX-X  
Outerwear 

61 11 68 11 93 11 93 10 124 10 

183XXXXX-X  
Garments 

57 10 60 10 88 11 99 10 138 11 

184XXXXX-X  
Special clothing and accessories 

110 20 47 8 97 12 111 11 142 11 

351134XX-X  
Protective and safety clothing 

14 3 37 6 50 6 69 7 103 8 

3741XXXX-X  
Sport goods and equipment 

7 1 11 2 8 1 10 1 15 1 

3581XXXX-X  
Individual and support equipment 

66 12 108 18 133 16 158 16 206 16 

Total 556 100 616 100 829 100 971 100 1 261 100 
N.B. N: number of Contract Awards. %: Percentage of Contract Awards compared to the total number of contracts related to textile products. 2553 

Source: own elaboration based on Tenders Electronic Daily (TED) (csv subset) ȿ public procurement notices (139).  2554 

8.2 Current voluntary EU Green Public Procurement criteria 2555 

As mentioned in Section 1, the PS will provide the scientific and technical basis for the future development of 2556 
the mandatory EU GPP requirements for textile products within the framework of the ESPR. To this aim, the 2557 
analysis of current voluntary EU GPP criteria (140) could provide some important learnings.  2558 

The current voluntary EU GPP criteria are based on the current EU Ecolabel criteria for textile products. In 2559 
addition to EU Ecolabel criteria, the voluntary EU GPP criteria suggest some requirements about textile services 2560 
related to laundry operations and take-back systems.  2561 

The initial questionnaire (see Table 1 in Section 1) allowed the collection of respondents½ opinions on the status 2562 

of the current voluntary EU GPP criteria and on the lessons learnt so far. Out of 34 respondents, 12 belonged 2563 
to the governmental institutions and 6 to the manufacturing industry, 35% and 18% of the total, respectively. 2564 
More details about the types of respondents are provided in Table 176 in Section 13.9.3.  2565 

The questionnaire showed that although many European countries (141) have GPP schemes on textile products, 2566 
it is not possible to understand the uptake of the EU GPP criteria. This is mainly due to their voluntary nature, 2567 
and the lack of a framework to collect this kind of data.  2568 

In light of possible future mandatory EU GPP criteria, respondents provided the following suggestions: 2569 

ð Provide a clear and fixed set of requirements, which will allow manufacturers to produce goods 2570 
that meet the demand.  2571 

ð Assess administrative obstacles related to the premature disposal of textile products caused by 2572 
contracting or budget period reasons.  2573 

ð Facilitate the verification of product characteristics to procurers, who are usually not sustainability 2574 
experts.  2575 

ð Establish a framework based on Life Cycle Costing of durable textile products.  2576 

 

 

140  EU GPP criteria for textile products and services. Commission Staff Working Document on EU green public procurement criteria for 
textiles products and services. SWD(2017) 231 final. Available at this link. 

141  These countries are: Austria, Belgium, Czechia, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Malta, the Netherlands, 
Portugal, Sweden and Norway. 

file:///C:/Users/delrean/Downloads/Criteria%20for%20Textiles%20products%20and%20services%20-2.pdf
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ð Establish a framework which considers environmental and social aspects in the whole value chain, 2577 
possibly promoting the purchase of second-hand products.  2578 

ð Support public authorities to develop a common strategy in purchasing and disposing of textile 2579 
products. 2580 

The positions expressed by the respondents to the initial questionnaire are complemented by COM(2021) 245 2581 
final (137). This Communication lists the main aspects hindering the adoption of current voluntary EU GPP criteria:  2582 

¶ the lack of legal obligation;  2583 

¶ the lack of legal certainty on the correct interpretation of the requirement for a ¼gdif oj oc` 2584 
np]e`^o h\oo`m ja oc` ^jiom\^o½ \i_ oc` b`i`m\g a`\m ja gdodb\odji6  2585 

¶ the lack of data proving the economic benefits of applying GPP criteria;  2586 

¶ the difficulty to monitor their application;  2587 

¶ the lack of specific knowledge and skills of the public servants engaged in tendering 2588 
procedures;  2589 

¶ the fact that GPP may be perceived as an obstacle to competition, specifically restricting SME 2590 
participation in public tendering. 2591 

 2592 
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9 Technologies 2593 

This section addresses the Task 4 of the MEErP providing a general technical analysis of the products in 2594 

the scope. This analysis aims to describe the following types of product technologies: 2595 

ð The Base Case of technologies (BC), which is the average product on the market. 2596 

ð The Best Available Technologies (BAT), which have the most ambitious performances available on 2597 
the market. BAT are implemented at scale. 2598 

ð The Best Not yet Available Technologies (BNAT), which have the most ambitious performances, 2599 
but they are not implemented at scale, therefore they are considered not available on the market. 2600 

In this context, product technologies are products with defined characteristics related to a specific product 2601 
aspect reported in Article 5(1) of the ESPR, such as durability, repairability, etc.  2602 

Section 9.1 identifies the relevant product aspects for the products in scope, and groups those that can be 2603 
potentially addressed with the same product parameters via future requirements. This approach aims to 2604 
streamline the multi-criteria analysis that will be performed in the following Tasks of the PS.  2605 

Section 9.2 describes the product technologies for each relevant product aspect, analysing the complexity of 2606 
their ecosystems.  2607 

Section 9.3 reports on the influence that product aspects have upon each other and proposes product categories 2608 
based on the analysis performed in section 9.2. Information reported in Tasks 1 to 4 feed the environmental 2609 
and economic models in Tasks 5 (section 10) and Task 6 (section 11), which describe the base cases and design 2610 
options, respectively. Each product category reported in section 9.3 will be described with a representative 2611 
product, which will be used as reference for all products belonging to the specific category.  2612 

As for product categories, previous sections of the preparatory study used the product categories suggested by 2613 
the PEFCR A&F to describe the scope of the study (section 3) and characteristics of the market (section 5). The 2614 
new categorization reported in section 9.3 serves the aims of the preparatory study based on the analysis of 2615 
product technologies. 2616 

The analysis performed in Section 9 goes beyond the directions reported in the MEErP. It aims to address Task 2617 
4 of the MEErP in the context of the ESPR.  2618 

9.1 Relevant product aspects 2619 

Article 5(1) of ESPR establishes that, in order to address environmental impacts of products, the ecodesign 2620 
requirements in the delegated acts shall improve the relevant aspects from a specific list of product aspects. 2621 
This list includes 16 product aspects:  2622 

(a) durability 2623 

(b) reliability 2624 

(c) reusability 2625 

(d) upgradability 2626 

(e) repairability,  2627 

(f) the possibility of maintenance and refurbishment 2628 

(g) the presence of substances of concern  2629 

(h) energy use and energy efficiency 2630 

(i) water use and water efficiency 2631 

(j) resource use and resource efficiency 2632 

(k) recycled content 2633 

(l) the possibility of remanufacturing 2634 

(m) recyclability 2635 

(n) the possibility of recovery of materials 2636 
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(o) environmental impacts, including carbon footprint and environmental footprint 2637 

(p) expected generation of waste 2638 

Article 5 of ESPR also establishes that ecodesign requirements in the delegated acts shall be based on the 2639 
above product aspects, when they are relevant to the product group concerned. Therefore, this section aims to 2640 
evaluate the relevance of the 16 product aspects in the context of textile apparel, that deserve to be further 2641 
analysed in the subsequent sections. To this aim, two main actions were performed:  2642 

ð Discarding product aspects that are not relevant in the context of textile apparel; 2643 

ð Grouping product aspects that can be addressed together in order to streamline the following steps 2644 
of the study.  2645 

Section 9.1.1 provides a general description of the  methodology followed, whereas Section 9.1.2 describes the 2646 
specific steps involved. Finally, section 9.1.3 describes the proposed grouping of product aspects. This approach 2647 
aims to streamline any subsequent analysis, rather than deciding at this stage which product aspects could be 2648 
regulated with ecodesign requirement.  2649 

9.1.1 Methodology  2650 

The analysis undertaken started from the list of 16 product aspects in Article 5 of ESPR, and aimed to: (a) 2651 
exclude product aspects which were not relevant for textile apparel, and (b) group product aspects that could 2652 
be potentially addressed with the same product parameters via future requirements. This approach streamlines 2653 
the multi-criteria analysis that will be performed in the following tasks of the PS.  2654 

Non-relevant product aspects were excluded following three steps: 2655 

¶ Generic description of textile apparel,  2656 

¶ Guiding questions, and  2657 

¶ Qualitative assessment. 2658 

First, textile apparel were described considering the following characteristics: final vs intermediate product; 2659 
complex vs non-complex product; and durable vs consumable product. This description sets the understanding 2660 
of the product characteristics that are crucial for steps 2 and 3. Second, key guiding questions identified product 2661 
aspects that evidently were not relevant for textile apparel. Third, a qualitative assessment investigated 2662 
technical, socioeconomic and environmental dimensions. This qualitative assessment was based on information 2663 
found in the literature and did not aim to produce a comprehensive analysis given this will be performed in the 2664 
following tasks of the PS. The purpose of the qualitative assessment is to further refine the justification to 2665 
exclude product aspects that are evidently not relevant for textile apparel, and to serve as a basis for the 2666 
grouping of product aspects.  2667 

Finally, only the relevant product aspects were grouped taking into account the characteristics of each product 2668 
aspect and the product parameters reported in Annex I to ESPR. This grouping streamlined the following steps 2669 
of the PS because it allowed the use of the same parameters to address more than one product aspect. 2670 
Therefore, this grouping decreased the number of relevant product aspects to be investigated in the analysis 2671 
of technologies (see section 9.2) and Tasks 5 and 6 of the PS. 2672 

9.1.2 Exclusion of non-relevant product aspects 2673 

This section followed the methodology described in section 9.1.1 and identifies product aspects that are 2674 
considered not relevant for textile apparel.  2675 

Generic description of textile apparel 2676 

Textile apparel were screened following three sets of characteristics: 2677 

ð Intermediate product or final product 2678 

ð Complex product or non-complex product 2679 

ð Durable product or consumable product 2680 

According to Article 2(3) of the ESPR, an intermediate product is a product that requires further manufacturing 2681 
or transformation such as mixing, coating or assembling to make it suitable for customers. Conversely, a final 2682 
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product is understood to be a product that is already suitable for users. One of the main differences between 2683 
intermediate and final products is the lifecycle stages that can be considered. While all lifecycles stages could 2684 
be evaluated in the assessment of final products, in the case of intermediate products a cradle-to-gate 2685 
approach is followed, where the use stage is disregarded and the end-of-life stage is only partially assessed. 2686 
Product aspects that serve to reduce the impacts of use and end-of-life stages would be considered as not 2687 
relevant for intermediate products. By definition, textile apparel belongs to final products, because it is suitable 2688 

for consumers.  2689 

According to Council Regulation (EC) 6/2002 (142), a complex product is a product which is composed of multiple 2690 
components which can be replaced permitting disassembly and re-assembly of the product. In contrast, non-2691 
complex products do not include components or priority parts, thus they do not have components that can be 2692 
replaced. A product's priority part is functionally important and is likely to fail or to be upgraded. The part will 2693 
have high priority if it is necessary to deliver either primary (necessary to fulfil the intended use) or secondary 2694 
functions (necessary to enable, supplement or enhance the primary function) (Cordella, Alfieri, et al., 2019).  2695 

Textile apparel belongs to the category of complex products, because often it is composed of multiple 2696 

components which can be replaced permitting disassembly and re-assembly of the product. Additionally, the 2697 
complexity of textile apparel relies on the numerous fibre types used in blends and processed in several ways 2698 
along spinning, fabric manufacturing and finishing processes (143). Therefore, even textile apparel that is not 2699 
made of components is considered to be a complex product. 2700 

Finally, textile apparel belongs to durable products because it is conceived and designed to last. Conversely, 2701 

once used, consumable products are expected to be consumed or discarded.  2702 

Therefore, textile apparel encompasses final, complex and durable products whose relevant product aspects 2703 
should consider all life-cycle stages, the technological product complexity and its durable function. 2704 

Guiding questions 2705 

Key guiding questions were used to identify product aspects that evidently are not relevant for textile apparel. 2706 
These questions addressed only the circularity aspects and did not focus on substances of concern, generic 2707 
environmental impacts or use and efficiency of water, energy and resources, because these product aspects 2708 
were considered already relevant based on the analysis performed in Section 3.1.3 and 3.3.  2709 

Durability 2710 

Is the functionality of the textile apparel expected to be provided for a long lifetime and/or for a high amount 2711 
of multiple uses?  2712 

Yes, it is. Therefore, durability can be considered a relevant product aspect.  2713 

Reliability 2714 

Can the use of the textile apparel or a part/component thereof cause a limiting event in the product? 2715 

Yes, fatigue and or ageing of the product (or of a specific part/component) due to its use can cause a limiting 2716 
event that prevents its use. Therefore, reliability can be considered a relevant product aspect.  2717 

Reusability 2718 

Could the reuse of textile apparel potentially entail a health risk? 2719 

In general, reuse of textile apparel do not entail health risks for consumers. Therefore, reusability can be 2720 
considered a relevant product aspect.  2721 

Upgradability 2722 

Would it be technically feasible to upgrade a priority part that could potentially stop functioning, that is already 2723 
not allowing textile apparel to perform at its fullest and/or there is potential to redesign the product in a way 2724 
that can be upgraded? 2725 

 

 

142  Council Regulation (EC) No 6/2002 of 12 December 2001 on Community designs. Available at this link. 
143  A description of this complexity is reported in Section 9.2.1.1. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02002R0006-20130701&qid=1729584716496
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Yes, it is technically feasible to upgrade a priority part in an item of textile apparel. For instance, reassembling 2726 
a zipper of better quality. It is also possible to redesign textile apparel in a way that they can be upgraded. For 2727 
instance, improving their ability for disassembly. Therefore, upgradability can be considered a relevant aspect.  2728 

Repairability 2729 

Would it be technically feasible to repair/replace the no longer functioning priority part and/or there is potential 2730 
to redesign the product in a way that can be repairable? 2731 

Yes, it is. Therefore, repairability can be considered a relevant aspect.  2732 

Possibility of maintenance 2733 

Will the use and/or storage of textile apparel in specific conditions maintain its expected lifetime or extend it? 2734 
Would it be possible to postpone a limiting event by performing maintenance activities to any of the 2735 
parts/components of textile apparel? 2736 

Yes, appropriate use and storage of textile apparel can extend their expected lifetime. Moreover, maintenance 2737 
activities (proper washing, drying and ironing) can postpone limiting events. Therefore, possibility of 2738 
maintenance can be considered a relevant aspect.  2739 

Possibility of refurbishment 2740 

Is it technically feasible to refurbish textile apparel by the manufacturer and/or third party operators? 2741 

Yes, it is. Therefore, possibility of refurbishment can be considered a relevant aspect.  2742 

Recycled content 2743 

Is there a waste stream from which material can be recycled and reintroduced in the manufacturing process of 2744 
textile apparel?  2745 

Is the waste stream available for using it in the manufacturing of textile apparel?  2746 

Is the waste stream generated within an acceptable distance from the recycling and manufacturing sites?  2747 

Can the recycled material be used for the manufacturing of textile apparel with the same or an acceptable 2748 
minimum quality to keep the properties and function of the product? 2749 

Yes, there is a waste stream of textile apparel from which material can be recycled. This material is available 2750 
for using in the manufacturing of textile apparel. Generally, the waste stream is not generated close to the 2751 
most common sites for recycling and manufacturing of products. Only post-industrial textile waste is generated 2752 
at manufacturing facilities. The possibility to incorporate recycled content largely depends on the type of fibre 2753 
concerned: chemical recycling of cotton waste cannot generate new cotton fibres, but it can generate chemically 2754 
modified (regenerated) fibres, such as man-made cellulosic fibres (MMCFs). Therefore, recycled content can be 2755 
considered a relevant aspect.  2756 

Possibility of remanufacturing  2757 

Would it be technically possible to disassemble textile apparel without damaging those components or parts 2758 
that could have potential to be used in a new product and/or would be possible to design the product in a way 2759 
that allows it? 2760 

Yes, depending on the specific product and manufacturing process it may be technically possible to disassemble 2761 
textile apparel so that some parts are used in a new product. It is also possible to redesign textile apparel in a 2762 
way that they can be remanufactured. Therefore, possibility of remanufacturing can be considered a relevant 2763 
aspect.  2764 

Recyclability  2765 

Is textile apparel made of components/parts or materials that can or have potential to be separated and 2766 
recycled?  2767 

Is there available waste derived from the product from which materials can be recovered and recycled?  2768 

Gq rfc rcaflmjmew rm pcawajc rcvrgjc _nn_pcjɃs material available? Is there an existing or potential demand for the 2769 
recycled material? 2770 

Yes, textile apparel is made of materials that can be separated and recycled. There is available waste derived 2771 
from textile apparel from which materials can be recovered and recycled. Some recycling technologies are 2772 
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already available. There is certain demand for material recycled from textile apparel, although it is limited due 2773 
to non-competitive prices of recycled fibres. Therefore, recyclability can be considered a relevant aspect.  2774 

Possibility of recovery of materials 2775 

Besides preparation for re-use and recycling, is there another way to recover materials from the products in the 2776 
scope?  2777 

No, the only way to recover materials from textile apparel is via preparation for re-use and recycling. Therefore, 2778 
possibility of recovery of materials via any other route can be considered a non-relevant aspect.  2779 

 2780 

The outcome of the qualitative analysis based on key guiding questions is that only the product aspect 2781 
¼kjnnd]dgdot ja m`^jq`mt ja h\o`md\gn½ ^\i ]` ^jind_`m`_ \n iji-relevant at this point of the analysis.  2782 

Qualitative assessment 2783 

The qualitative assessment investigated technical, socioeconomic and environmental dimensions of the 15 2784 
relevant product aspects screened in in the guiding questions. This qualitative assessment used information 2785 
gathered through literature review and did not include a comprehensive analysis because this is the aim of the 2786 
following steps of the PS, mostly the analysis of technologies (section 9.2), Task 5 and Task 6.  2787 

The qualitative assessment aimed to further refine the exclusion of product aspects that are evidently not 2788 
relevant for textile apparel, and to serve as a basis for the grouping of product aspects. In this way, the following 2789 
steps of the PS can exclude their assessment for a streamlined process. 2790 

The qualitative assessment included:  2791 

ð The technical dimension, which addressed product characteristics and/or improvement potential 2792 
from a technical perspective.  2793 

ð The socioeconomic dimension, which addressed the economic feasibility, impacts on job 2794 
loss/creation and user-related aspects.  2795 

ð The environmental dimension, which addressed environmental impacts caused by the consumption 2796 
of the product and potential improvements. 2797 

The results of the qualitative assessment showed that all screened product aspects had at least one dimension 2798 
that resulted relevant for textile apparel. Section 13.10.1 in the Annex provides details of the qualitative 2799 
assessment. 2800 

Finally, Table 40 reports the outcome of the analysis aiming to exclude non-relevant product aspects. 2801 

Table 40. Relevance of product aspects for textile apparel 2802 

Relevant product aspects Non-relevant product aspects 

Durability 
Reliability 
Reusability 
Upgradability 
Repairability  
Possibility of maintenance and refurbishment 
Presence of substances of concern  
Energy use and energy efficiency 
Water use and water efficiency 
Resource use and resource efficiency 
Recycled content 
Possibility of remanufacturing 
Recyclability 
Environmental impacts 
Expected generation of waste 

Possibility of recovery of materials 

Source: own production 2803 

9.1.3 Grouping of relevant product aspects 2804 

Grouping of relevant product aspects aimed to streamline the multi-criteria analysis that will be performed in 2805 
the following tasks of the PS. Each product aspect represents a criterion of the analysis. If the number of these 2806 
criteria decreases, the analysis is more efficient.  2807 
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To this aim, Table 41 reports some of the characteristics typical for specific product aspects, using the results 2808 

of the qualitative assessment performed in section 9.1.2. Additionally, Table 42 reports the direct interaction 2809 

between product aspects and product parameters reported in Annex I to the ESPR. The product aspects that 2810 
have common characteristics were grouped because they can be addressed via the same product parameters. 2811 

Table 41. Product aspects and required characteristics of products 2812 

Product aspect Required characteristics of products (Annex I of ESPR) 

Durability A highly durable item of textile apparel should have, among others, the following characteristics 
over time: high resistance to abrasion, tearing, pilling, colour-fastness, dimensional changes and 
seam slippage. It should have easily accessible information for repair and maintenance.  
Moreover, a durable product should be desirable to the user for a long time. 
If textile apparel is modular, its priority parts should have easy physical access. Additionally, the 
process, tools and fasteners required for disassembly should be simple.  

Reliability A highly reliable item of textile apparel should have, among others, the following characteristics: 
high resistance to abrasion, tearing, pilling, colour-fastness, soiling, dimensional changes and 
seam slippage. Additionally, a reliable product should be desirable to the user for long time. 

Reusability A highly reusable item of textile apparel should have, among others, the following characteristics: 
high resistance to abrasion, tearing, pilling, colour-fastness, soiling, dimensional changes and 
seam slippage. It should have easily accessible information for repair and maintenance.  
Moreover, a reusable product should be desirable to the user for a long time. 
If textile apparel is modular, its priority parts should have easy physical access. Additionally, the 
process, tools and fasteners required for disassembly should be simple. 

Upgradability A highly upgradable item of textile apparel should have, among others, the following 
characteristics: it should be highly modular in design, with easy physical access to priority parts. 
The process, tools and fasteners required for disassembly should be simple. 

Repairability A highly reparable item of textile apparel should have, among others, the following 
characteristics: it should be highly modular in design, with easy physical access to priority parts. 
The process, tools and fasteners required for disassembly should be simple. The user of the 
product should also have access to repair services.  

Possibility of 
maintenance  

An item of textile apparel with possibilities for maintenance should have, among others, the 
following characteristics: it should have easily accessible information for care in terms of 
cleaning, drying, ironing and storing the product.  

Possibility of 
refurbishment 

An item of textile apparel with possibilities for refurbishing should have, among others, the 
following characteristics: it should be highly modular in design, with easy physical access to 
priority parts. The process, tools and fasteners required for disassembly should be simple. 

Presence of 
substances of 
concern 

An item of textile apparel with good information on presence of substances of concern is 
accompanied with a comprehensive list of all the substances of concern that it contains (above 
specified thresholds and subject to exemptions, as appropriate). Substances are used in order to 
give specific characteristics to the product, facilitate the manufacturing process or to help during 
the treatment of the product when it becomes waste. Consequently, substances of concern could 
affect durability, recyclability and environmental impacts.  

Energy use and 
energy efficiency 

An item of textile apparel with low energy use or high energy efficiency should (1) be 
manufactured with low energy consumption, (2) use materials which are not energy intensive in 
their manufacturing stage, (3) allow to reduce the energy consumption during the use phase in 
laundering, drying and ironing activities, and (4) be treated at its end of life with non-energy 
intensive techniques.  

Water use and 
water efficiency 

An item of textile apparel with low water use or high water efficiency should (1) be manufactured 
with low water consumption, (2) use materials which are not water intensive in their 
manufacturing stage, (3) allow to reduce the water consumption during the use phase in 
laundering activities, and (4) be treated at its end-of-life with non-water intensive techniques.   

Resource use and 
resource efficiency 

An item of textile apparel with low resource use or high resource efficiency should, among other 
things, use materials that throughout its life cycle stages (1) consume raw materials produced in 
sustainable way, (2) indirectly use land assuring its future use with the same activity, (3) use 
ecosystems without damaging their biodiversity and general balance.  

Recycled content An item of textile apparel with recycled content should contain recycled materials, in substitution 
of virgin materials.  

Possibility of 
remanufacturing 

An item of textile apparel with possibilities for remanufacturing should have, among others, the 
following characteristics: it should be highly modular in design, with easy physical access to 
priority parts. The process, tools and fasteners required for disassembly should be simple. It 
should have easily accessible information for repair. 
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Product aspect Required characteristics of products (Annex I of ESPR) 

Recyclability In order to be recyclable, an item of textile apparel should meet all the following five 
characteristics when it becomes waste: (1) it can be effectively collected; (2) it can be sorted, i.e. 
segregated from other waste and sent to the subsequent recycling pathways; (3) it can be 
prepared for recycling, or can be sent directly recycling without specific preparation; (4) its fibre 
content can be used as feedstock for one or more recycling techniques; (5) it has no elements or 
substances that disrupt the collection, sorting, preparation for recycling and recycling, or that 
prevent the use of the recycled fibre. 

Environmental 
impacts 

An item of textile apparel with low environmental impact should have, among others, the 
following characteristics: in all life cycle stages it should (1) use a limited quantity of energy and 
water, (2) release directly and indirectly a limited quantity of pollutants (e.g. SOx, NOx, COD, 
microplastics) into the environment, use in the product and emit into the environment minimum 
possible amounts of substances of concern. 

Expected generation 
of waste 

An item of textile apparel with low expected generation of waste should have, among others, the 
following characteristics: (1) in all life cycle stages, it should generate minimal amounts of waste, 
(2) it should be designed and manufactured to prevent the generation of post-industrial waste, 
(3) ideally it should be designed to increase emotional attachment to the user to limit the demand 
for new products, (4) it should be durable to postpone the demand for new products. 

Table 42. Interaction between product aspects and product parameters reported in Annex I to ESPR 2813 
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Product's guaranteed 
lifetime 

                

Technical lifetime                 

Mean time between 
failures 

                

Indication of real use 
information on the 
product 

      
 

         

Resistance to stressor 
ageing mechanisms 

                

Characteristics, 
availability, delivery 
time and affordability 
of spare parts 

                

Modularity                 

Compatibility with 
commonly available 
tools and spare parts 

      
 

         

Availability of repair 
instructions 

                

Availability 
maintenance 
instructions 

      
 

         

Number of materials 
and components used 

                

Use of standard 
components 

Not applicable to textile apparel 
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Product parameters 

D
u
ra

b
il
it

y
 

R
e
li
a
b
il
it

y
 

R
e
u
sa

b
il
it

y
 

U
p
g
ra

d
a
b
il
it

y
 

R
e
p
a
ir

a
b
il
it

y
 

P
o
ss

ib
il
it

y
 o

f 
m

a
in

te
n
a
n
ce

  

P
o
ss

ib
il
it

y
 o

f 
re

fu
rb

is
h
m

e
n
t 

P
re

se
n
ce

 o
f 

su
b
st

a
n
ce

s 
o
f 

co
n
ce

rn
 

E
n
e
rg

y
 u

se
 a

n
d
 e

n
e
rg

y
 e

ff
ic

ie
n
cy

 

W
a
te

r 
u
se

 a
n
d
 w

a
te

r 
e
ff

ic
ie

n
cy

 

R
e
so

u
rc

e
 u

se
 a

n
d
 r

e
so

u
rc

e
 e

ff
ic

ie
n
cy

 

R
e
cy

cl
e
d
 c

o
n
te

n
t 

P
o
ss

ib
il
it

y
 o

f 
re

m
a
n
u
fa

ct
u
ri

n
g
 

R
e
cy

cl
a
b
il
it

y
 

E
n
v
ir

o
n
m

e
n
ta

l 
im

p
a
ct

s 
 

E
x
p
e
ct

e
d
 g

e
n
e
ra

ti
o
n
 o

f 
w

a
st

e
 

Use of component and 
material coding 
standards for the 
identification of 
components and 
materials 

      

 

         

Number and 
complexity of 
processes and whether 
specialised tools are 
needed 

      

 

         

Ease of non-
destructive 
disassembly and 
reassembly 

      

 
         

Conditions for access 
to product data 

Not applicable to textile apparel 

Conditions for access 
to or use of hardware 
and software needed 

Not applicable to textile apparel 

Conditions of access 
to test protocols or not 
commonly available 
testing equipment 

Not applicable to textile apparel 

Availability of 
guarantees specific to 
remanufactured or 
refurbished products 

      

 
         

Conditions for access 
to or use of 
technologies protected 
by intellectual property 
rights 

      

 

         

Use of easily 
recyclable materials 

                

Safe, easy and non-
destructive access to 
recyclable components 
and materials 

      

 
         

Material composition 
and homogeneity 

                

Possibility for high 
purity sorting 

                

Avoidance of technical 
solutions detrimental 
to reuse 

      
 

         

Avoidance of technical 
solutions detrimental 
to upgrading 

      
 

         

Avoidance of technical 
solutions detrimental 
to repair 
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Product parameters 
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Avoidance of technical 
solutions detrimental 
to maintenance 

      
 

         

Avoidance of technical 
solutions detrimental 
to refurbishment 

      
 

         

Avoidance of technical 
solutions detrimental 
to remanufacturing 

      
 

         

Avoidance of technical 
solutions detrimental 
to recycling 

      
 

         

Use of substances, in 
particular the use of 
substances of concern 

      
 

         

Use or consumption of 
energy, in one or more 
life cycle stages of the 
product 

      

 
         

Use or consumption of 
water, in one or more 
life cycle stages of the 
product 

      

 
         

Use or consumption of 
other resources, in one 
or more life cycle 
stages of the product 

      

 
         

Use or content of 
recycled materials and 
recovery of materials 

      
 

         

Use or content of 
sustainable renewable 
materials 

      
 

         

Weight and volume of 
the product and its 
packaging 

      
 

         

Incorporation of used 
components 

                

Quantity, 
characteristics and 
availability of 
consumables needed 
for proper use 

      

 

         

Environmental 
footprint of product 

                

Carbon footprint of 
product 

                

Material footprint of 
product 

                

Microplastic and 
nanoplastic release 

                

Emissions to air                 
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Product parameters 
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Emissions to water                 

Emissions to soil                 

Noise                 

Amounts of waste 
generated 

                

Functional 
performance 

                

Reduction of material 
consumption 

                

Load and stress 
optimisation of 
structures 

Not applicable to textile apparel 

Integration of 
functions within the 
material or into a 
single product 
component 

Not applicable to textile apparel 

Use of lower density 
or high strength 
materials and hybrid 
materials 

      

 
         

Waste reduction                 

Coloured cells highlight relevant product parameters for specific product aspects. 2814 

Source: JRC own elaboration. 2815 

In the context of textile apparel, the product aspects of durability, reliability and reusability were grouped 2816 
because they have common characteristics and have overlapping aims which can be reached with the same 2817 
actions. A durable product is likely to be reliable and reusable. Physical durability is taken as the leading 2818 

aspect of this group because it is expected to relate to intrinsic measurable properties of the product which are 2819 
reported in Annex I to ESPR and allow to indirectly address reliability and reusability. Conversely, emotional 2820 
durability refers to the emotional attachment that the user has to the product and it does not fall into the 2821 
_`adidodji ja º_pm\]dgdot» m`kjmo`_ di oc` @NKM #Table 2). Although emotional durability is not a product aspect, 2822 

its relevance to the life-cycle environmental impacts of the textile apparel was largely taken into account in the 2823 
following sections of the PS. 2824 

Although the product aspect of maintenance is strictly connected to the physical durability, it was addressed 2825 

separately because it is mostly related to information to be provided to the user, rather than connected to the 2826 
physical performance of the product.  2827 

The third group of product aspects is led by repairability which has a definition and characteristics that closely 2828 

relate to upgradability, possibility of refurbishment, and possibility of remanufacturing. When addressing 2829 
repairability with product modularity, use of standard components, and the other relevant parameters, the 2830 
product aspects of upgradability, refurbishment and remanufacturing is indirectly addressed.  2831 

The expected generation of waste is considered as a product aspect to be addressed individually, providing 2832 

the feedstock for the recycling system. 2833 

The fifth group gathers recyclability and recycled content, because recycled material should come from 2834 

recyclable textile products. From this perspective, these product aspects share the same ecosystem and are 2835 
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affected by the same process techniques, business models, legislation, and industrial practices. More details 2836 
about this will be provided in the analysis of technologies in section 9.2.5.  2837 

The product aspect addressing environmental impacts includes the assessment of use (and efficiency) of 2838 

water, energy and resources, which are the fundamental elements affecting the environment (see section 3.3). 2839 
However, the use of recycled material and the durability of the product affect its environmental impacts. The 2840 
following steps of the PS will develop the environmental and economic model that will take into account all 2841 
resources used in the entire life-cycle of the textile apparel. In particular, the part of the model related to raw 2842 
material production will gather available data coming from the most commonly used practices. This approach 2843 
will support the identification of resource use that less negatively impacts the environment in this specific stage. 2844 
Additionally, Task 5 will report a specific analysis on microplastics release in the whole lifecycle of textile 2845 
products. 2846 

Although the presence of substances of concern strongly affects other product aspects, it is suggested to 2847 

be addressed separately because it mainly refers to information requirements to be reported by the economic 2848 
operator placing/making available the product on the market. Substances are used to give specific 2849 
characteristics to the product, facilitate the manufacturing stage, or affects the treatment of the product when 2850 
it becomes waste. Consequently, substances of concern could directly affect the physical durability, the 2851 
recyclability, the recycled content and the environmental impacts. 2852 

Therefore, the next stages of the PS will address the following groups of relevant product aspects: 2853 

ð Physical durability, which includes physical durability, reliability and reusability; 2854 

ð Maintenance; 2855 

ð Repairability, which includes repairability, upgradability, possibility of refurbishment, and possibility 2856 
of remanufacturing; 2857 

ð Generation of waste; 2858 

ð Recyclability and recycled content; 2859 

ð Environmental impacts, which include environmental impacts, energy use and energy efficiency, 2860 
water use and water efficiency, resource use and resource efficiency; and 2861 

ð Presence of substances of concern. 2862 

9.2 Analysis of technologies 2863 

For each relevant product aspect, this section describes the product technologies following a three-step analysis: 2864 

ð Step 1: analysis of the ecosystem related to the specific product aspect; 2865 

ð Step 2: identification of a methodology to describe the product technologies; 2866 

ð Step 3: description of the product technologies based on previous steps. This description could be 2867 
supported by a categorization to best describe the products in the scope. 2868 

In step 1, the ecosystem related to the specific product aspect was studied considering four elements:  2869 

¶ the process techniques, which are the instruments and practices used along the stages of 2870 

the product's lifecycle to manufacture or treat product technologies,  2871 

¶ the business models of economic operators in the ecosystem,  2872 

¶ the user behaviour,  2873 

¶ the legislative framework and industrial best practices.  2874 

In step 2, the methodology used was specific to the product aspect and was based on the analysis of the specific 2875 
ecosystem. In step 3, the categorization aimed to gather all products that can be subject to the same future 2876 
requirements.  2877 

Sections 9.2.1, 9.2.2 and 9.2.3 address the extension of product lifespan in term of physical durability, 2878 
maintenance and repairability, respectively. Section 9.2.4 analyses the waste generation, while section 9.2.5 2879 
addresses the recirculation of materials in terms of recyclability and recycled content. Section 9.2.6 analyses 2880 
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the environmental impacts, including the use and efficiency of water and energy. Finally, section 9.2.7 addresses 2881 
the presence of substances of concern.  2882 

9.2.1 Physical durability 2883 

This section addresses the physical durability of textile apparel, gathering information from currently available 2884 
physical durability frameworks and from consultation with all stakeholders supporting the development of the 2885 
PS. In particular, this section includes a description of how the topic is addressed by the PEFCR A&F to shed 2886 
light on the characteristics of the physical durability frameworks belonging to different legislative contexts. 2887 

9.2.1.1 The ecosystem of physical durability 2888 

Manufacturing factors and process techniques  2889 

The characteristics of the product technologies related to physical durability are strictly related to all process 2890 
techniques involved in the manufacturing stage, as well as the choice of raw materials and the choice of 2891 
function of the product made at the design stage.  2892 

Figure 22 shows a simplification of the complex relations among the numerous factors influencing the physical 2893 

durability of textile apparel. These factors are grouped according to the specific process during the 2894 
manufacturing stage. The fibre characteristics directly affect yarn and fabric manufacturing and finishing 2895 
processes. Fibre characteristics include, type, length, strength, fineness, elasticity, fibre section shape, moisture 2896 
retention, and colour. At the same time, there are external factors such as environmental and storage conditions, 2897 
and chemical exposure that directly affect the characteristics of the fibres. During the manufacturing of the 2898 
yarn, the chosen spinning method provides specific levels of evenness, softness and strength. Moreover, 2899 
spinning parameters such as the twist level, spinning tension, temperature and humidity control play a crucial 2900 
role on the characteristics of the yarn. The degree of twist, chosen by yarn manufacturers, enhances tenacity 2901 
and resistance to pilling but diminishes the softness and elasticity of the yarns. Additionally, it can increase 2902 
spirality. The fabric manufacture is strictly related to the final application: weaving is generally used for 2903 
relatively more rigid and stronger fabrics (e.g. used in pants and shirts), whereas knitting is usually used for 2904 
relatively more elastic fabrics (e.g. used in T-shirts and dresses). Fabric manufacturing is affected by the specific 2905 
process techniques used and the ability to control temperature and humidity during the process. During the 2906 
finishing processes, dyeing and printing give colour-related characteristics, whereas chemical and mechanical 2907 
finishing provide functional and physical properties, respectively. Fabric manufacturing and finishing directly 2908 
affect the confectioning process where the physical characteristics of sewing, the precision of cuts and seam 2909 
strength play an important role in the final appearance and physical durability of the textile apparel. Section 2910 
13.10.2 provides more details about the complexity simplified in Figure 22. 2911 
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Figure 22. Overview of the main factors influencing the physical durability of textile apparel 2912 

 2913 

Source: Own production based on consultation with stakeholders and (Rahman et al., 2023) 2914 

User behaviour 2915 

Users influence the physical durability of textile apparel mainly at the moment of the purchase when choosing 2916 
a product with specific characteristics (144). Purchasing decisions are an important factor in shaping market 2917 
trends, as consumer preferences can drive brands to offer more physically durable products This is particularly 2918 
true whenever the product is placed on the market by a company following the consumer-led operation model 2919 
(see Section 5.5). The analysis of user behaviour in Section 6 revealed that product quality is an important 2920 
parameter taken into consideration when users buy an item of textile apparel. Physical durability is considered 2921 
one of the main quality aspects. However, when choosing a textile apparel in physical shops, users are driven 2922 
by their subjective judgement based on the look and touch. When buying online, users still rely on the possibility 2923 
to check the look and touch of the textile apparel if there is the possibility to return it.  2924 

Price is another important aspect that users take into account when buying textile apparel, but they generally 2925 
do not consider it an indicator of quality, and therefore they also do not consider it to be an indicator of physical 2926 
durability (Section 6). At the same time, the literature revealed that relatively cheap products are disposed of 2927 
more frequently than higher-priced ones (Morgan and Birtwistle, 2009a; Joy et al., 2012a). The authors found 2928 
only one study investigating the potential relation between price of products and their properties that could be 2929 
related to the physical durability. Guo et al. 2025) performed a series of standardized tests on 17 jeans and 33 2930 
T-shirts ranging from EUR 2.89 to EUR 173.27 (145). The analysis of visual assessment, colour fastness, seam 2931 
strength, pilling, and spirality showed that the performances of these parameters were not correlated to the 2932 
price of the product. The sample investigated by Guo et al. (2025) and Morris et al. (2025) showed that 2933 
expensive products not necessarily have higher performances in terms of products robustness. 2934 

 

 

144  Users also affect the actual lifespan of the products with their maintenance practices, but this topic is addressed in section 9.2.2, 
where the product aspect of maintenance is analysed. 

145  The conversion rate used was 1 GBP = 1.16 EUR. 
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All in all, although physical durability refers to intrinsic properties of textile apparel, currently users have no way 2935 
to access this information. 2936 

Legislative frameworks and industrial practices 2937 

Currently, the industry uses numerous standards to measure specific parameters related to the physical 2938 
durability of textile apparel (Section 4.4). In France, economic operators placing products generating waste on 2939 
the French market are requested by the Law n° 2020-105 (146) to report information about extrinsic 2940 
durability (147) of the product. 2941 

Business models 2942 

Companies in the textile apparel industry adopt numerous business models (Sections 5.5. and 5.6).  2943 

Some of them promote physically durable products and tend to communicate the intrinsic characteristics of the 2944 
textile apparel. This approach is most common among economic operators dealing with sportswear and 2945 
workwear as technical performance is prioritised. Other companies place on the market textile apparel with high 2946 
frequency, either to satisfy the demand of customers for new items, or to promote consumption of new 2947 
collections. Usually, economic operators using this business model do not pay attention to physical durability of 2948 
the textile apparel because the item would be changed or disposed of by the user relatively soon after purchase 2949 
(Piippo et al., 2022b).  2950 

9.2.1.2 Natural vs synthetic fibres ¸ duality or complexity? 2951 

The physical durability of textile apparel is often perceived to be higher for products made with synthetic fibres, 2952 
compared to those made with natural fibres. This perception may be attributed to the fact that synthetic fibres 2953 
are man-made fibres often designed to be stronger than natural fibres (Table 177 in section 13.10.2 reports 2954 

comparison on characteristics). However, the reality is more complex and the factors influencing the physical 2955 
durability of textile apparel are multifaceted and interconnected (Section 9.2.1.1 and Section 13.10.2). In 2956 
practice, a textile apparel with a dense cotton fabric and well-constructed seams can outlast a polyester-based 2957 
product with loosely woven fabric and inadequately constructed seams. Additionally, each fibre and fibre blend 2958 
has specific properties used for particular applications. 2959 

To meet consumer needs, textile apparel must satisfy three key requirements: (1) perform a specific function, 2960 
(2) meet consumer taste and comfort expectations, and (3) be reasonably priced. Achieving these requirements 2961 
involves a complex engineering process that takes into account the various factors influencing physical 2962 
durability. The diverse range of fibres, each with unique characteristics, plays a crucial role in providing specific 2963 
properties to textile apparel. 2964 

As a result, about 47% of textile apparel on the EU market is made from blends of natural and chemical fibres. 2965 
Single-fibre products account for about 53%, with 22% made of cotton and 15% made of polyester (Bakowska 2966 
et al., 2025).  2967 

9.2.1.3 How to assess physical durability 2968 

The definition of physical durability (see Section 2) suggests the need to establish a methodology capable of 2969 
assessing the performance of textile apparel over time, so to determine if it can still provide the same function. 2970 
In theory, the methodology could include three steps: 2971 

1. The identification of key parameters, which describe specific characteristics of the product. 2972 

These parameters should consider: 2973 

(a) The interaction among the manufacturing factors and process techniques (Section 9.2.1.1); 2974 

(b) The most common failure modes, in order to address the main problems triggering the disposal of 2975 
the products; 2976 

(c) The parameters currently tested by the textile apparel industry; 2977 

 

 

146  LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et à l'économie circulaire. Available at this link. Last 
accessed on 10 October 2024. 

147  The extrinsic durability is related to the emotional attachment of the user to the product. It is not related to physical properties of the 
product. 

https://www.legifrance.gouv.fr/loda/id/JORFTEXT000041553759
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(d) The principle of economy, to avoid redundant analysis and limit testing costs. 2978 

2. The assessment of the key parameters over time, which should be done simulating the aging of 2979 

the product via wearing during the actual use, cleaning, drying, potential ironing and storage. 2980 

3. The grouping of products that can be described with the same key parameters and performance 2981 

levels. 2982 

These steps assume that the physical durability is driven by intrinsic properties of the product, when it is 2983 
correctly maintained. The possibility to repair the product could extend its service lifespan. This aspect is 2984 
separately addressed in section 9.2.3.  2985 

The durability framework is capable to quantify the relation between: 2986 

ð initial performance level of the key parameters, and  2987 

ð performance level of the key parameters after a defined number of uses, which express the 2988 
product aging. 2989 

Therefore, the durability framework allows the quantification of the extension of the service lifespan due to a 2990 
known improvement of the performance level of the key parameters.  2991 

The approach of this methodology, which requires assessing the evolution of key parameters over time, does 2992 
not seem implementable with the standardised tests currently available to the textile industry. The authors 2993 
were unable to identify standardised tests that effectively simulate the ageing of textile apparel. Until now, the 2994 
industry has developed numerous standards to assess specific parameters relevant to their products (see 2995 
Section 13.4). The consultation with stakeholders revealed that nowadays each company adopts its own 2996 

acceptance level for specific parameters measured with test methods that could vary from company to 2997 

company. Currently, there is no standardized test method that aims to assess the aging of textile 2998 

apparel.  2999 

There are standardized tests applying physical and chemical stresses, which remind to those occurring during 3000 
washing and drying (e.g. ISO 6330:2021) and dry-cleaning (e.g. ISO 3175-2:2017). Usually, companies ask 3001 
certified laboratories to assess the performance of their products after about three to five cleaning cycles. 3002 
There are also standardised tests capable to investigate the resistance of the fabric to a specific physical stress 3003 
(e.g. ISO 12945:2020) (Table 124). Usually, companies ask certified laboratories to assess the resistance of 3004 

their products to the specific level of stress they establish. 3005 

The aim of the abovementioned tests currently used by the industry was never to assess the effect of the aging 3006 
on the use of the product. The consultation with stakeholders revealed that the stresses applied to the textile 3007 
product via these tests do not simulate the stresses occurring during the use phase, meaning during wearing, 3008 
washing, drying, potential ironing, and storage. Therefore, the currently available tests do not simulate the aging 3009 
process of the textile product.  3010 

The Durhabi project (148) was the first project investigating the performances of 308 items of textile apparel (149) 3011 
as new item and over 1, 5, 15, 30 and 60 washing cycles. Although these 308 items are hardly representative 3012 
of all products placed on the EU market, the results of the Durhabi project are the only source of information 3013 
currently available. In theory, the collection of a representative sample should consider the numerous product 3014 
parameters affecting the durability performances of the product, as reported in section 9.2.1.1 and section 3015 
13.10.2. Most probably, the products analysed by Durhabi are relatively good-performing products because 3016 
they were voluntarily provided by companies participating to the project. However, this statement cannot be 3017 
verified because nowadays nobody knows which performance levels the products placed on the EU market 3018 
have. This happens because, as reported above, each company adopts its own acceptance level for specific 3019 
parameters measured with test methods that could vary from company to company.  3020 

The analysis performed by the Durhabi project involved numerous parameters related to the most frequent 3021 
failure modes determined via consumer surveys. The results showed that the performance in terms of the 3022 
selected key parameters does not necessary decrease over the 60 cleaning cycles, but sometimes even 3023 

 

 

148  Livre blanc DURHABI Ö Mesurer la durabilité textile pour transformer la filière / juin 2025. Available at this link. Last accessed on 13 
August 2025. 

149  In particular, 37 t-shirts and bodies, 30 trousers and shorts, 28 sweaters and midlayers, 30 dresses and skirts, 41 items of underwear, 
30 stockings, 30 shirts, 30 items of swimwear, 30 jackets and coats, 22 accessories. 

https://www.ifth.org/2025/06/18/livre-blanc-durhabi-mesurer-la-durabilite-textile-pour-transformer-la-filiere-juin-2025/
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improved over the washing cycles. In particular, the increase of stress over the washing cycles showed a 3024 
worsening of the key parameters investigated via visual inspection following ISO 15487:2018 (150). In this case, 3025 
the parameters were colour change, fabric smoothness, pilling, fuzzing and matting, seams smoothness and 3026 
slippage, and degradation of non-textile parts. On the contrary, the increased stress over the washing cycles 3027 
showed sometimes improvements of dimensional change (151) measured following ISO 5077:2007 (152), and 3028 
improvement of spirality (153) measured following ISO 16322-3:2021 (154). Figure 23 and Figure 24 show 3029 

examples of results obtained.  3030 

Figure 23. Dimensional change test run in the Durhabi project on 37 T-shirts over washing cycles 3031 

 3032 

T1, T5, T15, T30 and T60 stand for the number of washing cycles. The Dimensional change was measured following ISO 5077:2007. 3033 

Source: Durhabi project. Available at this link. Last accessed on 13 August 2025. 3034 

 

 

150  ISO 15487:2018. Textiles Ö Method for assessing appearance of apparel and other textile end products after domestic washing and 
drying. Available at this link. Last accessed on 13 November 2025. 

151  As improvement of dimensional change here is meant that sometimes the value of the dimensional change decreases in absolute 
value over washing cycles. 

152  ISO 5077:2007 Textiles Ö Determination of dimensional change in washing and drying. Available at this link. Last accessed on 13 
November 2025. 

153  As improvement of spirality here is meant that sometimes the value of the spirality decreases over washing cycles. 
154  ISO 16322-3:2021 Textiles Ö Determination of spirality after launderingPart 3: Woven and knitted garments. Available at this link. 

Last accessed on 13 November 2025. 
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Figure 24. Spirality test run in the Durhabi project on 34 T-shirts over washing cycles 3035 

 3036 

T1, T5, T15, T30 and T60 stand for the number of washing cycles. The spirality was measured following ISO 16322-3:2021. 3037 

Source: Durhabi project. Available at this link. Last accessed on 13 August 2025. 3038 

Due to the lack of suitable method to simulate the aging process of textile apparel, an alternative approach 3039 
could be to use robustness as proxy for physical durability. In this report, robustness is defined as: 3040 

ºthe capability of a product to resist, i.e. maintain its physical structure and appearance, after undergoing 3041 
external stresses, which could be of chemical or physical nature».  3042 

Based on the proposed definition of robustness, a methodology capable to assess the performance of textile 3043 
apparel in terms of its robustness could include two steps: 3044 

ð Step 1: Identification of key parameters, which should consider: 3045 

¶ The most common failure modes, in order to address the main problems triggering the 3046 
disposal of the products; 3047 

¶ The parameters currently tested by the textile apparel industry; 3048 

¶ The interaction among the manufacturing factors and process techniques (Section 9.2.1.1); 3049 

¶ The principle of economy, to avoid redundant analysis and limit testing costs. 3050 

ð Step 2: Grouping of products that can be described with the same key parameters and 3051 

performance levels. 3052 

The concept of robustness differs from that of physical durability because the time component is not addressed 3053 
and therefore does not cover product aging. This makes the robustness framework not capable to quantify the 3054 
relation between: 3055 
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ð initial performance level of the key parameters, and  3056 

ð performance level of the key parameters after a defined number of uses, which express the 3057 
product aging. 3058 

This means that in the robustness framework, a known increase of performance level of key parameters 3059 
corresponds to an unknown increase of physical durability. Therefore, it is not possible to quantify the 3060 
consequent increase of the service lifespan related to physical properties of the product. Experts of the textile 3061 
industry can only propose values based on their judgement, which will not be verifiable. Textile experts cannot 3062 
base their judgement on direct experience, because nobody performers such measurements due to lack of aging 3063 
tests. 3064 

The literature reports two studies investigating the main failure modes of the products in scope of the PS. 3065 
Cooper and Claxton (2022) assessed 1 476 donated products, which were considered not suitable for resale. 3066 
Overall, 69% of assessed products had either a colour-related or logo problem (including fading or 3067 
discolouration) and 75% had fabric-related problems (including pilling, fabric breakdown, loss of dimensional 3068 
stability, holes in seams, trim failure). Therefore, many products had multiple problems (Table 43). The Durhabi 3069 

project analysed 1 200 products returned to retailers and manufacturers, and performed consumer surveys to 3070 
determine their reasons to stop using textile apparel. Most of the causes were related to deformation, holes, 3071 
pilling, seam and trim faults (Figure 25). 3072 

Table 43. Most common textile apparel failure modes investigated by Cooper and Claxton (2022) 3073 

Failure mode group Type of failure Occurrence (*) (%) 

Fabric related Pilling 55 
Colour related Colour fading 53 
Fabric related Fabric breakdown 29 
Fabric related  Accidental damage 29 
Fabric related Loss of dimensional stability 20 
Logo failure Logo failure 16 
Colour related Discolouration 15 
Fabric related Hole(s) in seams 14 
Fabric related Trim failure 8 

(*) Occurrence of failure in the sample analysed  3074 

Source: Cooper and Claxton (2022) 3075 
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Figure 25. Most common textile apparel failure modes collected by the Durhabi project based on consumer surveys 3076 

 3077 

The analysis is based on 36 921 contributions provided by consumers that could identify three main failure modes. 3078 

Source: Durhabi project. Available at this link. Last accessed on 13 August 2025. 3079 
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9.2.1.4 Description of products based on robustness 3080 

Based on steps 1 and 2 of the robustness framework (section 9.2.1.3), Table 44 reports a description of product 3081 

technologies in the context of robustness. The identified key parameters were: 3082 

ð Visual inspection, which includes the analysis of sub-parameters related to: 3083 

¶ Colour: colour change, staining, printing pattern 3084 

¶ Fabric: smoothness, pilling, fuzzing, matting 3085 

¶ Seams: smoothness, slippage 3086 

¶ Non textile parts: buttons, press fasteners, slide fasteners, touch and close fasteners, labels, 3087 
embroidery, and others. This is an assessment of appearance and proper functioning. 3088 

ð Spirality (155), and 3089 

ð Dimensional change 3090 

Visual inspection is considered as one parameter whose value is given by the worst performing sub-parameter 3091 
assessed. This choice was made because a failure in a sub-parameter directly affects the whole visual 3092 
inspection. 3093 

All these parameters are proposed to be analysed after 5 cleaning cycles, via washing machine or dry-cleaning 3094 
according to the care label. Based on the available data and the consultation with stakeholders, this number of 3095 
cleaning cycles is considered sufficient to bring about the stress required to induce most of the failures that 3096 
occur in the products in scope of the PS.  3097 

This approach to describing robustness would lead to the identification of two product categories, chosen 3098 
considering the fabric construction: woven and knitted products. Performance levels to distinguish the 3099 

technologies have been defined based on expert judgement obtained via stakeholder consultation.  3100 

Products that by design cannot be cleaned, cannot be tested with this framework. The consultation with 3101 
stakeholders revealed that these products represent a niche market ¸ their number is negligible compared to 3102 
the number of products included in the scope of the PS. 3103 

Table 44. Description of product technologies in the context of robustness 3104 

Parameter 
ISO 

standard 

Fabric 

construction 
BC BAT BNAT  

Visual 
inspection 

15487 All 
3. Moderate change in 
appearance 

4. Negligible change in 
appearance 

5. No change in 
appearance 

Spirality  16322-3 
Woven 5% < spirality < 6% /г ɥ nkdm\gdot ɥ 0г spirality < 4% 
Knitted 5% < spirality < 7% /г ɥ nkdm\gdot ɥ 0г spirality < 5%  

Dimensional 
change 

3759 
Woven ±3% < change < ±4% ø-г ɥ ^c\ib` ɥ ø.г change < ±2% 
Knitted ±5% < change < ±6% ø.г ɥ ^c\ib` ɥ ø0г change < ±3% 

BC: Base Case, BAT: Best Available Technologies, BNAT: Best Not yet Available Technologies. 3105 
All tests must be performed on the product ready to be bought by the user. 3106 
All tests must be performed after 5 cleaning cycles according to directions reported on the care label. ISO 6330 should be followed for 3107 

washing machine, considering a type A machine, and flat dry. In-between washing cycle, the product should be flat dried for a 3108 
maximum of 12 hours. After the last washing cycle, the product must be completely dry because the tests must be performed on a 3109 
completely dry item. Detergent 7 will be used for products mainly made of wool and silk, and for products that need delicate or hand 3110 
washing. For the rest of the products detergent 3 will be used. The detergent should never include bleaching. ISO 3175-2 should be 3111 
followed for dry cleaning.  3112 

The visual inspection test should not include the qualitative assessment of the spirality because this is quantitatively assessed separately 3113 
with ISO 16322-3.  3114 

When performing the visual inspection, many sub-parameters are assessed. In this case, the performance level of the visual inspection is 3115 
given by the worst performing sub-parameter assessed. 3116 

Products which are designed to change their colour over time should not be assessed for colour change in the visual inspection. This applies 3117 
only if the economic operator clearly communicates to the user this design choice. An example of this would be a product made of 3118 
denim fabric dyed using indigo techniques to provide a vintage appearance to the product. 3119 

 

 

155  According to the ISO 16322-3, spirality, or torque, in garments is the rotation, usually lateral, between different panels of a garment 
resulting from the release of latent stresses during laundering of the woven or knitted fabric forming the garment. N.B. The 
phenomenon is sometimes referred to as twist, for example, denim jean leg twist. 
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Source: own elaboration and consultation with stakeholders 3120 

The framework proposed in Table 44 could be affected by the ongoing revision of the ISO 15487, which is due 3121 

in 2026. Additionally, any potential ecodesign requirements tested in Task 6 of the PS should consider that 3122 
products mainly made of viscose (fibre content higher than 80% by mass) should be ironed after washing to 3123 
be included in the description of technologies reported in Table 44. This happens because textile apparel mainly 3124 

made of viscose tends to shrink after washing. This shrinkage can be recovered simply via ironing the product. 3125 

The performance limits defining each of the product technologies (i.e. BC, BAT and BNAT in Table 44) have to 3126 

be established considering the performance of the least robust (or weakest) products belonging to each of the 3127 
categories in scope. i.e. woven and knitted products. For example, the minimum spirality level of BC woven 3128 
products are given by those products showing spirality equal to 5% (Table 44). 3129 

A more exhaustive analysis of the main failure modes would lead to include in the proposed framework tests 3130 
related to abrasion, tear, and seam slip. However, products included in the scope of the PS exhibit very different 3131 
performances in terms of these parameters according to their specific application and the function that they 3132 
are meant to fulfil. This would lead to the need to define a disproportionate number of categories to describe 3133 
the numerous types of functionally distinct products. For example, following this reasoning, t-shirts should be 3134 
classified according to their leisure and sport application. Among the leisure t-shirts a distinction should further 3135 
be made between those with thin and very transpirable fabric used in hot summer days and thick ones used in 3136 
winter, worn under a jacket or a midlayer. Among sport t-shirts, a distinction should also be made for the 3137 
numerous sports requiring specific characteristics according to the stresses caused by the specific sport. This 3138 
line of thinking would lead to many more categories than the 34 segments identified in the PEFCR A&F (see 3139 
section 9.2.1.5), resulting in an obviously unmanageable level of complexity from the regulatory standpoint. 3140 

The proposed simplified robustness framework described above is based on what currently the authors consider 3141 
feasible and on the current state of the art. This robustness framework has two notable drawbacks: 3142 

1. Since it does not consider product aging, it is not capable to describe the product performances over a 3143 
defined number of uses, which are a common unit to express service lifespan of a product (see section 3144 
5.8). In other words, the robustness framework is not capable to describe how many times a person 3145 
can use an item before the probable appearance of a physical failure due to its normal use (156). 3146 
Therefore, the robustness framework is not capable to describe the foreseen service lifetime 3147 

related to intrinsic product properties. The robustness framework is capable to describe only the 3148 

resistance to external stresses, which do not correspond to the stresses occurring during product aging. 3149 

2. A known increase of performance level of key parameters corresponds to an unknown increase of 3150 
physical durability. This implies that the consequent increase of the service lifespan can only be 3151 

based on expert judgements, which will not be verifiable. Textile experts cannot base their 3152 

judgement on direct experience, because nobody performs such measurements due to lack of aging 3153 
tests. 3154 

Table 45 reports the main characteristics of the two potential frameworks: physical durability and robustness.  3155 

Table 45. Description of the two potential frameworks 3156 

                                   Framework 

Characteristic 

Physical durability  Robustness 

Compliance with the ESPR framework Fully compliant. 
It is capable to: 
describe the foreseen service lifetime 
related to intrinsic product properties; 
objectively quantify the increased 
service lifespan due to improvement of 
the key parameters. 

Used as a proxy for physical durability 
despite two notable drawbacks: 
is not capable to describe the foreseen 
service lifetime related to intrinsic 
product properties; 
the potentially increased service 
lifespan can only be based on expert 
judgements, which will not be verifiable. 

 

 

156  This concept is strictly related to the reliability of the product as reported in the ESPR (see Table 2). It is still suitable to report it 
together with the concept of durability because these two product aspects were gathered in the same group as reported in section 
9.1.3. 
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                                   Framework 

Characteristic 

Physical durability  Robustness 

Availability of standardised tests Standards simulating the aging process 
applicable to textile apparel are not 
available.  
The aging process should assess the 
evolution, or degradation, of the 
physical properties of the item over 
time, throughout several number of 
uses.  
Standards describing the resistance of 
the product to specific stresses are 
available for a list of physical 
parameters. 

Standards describing the resistance of 
the product to specific stresses are 
available for a list of physical 
parameters. 

Description of heterogeneous products 
in the scope 

Since this framework focuses on the 
evolution, or degradation, of the 
physical properties over several uses, 
products with different initial 
characteristics could be assessed with 
the same framework. 

Since this framework focuses on the 
initial physical properties of the item, 
products in the scope should be 
grouped in categories that have similar 
characteristics. 

Identification of the performance level 
of selected parameters for the 
investigated product technologies. 

Since it is a new framework, any 
performance level of parameters 
related to physical properties can be 
only based on expert judgement -
nobody knows the performance level of 
products placed on the EU market. 
The ambition level related to the 
degradation of performances over 
several uses can be based on a trade-
off between policy ambition in terms of 
improvement of performance and 
technical and economic feasibility. 
 
A known increase of performance level 
of key parameters corresponds to a 
quantifiable known increase of the 
service lifespan related to physical 
properties of the product. 

Since it is a new framework, any 
performance level of parameters 
related to physical properties can be 
only based on expert judgement -
nobody knows the performance level of 
products placed on the EU market. 
This framework implies that the 
performance level of products in a 
category is defined by the 
characteristics of the least robust 
products belonging to the category. 
 
A known increase of performance level 
of key parameters corresponds to an 
unknown increase of the service 
lifespan related to physical properties 
of the product. The increase of the 
service lifespan can only be based on 
unverifiable expert judgment. 

Type of information provided in the 
perspective of potential ecodesign 
requirement 

This framework describes how many 
times the item can be used before its 
properties will worsen of a certain 
degree. 

This framework expresses the 
robustness of a new product. 
The physical characteristics analysed 
could be understood to resemble those 
checked visually and manually #ºa``g 
\i_ ojp^c»$ by users, who currently use 
their personal judgement to define the 
perceived quality of the product. 

Source: own production 3157 

9.2.1.5 Durability in the context of the PEFCR A&F 3158 

As reported in the references, the analysis performed in sections 9.2.1.1 and 9.2.1.3 takes full advantage of the 3159 
knowledge generated in the development of the PEFCR A&F and the additional knowledge obtained via 3160 
stakeholder consultation in the development of the preparatory study. This section gathers the main features 3161 
of the approach used in the PEFCR A&F when addressing physical durability and it tries to shed light on the 3162 
differences between the PEFCR and ESPR frameworks.  3163 

The development of the PEFCR A&F started in 2019 and was finalised in May 2025 (157). This project belongs 3164 
to the voluntary framework of the environmental footprint methods (158) promoted by the EC and defined in 3165 

 

 

157  PEFCR A&F publication. Available at this link. Last accessed on 13 August 2025. 
158  Environmental Footprint Methods. Available at this link. Last accessed on 13 August 2025. 

https://pefapparelandfootwear.eu/afw_pefcr_v3-1_final/
https://green-forum.ec.europa.eu/green-business/environmental-footprint-methods/about-environmental-footprint-methods_en
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Commission Recommendation (EU) 2021/2279 (159). Therefore, this process is independent from the framework 3166 
of the ESPR published on 13 June 2024.  3167 

The PEFCR A&F do not provide an explicit definition of durability, but it distinguishes intrinsic durability from 3168 
the extrinsic durability. The former is related to intrinsic properties of the product, whereas the latter is related 3169 
to the emotional attachment of the user to the product. When referring to intrinsic durability, the PEFCR A&F 3170 
refers rm Ʌnpmbsar-specific attributes that contribute to its potential lifetime (e.g. physical toughness and design 3171 
dc_rspcq'Ɇ. In this context, the intrinsic durability is used to estimate the Specific Duration of Service (DoS) of a 3172 
product, which the authors of the PS understand to be equivalent to the service lifespan described in section 3173 
5.8. The Specific DoS is described by Equation 1.  3174 

Equation 1. Specific Duration of Service 3175 

ὛὴὩὧὭὪὭὧ ὈέὛ ὈὩὪὥόὰὸ ὈέὛ ᶻ ὍὈὓ ᶻ Ὑὓ 3176 

Where: Default DoS is a category-specific factor based on the literature; IDM is the Intrinsic Durability Multiplier, 3177 
which is a factor based on a scoring system using the information related to failure modes collected in the 3178 
project; RM is the Repairability Multiplier, which is a factor considering several parameters affecting the 3179 
repairability. These factors try to express a correlation between robustness and extension of the duration of 3180 
service.  3181 

The authors of the PS understand that the PEFCR A&F interprets intrinsic durability as the robustness of the 3182 
product that is assumed to impact its service lifespan via Equation 1. This is an approach similar to the 3183 
robustness framework described in section 9.2.1.3, which relies on the available standardized test methods. The 3184 
development of the PEFCR A&F might had challenges adopting the legal definition reported in the ESPR, because 3185 
its preliminary proposal (available since March 2022) could have been changed until its adoption (on 13 June 3186 
2024). The PEFCR A&F project was in its last stages when the ESPR was adopted.  3187 

Determining and reporting intrinsic durability in the PEFCR A&F is not mandatory. The method allows the Specific 3188 
Duration of Service to be calculated using a default Intrinsic Durability Multiplier equal to 0.67, when no intrinsic 3189 
durability tests are conducted.  3190 

The PEFCR A&F calculates the Intrinsic Durability Multiplier for 34 segments of textile apparel, excluding 3191 
accessories. The first nine product categories described in Table 7 (see Section 3.2.1) were divided according to 3192 
ocm`` h\di a\^ojmn5 oc` a\]md^ ̂ jinomp^odji #rjq`i \i_ fidoo`_$' oc` kmj_p^o½n b`i`md^ \kkgd^\odji #nkjmo \i_ non-3193 
sport), and, only for underwear and swimwear, the part of the body covered (tops and bottoms). In the context 3194 
of the ESPR, section 9.2.1.4 already reports the challenges given by a framework with many product categories.  3195 

Finally, the PEFCR A&F establishes three levels of intrinsic durability performance: basic, moderate and 3196 
aspirational. These levels of performance do not correspond to the BC, BAT and BNAT, but they were based on 3197 
the levels of performance determined analysing the 308 products of the Durhabi project. In particular, the 3198 
aspirational performance level (the top level) is very much populated because under the PEFCR A&F products 3199 
that demonstrate high level of robustness are rewarded. On the contrary, the BNAT represent products which 3200 
are not available on the market.  3201 

The full adoption of the PEFCR A&F framework was not possible in the PS because: 3202 

1. The PEFCR A&F framework does not comply with the durability definition reported in the ESPR.  3203 

2. As reported in section 9.2.1.4, the product categories and segments proposed by the PEFCR A&F do not 3204 
meet the specific needs of the development of the PS.  3205 

3. PEFCR A&F establishes robustness performance level disregarding the three product technologies 3206 
defined in the MEErP, i.e. BC, BAT and BNAT.  3207 

4. The study performed in this PS has to take into account additional knowledge provided via stakeholder 3208 
consultation for the mandatory framework of the ESPR.  3209 

 

 

159  Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental Footprint methods to measure 
and communicate the life cycle environmental performance of products and organisations. Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021H2279&qid=1755086724690
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9.2.2 Maintenance 3210 

Maintenance is the ability of a product to be kept in a condition where it is able to fulfil its intended purpose 3211 
through one or more actions (Table 2). In the context of textile apparel, it comprises the set of activities that a 3212 
user carries out, fundamentally during the use phase, to maintain the product in a condition that satisfies their 3213 
needs. It includes activities such as cleaning, drying, ironing, storing and wearing, in specific environments and 3214 
conditions. It does not include any operations addressing the repair of the product, which is addressed under a 3215 
separate specific product aspect (see section 9.2.3).  3216 

Maintenance operations are specific to the item they refer to. In particular, the fibre composition, the fabric 3217 
construction type, the presence of non-fibre-based parts and the finishing treatments of the item are crucial 3218 
factors determining the suitable maintenance strategies to make the product last longer. This section mainly 3219 
focuses on the information that the manufacturer provides to the user to properly maintain textile apparel. 3220 

9.2.2.1 The ecosystem affecting maintenance 3221 

Process techniques and design choices 3222 

Maintenance instructions are commonly communicated through specific symbols on care labels. These symbols 3223 
are designed to be universally recognisable providing clear guidance on textile apparel care.  3224 

Despite 82 % of European consumers considering care instructions important and 75 % finding written 3225 
explanations on labels very useful (GINETEX, 2025) the meaning of some care symbols remains unclear to 3226 
many users, often leading to misinterpretation of recommended care practices. To improve clarity and support 3227 
correct product care, researchers advocate for combining standardised symbols with explanatory text, an 3228 
approach strongly supported by current consumer preferences (Yan et al., 2008; Nayak and Ratnapandian, 3229 
2018) (Section 13.7.2.7). 3230 

Figure 26. Example of existing care symbols under ISO 3758:2023 3231 

 3232 

Source: GINETEX160  3233 

Traditionally, care labels have been physically sewn during the confectioning phase onto textile apparel, 3234 
providing essential instructions on washing, drying, and ironing. However, with the rise of digital technology, 3235 
many brands now complement the physical labels with online care guides and mobile apps. These digital 3236 
platforms offer more detailed explanations and interactive features that help consumers better understand and 3237 
follow textile apparel care instructions (Nayak and Ratnapandian, 2018) 3238 

User behaviour  3239 

Consumer behaviour strongly affects textile apparel maintenance, because the choices made by the users may 3240 
adhere or not to the best practices reported on the care label. When care information is reported on the item 3241 
of textile apparel, users could disregard it, have difficulties interpreting the instructions or they could even 3242 
remove the label because it results uncomfortable when wearing the item (see section 6.3.2 and 13.7.2.7). The 3243 
removal of physical labels from textile apparel is indirectly promoted by labels displaying a cutting line.  3244 

Since price is one of the main factors consumers consider when purchasing textile apparel, consumers may be 3245 
more attentive to care instructions when handling items they perceive as valuable or difficult to replace; 3246 
however, there is no consistent evidence linking product price to increased care label compliance (Wakes et al., 3247 
2020b). 3248 

 

 

160  GINETEX website. Available at this link. Last accessed 18 July 2025. 

https://www.ginetex.net/GB/labelling/care-symbols.asp
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To optimise textile apparel maintenance, several best practices are recommended from a user behaviour 3249 
perspective in Sections 6.3.1 and 13.7.2, and specific literature (Nayak and Ratnapandian, 2018) (Gwozdz et al., 3250 
-+,2]6 >jooji `o \g)' -+-+6 =\g`qdƔdǘoƜ' -+-,$: 3251 

¶ Following information provided in the care label,  3252 

¶ Running laundry with sorted items according to their colour, fabric type, and washing 3253 
temperature, 3254 

¶ Using the suitable washing temperature, 3255 

¶ Using the right quantity and type of detergents and softeners, 3256 

¶ Preferring air-drying to tumble drying and avoiding direct sunlight when not recommended by 3257 
the care label. 3258 

¶ Minimising wash frequency and ironing, 3259 

¶ Properly folding or hanging to prevent fabric deformation  3260 

Store garments in dry, ventilated spaces, away from sunlight, folded or hung to prevent damage during long-3261 
term non-use.  3262 

Legislative framework and industrial best practices  3263 

Although care instructions remain largely voluntary in the EU, manufacturers frequently include them, via text 3264 
or ISO 3758 (161)/GINETEX symbols, to ensure correct product use, reduce liability (162), and meet market 3265 
expectations (163) and export requirements. Many countries voluntarily follow the GINETEX Standard (164), which 3266 
establishes care labelling system for textiles based on symbols.  3267 

The European Commission is currently considering the introduction of harmonised and partially mandatory 3268 
textile labelling rules on textile care, in the context of the review of the Textile Labelling Regulation (EU) 3269 
1007/2001 (TLR) (165).In this context, also inspired by the best practices listed below, the Commission is even 3270 
considering requiring an explanation of symbols (including on required care content) used in physical labels, 3271 
either through accompanying documentation or (preferably) through a (voluntary) digital label. Additional rules 3272 
on legibility and durability of (notably physical) labels are also being considered, inspired the best practices 3273 
listed below.  3274 

Twelve Member States already require mandatory care labels (166) (GINETEX, 2017b). 3275 

Table 185 in section 13.10.4 reports the description of standards used in some regions of the world. They 3276 

mainly differ as regards: (a) temperature units, (b) requirement of captions alongside symbols, (c) adopted 3277 
symbols, and (4) legal requirements (mandatory vs voluntary). 3278 

Figure 27 shows legal requirements and the adoption of standards in specific regions of the world.  3279 

 

 

161  ISO 3758:2023 Textiles Ö Care labelling code using symbols. Available at this link. Last accessed on 14 August 2025. 
162  Ginetex website. Available at this link. Last accessed 12 November 2024 
163  Ginetex website on market standardisation. Available at this link. Last accessed 17 July 2025. 
164  Ginetex website. Available at this link. Last accessed 12 November 2024 
165  Revision of the Textile Labelling Regulation (EU) 1007/2011. Available at this link. Last accessed on 12 November 2024. 
166  Austria, Bulgaria, Estonia, Finland, Hungary, Lithuania, Romania, Slovakia, Czech Republic, Poland, Denmark, Letonia and, as well as, 

in the EEA, Norway. 

https://www.iso.org/standard/74401.html
https://www.ginetex.net/
https://www.ginetex.net/GB/labelling/labelling.asp?
https://www.ginetex.net/
https://single-market-economy.ec.europa.eu/sectors/textiles-ecosystem/regulation-eu-10072011_en
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Figure 27. Care labelling systems in the world 3280 

 3281 

Source: UK Fashion and Textile Association. Available at this link . Last accessed 12 November 2024.  3282 
Previously published by GINETEX in February 2021 3283 

 Both the ESPR and the EU Regulation on general product safety (Regulation (EU) 2023/988) (167) establishes a 3284 
general obligation for products placed on the EU market to bear appropriate warnings and safety information, 3285 
including written accompanying documentation or labelling where needed for safe use, which may include 3286 
maintenance-related aspects in cases where the condition or upkeep of a product influences its safety. 3287 

Table 46 reports the best practices that manufacturers and retailers try to implement. 3288 

Table 46. Best practices on care labelling implemented by producers and retailers 3289 

Factor Action 

Legibility Symbols and letters on labels should remain legible throughout the textile apparel's useful life. 
The label should use medium-width lettering, where no individual letter should be less than 1.5 
mm high (also proposed by ISO 3578:2023). 

Material-based indication Care instructions should be based on the most sensitive or delicate material present in the 
product. This ensures that the guidance protects all components (e.g., linings, trims, decorations) 
under a unified instruction, avoiding user confusion or damage from under-specified labels. 

Consistent label placement  Labels should be positioned in standardised positions for all similar items of textile apparel to 
improve visibility and reduce user confusion or removal. 

Durability of labels  Care labels should be made of materials that are resistant to the care treatments indicated on 
the label, at least to the same extent as the textile apparel itself. 

Enhanced understanding To improve user comprehension, labels should combine standardised symbols with short 
explanatory text or send the user to care guides available online. Labels should use easily 
understandable symbols alongside (such as standardized by ISO 3758:2023), and where 
appropriate, with written instructions. 
. 

 

 

167  Regulation (EU) 2023/988 on general product safety, Available at this link. 

https://ukft.org/worldwide-care-labelling-textiles-apparel/
https://eur-lex.europa.eu/eli/reg/2023/988/oj/eng
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Factor Action 

Care instructions verification The care instructions should be verified by manufacturers before being placed on the market to 
ensure their correctness.  

Source: Own production based on (Nayak and Ratnapandian, 2018) and (GINETEX, 2023) 3290 

Business models 3291 

As outlined earlier, care labels are typically included for a combination of strategic and regulatory reasons. 3292 
Rcdg` do dn njh`odh`n npbb`no`_ oc\o oc` g`q`g ja _`o\dg di ^\m` dinomp^odjin h\t m`ag`^o \ ^jhk\it½n kmj_p^o 3293 
strategy, the literature does not provide conclusive evidence of systematic differences between 3294 

business models in this regard.  3295 

9.2.2.2 How to assess maintenance 3296 

Based on the information gathered in sections 9.2.2.1 and 9.2.2.2, the assessment of maintenance should be 3297 
based on three main aspects:  3298 

1. Type of information provided, addressing all steps of the use-phase: 3299 

(a) cleaning and laundering 3300 

(b) drying,  3301 

(c) ironing,  3302 

(d) bleaching, 3303 

(e) additional suggestions, 3304 

(f) storing,  3305 

2. Carrier; and  3306 

3. Communication strategy. 3307 

Information about cleaning and laundering should address all types of care operations the product can/should 3308 

undergo. This includes: 3309 

¶ Domestic laundering, with clear guidance on washing temperature, spin speed, compatibility with 3310 
similar colours and fibre types, and, where appropriate, the use and dosing of detergents and 3311 
softeners (168); 3312 

¶ Professional cleaning, including dry and wet cleaning, with indications of suitability for such treatments 3313 
and any restrictions on solvents. 3314 

Information about drying should include directions on the optimal type of drying, with specific information 3315 

regarding drying temperature in the tumble dryer, and sunlight exposure when line drying (air-drying) is used. 3316 

Information about ironing should include ironing temperature, and where relevant best practices regarding 3317 

moisture level of the item during ironing. 3318 

Information about bleaching, should specify whether and under what conditions it is permitted. 3319 

Information about additional suggestions should include any further information that could support the 3320 

suitable maintenance of the product. 3321 

Information on storage may be provided to support proper textile apparel care and help preserve product 3322 

condition. Where relevant, this may include suggestions on whether folding or hanging is preferable, and general 3323 
advice on environmental conditions to avoid (e.g. excessive humidity or direct sunlight). For certain items, 3324 
different recommendations may apply for storage after wearing versus after cleaning. The inclusion of storage 3325 
guidance could be provided by the manufacture/designer for groups of products in their portfolio, because they 3326 
could be common to many items. 3327 

 

 

168  In general, specific chemical formulations can weaken certain fibre types increasing the risk of damage (Cooper and Claxton, 2022c). 
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The carrier of maintenance-related information can be either a physical label, where information is provided 3328 

directly on the product, and/or a digital tool. The two options present advantages and limitations:  3329 

ð online information allow extensive and flexible descriptions with an availability over time assured 3330 
by the economic operator selling the product;  3331 

ð the physical label can carry a limited amount of information with the risk to compromise wearer 3332 
comfort, and increased the risk of label removal. 3333 

Therefore, maintenance information should balance clarity, accessibility, and relevance. Essential maintenance-3334 
related information should remain physically available on the product in a clear and durable format. Meanwhile, 3335 
digital tools, can be used to complement this information with contextual, product-specific, or less time-critical 3336 
guidance. 3337 

Overreliance on digital-only formats could limit access to information only to people willing to use the online 3338 
platform. Finally, regardless of the carrier used, the information should be provided with a standardised 3339 

strategy (or structure), so that users can easily navigate information provided by any economic actor. Initiatives 3340 

in this sense are, for example,¨My care label app¨ (169) developed by GINETEX, or ¨Clevercare¨ (170) supported 3341 
by textile apparel apparel brands. 3342 

This framework is suitable to describe all products included in the scope of the PS without any further grouping 3343 
or categorization. 3344 

Although user behaviour plays a crucial role in the effects generated by product maintenance, the assessment 3345 
of maintenance in the framework of the ESPR focuses only on the instructions that the manufacturer provides 3346 
to the user. The behaviour of the user will be taken into account in the environmental and economic models to 3347 
be built in the following tasks of the PS. 3348 

9.2.2.3 Description of products based on maintenance 3349 

Table 47 reports the description of product technologies in the context of maintenance of textile apparel. 3350 

Table 47. Description of product technologies in the context of maintenance of textile apparel applicable to the EU 3351 

Aspect BC BAT BNAT 

Type of information 
provided, 
addressing all steps 
of the use-phase 

Using standardized 
symbols generally 
reported in ISO 
3758:2023. 

It reports standardized 
symbols reported in ISO 
3758:2023, and where 
needed, complementary 
care information is made 
available through digital 
tools. 

It reports standardized symbols reported in ISO 
3758:2023 (minimal) and full digital guidance. It 
reports all types of care operations the product 
can/should undergo dry cleaning by professionals 
or home washing. In the case of professional 
cleaning, directions should be provided on 
compatible products for dry cleaning. In the case 
of laundering, directions should be provided on 
washing temperature, type and dosing of 
detergents and softeners, spin speed, type of 
textile products that can be washed with (e.g. 
similar colours and fibre types). 

Additional 
suggestions 

Not available. Reduction of washing 
frequency and preference 
for line drying. 

It includes any further information that could 
support the suitable maintenance of the product. 

Carrier Physical label. Physical label and digital 
tools. 

Physical label is used for basic most important 
information or warnings, while other information, 
is delivered through full digital guidance, is 
reachable with a support of a device (e.g. Radio 
Frequency Identification (RFID) system) 
incorporated in the product, so that it does not 
create discomfort and it is difficult to remove. 

Communication 
strategy 

Using standardized 
symbols generally 
reported in ISO 
3758:2023 on 

It reports standardized 
symbols generally reported 
in ISO 3758:2023 mainly 
on physical label with 
digitally supported 

Users can easily navigate digital, smart system-
based information provided by any economic 
actor because it is provided following a 
standardised format. 

 

 

169  GINETEX website, specifically section My care label app. Available here. Last accessed 23 July 2025. 
170  Clevercare website. Available here. Last accessed 23 July 2025. 

https://www.ginetex.net/GB/labelling/my-care-label-app.asp
https://clevercare.info/
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Aspect BC BAT BNAT 

physical label, with 
no user adaptation. 

explanations for user 
adaptation. 

Physical labels are usually made of polyester and satin due to their softness and resistance properties (Nayak and Padhye, 2015). 3352 
Care symbols use ISO 3758:2023 (171). 3353 

Source: own production 3354 

9.2.3 Repairability 3355 

According to the ESPR, the repairability is defined as the ability of a defective product or waste to return to a 3356 
condition where it fulfils its intended use (Table 2). In the context of textile apparel, this return to the intended 3357 
use includes the acceptance by the user, who should still be satisfied with the potential new aesthetics and the 3358 
restored functionality of the product after repair operations. This could be the case for example in the use of 3359 
patches, mending operations on fabrics, or the use of buttons different from the original ones.  3360 

9.2.3.1 The ecosystem affecting the repairability 3361 

Design principles for repairable items - choices and process techniques  3362 

Textile apparel is often composed by many pieces of fabrics and by non-textile parts such as buttons, zippers 3363 
and many more. Fabrics could be organised on one or more layers, which could have the same or different fibre 3364 
composition and properties. Additionally, specific parts of textile apparel could have exclusively an aesthetic 3365 
function and be made of numerous materials such as leather, plastics, metal and fibre-based. All these parts 3366 
composing textile apparel are mostly joined with seams, but other ways such as heat-bonding and laser-based 3367 
techniques are also in use. Furthermore, an item of textile apparel can also be seamless and be made of only 3368 
one piece of fabric.  3369 

The products included in the scope of the PS are very heterogeneous in terms of number, properties and 3370 
functions of their parts. This heterogeneity goes beyond the intended function of the product, because the same 3371 
product could be made in numerous ways. For example, a t-shirt can be made of a knitted fabric with no seams, 3372 
or it can be made by numerous panels of fabric joined with seams, buttons and sequins, resulting in a product 3373 
made of numerous parts, each of them with a specific function. 3374 

Repairability is strictly connected to the failure modes of these products. Table 43 and Figure 25  in section 3375 

9.2.1.3 report that the main discard causes are generally combined and are colour and fabric-related (e.g. pilling, 3376 
breakdown, stains etc). Some of these failure modes could be tackled by a specific design, e.g. making a more 3377 
robust fabric, but others are largely dependent on the way the product is maintained and used, e.g. the presence 3378 
of stains. 3379 

From the general design perspective of energy-related products, modularity, use of standardised parts and 3380 
availability of spare parts are considered to be important for product repairability (Cordella, Sanfelix, et al., 3381 
2019). Modular products are easily disassembled without damaging the product, so that the damaged part 3382 

can be repaired. In the context of textile apparel, modularity leads to trade-offs with comfort, because seams 3383 
or components joining different parts of the textile apparel create a discontinuity in the fabric in contact with 3384 
the skin which is usually perceived in terms of discomfort. Additionally, modularity leads to a trade-off with the 3385 
physical durability because seams are weak parts of textile apparel. In this context, also the combination of 3386 
fabric construction and connector types plays an important role because it affects the disassembly complexity 3387 
of a product. To the authors½ knowledge, there is no literature reference proposing an objective framework 3388 
evaluating the disassembly complexity of textile apparel items. 3389 

Although the use of standard parts in the textile industry is limited due to its intrinsically creative nature, the 3390 

consultation with stakeholders revealed that standard parts are commonly used for »basic» products and 3391 
sometimes for entire collections. The European Environment Agency identified fasteners as the main textile 3392 
apparel part that could be subjected to standardization without affecting the creative nature of this industry 3393 
(EEA et al., 2022). The size, material and attachment method of zippers, buttons, snaps and other fasteners 3394 
could be standardised as well as the thickness of the yarns. However, it is difficult to envisage standardization 3395 
involving the fabric, which is the main part of textile apparel and which is also the part that is most prone to 3396 

 

 

171  ISO 3758:2023 Textiles Ö Care labelling code using symbols. Available at this link. Last accessed on 13 November 2024. 

https://www.iso.org/standard/74401.html
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being damaged The standardisation of fabric would potentially limit the creative nature of the textile apparel 3397 
industry as well as the technical characteristics of products.  3398 

The availability of spare parts in the textile apparel industry should take into account the high number of 3399 

different collections placed on the market and the real use of these spare parts. Section 5.6 indicated that some 3400 
retailers place on the market up to one collection per week. Making spare parts available for all these different 3401 
items would require the manufacture of product parts that most probably would never be used due to the fast 3402 
changing preferences and attitudes of the users, Additionally, the use of spare pieces of fabric is strictly 3403 
connected to the fashion trends and user acceptance to wear a product composed by pieces of fabric in a 3404 
different status (new and worn), which would resemble patches. The repairability of specific failures in textile 3405 
apparel is constrained by the lack of suitable machinery for delicate or technical fabrics, availability of skilled 3406 
professionals, inherent design that can compromise garment structure, performance, or aesthetics after repair. 3407 
Some biological or chemical contamination of the product could also make repair technically unfeasible, 3408 
economically inefficient or even unsafe. 3409 

Business models  3410 

The European Environment Agency estimated that companies working in the textile repair sector decreased in 3411 
the last decade, reporting that they are small in size and a have a turnover equal to about 0.25% of the textile 3412 
apparel sales in Europe (EEA et al., 2022). A more detailed analysis of the apparel repair sector is hindered by 3413 
the way in which collection of this data is performed by Eurostat, which aggregates under the NACE code 95.29 3414 
repair of many personal and household goods, including bicycles, books, musical instruments, apparel, etc. (172).  3415 

In recent years, some fashion brands, in light of the increasing landscape of repair provider start-ups, have 3416 
begun offering repair services to their customers and/or manuals and directions to address some simple repairs 3417 
of their products, such as replacing a zipper or sewing a button.  3418 

Fashion trends result from the action of many players such as stylists, influencers and fashion brands. They 3419 

could potentially promote repaired products with for example visible mending and patches, but in reality, such 3420 
products are not socially accepted in the majority of social gatherings, such as workplaces, parties, etc (SY Choi 3421 
et al., 2022; Hong et al., 2024).  3422 

User behaviour and economic aspects  3423 

The decision of repairing an item of textile apparel is highly subjective and depends on individual values, fashion 3424 
trends, price, skills and time available to users. 3425 

The emotional attachment to the product largely influences the decision to repair an item or to replace it 3426 

with a new one. Textile apparel is more likely to be repaired when it evokes meaningful memories, it is an 3427 
expression of user identity or provides particular comfort (Page, 2014; Gwilt, 2021; Damhorst, 2019).  3428 

The price of repair compared to the price of the new item plays a crucial role when the user decides to repair 3429 

or replace an item of textile apparel. Expensive items tend to be repaired more often than cheap ones due to 3430 
the cost-effectiveness of the choice (Gwilt, 2021). In particular, if the price of repair exceeds about 40% of the 3431 
price of the new item, users tend to replace the product rather than repairing it (Cordella, Sanfelix, et al., 2019; 3432 
Ribeiro et al., 2023). A simple exercise reported in section 13.10.5 shows that in the EU, professional repair 3433 
operations can be much more expensive than the purchase of a new item. In this context, the user prefers to 3434 
buy a new item rather than repairing the damaged one.  3435 

When a user decides to repair an item, self-repair is the most common practice followed by unpaid repair via 3436 
associations such as repair cafes (173) and lastly via paid support using professional repairer. Besides economic 3437 
reasons reported above, it seems that this ranking among different options is largely affected by user mistrust 3438 
of the capabilities of professional repairers and the cost in terms of time that is associated to repairing 3439 
operations including logistics (Laitala et al., 2021b; EEA et al., 2022; McQueen et al., 2023).  3440 

However, self-repair is a viable option only if the user has suitable skills and available time. Generally, users do 3441 
not have the right skills for self-repair. Although in general women are more likely to repair their defective 3442 
apparel than men, younger generations, regardless of gender, tend to lack knowledge about the necessary tools, 3443 

 

 

172  Eurostat: NACE Rev. 2 ̧  Statistical classification of economic activities in the European Community, available at this link. Last accessed 
10 October 2024. 

173  Repair cafes are local no-profit workshops where volunteers repair or help repairing numerous goods, including textile apparel. 
Available at this link. Last accessed on 11 November 2024. 

https://ec.europa.eu/eurostat/documents/3859598/5902521/KS-RA-07-015-EN.PDF
https://www.repaircafe.org/en/


 

129 

materials and practices (EEA et al., 2022; McQueen et al., 2023; Hernandez et al., 2024). Disregarding user skills, 3444 
the value given to the time spent in self-repair plays a crucial role when a user decides what to do with their 3445 
damaged item (Jain, 2021). 3446 

While official Refashion publications (174) (175) and the EEA circular economy report on the profile of France 3447 
(European Environment Agency, 2024) confirm that the availability of a repair bonus lowers consumer repair 3448 
costs, none provide conclusive evidence that this reduction has directly caused an increase in repair demand. 3449 

Legislative framework and best practices 3450 

Currently, there is no legal framework addressing the repair of textile apparel in EU. The promotion of 3451 
reparability is left to the di_dqd_p\g a\ncdji ]m\i_n½ qjluntary initiatives. However, on 30 July 2024, Directive 3452 
2024/1799 on repair of goods (176) entered into force, with the aim of promoting repair of goods both within 3453 
and outside the legal guarantee. Member States have to transpose the Directive into national legislation and 3454 
apply it from 31 July 2026.  3455 

Under Directive 2024/1799, manufacturers of products that are subject to reparability requirements under EU 3456 
law will have to repair those products within a reasonable time and for a reasonable price. For such an obligation 3457 
to apply, repairability requirements would have to be set in product-specific legislation, potentially for instance 3458 
in the future Delegated Act on textile products under the ESPR. 3459 

Furthermore, manufacturers are required to make information available about their repair services to 3460 
consumers in an easily accessible manner and consumers will be able to find repairers more easily through a 3461 
new online European Repair Platform.  3462 

Directive 2024/1799 has also amended the existing Sale of goods Directive (EU) 2019/771 (177), adding an 3463 
additional year to the legal guarantee if the choice is made to repair a product instead of replacing it under the 3464 
legal guarantee.  3465 

9.2.3.2 How to assess repairability  3466 

Section 9.2.3.1 reported that repairability for textile apparel cannot be addressed in the same way as done for 3467 
energy-related products, such as smartphones. Emotional attachment, fashion trends and repair price strongly 3468 
affect the repairability of textile apparel. In theory, any item of textile apparel can be repaired, but its degree 3469 
of complexity cannot be described with an objective framework because the factors influencing the repairability 3470 
in the design phase are at odds with the creative nature of the textile industry. In this context, the establishment 3471 
of such an objective framework is hindered by subjective consumer decisions, the entity of the product failure, 3472 
and feasibility of repair.  3473 

Acknowledging the lack of a repairability framework, the authors understand that, from the perspective of the 3474 
manufacturer, making information available about repair services could facilitate the repairability of textile 3475 
apparel.  3476 

9.2.3.3 Description of products based on repairability characteristics  3477 

Following the rationale provided in section 9.2.3.2, Table 48 reports a qualitative description of product 3478 

technologies in the context of repairability. However, the necessary condition for a repairable product is that 3479 
the price of the repair should be acceptable to the user when compared to the price of a similar new item. This 3480 
finally depends on the pn`m½n ep_b`h`io) 3481 

 

 

174  Refashion activity report 2024, available at this link. Last accessed 27 August 2025. 
175  Refashion publication on the Decree on Mandatory Display of the Repair Fund, available at this link. 
176  Directive (EU) 2024/1799 of the European Parliament and of the Council of 13 June 2024 on common rules promoting the repair of 

goods and amending Regulation (EU) 2017/2394 and Directives (EU) 2019/771 and (EU) 2020/1828 (Text with EEA relevance). 
Available at this link. 

177  Directive (EU) 2019/771 of the European Parliament and of the Council of 20 May 2019 on certain aspects concerning contracts for 
the sale of goods. Available at this link. 

https://rapport-activite.refashion.fr/en/reparer
https://pro.refashion.fr/en/repair-fund-newest-obligations
https://eur-lex.europa.eu/eli/dir/2024/1799
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32019L0771
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Table 48. Description of product technologies from the perspective of repair services 3482 

BC BAT BNAT 

Professional repair services available, 
but characterized by long response 
time, reduced transparency and 
consumer mistrust. 
Repair support is very limited, with 
vague instructions and brand service 
limited to portions of the region where 
the product is sold. 

Professional repair services available and 
transparent. 
The product has detailed, repair guidance about 
the failure of most common damaged product 
parts. Brand repair services are available in the 
whole region where the product is sold. 

Interactive repair support is 
available real-time via augmented 
reality, artificial intelligence or 
other technologies.  
Brand repair services are available 
in the whole region where the 
product is sold. 

BC: Base Case; BAT: Best Available Technologies; BNAT: Best Not yet Available Technologies. 3483 

Source: JRC own production. 3484 

9.2.4 Waste generation 3485 

In this PS, the following definitions are used: 3486 

ð Textile waste is a textile product which the holder discards or intends or is required to discard (178). 3487 

ð Post-industrial textile waste is textile waste generated during the manufacturing of textile 3488 
products and their precursors (manufacturing of fibre, yarn and fabric, and during confectioning) 3489 
(Huygens et al., 2023).  3490 

This includes waste generated as a result of technical features of the manufacturing processes 3491 
(e.g. cutting, roll ends), inaccurate resource planning (e.g. excess fabric) or production errors (e.g. 3492 
defective or damaged fabric and products) (Aus et al., 2021). Moreover, it includes discarded 3493 
finished products that the manufacturers do not send to their customers due to order change or 3494 
cancellation.  3495 

ð Pre-consumer textile waste is textile waste generated at the retailer stage, as a result of discarding 3496 
unsold textile products. This can be due to: 3497 

¶ overstock (products coming directly from the production line); 3498 

¶ obsolescence (products for which there is no longer a demand); 3499 

¶ damages (products that have been damaged in transit or storage); 3500 

¶ defects (products taken off the market due to quality issues). 3501 

Thus, this includes discarded products that have not been sold due to surplus stock, excess 3502 
inventory and deadstock and products returned by a consumer on the basis of their right of 3503 
withdrawal in accordance with Article 9 of Directive 2011/83/EU or, where applicable, during any 3504 
longer withdrawal period provided by the trader.  3505 

ð Post-consumer textile waste is a textile product that has been discarded after consumption and 3506 
use by the citizen or end-users of commercial and industrial activities (tourist accommodation 3507 
services,  automotive, etc.). For this reason, it is commonly referred to as household and 3508 
commercial post-consumer textile waste, respectively (Huygens et al., 2023). 3509 

9.2.4.1 Textile waste in numbers 3510 

The consumption of textile apparel drives the generation of its waste. Figure 28 shows that the yearly apparent 3511 

consumption of an EU-27 citizen increased from about 6 kg before 2005 up to about 10 kg between 2005 and 3512 
2022. In particular, in 2019 the EU generated about 6 Mt of textile apparel waste (Table 49). Post-industrial 3513 

waste was the dominant fraction, representing 87% of textile apparel waste generated. Despite post-industrial 3514 
waste ranging from 25% to 45% of all fabric used in the production (Aus et al., 2021), it accounted only for 3515 
11% of the textile apparel waste generated in the EU because of the high volumes produced in third countries 3516 
(so out of the scope of these statistics). Pre-consumer waste was indicated to contribute by 3%. These quantities 3517 

 

 

178  The definition of textile waste is inspired by the definition of waste given in the Waste Framework Directive (WFD). Directive 
2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste and repealing certain Directives (Text 
with EEA relevance). Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32008L0098&qid=1702762180586
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are currently considered underestimated mainly due to lack of transparent reporting (Aus et al., 2021; Duhoux 3518 
et al., 2024). Overall, a substantial degree of uncertainty exists on these values because Member States and 3519 
companies have different definitions of textile waste and standards for reporting waste generation, and 3520 
reporting standards to official databases (e.g. Eurostat) (Huygens et al., 2023).  3521 

Figure 28. Apparent consumption of textile apparel per capita in EU-27 3522 

 3523 

Source: own production based on PRODCOM database (Sold production, exports and imports ȿ DS-056120) 3524 

Table 49. Amount of textile apparel waste generated in EU in 2019 3525 

Type of waste Mass (Mt/y) Contribution to the total (%) 

Post-consumer 5.2 87 
Pre-consumer 0.16 3 
Post-industrial 0.64 11 
Total 6 100 

Reported figures do not include the textile waste of the production occurring outside EU. 3526 

Source: Huygens et al. (2023) 3527 

In terms of fate of textile waste, it is estimated that about 10% of post-industrial and pre-consumer textile 3528 
waste is recycled, while the rest is incinerated, landfilled or exported to third countries with unknown final 3529 
destiny. Only about 5% of the post-consumer textile waste is recycled in the EU, about 17% is exported to third 3530 
countries and the rest is either incinerated or landfilled (Huygens et al., 2023). 3531 

Besides textile waste, the textile industry generates waste from packaging, hangers, which are usually made of 3532 
plastics, and spent chemicals used in the manufacturing stage. Wastewater is also generated, but it is not 3533 
included in this analysis because it is addressed in section 9.2.6 on environmental impacts as emissions into 3534 
water (Roth et al., 2023). 3535 

9.2.4.2 Analysis of the ecosystem 3536 

Although the types of textile waste have some peculiarities, their generation has some common drivers when 3537 
focussing on business models and user behaviours.  3538 

On one hand, business models of many fashion designers, fashion brands and retailers incentivise the 3539 

continuous consumption of new products: 3540 

ð placing on the market up to 47 new collections per year (see Section 5.6),  3541 

ð offering multiple seasonal discounts over the year to incentivise the replacement of products that 3542 
are considered obsolete, and  3543 

ð generating a sense of urgency and exclusivity by placing on the market numerous limited editions 3544 
and using the dark pattern in online sales (see Section 6).  3545 

In particular, the brand-led operation model promotes new trends via numerous Fashion Weeks and trade shows 3546 
all around the world, as well as by advertising the proposals of fashion editors, stylists, celebrities and 3547 
influencers. Additionally, companies using the consumer-led operation model aim to predict the demand of 3548 
users via trend forecasting agencies or in-house forecasting models, which lead to overproduction to meet the 3549 
fast changing requests of as many people as possible in different parts of the world (Roberts et al., 2023; 3550 
McKinsey & Company, 2024; Brondino, 2022).  3551 



 

132 

On the other hand, in addition to functionality and perceived quality, users choose products based on (1) what 3552 

is available on the market, (2) what is economically convenient, and (3) what makes them feel good and 3553 
accepted by others. Therefore, the change of user demand depends on the new trends, prices and the needs of 3554 
individuals to self-represent and feel accepted when meeting others at work, in their free time and in special 3555 
occasions (see Section 6).  3556 

The following three subsections deepen into aspects of the ecosystem that are specific to each type of textile 3557 
waste. 3558 

9.2.4.2.1 Post-industrial waste 3559 

When focussing on the manufacturing stages, in addition to what results from technical features such as 3560 
machine inefficiencies, cutting losses or production failures, business models and process techniques largely 3561 
affect the generation of post-industrial textile waste. 3562 

As described in section 5.6, the business model of European fashion companies mainly relies on the 3563 

manufacture by companies located in third countries, which operate as: 3564 

ð Primary suppliers: main suppliers that provide the products directly to the fashion company. 3565 

ð Sub-contractors: secondary suppliers that primary suppliers might use to fulfil part of their job. 3566 

ð Licensed suppliers: companies producing goods under a licensing agreement, which allow them to 3567 
use in third countries the patents and trademarks of the fashion companies. 3568 

Within this structure, suppliers are asked to rapidly produce and adapt to the volatile requests of the market, 3569 
which could lead to changes or even cancellation of orders. Lead time from the concept of the textile apparel 3570 
to the potential customer purchase could be as short as 15-21 days. This business model challenges a careful 3571 
design, resource planning, and quality control during the manufacturing processes. As consequence, post-3572 
industrial textile waste increases because (Aus et al., 2021; Zhao and Kim, 2021; Fernandez-Stark et al., 2022; 3573 
Duhoux et al., 2024; McKinsey & Company, 2024): 3574 

¶ The supply chain is characterised by the bullwhip effect (179), where suppliers enlarge their 3575 
inventories to tackle demand fluctuations; 3576 

¶ Suppliers waste part of their inventories when stock location storage becomes limited; 3577 

¶ Suppliers overproduce to benefit from economies of scope; 3578 

¶ Material belonging to cancelled orders is directly wasted rather than remanufactured; 3579 

¶ Lack of manufacturing quality control leads to low-performing products rejected by fashion 3580 
brands. 3581 

Process techniques adopted in the manufacture of textile apparel are crucial elements conditioning the 3582 

generation of post-industrial textile waste. In particular, key factors include poor planning, inefficient 3583 
manufacturing systems and cutting methods, as well as suboptimal fabric utilisation (Aus et al., 2021; Khairul 3584 
Akter et al., 2022).  3585 

At the confectioning stage, cutting operations are the largest contributors of this type of waste, followed by 3586 
mistakes during sewing and damages to fabrics (Aus et al., 2021). On one hand, design software like CAD 3587 
(Computer-Aided Design) and the use of artificial intelligence can optimise the use of fabric and decrease the 3588 
generation of post-industrial waste by 27% when compared to manual cutting (Krsteva and Demboski, 2011; 3589 
Palacios-Mateo et al., 2021). On the other hand, sewing operations are semi-manual activities affected by the 3590 
performance of the machinery and the pressure put on the operators to meet the tight deadlines of rapid 3591 
production (Aus et al., 2021). 3592 

In general, the manufacturing process could be optimised adopting methodologies such as Lean Manufacturing, 3593 
Total Quality Management, Kaizen, Just-In-Time (JIT) and Lean Six Sigma. The adoption of these methodologies 3594 

 

 

179  The bullwhip effect refers to the phenomenon where order variability increases as the orders move upstream in the supply chain. The 
]pggrcdk `aa`^o dn njh`odh`n m`a`mm`_ oj \n ¼_`h\i_ \hkgdad^\odji½' ¼q\md\i^` \hkgdad^\odji½ jm oc` ¼Ajmm`no`m `aa`^o½) Ocdn `aa`^o 
becomes significant when the cost from fluctuations in production/ordering outweighs the cost of holding inventory (Wang and Disney, 
2016). 
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optimise processes, improves the alignment of demand and production and reduces the incidence of defective 3595 
goods (Saleeshya et al., 2012; Harpa et al., 2024).  3596 

However, despite technological developments, there is a lack of standardised industrial best practices that 3597 
enable the reduction of post-industrial textile waste. The authors are not aware of any specific legislation in 3598 

producing countries specifically addressing this type of textile waste.  3599 

9.2.4.2.2 Pre-consumer waste 3600 

When focussing on the retailer stage, all elements of the waste generation ecosystem play an important role. 3601 

Process techniques related to the efficiency of the reverse logistics could decrease the number of destroyed 3602 

returned products avoiding that more items get lost, damaged or with time become obsolete. The literature 3603 
reports different improvement potential when adopting the Best Management Practices: pre-consumer waste 3604 
due to returns could be decreased from 44% to 22% or from 25% to 13%. Moreover, detailed product 3605 
descriptions, especially on size and fitting, could support informed purchase and therefore reduce the number 3606 
of returns (Ahlström et al., 2020; Duhoux et al., 2024; Roichman et al., 2024). 3607 

The business model concerning return policies of the retailer and the marketplace plays a relevant role. To 3608 

overcome reverse logistics issues, some fashion brands offer an integrated shopping experience that combines 3609 
e-commerce and physical stores. In this case, customers can purchase online and potentially return in physical 3610 
stores where they can get customised recommendations (McKinsey & Company, 2024).  3611 

The bullwhip effect characterising the manufacturing processes affects also retailers, who would try to enlarge 3612 
their inventories to meet the requests of the changing market (Fernandez-Stark et al., 2022; Duhoux et al., 3613 
2024; McKinsey & Company, 2024). As a consequence, as soon as fashion trends change, new collections 3614 
generate obsolete goods that remain unsold. Therefore, items less affected by changing trends and with high 3615 
demand are less likely to remain unsold (Duhoux et al., 2024). 3616 

Section 6.4.4 reported that users are not aware of the consequences of returning items of textile apparel after 3617 

their online purchase ¸ most of them think that the items are always re-sold. The investigation showed that 3618 
customers find convenient purchasing online when returns are free of charge. In these cases, customers have 3619 
the opportunity to try and touch the product directly at home without going to the physical store. This 3620 
jkkjmopidot njh`odh`n ̀ qjgq`n oj oc` ̀ som`h` ]`c\qdjpmn ja ]m\^f`odib \i_ ¼r\m_mj]dib½) Oc` ajmh`m _`n^md]`n 3621 
users purchasing multiple sizes of the same item and returning those that do not fit. The latter describes 3622 
consumers purchasing expensive items, wearing them, and then returning them (see Section 13.7.3). 3623 

From a legislative perspective, the destruction of pre-consumer textile waste is often preferred by companies 3624 

because there are taxation advantages related to VAT payment (Duhoux et al., 2024). With the entrance into 3625 
force of the ESPR, from 19 July 2026, the destruction of unsold textile products is prohibited, thus preventing 3626 
this type of waste, unless derogations apply in cases where destruction is necessary, for instance due to health 3627 
and safety reasons. Only micro and small enterprises will be exempted from this prohibition. However, the ESPR 3628 
addresses only the unsold products that are placed on the EU market. 3629 

9.2.4.2.3 Post-consumer waste 3630 

When focussing on the end-of-life of textile apparel, the analysis of reasons for textile apparel disposal sheds 3631 
light on what mostly affects the generation of post-consumer waste. The investigation reported in Section 6.2.1 3632 
highlighted three main reasons:  3633 

1. The loss over time of product intrinsic performance,  3634 

2. The change in perceived value, and 3635 

3. The change over time of the body shape of the user resulting in unfitted textile apparel. 3636 

The first reason is strictly connected to the physical durability of the product over aging processes. The second 3637 
reason is related to the desire or need to change the textile apparel due to changing fashion trends, personal 3638 
tastes, or social life. The third reason is connected to physiological change of the human body over time.  3639 

In addition to these three factors, a study revealed that users are more prone to dispose of cheaper products 3640 
than of higher-priced items because they usually develop higher emotional attachment to the latter than to the 3641 
former (Forbrugerrådet Tænk, 2022). 3642 
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From the legislative perspective, the Waste Framework Directive (2008/98/EC) and the recently published 3643 

revision of the Waste Shipment Regulation (2024/1157) (WSR) (180) regulate the management of waste in EU 3644 
and its potential shipment within the EU and from the EU to third countries, respectively. In particular, the WFD 3645 
in establishing Extended Producer Responsibility (EPR) schemes for textiles in all EU Member States should 3646 
ensure that producers will cover the costs of textile waste management and research and development on e.g. 3647 
recycling technologies (see Section 4.1). Additionally, the WSR allows the shipment of textile waste produced in 3648 
EU only to non-OECD countries that have expressed their willingness to receive the waste and demonstrate 3649 
their ability to treat it in an environmentally sound manner (181).  3650 

9.2.4.3 How to assess and describe product technologies in the context of waste generation 3651 

The generation of waste is not an intrinsic property of a single product technology, but rather depends on many 3652 
elements of its ecosystem, and is driven by the production and consumption of textile apparel. Currently, it is 3653 
not possible to understand if a product was manufactured using specific process techniques and under 3654 
particular business models. Moreover, it is unknown how many companies use advanced technologies to 3655 
minimise their post-industrial and pre-consumer waste. Nevertheless, the study of the literature and the 3656 
consultation with stakeholders reveals that business models exist that incentivise overconsumption and 3657 
overproduction as described in section 9.2.4.2. However, other stakeholders also related intentional 3658 
overproduction with inefficient production and claimed it should not be considered as the most common model 3659 
in the industry. Due to lack of evidence that allow the numerical estimation of the effects generated by different 3660 
business models, the authors can only report a qualitative analysis. 3661 

Thus, the BC, BAT and BNAT related to the waste generation cannot be defined at product-level. The description 3662 
of waste generation will be therefore modelled taking into account the variability and uncertainties of all factors 3663 
playing a role: the influence of the business models, user behaviours and the general performances of available 3664 
process techniques. 3665 

9.2.5 Recyclability and recycled content 3666 

This section analyses the recyclability and recycled content of textile apparel starting from their definitions 3667 
reported in other regulatory frameworks and standards: 3668 

ð Based on the Waste Framework Directive, recyclability is the ability of products after becoming 3669 

waste to be reprocessed into products, materials or substances whether for the original or other 3670 
purposes. It includes the reprocessing of organic material but does not include energy recovery 3671 
and the reprocessing into materials that are to be used as fuels or for backfilling operations. 3672 

ð According to the ISO 14021, the recycled content is the proportion, by mass, of recycled material, 3673 

from pre- and post-consumer waste, in a product or packaging. 3674 

These definitions will be revised in the end of this section based on the analysis of this product aspect specific 3675 
to the textile apparel product group. 3676 

9.2.5.1 The ecosystem of recyclability and recycled content 3677 

Process techniques and design choices 3678 

Figure 29 shows the description of the recycling system of textile waste aiming to produce recycled fibres.  3679 

In the first place, textile waste is collected separately from other waste fractions and is subsequently sorted 3680 
following criteria that depend on the techniques used in the following stages of the recycling system. Then the 3681 
waste is treated to prepare the material for the following process and finally it undergoes the actual recycling 3682 
process that results in output recycled fibres. The recycling process includes recycling techniques and potential 3683 

 

 

180  Regulation (EU) 2024/1157 of the European Parliament and of the Council of 11 April 2024 on shipments of waste, amending 
Regulations (EU) No 1257/2013 and (EU) 2020/1056 and repealing Regulation (EC) No 1013/2006. Available at this link. 

181  Decision of the Council on the Control of Transboundary Movements of Wastes Destined for Recovery Operations. Available at this 
link. Last accessed on 18 October 2024.  

 The Waste Shipment Regulation (2024/1157) prohibits the exports of textile waste (Basel Convention entry B3030) destined for 
recovery in countries to which the OECD Decision does not apply. Specific countries can be included via a Delegated Act (see Article 
41). 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1157&qid=1729270598366
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0266#adherents
https://legalinstruments.oecd.org/en/instruments/OECD-LEGAL-0266#adherents
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further treatments to obtain the recycled fibre (182). Figure 29 does not include the transportation of the waste 3684 

potentially occurring between different processes because it is not relevant to the analysis performed.  3685 

In this section, only the waste undergoing recycling will be described but the reader should keep in mind that 3686 
the waste management of textile waste includes all processes described in Section 13.3.8.  3687 

Figure 29. Recycling system of textile waste 3688 

 3689 

Note that post-treatment operations may be required between Recycling and Fibre spinning. 3690 
Source: own elaboration using icons from www.flaticon.com  3691 

The separate collection of textile waste guarantees that this waste fraction can enter the recycling system.  3692 

Since post-industrial textile waste is managed by manufacturers, the waste is already separated from other 3693 
waste fractions and it is directly delivered to other actors of the value chain. When the waste is generated at 3694 
fibre stage, the spinnable part is usually reintegrated, either directly or with previous treatment, in the 3695 
manufacturing process, whereas the non-spinnable part is usually given to other actors of the value chain for 3696 
further applications, such as nonwovens filters, insulation, and filling (Boschmeier et al., 2024). When the waste 3697 
is generated during spinning, broken ends of slivers and laps are usually reintegrated into the manufacturing 3698 
process, whereas waste from blow-room machines and carding is usually given to other actors of the value 3699 
chain for further treatments or applications (Bedez Ute et al., 2019). Differently, when the waste is generated 3700 
during the manufacturing of fabric or confectioning, manufacturers may send the waste to specialised 3701 
companies for further treatments or disposal.  3702 

The pre-consumer textile waste is managed by retailers. Also in this case, the waste is already separated from 3703 
other waste fractions and is directly delivered to other actors of the value chain.  3704 

The separate collection of post-consumer textile waste includes pick-up and drop-off schemes. Pick-up schemes 3705 
involve scheduled collection routes targeting specific waste types, such as bulky or frequently disposed waste. 3706 
In pick-up schemes, consumers are usually provided with containers, especially in door-to-door or kerbside 3707 
collection. Alternatively, drop-off schemes require individuals to deliver their waste either to designated 3708 
containers or through take-back systems offered by retailers. In Europe, while the collection of commercial and 3709 
professional users is often organised through take-back schemes, return logistics or business models in which 3710 
the supplier remains owner or responsible for caring and end-of-use, the post-consumer textiles waste is mainly 3711 
collected via drop-off containers (Huygens et al., 2023).  3712 

In the recycling system, sorting is relevant mainly for post-consumer waste. In the presence of appropriate 3713 

waste management practices, post-industrial waste and pre-consumer waste could be already sorted at the 3714 
generation site (manufacturers and retailers), where the waste would be already segregated according to 3715 
similar characteristics, such as cut-offs of the same fabric, or the unsold items with similar characteristics as 3716 
belonging to the same collection. However, returned items could be an exception ¸ according to the retailer 3717 
logistics, this waste could need to be sorted in facilities in the same way as post-consumer waste. 3718 

At sorting facilities, items are sorted according to the waste hierarchy assessing their reusability, and if they 3719 
are not suitable for reuse, according to their composition, fabric construction or colour, depending on the 3720 
requirements of the targeted recycling route (mechanical, chemical or thermomechanical).  3721 

Thus, the sorting criteria are set by second-hand traders and recyclers looking for items with specific 3722 
characteristics. For example, textiles directed to mechanical recycling are sorted based on product type (e.g. 3723 
jeans), on the construction of the product (mono, multilayered) and the fabric (woven, knitted) and on the 3724 

 

 

182  This happens because the output of recycling techniques can be an intermediate product that needs to be further treated before 
becoming a recycled fibre. Table 50 provides more details. 

http://www.flaticon.com/
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composition and colour. In contrast, textiles which sent to chemical or thermo-mechanical recycling are sorted 3725 
by fibre composition regardless of their product and fabric construction. Moreover, in the case of 3726 
thermomechanical recycling, a sorting by colour is required to produce a range of dyeable materials, while this 3727 
is not needed in the chemical recycling processes, which can remove colour.  3728 

There are mainly three types of sorting techniques (EuRIC, 2021): 3729 

ð Manual sorting relies on human inspection of the waste. It is labour-intensive, but currently 3730 
remains the main practice.  3731 

ð Automated sorting currently uses machines equipped with near-infrared (NIR) spectroscopy 3732 
sensors to identify the colour and the surface composition of the items. 3733 

ð Hybrid sorting combines human inspection with automation to balance accuracy and efficiency 3734 
and to complement automated techniques with manual pre-sorting. 3735 

When comparing these practices, human inspection is particularly accurate when sorting reusable items. 3736 
Automated solutions cannot detect whether the garment is reusable or not except for some cases such as 3737 
denim jeans, which are easily recognisable with artificial intelligence. In any case, this would require subsequent 3738 
quality control to ensure the items are intact and the trimmings, such as buttons and zippers, still work. 3739 

Regarding the fibre composition, the use of near-infrared spectroscopy is normally more accurate than manual 3740 
sorting when identifying the material surface composition, obtaining purities of even 95-98% for pure fractions 3741 
and determining mixed compositions with +-5% accuracy. However, on the one hand, the NIR technology has 3742 
difficulties when used on multi-layered items, items with layered fabrics whose outer fibres are different from 3743 
the inner ones, blends if the content of the minor material is lower than 5%, and dark colours. Furthermore, it 3744 
may have problems to distinguish similar kinds of raw materials, such as viscose and cotton. Moreover, on the 3745 
other hand, the reading of the fibre composition reported on labels is time consuming if done with human 3746 
inspection. Information is not necessarily accurate or it could be even not accessible due to absence of the label 3747 
or removal of the printed elements due to ageing processes (Cura et al., 2021). Consequently, the identification 3748 
of the fibre composition sometimes challenges the sorting process. With growing discussions around Digital 3749 
Product Passports, and digital labels ID-based sorting using Radio-Frequency Identification (RFID) and Near 3750 
Field Communication (NFC) technology is also being explored to develop alternatives and improve automated 3751 
solutions.  3752 

After sorting, the waste undergoes pre-treatment, which optimises the material processing in the specific 3753 

recycling technique to be used. Usually, during pre-treatment, non-textile parts are separated from the parts 3754 
containing fibres. This is commonly done manually, with loss of some part of the fabric, while new process 3755 
techniques use mechanical separation together with shredding of the waste. Alternatively, other new process 3756 
techniques allow disassembly of waste in cases where specific stitches have been used for the confectioning. 3757 
These stiches can be loosened or dissolved under specific electromagnetic or heat treatments, respectively. 3758 
During pre-treatment, fabrics are usually shredded to improve the efficiency of recycling technology adopted 3759 
in the following step of the recycling system. 3760 

Table 50 reports the status of the recycling techniques applicable to textiles waste. Available techniques 3761 

were described via their feedstock, the main recycling output, the possibility to deal with disruptors and their 3762 
maturity. Each technique can process feedstock with specific characteristics and can provide recycled fibres 3763 
with specificities that affect their application in textile products. Additionally, disruptors like non-textile parts, 3764 
dyes, coatings, and undesired fibres could be an obstacle for some techniques (e.g. elastane content above 5% 3765 
when mechanically recycled), but not for all of them.  3766 

Existing recycling technologies have the potential to drive 80% circularity in the textile sector if fully scaled. The 3767 
challenge is providing investment and conditions for scaling, which include deployment of a wide collection 3768 
network (a legal requirement for Member States since January 2025 under the Waste Framework Directive) 3769 
and of sorting infrastructure. This requires confidence in supply of usable feedstock, and demand for recycled 3770 
output. The level of maturity of the techniques shown in Table 50 refers to the global picture in 2024, updated 3771 

based on stakeholder feedback as the general landscape rapidly changes given the fast technical evolution of 3772 
the sector. 3773 
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Table 50. Status of recycling techniques for textile waste in 2024 3774 

Recycling 

technique 

Feedstock Main output Disruptors Maturity of the technique and comments 

Mechanical 
recycling 

Textile waste constituted 
of cotton, wool, or 
synthetic fibres.  
Blends can be also 
processed. 

Spinnable and non-spinnable fibres. 
of the same type of the input 
material 

Non-textile materials have to be 
removed.  
Fibre contaminants and colours of 
feedstock will be transferred to 
recycled fibres. This usually 
requires colour sorting before 
recycling. 

It is the most commonly used technology at scale. In Europe, 
recycling companies handle wool and cotton feedstock from post-
consumer waste at TRL = 7-8 (TRL = 9 for post-industrial textiles 
waste).  
Recycled fibres are shorter than virgin fibres and have lower 
mechanical properties. The mechanical characteristics of the 
recycled fibre limit its application. This usually forces the use of 
recycled fibres with virgin fibres. Moreover, some short fibres 
cannot be used in fine products. Instead, they are often used in 
low value applications as cleaning wipes or filling and non-woven 
material to produce insulation material or technical nonwovens for 
the automotive industry. 
A portion of recycled fibre is usually not spinnable. 
The physical and mechanical characteristics of the recycled fibres 
highly depend on the status of fibres used as feedstock.  
For polycotton blends (ideally >60% cotton), the mechanical 
treated textiles can undergo a thermochemical process to remove 
the contained polyester, elastane, etc. and recover the clean cotton 
fibres. In this case, the mechanical step is a pre-treatment at low 
strength which allows that the recycled fibres are not shortened 
and have the same characteristics of the virgin ones.     

Thermo-
mechanical 
recycling 

Textile waste constituted 
of fibres based on 
thermoplastic polymers. 
Input textile waste should 
consist only of one 
polymer type (e.g. acrylic, 
nylon, polyester) or of 
compatible polymer types. 

Polymers in the form of granulate or 
fibres 

Non-textile materials have to be 
removed.  
Pigments and dyes remain in the 
output material. 

It is at about TRL=9. 
During the process the polymers/fibres are deteriorated. Thus, 
recycled fibres should be blended with virgin fibres. 

Chemical recycling 
for cellulose 

Textile waste with 
cellulosic material. 
Presence of impurities 
and non-targeted fibres 
decreases the efficiency 
of the process. 
A specific process step 
removes impurities and 
non-targeted fibres. 

Wet or semi-dried cellulosic pulp.  Non-textile materials are removed 
before or during the process.  
A process stage removes dyes 
and finishes. It has a bleaching 
step similar to the traditional 
wood pulp production. 

Most technologies have reached high readiness (TRL=7-9). This is 
particularly true for feedstock with pure cotton. 
In Europe, pulp derived from cellulosic materials in post-consumer 
waste (used textiles, but also newspapers or wood) is recycled at 
TRL = 4. 
The potential degradation in length and strength of the cellulosic 
fibres influences the performance of the resulting pulp. 
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Recycling 

technique 

Feedstock Main output Disruptors Maturity of the technique and comments 

Chemical recycling 
for synthetic fibres 
(mainly polyester 
(PES) and nylon 
(PA6)) 

Textile waste constituted 
of at least 80-90% PES or 
PA6. 

PES or PA6 monomers/oligomers. Non-textile materials are removed 
before or during the process. 
Contaminants like dyes can be 
handled to achieve homogeneous 
colours of recycled 
monomers/oligomers. 

Depolymerisation techniques processing PA6 are operational at 
scale. Recycling facilities in Europe handle PA6 in pre- and post-
consumer waste at TRL 9. Techniques processing PES have TRL=4-
7. In Europe, facilities recycling polyester from post-consumer 
waste are at TRL 5-6.. 

(Thermo-) 
Chemical recycling 
for polycotton 
fabrics 

Textile waste made of 
polycotton. 
A degree of 
contamination is accepted 
by specific techniques. 

Depending on the process, the output 
is: 
- pulp; 
- PES fibres, polymers, or monomers. 

Non-textile materials are removed 
before or during the process. 
Colours can be removed also via 
bleaching. 

The solvent-based dissolution and filtration technique used for 
polycotton is currently at TRL=5-6. 
The hydrothermal techniques used for polycotton are at TRL=6-7. 
The enzymatic technique used for polycotton (also considered a 
biochemical or biological recycling process) is estimated to be at 
TRL=5. 

Thermo-chemical 
recycling via 
pyrolysis and 
gasification 

Textile waste with any 
fibre composition. 

Syngas or pyrolysis oil, which could 
serve as a basis to produce 
methanol and then transform the 
methanol in different monomers for 
later polymer production. 

Non-textile materials are removed 
before or during the process. 

Pyrolysis has already been implemented as industrial scale (TRL 
9), but applications for textile waste treatment are unknown. 
Syngas and pyrolysis oil are usually used as fuels, in that case not 
being considered as a recycling technique but as energy recovery. 

TRL: Technology Readiness Level, which is a 9-grade scale. TRL=1: Basic principles observed; TRL=2: Technology concept formulated; TRL=3: Experimental proof of concept; TRL=4: Technology validated in lab; TRL=5: 3775 
Technology validated in relevant environment (industrially relevant environment in the case of key enabling technics); TRL=6: Technology demonstrated in relevant environment (industrially relevant environment 3776 
in the case of key enabling techniques); TRL=7: System prototype demonstration in operational environment; TRL=8: System complete and qualified; TRL=9: Actual system proven in operational environment 3777 
(competitive manufacturing in the case of key enabling technologies; or in space). 3778 

PES: polyester; PA6: polyamide/nylon 6; Polycotton: blend made of cotton and polyester 3779 

Source: own elaboration based on (Duhoux et al., 2021; Lu et al., 2023; Dahlbom and Martvall, 2025; Huygens et al., 2023) and inputs from stakeholders. 3780 

 3781 
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Overall, the most used recycling technique is mechanical recycling. It is operational at scale, mainly handling 3782 
post-industrial textiles waste, while recycling companies in Europe also handle wool and cotton feedstock from 3783 
post-consumer waste at TRL = 7-8. As compared to other techniques, it is less energy intensive and does not 3784 
require the removal of impurities in the feedstock, such as dyes, which makes the chemical recycling more 3785 
complicated and expensive. It processes mono-fibre textiles, preferably cotton and wool. Blends can be also 3786 
processed with mechanical recycling, while in the further processing, mainly dyeing gives some issues. 3787 
Moreover, the output would be a mix of fibres with different properties that have more difficult application in 3788 
textile products, if the feedstock is not homogeneous, since the characteristics of the feedstock are directly 3789 
transferred to the recycled fibres.  3790 

Mechanically recycled fibres are shorter than virgin fibres and thus have lower mechanical properties than 3791 
virgin fibres, which limits their applications. In order to improve their characteristics, recycled fibres need to be 3792 
spun with virgin high-performing fibres. The non-spinnable recycled fibres that can also result from the 3793 
mechanical recycling are often used outside the textiles sector for other low value applications, for instance as 3794 
filling and non-woven material to produce insulation material or technical nonwovens for the automotive 3795 
industry.  3796 

Chemical recycling of cellulose from pure cotton and of nylon is also implemented at operational scale, even 3797 
though process capacities and the technological readiness level in the EU are still low. Regarding the recycling 3798 
of cellulose, the potential degradation in length and strength of the cellulosic fibres influences the performance 3799 
of the resulting pulp. Thus, mixing the recycled material with virgin material helps improving the performance 3800 
of the yarn. In chemical recycling of synthetic fibres, a different output is obtained processing polyamide-rich 3801 
textiles to obtain nylon 6 (PA6 ¸ polyamide), where the monomers can be further processed to build a synthetic 3802 
fibre with characteristics comparable to the virgin material.  3803 

Table 50 shows that blends are still difficult to recycle ¸ apart from the mechanical recycling with the 3804 

described limitations, only depolymerisation techniques processing PA6 are implemented at scale. This 3805 
represents a big technological challenge that should be addressed because the majority of textile apparel 3806 
placed on the EU market is made with blends of natural and chemical fibres (48-60%). Single-fibre products 3807 
account for smaller shares: 18-28% made of cotton, and 11-17% made of polyester (Refashion, 2023a; 3808 
Bakowska et al., 2025).  3809 

This analysis allows to better understand information reported in Table 21, which shows that recycled fibres 3810 

represent a very low share of the market and that the most recycled ones are polyester (14%), wool (7%), 3811 
polyamide (PA) (2%), cotton (1%), and MMCF (0.5%). From this list, it is important to note that polyester fibres 3812 
of recycled origin are currently mainly manufactured from PET derived from packaging (separately collected 3813 
plastic beverage bottles).  3814 

In 2023, the industry produced 8.9 million tons of recycled polyester globally, with 98% coming from bottles 3815 
(Textile Exchange, 2024b). While fibre-to-fibre mechanical recycling of polyester is already operational at scale, 3816 
the availability of materials remains insufficient for widespread adoption. Moreover, PET bottles currently 3817 
provide a higher-quality source for recycled material compared to fibre-to-fibre, that is mechanically recycled 3818 
with the limitations previously described. However, the rising demand for recycled PET for packaging due to the 3819 
legally binding recycled content targets first in the Single Use Plastics Directive and then in the PPWR (30 % 3820 
for contact-sensitive packaging made from PET as the major component, as of 2030) could constrain the 3821 
availability of this material for other uses. Notably, once PET is recycled into apparel, it cannot be reconverted 3822 
into bottles due to non-compliance with food contact material standards, representing a lower value 3823 
application. Nonetheless, the availability of recycled plastic (primarily PET) is expected to increase due to the 3824 
existing collection rate target for beverage bottles. Consequently, the European Commission Directorate 3825 
General for Environment. and Eunomia. (2023) estimate that the 30% recycled content target across the 3826 
packaging market would mean a 56% of the material available in 2030. Moreover, recycled polyester can also 3827 
be made from other post-consumer plastics such as ocean waste or other packaging waste. 3828 

In terms of the different types of waste, Table 51 reports a description of post-industrial, pre-consumer and 3829 

post-consumer textile waste in the context of recyclability and recycled content. Currently, the type of textile 3830 
waste processed for the production of recycled fibres is mainly post-industrial. Also, pre-consumer waste is 3831 
used in higher quantity than post-consumer. This happens because these types of waste:  3832 

ð Are available at manufacturing or retailing sites, thus they can be already segregated from other 3833 
waste fractions;  3834 

ð Need less sorting, because they can already be when generated;  3835 
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ð Are generally constituted by undamaged and clean fibres;  3836 

ð Have known composition.  3837 

In particular, post-industrial waste is often free of non-textile parts, coatings and other disruptors for the most 3838 
used recycling techniques. This means that it can often be further processed without prior pre-treatment.  3839 

Conversely, post-consumer waste has largely not been used as feedstock in fibre-to-fibre recycling processes 3840 
because its treatment is more challenging and expensive than the other waste types. The reasons for this are 3841 
that: (1) post-consumer textile waste needs to be segregated from other waste fractions and sorted; (2) fibres 3842 
can be damaged, which would result in less performing mechanically recycled fibres; (3) requires fibre and 3843 
chemical composition to be analysed ¸ see sorting techniques. Instead, it has been used as filling and non-3844 
woven material in other industries, such as automotive or construction.  3845 

Still, although post-industrial and pre-consumer textile waste are currently the most common option, the 3846 
resulting recycled fibres are still more expensive than virgin fibres. Consequently, in 2019, about 90% of post-3847 
industrial and pre-consumer waste was still incinerated and landfilled, and only about 10% recycled (Huygens 3848 
et al. 2023).  3849 

Table 51. Description of the textile apparel waste in the context of the recyclability and the recycled content 3850 

Characteristic Post-industrial Pre-consumer Post-consumer 

Status of the 
material 

Normally undamaged and clean 
fibres. 

Normally undamaged and clean 
fibres. 

Worn material, which may contain 
damaged fibres. It may be soiled, 
with various degrees of staining 
and moisture, generating mould 
and hygienic problems. 
 

Non-textile parts Absent Present Present 
Knowledge of 
fibre 
composition  

Known and detailed by the 
manufacturer. 

Based on what is reported on the 
label in accordance with the TLR. 
The reading of one label allows 
the identification of fibre 
composition of the entire 
collection. 

Based on the analysis of the 
do`h½n npma\^` qd\ diam\m`_ 
spectroscopy or on what is 
reported on the label in 
accordance with the TLR. The 
latter may not be possible due to 
absence of the label or removal of 
the writing due to ageing 
processes. 

Degree of 
heterogeneity 

Very low ¸ homogeneous waste Low Very high 

Location of 
generation 

Manufacturing stage  
(available in producing 
countries, which are mainly 
countries in Asia - see Sections 
5.1 and 5.2) 

Retail stage  
(available in EU) 

User stage  
(available in EU) 

Sorting Not always needed, because it 
can be already sorted at the 
moment of generation. 

Not always needed. 
- Products belonging to 
collections that do not reach the 
customer can be already sorted 
at the retailer site. 
- Returned products could need 
some sorting depending on the 
retailer logistic. 

Needed 

Pre-treatment It is normally ready for recycling 
because it is cleaner, more 
standardised and includes 
mainly cuts of fabrics, so it does 
not require disassembly and 
washing. In those cases, only 
shredding is potentially needed. 
Pre-treatment is needed in case 
of finished products. 

Needed Needed 
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Characteristic Post-industrial Pre-consumer Post-consumer 

Regulating 
legislation 

Most of the production occurs in 
Asian countries, where the 
authors did not find any 
legislation addressing the 
generation of this type of waste. 
 
Very little production occurs in 
the EU. The generation of post-
industrial waste in the EU is not 
specifically regulated. The WFD 
sets only generic objectives to 
prevent waste generation.  
 
The shipment of post-industrial 
waste generated in EU is 
subjected to the WSR. 
 
The material described here as 
post-industrial waste could in 
some Member States be also 
identified as a by-product, which 
would put it out of the scope of 
the WSR. 

In addition to the generic 
objectives in the WFD, the 
prevention of this type of waste is 
specifically addressed by the 
ESPR, which bans destruction of 
unsold products, with several 
derogations and exemption for 
micro and small enterprises. 
 
The shipment of pre-consumer 
waste generated in EU is 
subjected to the WSR. However, 
unsold products that did not 
become waste are outside the 
scope of the WSR. 

This type of waste is fully 
generated in EU and is addressed 
by the WFD (EPR and EoW), and 
the WSR.  

TLR: Textile Labelling Regulation (1007/2011) 3851 
ESPR: Ecodesign for sustainable Product Regulation (2024/1781) 3852 
WFD: Waste Framework Directive (2025/1892) 3853 
EPR: Expended Producer Responsibility, under the WFD 3854 
EoW: End-of-Waste criteria, under the WFD 3855 
WSR: Waste Shipment Regulation (2024/1157) 3856 
The analysis does not include transportation of the waste because it depends on the location of the treatment facilities. 3857 

Source: own production 3858 

The study of the literature and the exchange with stakeholders revealed that designers and recyclers have 3859 
apparently opposite needs. The former uses fibre blends, dyes, coating and other current recycling disruptors 3860 
to improve the performances of the textile product and simultaneously meet the taste of the users, who would 3861 
like to buy products at low price (see section 9.2.1.1). The latter, due to the current status of recycling techniques 3862 
(see Table 50), would need to process textile products carrying a minimum amount of disruptors and, for 3863 

certain technologies, made from one fibre only.  3864 

Business models and user behaviour 3865 

A recent analysis performed by the JRC reported that recycling is not adequately in place and that the lack of 3866 
a strong business case for recycling has negative effects on the business case of other economic actors in the 3867 
recycling system, such as collectors and sorters (Huygens et al., 2023). Conversely, the lacking infrastructure 3868 
for collection and sorting also adversely affects the recyclers.  3869 

One of the main barriers to the development of a market for recycled fibres is the cost. Textile products 3870 
containing recycled fibres are more expensive than the same products made only of virgin fibres. This is 3871 
especially relevant when talking about low-priced products, in which a change in the price of the materials 3872 
would greatly affect the final price. The research conducted by the JRC found that the insufficient 3873 
internalisation of externalities in the global textile supply chain produces economic market barriers to recycling. 3874 
Therefore, the economy of scale for the establishment of a profitable recycling system is challenged due to 3875 
(Huygens et al., 2023):  3876 

ð Technical limitations in recycling techniques (see Table 50); 3877 

ð The design of non-recyclable textile products (technological externalities); 3878 

ð Risk aversion to adopting recycled fibres by the next value chain user (consumption externalities);  3879 

ð The cost associated to the identification of feedstock characteristics suitable for the specific 3880 
recycling technology. 3881 

Despite the problem highlighted above, there are some fashion brands promoting the use of textile apparel 3882 
with recycled content. Additionally, the preliminary exchange with some stakeholders revealed that a few large 3883 
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fashion brands are also promoting the collaboration between designers and operators in the recycling system 3884 
to design recyclable textile apparel. 3885 

With a growing interest in textile products containing recycled fibres, there should be also a growing demand 3886 
for certification schemes based on chain of custody systems capable of tracking the recycled fibres used. 3887 

Users contribute to increasing the demand for textile products containing recycled fibres. The analysis 3888 
performed in Section 6.2.7 revealed that it is mostly young and educated individuals who usually look for these 3889 
products. The investigation performed by Pranta et al. (2024) revealed that individuals with higher income have 3890 
a higher likelihood to purchase textile products with recycled content compared to individuals having a lower-3891 
income. This confirms the difficulty of recycled fibres to compete with virgin fibres.  3892 

Legislative framework 3893 

The legislative framework addressing the recycling system could be described focussing on the types of textile 3894 
waste. 3895 

All types of waste are subject to the Waste Framework Directive (2025/1892/EU) as it establishes generic 3896 
objectives to prevent waste generation. Other than that, post-industrial textile waste is not subject to any 3897 
specific legislation in the EU nor in producing third countries. 3898 

The prevention of pre-consumer textile waste is addressed by the ESPR, which prohibits the destruction of 3899 
unsold textile products in the EU. Only micro and small enterprises will be exempted from this prohibition. 3900 
However, the ESPR only addresses unsold products in the EU, while it does not address pre-consumer textile 3901 
waste in third countries. The authors are not aware of any legislation in third producing countries addressing 3902 
pre-consumer textile waste. 3903 

Post-consumer textile waste is addressed by the Waste Framework Directive (2025/1892/EU) and the newly 3904 
published Waste Shipment Regulation (2024/1157) (WSR) (183), regulating its separate collection in EU and its 3905 
potential shipment within the EU and from the EU to third countries, respectively. In particular, the recently 3906 
required Extended Producer Responsibility (EPR) schemes for textiles in all EU Member States, as per the latest 3907 
amendment to the WFD, should ensure that producers will cover the costs of textile waste management and 3908 
research and development on e.g. recycling technologies (see Section 4.1).  3909 

9.2.5.2 How to assess recyclability  3910 

The analysis of the ecosystem reported in section 9.2.5.1 suggests to define recyclability with an integral and 3911 
dynamic approach assessing the evolution over time of all elements of the recycling system, from the feedstock 3912 
to all process techniques involved. To this aim, in the framework of this PS, a recyclable textile apparel must 3913 
have the following five characteristics, which apply as soon as it becomes waste: 3914 

1. It can be effectively collected; 3915 

2. It can be sorted, i.e. segregated from other textile waste and sent to the subsequent suitable recycling 3916 
pathways; 3917 

3. It can be pre-treated before recycling, or can be sent directly to recycling without specific pre-3918 
treatment; 3919 

4. Its fibre content can be used as feedstock for one or more recycling techniques at scale, either for the 3920 
original or other purposes;  3921 

5. It has no elements or substances in amounts that disrupt the collection, sorting, preparation for 3922 
recycling and recycling, or that prevent the use of the recycled fibre. 3923 

Therefore, textile apparel that meets all these five characteristics is considered to be recyclable, otherwise it is 3924 
not recyclable. Due to the qualitative nature of the approach, any potential ecodesign requirement to address 3925 
this product aspect will need to be complemented with the description of a suitable standardised verification 3926 
system.  3927 

 

 

183  Regulation (EU) 2024/1157 of the European Parliament and of the Council of 11 April 2024 on shipments of waste, amending 
Regulations (EU) No 1257/2013 and (EU) 2020/1056 and repealing Regulation (EC) No 1013/2006. Available at this link. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32024R1157&qid=1729270598366
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This integrated approach was chosen to assess the recyclability of textile apparel because all elements in the 3928 
recycling system are important. This integral approach based on these five characteristics is a similar approach 3929 
used by the French Law n° 2020-105 (184) to define recyclable textile products. 3930 

The approach proposed in this PS does not include any geographical limitation of the processes involved 3931 
provided it complies with the WSR, where it is required that the requirements applied in the recycling system 3932 
of the country of destination ensure a similar level of protection of human health and the environment than 3933 
the requirements stemming from Union legislation. Moreover, it does not refer to specific characteristics of the 3934 
feedstock or particular process techniques, because it aims to promote the technological evolution from the 3935 
perspectives of the product design, sorting and recycling techniques.  3936 

Despite its integral and dynamic nature, this approach is in line with the generic definition of recyclability 3937 
reported in section 9.1, which is inspired by the WFD. Moreover, this approach is applicable in the same way to 3938 
all products in the scope of the PS, making categorization unnecessary in the context of recyclability. 3939 

Upon the entry into force of a mandatory EPR for textiles under the WFD (or of an implementing act further 3940 
developing the matter), it will support this integrated approach because economic operators (i.e. fashion brands 3941 
and retailers) placing products on the EU market would pay eco-modulated fees to support the waste 3942 
management of textile apparel. It is envisaged that eco-modulation of EPR fees for textiles will be based on 3943 
future ecodesign criteria, which could include recyclability requirements. In this framework, designers and 3944 
economic actors of the recycling system will be invited to work side-by-side to place on the EU market 3945 
recyclable products. 3946 

9.2.5.3 Description of the product technologies in the context of recyclability 3947 

In the framework of recyclability, the product technologies could be described as follows.  3948 

ð BC are mechanically recyclable, which is the most common technique at scale even if the recycling 3949 
rates remain low at around 10%; 3950 

ð BAT are products that currently can be processed by other techniques reported in Table 50, which 3951 

are implemented at scale, i.e. (1) pure cotton textile apparel recycled via chemical recycling for 3952 
the production of MMCFs, (2) PA6-rich textile apparel recycled via chemical recycling for synthetic 3953 
fibres, and (3) acrylics and polyester rich blends recycled via thermomechanical recycling. 3954 

ð BNAT are products that can be processed with techniques at intermediate maturity level reported 3955 
in Table 50. 3956 

9.2.5.4 How to assess recycled content 3957 

The analysis of the ecosystem suggests the refinement of the definition of recycled content for the purpose of 3958 
this PS as the proportion, by mass, of recycled fibres, from post-industrial, pre- and post-consumer waste, in a 3959 
textile product. 3960 

In comparison with the ISO 14021, the proposed definition further disaggregates the types of textiles waste 3961 
considered, differentiating between post-industrial and pre-consumer which are clustered within the same 3962 
category in the former. In the framework of the ESPR, this disaggregation is maintained in order to acknowledge 3963 
the specificities of each type of waste (as described in Table 51) and to align with other EU textiles-related 3964 

legislation. Specifically, the harmonisation in the definitions of the types of waste in the End-of-Waste criteria 3965 
for textiles and the ESPR is crucial to create a consistent and viable circular economy framework.  3966 

Moreover, it is important to note that, while the proposed definition also considers the use of secondary material 3967 
coming from sources other than fibre-to-fibre recycling, a closed-loop in the textiles sector is a desirable goal 3968 
not to conflict with the targets in other sectors. Thus, a potential evolution of the definition could restrict the 3969 
recycled content to recycled fibres coming from textile waste in the future.  3970 

At present, textile products including recycled fibres report their recycled content either via a manufacturer 3971 
declaration, or via a third-party verification system. Since there is no laboratory test at scale capable of 3972 

 

 

184  LOI n° 2020-105 du 10 février 2020 relative à la lutte contre le gaspillage et à l'économie circulaire. Available at this link. Last 
accessed on 22 October 2024. 

https://www.legifrance.gouv.fr/loda/id/JORFTEXT000041553759
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determining the recycled or virgin origin of fibres, the only possible verification tool has to rely on chain of 3973 
custody systems.  3974 

The recycled content of a new textile apparel is fibre-specific, and depends on the availability of the secondary 3975 
material and on the characteristics of the garment (i.e., the mechanically recycled fibres are shorter than virgin 3976 
fibres and have lower mechanical properties, which could limit their uptake in certain items). A categorization 3977 
of the products in scope based on all types of fibres and all items requiring a different recycled content uptake 3978 
would result in a disproportionate number of categories, which would not meet the aims of the PS. For this 3979 
reason, a more generic approach is followed to ensure that all products included in scope are described by the 3980 
framework reported in this section, while the specificities of the recycled fibres will be taken into account when 3981 
proposing and assessing potential ecodesign requirements in the following steps of the PS.  3982 

9.2.5.5 Description of the product technologies in the context of recycled content 3983 

In the framework of the recycled content, the base case of the product technologies would have no recycled 3984 
content (see Table 21). Differently, the identification of BAT and BNAT should distinguish fibres and product 3985 

functions. In addition, the BAT would consider recycled content coming from sources other than textiles waste, 3986 
while the BNAT would be identified with a closed-loop recycling in the sector.  3987 

As for the categorisation regarding this product aspect, in general, when constructing fabrics, knitted products 3988 
are generally better suited for incorporating mechanically recycled fibres due to their more flexible structure 3989 
compared to woven fabrics (Boschmeier et al., 2024). However, a notable exception is represented by denim 3990 
trousers, which can incorporate up to 20% post-consumer recycled material, or alternatively30% post-3991 
industrial recycled material (Kuppen, 2024). This is a characteristic common to all items of textile apparel made 3992 
of denim fabric, regardless their grammage and their stretchability/elasticity.  3993 

9.2.6 Environmental impacts 3994 

Oc` kmj_p^o \nk`^o ji ¼`iqdmjih`io\g dhk\^on½ dn _`adi`_ \n \it ^c\ib` oj oc` `iqdmjih`io' rc`oc`m \_q`mn` 3995 
or beneficial, wholly or partially resulting from a product during its life cycle.  3996 

This section analyses the elements affecting the environmental impacts generated by the consumption of 3997 
textile apparel in EU to best describe the product technologies. Therefore, the analysis reported in this section 3998 
does not aim to give a comprehensive overview of the environmental impacts caused. Task 5 of the PS will  3999 
include a comprehensive environmental assessment of the base case of products included in the scope. 4000 

9.2.6.1 The ecosystem affecting the environmental impacts  4001 

Process techniques 4002 

For each stage of the life cycle of the product, there are numerous process techniques that contribute to the 4003 
product development. Each of those techniques have different environmental performances. Therefore, the 4004 
choice of process techniques plays a key role in the environmental impacts of textile apparel.  4005 

Different levels of environmental impacts, related to specific process techniques, can be seen in production 4006 
stages such as yarn manufacturing. A range of spinning techniques is available. Ring-spinning is the most 4007 
commonly used in the textile industry due to its versatility in terms of the range of fibres that can be processed. 4008 
Its main advantage is that it produces finer and stronger yarns than other spinning techniques due to good 4009 
fibre control, orientation and alignment during spinning. However, it has high rates of power consumption, 4010 
caused by the necessity of rotating the bobbin at a rate of one turn for each twist inserted. In contrast, open-4011 
end spinning was developed in an attempt to overcome the speed limitations of ring spinning. Another 4012 
advantage is a reduction in energy consumption (Elhawary, 2015a). In the case of wool spinning processes, 4013 
significant differences can be seen between fabric derived from carded yarn (woollen process) and fabric 4014 
manufactured using combed yarn (worsted process) in terms of the quantity of lubricants applied, with 5% in 4015 
the former and 2% in the latter (Roth et al., 2023). 4016 

Knitting is a mechanical process and involves knotting yarn together with a series of needles. The main knitting 4017 
production methods are straight knitting, fully fashioned knitting, integral knitting, and complete textile apparel 4018 
knitting. Straight knitting most commonly relies on the weft technique, which consists of using one continuous 4019 
yarn which is fed to and looped in rows by one or more needles at a time. Fully fashioned knitting machines 4020 
can produce custom-shaped sheets of fabric by adding/removing the stiches, so that there is little or no need 4021 
for cutting panels, reducing the amount of discarded material. Integral knitting is an advancement of the fully 4022 
fashioned knitting technique. An integral knitting machine is able to add additional trimmings as an integrated 4023 
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part of the fabric panel, reducing fabric losses from cutting, as well as sewing requirements. Finally, complete 4024 
textile apparel knitting machines are able to knit complete textile apparel, eliminating the cutting and sewing 4025 
steps altogether, decreases raw material consumption and producing higher-quality textile apparel (Roth et al., 4026 
2023).  4027 

Another example of these differences can be seen in the dying process, in this case in terms of water use. In 4028 
batch dyeing, a certain amount of textile material is loaded into a dyeing machine and brought to equilibrium 4029 
with a solution containing the dye and the auxiliaries. An important parameter in dyeing is the liquor ratio of 4030 
the equipment: the weight ratio between the total dry material and the total liquor (a liquor ratio of 1:10 means 4031 
10 litres of water for 1 kg of textile material). This parameter not only influences the amount of water and 4032 
energy consumed in the dyeing process, but also plays an important role in the level of exhaustion of the dye 4033 
and in the consumption of chemicals and auxiliaries. Dyeing machines vary greatly in their liquor ratios, 4034 
depending also on the type of substrate to be dyed and its hydrophilicity. For instance, in woven and knitted 4035 
fabrics, liquor ratios can vary from 1:2 in airflow equipment, to 1:40 in winch beck equipment (Roth et al., 4036 
2023). These differences will significantly influence the environmental impacts of final products. Dyeing can 4037 
also be carried out in batch or in continuous/semi-continuous mode. Batch dyeing processes generally require 4038 
higher water and energy consumption than continuous processes. Continuous and semi-continuous dyeing 4039 
processes consume less water, but this also means a higher dyestuff concentration in the dye liquor.  4040 

The term finishing covers all those treatments that serve to impart to the textile the desired end-use properties. 4041 
These can include properties relating to visual effect, handle and special characteristics such as water and fire 4042 
proofing. Finishing may involve mechanical/physical and chemical treatments. Among textile finishing 4043 
processes, chemical ones are the most significant from the point of view of the emissions generated. As in 4044 
dyeing, the emissions are relatively different between continuous and discontinuous processes. Continuous 4045 
finishing processes do not require washing operations after curing.  4046 

In essence, the wide variability of process techniques available to manufacture textile apparel has a 4047 
fundamental relevance on the environmental impact of final products.  4048 

In terms of waste management techniques, a number of options are available, from landfilling and incineration, 4049 
to preparing for reuse and recycling. In this case, as reported in Solis et al. (2024), preparing for reuse is the 4050 
most beneficial management pathway from both an environmental and a socio-economic perspective. Overall, 4051 
recycling is the second-least impacting option for most environmental impact categories, while technology and 4052 
processing costs will have to decrease to be economically competitive against incineration.  4053 

Business models  4054 

Companies have multiple choices in the definition of their strategies and business models. These choices imply 4055 
different levels of environmental impact of the final product.  4056 

As described in Section 5.5, two main models can be identified in the textile apparel industry (DG GROW, 2021a). 4057 
A consumer-led model, where the requests of the consumer are the centre; and a brand-led operation model, 4058 
where the brand dictates the design and the manufacture. Other classification of business models can also be 4059 
made. For instance, in terms of supply chain approach. On one hand, there is the integrated approach, where 4060 
oc` kmj_p^odji dn `iompno`_ oj dio`mi\g npkkgd`mn \i_ oc` gjbdnod^n \dhn oj lpd^fgt m`\^o oj ^pnojh`mn½ _`h\i_n) 4061 
On the other hand, there is the centralised approach, where the production is mostly outsourced and supported 4062 
by audit and quality control programmes. Hybrid versions of those business models can also be found. Each 4063 
business model has different characteristics, each of them with different implications on the environmental 4064 
impact of products. In this section, a brief description of these characteristics is made.  4065 

The trend turnover is a fundamental factor that defines a business model. Some companies opt to implement 4066 
business models characterised by continuous novelty and disposable trends in constant change (Centobelli et 4067 
al., 2022), designing their products for rapid trend turnovers through obsolescence and early disposal. Other 4068 
companies, in contrast, implement business models with less frequent trend turnovers, focusing on product 4069 
durability and reverse logistics. The number of seasons or trends that are placed on the market largely affects 4070 
the environmental impacts. Rapid trend turnovers tend to drive consumers (directly or indirectly) to replace 4071 
clothes, even when it is still not necessary from a technical perspective.  4072 

Related with trend turnover is production time, which refers to the time between the design of the product and 4073 
the availability of such product for the consumer. Production time largely affects several aspects of the supply 4074 
chain, from procurement to manufacturing capacity, planning and inventory management. Shorter production 4075 
times could increase the probability of manufacturing errors. This also could increase the generation of waste, 4076 
due to the required destruction of products that cannot be sold (see section 9.2.4 and (Allwood et al., 2016)). 4077 
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Shorter production times also requires the use of air transport, rather than cargo ships, increasing the 4078 
environmental impact of the distribution stage.  4079 

The location of different stages of the supply chain also affects the environmental impact of products. Many 4080 
companies outsource the transformation process of raw materials into completed textile apparel to third 4081 
countries, often to allow access to low-cost labour and less stringent environmental regulations, such as water 4082 
or air emission levels which are less ambitious than in the country of origin (Centobelli et al., 2022). If the 4083 
numerous stages of the supply chain are scattered over the globe, more transport is required, increasing the 4084 
environmental impact of the distribution stage.  4085 

The location of different stages of the supply chain also affects the energy source used to produce textile 4086 
apparel. The manufacturing of textile apparel is energy intensive. Each country has a different energy mix (185) 4087 
that has a significant influence on the impact of the final product.  4088 

Different environmental impacts can also be expected, related with the ownership of the apparel. There are 4089 
companies that opt for renting products rather than selling them to individuals. When a product is rented, it 4090 
has the possibility to be used by more consumers. This is particularly true for products that are not used very 4091 
frequently, such as gala dresses, or for products that quickly become unusable, such as clothes for children. In 4092 
principle, products sold under this business model (sold as a service rather than a product) produce lower 4093 
environmental impacts, due to the higher intensity of use among different users across their lifetime.  4094 

In essence, decisions made by companies in terms of the business model implemented to place textile apparel 4095 
on the market have a significant relevance on the environmental impact of the final product.  4096 

User behaviour 4097 

Consumers influence the environmental impact of clothing when they make purchase decisions. Apparel is 4098 
often bought spontaneously, simply because leisure and fun are associated with the act of buying clothes. Only 4099 
a minority of consumers inform themselves correctly before buying apparel (Kleinhückelkotten et al., 2018b). 4100 
When a consumer chooses to acquire a product that has been placed on the market under a business model 4101 
based on fast trend turnovers and short production times, they are contributing ¸possibly unknowingly- to the 4102 
environmental impacts associated with that business model. The amount of products that are purchased also 4103 
influences overall environmental impact of clothing.  4104 

Consumers also have an influence on the environmental impact of textile apparel, depending on the way they 4105 
use and maintain these products. Using clothes in the right environment contributes to increase their lifespan. 4106 
Storing and folding apparel may also have an influence on the lifespan of apparel, since it may affect their 4107 
intrinsic quality.  4108 

Related with product use are the unwritten social rules that govern specific gatherings, such as workplaces, 4109 
celebrations such as weddings or regional festivities that last several days. In these events, it is expected that 4110 
attendees will not wear the same apparel on different days. The expectation is that different apparel will be 4111 
worn on different days, even when it is not necessary from technical point of view. This contributes to an 4112 
increased consumption and production of textile apparel, and therefore to their environmental impact.  4113 

Maintenance activities can also contribute to increase lifespan of products and avoid (or delay) the acquisition 4114 
of new ones, minimising the overall environmental impact. Clothes must be sorted appropriately before 4115 
washing to avoid premature deterioration. On occasions, consumers use quantities of detergent and softeners 4116 
rcd^c \m` h`m`gt ]\n`_ ji oc`dm k`m^`kodji' m\oc`m ji h\ipa\^opm`mn½ m`^jhh`i_\odjin (A.I.S.E, 2017a), 4117 
potentially increasing the impact of the product use stage. In terms of washing, water temperature and washing 4118 
frequency are not always optimised, contributing to an excessive consumption of energy. Drying can be 4119 
performed either naturally or using dryers, a choice which is highly related with user choice, availability of 4120 
space in the household or geographic location. The choice of clothes that do not need ironing ¸or that require 4121 
less frequent ironing- can also have an influence on the environmental impact of the final product.  4122 

Consumers also have an effect on the environmental impact of textile apparel when they make decisions 4123 
related with its end of life. As pointed out in section 13.7.3.1, this is influenced by the individual characteristics 4124 
of the consumers, their habits, demographic context, product traits and perceived quality (Cluver, 2008b; 4125 
Goworek, Lynn Oxborrow, et al., 2020). Perceived quality of the product is a decisive factor to discard textile 4126 
apparel (Aakko and Niinimäki, 2021). Low perceived quality also triggers early disposal (Piippo et al., 2022b). 4127 

 

 

185  A different combination of energy sources to produce electricity 
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This is also magnified by the loss of symbolic value (186) given by the consumer (Gwozdz et al., 2017b). 4128 
Discarding products when they are still technically functional increases their environmental impact, due to a 4129 
low intensity of use.  4130 

In essence, user behaviour of textile apparel can have a significant relevance in the environmental impact of 4131 
final products.  4132 

Legislative framework and industrial best practices 4133 

The legislative framework has an influence as well on the environmental impact of final products.  4134 

In the EU, the Industrial Emissions Directive aims to reduce industrial pollution by requiring industries to adopt 4135 
preventive measures and use the best available techniques (BATq). It mandates integrated permits covering all 4136 
environmental impacts and sets strict emission limits for key pollutants. This Directive applies to the 4137 
manufacturing of textile apparel. The BAT for the textiles industry are described in the Best Available 4138 
Techniques Reference Document (Roth et al., 2023). The end of life is addressed in the Best Available 4139 
Techniques Reference document for Waste Treatment (Pinasseau et al., 2018b). 4140 

As pointed out in Section 5.7, countries outside of the EU tend to have less stringent measures regarding 4141 
environmental protection, in particular on emission limits for key pollutants. The EU has the most ambitious 4142 
legislative framework worldwide, covering aspects such as emissions to air and water, energy consumption and 4143 
energy efficiency, water use, waste generation, and usage and management of chemicals. Comparing this 4144 
framework with that of China, the top global exporter of apparel, it can be seen that the latter only addresses 4145 
emissions to air and water as well as waste generation. In contrast with the EU BREF, the Chinese framework 4146 
also covers noise emissions. With regards to India (the fifth global exporter of apparel), only emissions to water 4147 
are addressed. The full comparison of aspects covered in different Best Available Techniques reference 4148 
documents around the world can be seen in Table 31.  4149 

A comparison in terms of specific substances is made in Table 52. The emission levels to water of three 4150 

substances/parameters are compared: chemical oxygen demand (COD), chromium and zinc (the comparison of 4151 
values on emissions to air was not possible due to different practices and key environmental indicators used 4152 
in the different frameworks). In Table 52 it can be seen that there are significant differences in the level of 4153 

ambition between the EU, China and India.  4154 

Table 52. Environmental performance levels for emission into water in specific regions 4155 

Key Environmental Indicator EU  India China 

COD (mg/l) 40-100 100 7-30 000 
Chromium (mg/l) 0.01-0.1 2 n/a 
Zinc (mg/l) 0.04-0.5 n/a n/a 

n/a: Not Addressed 4156 

Source: own production based on Section 5.7 and 13.6.2 4157 

The EU BREF sets the emission limits on COD between 40-100 mg/l for all activities and processes, whereas in 4158 
India and China those limits are set at 100 mg/l in the former and between 7-30 000 mg/l in the latter. In the 4159 
case of chromium, China does not establish a limit. The EU limit is established between 0.01-0.1 mg/l, more 4160 
ambitious than the 2 mg/l set in India. In terms of zinc, only the EU establishes a limit value, between 0.04-0.5 4161 
mg/l.  4162 

These differences are particularly relevant for textile apparel, since most of the activities related with raw 4163 
material production and manufacturing occur out of the EU (Figure 8). Deciding to manufacture products 4164 

outside of the EU means that the emission levels of manufacturing plants will be subject to less stringent 4165 
emission requirements. Therefore, considering the relevance of the manufacturing stage in textile apparel, 4166 
producing textile apparel outside of the EU could increase the environmental impact of the final product. 4167 
Moreover, companies producing textile apparel in the EU must face higher costs than companies producing 4168 
outside of the EU, due to the prevention and reduction of emission activities that they need to implement.  4169 

 

 

186 Symbolic value refers to the intangible meaning and significance that an object holds beyond its practical or material function. It 
represents the cultural, social, or emotional associations that people attach to something, shaping its perceived worth and importance. 
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9.2.6.2 How to assess the environmental impacts and description of product technologies 4170 

The analysis of the ecosystem affecting the environmental impact of textile apparel shows the difficulty to 4171 
identify in a rigid framework the characteristics of specific product technologies. However, the information 4172 
gathered in the previous sections allow to build a reasonable picture. 4173 

The BC takes into account that China, India, and Bangladesh manufacture the largest part of textile apparel 4174 
consumed in EU. This means that the BC is described by process techniques adopted in these countries, where 4175 
the legislation allows higher emission into the environment compared to what happens in EU. The business 4176 
model that characterises the BC promotes overproduction and overconsumption, supported by users that tend 4177 
to change frequently their wardrobe. The end of life of the BC is mainly described by landfilling and incineration 4178 
of textile waste in the EU as well as in third countries, and some 10% going to recycling. 4179 

The BAT takes into account EU manufacture and the currently available less-impacting business models, user 4180 
behaviours and waste management options. This means that the BAT is described by process techniques 4181 
adopted in EU and described in the EU-BREF. The business model that characterises the BAT promotes a 4182 
production rate similar to that before 2004, when the apparent consumption of EU was about half of the 4183 
current one (Figure 10 in Section 5.2). The end of life of the BAT is described by energy recovery and recycling 4184 

in the EU of the textile waste. 4185 

Since the environmental impacts are affected by very numerous aspects, the description of BNAT will be simply 4186 
more ambitious than BAT and will take into account all the BNAT reported for other product aspects. 4187 

This description of the product technologies is suitable for all products in the scope of the PS. 4188 

9.2.7 Presence of substances of concern 4189 

Substances of concern are defined in Article 2(27) of the Regulation and largely encompass substances that 4190 
are of concern due to their negative effects upon the health of humans and to that of receptors in the 4191 
environment as a consequence of their adverse long-term effects. These substances are specifically identified 4192 
qd\ ]`dib gdno`_ \n #\$ Np]no\i^`n ja Q`mt Cdbc >ji^`mi #NQC>n$ di oc` M@<>C º>\i_d_\o` Gdno»' #]$ ]t c\qdib \ 4193 
harmonised classification under specific hazard classes defined in the CLP Regulation or (c) by being identified 4194 
as Persistent Organic Pollutants (POPs) by the POPs Regulation. In addition, a specific class of SoCs are defined 4195 
in ESPR, which (d) hinder reuse and recycling (of materials in the product in which SoCs are present) and which 4196 
should be identified in the product-specific delegated acts to be developed under ESPR. It is worth noting that 4197 
a single substance could potentially be identified simultaneously under several SoC classes (a, b, c and d).  4198 

9.2.7.1 Ecosystem of Substances of Concern 4199 

Manufacturing factors and process techniques 4200 

A very large variety of chemical substances are used by the textile sector in the different manufacturing stages, 4201 
from fibre production, to spinning, weaving or dyeing and finishing of fabrics, to name just a few of the many 4202 
processes involved. Chemicals are used to make fabrics more durable, softer or to provide colour and colour-4203 
fastness or a water or stain-repellent finish, among many other uses. Some chemicals are specific to the 4204 
different fibres used to make textiles (cotton, polyester, wool, etc.).  4205 

It is not a simple task to determine the number of chemicals used by the textile sector, given the large variety 4206 
of processes in which these are used, the multitude of functions they provide and the global distribution of 4207 
chemicals supply chains and textile manufacturers. Roos et al. (2019) claim that the number of chemicals in 4208 
use in the textile industry exceeds 15 000, with over 10 000 dyes and pigments and about 5 000 auxiliary 4209 
chemicals, quoting figures from the Colour Index (187) and TEGEWA (188), respectively. A recent report189 on the 4210 
use of PFASs in the textile sector indicates that more than 8 000 chemical substances are used by this sector. 4211 
Regardless of which the precise figure may be, the sheer numbers involved provide an indication of the 4212 
magnitude of the challenges that the sector faces in implementing supply-chain transparency and traceability 4213 
of chemicals.   4214 

 

 

187  https://colour-index.com/  
188  Textiles Auxiliaries e-market. https://www.thk-online.net/  
189  A Review of PFAS as a Chemical Class in the Textile Sector. Natural Resources Defense Council, 2021. 

https://saicmknowledge.org/library/review-pfas-chemical-class-textiles-sector-policy-brief  

https://colour-index.com/
https://www.thk-online.net/
https://saicmknowledge.org/library/review-pfas-chemical-class-textiles-sector-policy-brief
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Although it is acknowledged that chemicals play an essential role (190) in achieving a competitive textile apparel 4215 
sector that to the best of our knowledge largely meets the demands of consumers, reports such as that by the 4216 
Swedish Chemicals Agency, that investigated 2 450 substances used by the textile sector and found 750 4217 
classified as hazardous for human health and 440 as hazardous for the environment, are a cause of concern 4218 
(KEMI, 2014), although it should be noted that the likelihood of exposure differs from one substance to the 4219 
another. As for other material streams, it is also acknowledged that legacy chemicals may be reintroduced 4220 
back into the economy via recycled fibres, potentially posing risks to human and environmental health and 4221 
interfering with the recyclability and market acceptance of the recycled fibre.  4222 

 Similarly, a recent report by the European Environment Agency(191) on per- and polyfluoroalkyl substances 4223 
(PFAS) highlights the specific concerns that this group of substances pose both due to their health and 4224 
environmental impacts as well as because of their consequences on circularity. According to this study, it is 4225 
estimated that textiles account for approximately 35% of the total global fluoropolymer demand and that a 4226 
third of all PFAS in the EU (41 000 ¸ 143 000 tonnes) are used in the textile sector, which is thereby estimated 4227 
to be the biggest contributing use sector to PFAS pollution in Europe. Furthermore, in its report on textiles, 4228 
published in the year 2017, the Ellen McArthur Foundation stated:  4229 

ºThe use of substances of concern in textile production has negative effects on farmers, factory workers, and 4230 

the surrounding environment. While there is little data on the volume of substances of concern used across the 4231 

industry, it is recognised that textile production discharges high volumes of water containing hazardous 4232 

chemicals into the environment. As an example, 20% of industrial water pollution globally is attributable to the 4233 

dyeing and treatment of textiles» (Ellen MacArthur Foundation, 2017). 4234 

In this report a call for action is made in moving towards a new textiles economy, requiring, as regards 4235 
np]no\i^`n ja ^ji^`mi' oj _`q`gjk ºa robust evidence base on the usage of chemicals, including the amount 4236 
used, as well as identification of substances of concern and the impacts of these») 4237 

User behaviour 4238 

Section 6 reports information available on behavioural trends among users with regards to textile apparel. It 4239 
covers aspects that include the way users choose to buy apparel, their habits during the use phase, and why 4240 
they decide to dispose of them. It also distinguishes user behaviour aspects at pre-purchase, post-purchase 4241 
and disposal stages. 4242 

In a survey spanning 27 EU Member States, 60% of 26 718 respondents perceive chemicals in apparel fabrics 4243 
as minimally risky, with most not seeing them as a threat to people whereas, looking at the country level,  4244 
health risks are deemed very important by about two-thirds of respondents in Germany and Slovakia whereas 4245 
respondent in Denmark and the UK attributed a lower importance to this aspect (European Commission, 2009). 4246 
Similar conclusions can be derived from a survey by Fashion Revolution (2020) which indicates that only about 4247 
37% of respondents in United Kingdom, France, Germany, Italy, and Spain considers it important to buy apparel 4248 
produced without harmful chemicals. When looking at the broader picture, not specific to apparel, the Special 4249 
Eurobarometer survey192 published in March 2020 revealed that 86% of respondents are worried about the 4250 
impact on health of chemicals present in everyday products. 4251 

Despite the uneven level of concern by users regarding chemicals in apparel, especially as regards substances 4252 
that pose a risk to human health or to the environment, the establishment of information requirements under 4253 
ESPR on the presence of substances, in particular of substances of concern in apparel will contribute to the 4254 
generation of information that can further provide transparency to enable an informed public opinion. This in 4255 
turn can inform possible actions that could be addressed in specific legislation on the safe use of chemicals 4256 
such as REACH.  4257 

Business models 4258 

 

 

190    As indicated in the Chemical Strategy for Sustainability Communication (COM(2020) 667$ º>c`hd^\gn \m` `q`mtrc`m` di jpm _\dgt gda` 
and play a fundamental role in most of our activities, as they form part of virtually every device we use to ensure our well-being, 
kmjo`^o jpm c`\goc \i_ n`^pmdot' \i_ h``o i`r ^c\gg`ib`n ocmjpbc diijq\odji»)  

191  @@< -+-/) =md`adib ij) ,,*-+-/) KA<N di o`sodg`n di @pmjk`½n ^dm^pg\m `^jijht) 
https://www.eea.europa.eu/en/analysis/publications/pfas-in-textiles-in-europes-circular-economy  

192 Special Eurobarometer 501. Attitudes of Europeans Towards the Environment. European Union 2020. 
https://europa.eu/eurobarometer/api/deliverable/download/file?deliverableId=72378 

https://www.eea.europa.eu/en/analysis/publications/pfas-in-textiles-in-europes-circular-economy
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The high throughput business models, already mentioned in previous sections, result in very short textile 4259 
apparel manufacturing times, with the appearance of dozens of collections every year and where 4260 
manufacturing occurs largely out of the EU. This model based on production happening largely in third countries 4261 
also has consequences related to the use of chemicals, given regulations on the use and management of 4262 
chemicals differ, as do levels of enforcement, control and monitoring. According to Niinimäki et al. (2020), the 4263 
majority of the chemicals use connected to producing textiles for the EU occurs outside the EU. This highlights 4264 
that although supply chain transparency as regards chemicals is challenging, for production that takes place 4265 
both within the EU and in third countries, the latter face additional limitations, for instance related to hazard 4266 
classes recognised under GHS and the uptake of GHS safety data sheets and their differences compared to 4267 
those developed to be REACH compliant. 4268 

Although it is not possible to pin-point impacts of the business model on specific chemicals, it seems clear that 4269 
the large increase in production, taking place in third countries where often legislation and environmental 4270 
controls are less stringent than in the EU, results in increased emissions of chemicals, notably via waste water 4271 
during dyeing and washing processes, and can result in the use of substances that are regulated in the EU and 4272 
other constituencies, which subsequently risk entering these markets, incorporated within textile products. The 4273 
latter problem is further exacerbated by the growing importance of purchases made via on-line platforms and 4274 
the difficulties associated to effective enforcement. Ogugbue and Sawidis (2011) state that some 0.7 million 4275 
tons of synthetic dyes are produced annually worldwide and that the textile industry releases up to 200  000 4276 
tons per year of these dyes via effluents resulting from inefficient dyeing and finishing processes. Most of 4277 
these dyes escape conventional wastewater treatment processes and persist in the environment. Evidence of 4278 
the use of regulated hazardous substances in textiles, and of their presence in products imported into the EU 4279 
can be found consulting alerts in Safety Gate (193), the EU rapid alert system for dangerous non-food products, 4280 
where reports of textile apparel and footwear items can be found containing Chromium VI, nickel, different 4281 
phthalates, cadmium and other regulated substances. An analysis of the total alerts registered in Safety Gate 4282 
in the period 2019 ¸ -+-. ajm oc` kmj_p^o ^\o`bjmt º>gjocdibZo`sodg`n» di_d^\o`n oc\o ^c`hd^\g mdnfn \m` oc` 4283 
third most frequent risk reported (22.5%).  4284 

Figure 30. Risks associated to textile apparel 4285 

 4286 

Source: EU Safety Gate statistical tool. Available at this link. Last accessed on 13 November 2024 4287 

Legislative frameworks and industrial practices 4288 

 

 

193  https://ec.europa.eu/safety-gate-alerts/screen/search?resetSearch=true  

https://ec.europa.eu/safety-gate/#/screen/pages/statistical
https://ec.europa.eu/safety-gate-alerts/screen/search?resetSearch=true
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As indicated in Section 4.1, currently there is no specific EU legislation addressing the mandatory sustainability 4289 
of textiles, but EU Ecolabel criteria for textile products (194) exist, this being a voluntary scheme for companies 4290 
willing to show the good environmental performance of their products. Article 6(6) and 6(7) of the Ecolabel 4291 
Regulation (EC) No 66/2010 specify that the Ecolabel may not be awarded to products containing substances 4292 
classified under CLP as toxic, hazardous to the environment, carcinogenic, mutagenic or toxic for reproduction 4293 
or containing substances meeting the SVHC criteria defined in Article 57 of REACH. Derogations from this 4294 
prohibition are possible except for substances identified as SVHCs and thereby listed in the so-^\gg`_ º>\i_d_\o` 4295 
Gdno» `no\]gdnc`_ pi_`m M@<>C) Oc` nk`^dad^ dhkg`h`io\odji ja oc`n` b`i`m\g kmjqdndjin dioj ^c`hd^\g-specific 4296 
criteria applicable to textiles are developed as criteria 13 and 14 of the EU Ecolabel criteria for textile products 4297 
enacted in Commission Decision 2014/350/EU and in the restricted substance list defined in its Appendix 1 and 4298 
the list of restricted dyes specified in its Appendix 2.  4299 

More specifically as regards limitations on chemicals, the REACH regulation has the main purpose of ensuring 4300 
the safe use of chemicals in the EU. REACH regulates, amongst many other aspects, the restriction of the 4301 
placing on the market and use of certain substances listed in its Annex XVII, including in some cases, the 4302 
incorporation of substances into articles. The authorisation title of REACH applies to the placing on the market 4303 
and use of substances of very high concern (SVHC), aiming at their progressive substitution by less hazardous 4304 
substances or technologies and by subjecting their use to specific conditions.  4305 

A number of restrictions in Annex XVII to REACH specifically mention textiles in their scope. These include 4306 
entries: 4 - Tris (2,3 dibromopropyl) phosphate; 7 - Tris(aziridinyl)phosphinoxide; 8 - Polybrominatedbiphenyls; 4307 
18 - Mercury compounds; 20 - Organostannic compounds; 43 - Azocolourants and Azodyes; 46/46a - 4308 
Nonylphenol and Nonylphenol ethoxylates; 47 - Chromium VI compounds (relevant to leather articles); 68 - C9-4309 
C14 PFCAs and 72 - CMRs in textiles and footwear.  4310 

Other restrictions, of general application to articles placed on the market for supply to the general public, or 4311 
covering all articles placed on the market, may also apply to textile articles, for instance entries 50 ¸ (certain) 4312 
polycyclic aromatic hydrocarbons; 51 and 52 (certain phthalates); 61 - Dimethylfumarate; and 63 ¸ Lead and 4313 
its compounds.  4314 

Article 33 of REACH sets up a supply chain communication duty requiring suppliers of articles containing SVHC 4315 
above 0.1% to communicate certain information to the recipients of those articles. Furthermore, Article 9 of  4316 
Directive 2008/98/EC, the Waste Framework Directive, promotes the reduction of the content of hazardous 4317 
substances in materials and products by defining a reporting obligation that applies to suppliers of articles (as 4318 
defined under REACH), requiring them to provide information regarding the presence of SVHC in articles, 4319 
including textile articles, pursuant to the referred Article 33, to the European Chemicals Agency (ECHA). This 4320 
information is collected in the SCIP database (195), operated by ECHA, and access is provided to waste treatment 4321 
operators and consumers.  4322 

Similarly to REACH, the POPs Regulation regulates persistent organic pollutants with the objective of protecting 4323 
human health and the environment by prohibiting, phasing out as soon as possible, or restricting the 4324 
manufacturing, placing on the market and use of substances subject to the Stockholm Convention. Some of 4325 
these restrictions are relevant to textiles, for instance those associated with certain brominated flame 4326 
retardants (e.g. certain PBDEs), surface-active substances such as PFOS or PFOA, or substances with biocidal 4327 
properties such as pentachlorophenol. 4328 

Whereas the EU and many developed countries have legislation regulating chemicals, including their use by the 4329 
textile sector, such legislation does not exist or is less stringent in other countries where textile production takes 4330 
place. A recent report by Toxics Link (196$ cdbcgdbcon oc\o ºA review of the global regulatory requirements 4331 
highlights that there are stringent regulations concerning most of these chemicals only in the developed world, 4332 
especially in the EU; whereas, regulations on some of the chemicals either do not exist or are less stringent in 4333 
the developing or emerging economies»)  4334 

 

 

194  EU Ecolabel criteria for textile products. Commission Decision of 5 June 2014 establishing the ecological criteria for the award of the 
EU Ecolabel for textile products. Commission Decision (2014/350/EU). Available at this link. 

195  SCIP database from the European Chemical Agency. Available at this link. Last accessed on 13 November 2024.  
196  An overview of toxic chemicals in textiles. Toxics Link 2021. https://toxicslink.org/publications/reports/toxics-chemical-in-textile-report  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02014D0350-20201201
https://echa.europa.eu/scip-database
https://toxicslink.org/publications/reports/toxics-chemical-in-textile-report
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9.2.7.2 Methodology to assess Substances of Concern 4335 

As explained in previous sections, retailers and brands in the textile apparel sector are facing increasing 4336 
regulatory and reputational challenges to control chemicals present in their products. The sheer number of 4337 
chemicals involved, the complexity of supply chains and the fact that the majority of processes involving the 4338 
use of chemicals takes place in third countries, make tracking of chemicals in textiles a complex endeavour. 4339 
Figure 31 provides an overview of processes using process and auxiliary chemicals associated to the textile 4340 

components of apparel. The chemical constituents of non-textile elements are also relevant, but are not covered 4341 
by the diagram below.  4342 

Figure 31. Processes using process and auxiliary chemicals 4343 

 4344 

Source: Adapted from EUCTL - European Chemistry for Textile and Leather, the European Association representing the companies that 4345 
operate in Europe, producing and putting on the market chemicals used in the textiles and leather value chains.  4346 

KEMI (2014) describes the different types of chemicals used in textile production in terms of: 4347 

Functional chemicals, which are intended to remain in the final article and are expected to be present at certain 4348 
concentrations in order to achieve the desirable function. Some examples include:  4349 

¶ Dyestuffs and pigments 4350 

¶ Crease resistant agents 4351 

¶ Anti-shrinking agents 4352 

¶ Oil, soil and water repellents 4353 

¶ Plasticisers 4354 

¶ Flame retardants 4355 

¶ Biocides for defined functionalities in articles, e.g. antibacterial agents 4356 

¶ Stabilisers 4357 

¶ Stiffening agents 4358 

¶ Reactive resins for various finishing treatments 4359 

Auxiliary (Process) chemicals, which are involved in some step of textile processing but are not intended to 4360 
remain in the product. These include:  4361 

¶ Organic solvents 4362 

¶ Surfactants 4363 

¶ Softeners 4364 
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¶ Salts 4365 

¶ Acids and bases 4366 

¶ Biocides as preservatives in the process or during storage and transport 4367 

Unintended chemical substances - contaminants and degradation products 4368 

These are chemicals not intended to remain in the finished article, such as contaminants and degradation 4369 
products, have no function in neither the textile production process nor in the finished textiles.  4370 

o Formaldehyde released from certain reactive resins 4371 

o Polyaromatic hydrocarbons (PAH) impurities in pyrolysed products e.g Carbon Black 4372 

o Arylamines derived from certain azo dyestuffs and pigments 4373 

o Toxic metals (e.g heavy metals) due to impurities from the raw material 4374 

Many retailers and other operators placing textile apparel on the market have implemented chemical 4375 
management strategies to enable compliance and to meet their due-diligence obligations as regards chemicals 4376 
in their products. Effectively there are two types of approaches to obtain information about substances of 4377 
concern in products.  4378 

The first relies on supply chain information and the implementation of different supply chain 4379 

transparency measures. In this sense retailers and other operators in the supply chain rely on declarations 4380 

by suppliers, binding contractual terms and third-party certification to provide information about substances in 4381 
products, in particular about those which should not be present in them (negative lists). International and 4382 
European sectorial initiatives have created relevant Restricted Substance Lists (RSLs) and Restricted 4383 
Manufacturing Substance Lists (RMSLs) to capture and harmonise reporting of compliance regarding process 4384 
and auxiliary substances regulated under different legislations and in different countries. Examples of these 4385 
are the AFIRM Restricted Substances List (197) and the ZDHC Manufacturing Restricted Substances List (198) used 4386 
by the textiles and footwear sectors. Other restricted substance-based approaches rely on certification of 4387 
compliance with the requirements in different ecolabels. The EU Ecolabel for textiles, which has a strong focus 4388 
on chemicals, as well as the privately managed Oekotex 100 standard for the textile sector (199) are examples 4389 
of this approach. It is acknowledged that restricted substance lists are not as such a supply chain transparency 4390 
measure, but help operators to support compliance claims related to the absence of regulated / controlled 4391 
substances.  4392 

Broader disclosure approaches for chemicals along textile supply chains, which require a high level of take-up 4393 
and implementation and the necessary IT infrastructure, in a way not dissimilar to the digital product passport 4394 
concept introduced under ESPR, have been the subject of numerous studies, pilots and initiatives. In this sense, 4395 
UN/CFACT has recently provided a recommendation providing industry actors with a set of internationally 4396 
agreed practices for the harmonized collection and transmission of data for tracking and tracing materials, 4397 
products, and processes across an entire value chain (UNECE, 2022). Further detailed information on related 4398 
blockchain based pilot projects, on the developed business requirements specification for traceability and 4399 
transparency and on the associated data model can be download from the dedicated website (200). A number 4400 
of privately developed traceability information platforms (201) focusing on the textile sector are already on the 4401 
market. The EU funded Interreg project ECHT (202), which has the purpose to Enable Digital Product Passports 4402 
with Chemicals Traceability for a Circular Economy is also relevant.  4403 

The second approach is analytical and relies on direct testing of textile apparel articles to verify the presence 4404 

and concentration of specific substances of concern. This approach requires the existence of suitable analytical 4405 
methods for the target chemicals, involves representative sampling of products and is costly. Consequently 4406 
only targeted analyses have to date been applied to check compliance as regards regulated substances, usually 4407 
following a risk based approach. AFIRM, ZDHC or the Oekotex standard provide information on available 4408 

 

 

197  https://afirm-group.com/wp-content/uploads/2024/04/2024_AFIRM_RSL_2024_0404_EN.pdf  
198  https://mrsl.roadmaptozero.com/  
199  https://www.oeko-tex.com/importedmedia/downloadfiles/OEKO-TEX_STANDARD_100_Standard_EN_DE.pdf  
200  https://unece.org/trade/traceability-sustainable-textile apparel-and-footwear  
201  Such as: TextileGenesis https://textilegenesis.com/ ; Global Textile Scheme  https://www.globaltextilescheme.org/   
202  https://echt.nweurope.eu/  

https://afirm-group.com/wp-content/uploads/2024/04/2024_AFIRM_RSL_2024_0404_EN.pdf
https://mrsl.roadmaptozero.com/
https://www.oeko-tex.com/importedmedia/downloadfiles/OEKO-TEX_STANDARD_100_Standard_EN_DE.pdf
https://unece.org/trade/traceability-sustainable-garment-and-footwear
https://textilegenesis.com/
https://www.globaltextilescheme.org/
https://echt.nweurope.eu/
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analytical methods for specific substances. Other sources of test method information, for instance as regards 4409 
substances restricted under REACH, can be found in the Compendium of Analytical Methods recommended by 4410 
the ECHA Forum to check compliance of REACH Annex XVII restrictions (203). Such targeted assessments, 4411 
checking for compliance of textile products have been carried out under the REACH4Textiles (204) project and, 4412 
more recently, by IKEA and H&M in a project (205) focusing on collected textile apparel targeted for fibre-to-4413 
fibre recycling.  4414 

In general it can be stated that a combination of the two approaches is necessary. Both still have limitations 4415 
in terms in accessibility of data, costs and capacity, especially for small and medium sized enterprises. 4416 

9.2.7.3 Description of product technologies 4417 

The use of chemicals in textile apparel manufacture is often related to the specific fibre type as well as to 4418 
specific finishings (e.g. water-proofing) which are generally not product category specific. Consequently, at this 4419 
point in the development of the project it is difficult to envisage the possibility of potential information or 4420 
performance requirements that would be category specific.  4421 

Building a base case (BC) and the definition of products representing the best available technology (BAT) is 4422 
particularly challenging for chemicals, given the large number of substances used by the sector and the lack 4423 
of quantitative information on the distribution of substances. For certain specific substances and substance 4424 
families, BAT and BNAT products could potentially be defined in terms of products having switched to non-toxic 4425 
or less toxic (or in general more sustainable) alternatives ¸ e.g. alternatives to the use of PFAS. Given the 4426 
current paucity of detailed information on SoCs in textile apparel, the setting of information requirements, as 4427 
prescribed under ESPR, with justified exemptions and thresholds for declaration of substances, seems clearly 4428 
warranted.  4429 

9.3 Mutual influence of product aspects and product categorization 4430 

The analysis reported in section 9.2 described the product technologies as result of the complex interaction 4431 
among process techniques, business models, user behaviour and legislative frameworks in the perspective of 4432 
each relevant product aspects. It was crucial to analyse product technologies in silos to better understand the 4433 
complexity of the ecosystem belonging to each relevant ecodesign aspect. However, these product aspects are 4434 
strictly connected to each other and influence each other. The analysis of product technologies already showed 4435 
that: 4436 

ð Waste generation is strictly connected to recyclability and recycled content especially due to the 4437 
same process techniques and legislation, as reported in sections 9.2.4 and 9.2.5; 4438 

ð The recycled content depends on the recyclability and directly affects the physical durability 4439 
whenever the recycled fibres have lower performances than virgin fibres and are fed into the 4440 
recycling process;  4441 

ð Physical durability is affected by maintenance and affects the repairability, due to its definition 4442 
given by the ESPR, where these product aspects are related to each other (Table 2); 4443 

ð The use of specific chemicals and substances affects the physical durability, recycling and recycled 4444 
content; 4445 

ð The environmental impacts are influenced by all the other relevant product aspects. 4446 

The analysis of technologies must now find a synthesis in Task 5 (section 10) and Task 6 (section 11), where 4447 
the environmental and economic model describes the BC and the Design Options for each product category. In 4448 
this way, the interactions among the relevant product aspects will be quantified to best find potential trade-4449 
offs to be expressed in the Design Options. 4450 

As for product categories, previous sections of the preparatory study used the categorization suggested by the 4451 
PEFCR A&F to describe the scope of the study (section 3) and characteristics of the market (section 5). The 4452 

 

 

203  ECHA 2021. https://www.echa.europa.eu/documents/10162/13577/compendium_of_analytical_methods_en.pdf/4c730fb9-1b48-
2e14-6ee3-7a36391b7322  

204  https://www.centexbel.be/en/toxic-substances-textiles  
205  https://hmgroup.com/wp-content/uploads/2021/10/Press-release-HM-Group-and-IKEA-study.pdf  

https://www.echa.europa.eu/documents/10162/13577/compendium_of_analytical_methods_en.pdf/4c730fb9-1b48-2e14-6ee3-7a36391b7322
https://www.echa.europa.eu/documents/10162/13577/compendium_of_analytical_methods_en.pdf/4c730fb9-1b48-2e14-6ee3-7a36391b7322
https://www.centexbel.be/en/toxic-substances-textiles
https://hmgroup.com/wp-content/uploads/2021/10/Press-release-HM-Group-and-IKEA-study.pdf
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product categories reported in this section serve the aims of the preparatory study based on the analysis of 4453 
product technologies, which was described in section 9.2. 4454 

The first step to obtain a synthesis of the analysis of technologies is the adoption of product categories valid 4455 
for all relevant product aspects. In the case of textile apparel, this exercise is very simple because the only 4456 
product aspects described via categories were the physical durability, considering the framework of robustness, 4457 
and the recycled content. This allows the adoption of three categories as the product categorization to be used 4458 
in the following steps of the development of the PS. 4459 

Therefore, Task 5 will analyse three representative products, one for each product category: (1) knitted products, 4460 
(2) products made of denim fabric, and (3) woven products made without denim fabric. 4461 
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10 Environmental and economic analysis 4462 

This section reports the analysis of the base cases of the product categories defined in section 9.3. Each product 4463 
category is described with a representative product. The analysis uses the Life Cycle Assessment method based 4464 
on international standard as in ISO 14040 (206) and ISO 14044 (207), and using to the extent possible the Product 4465 
Environmental Footprint (PEF) framework as defined in the Commission Recommendation (EU) 2021/2279 (208) 4466 
(Section 10.1). This analysis was complemented by an assessment of fragmented fibre release in the life cycle 4467 
of the textile apparel (Section 10.2). 4468 

The main aim of this section is to describe the consumption of the products in the scope from the environmental 4469 
and economic perspectives.  4470 

10.1 Impacts via Life Cycle Thinking approach 4471 

The environmental and economic analysis reported in this section is detailed in Section 13.11. The current 4472 
section reports the main model characteristics and results via Life Cycle Assessment (LCA), Life Cycle Cost 4473 
(LCC) and societal Life Cycle Cost (sLCC). Focussing on the same functional unit, the LCA expresses its 4474 
environmental impacts, the LCC expresses its internalised costs, and the sLCC expresses the total costs borne 4475 
by the society. The sLCC accounts for the internal costs of the LCC and the external costs, which are the 4476 
monetarization of environmental impacts evaluated via the LCA.  4477 

The reported analysis includes the following subsections: 4478 

ð A brief description of the model used (section 10.1.1).  4479 

ð A contribution analysis that allows the identification of the most important elements defining the 4480 
environmental and economic impacts (section 10.1.2).  4481 

ð A perturbation analysis that investigated the most sensitive parameters in the model, i.e. those 4482 
for which a small change would result in a large variation of the results (section 10.1.3). 4483 

ð A scenario analysis investigating: 4484 

¶ The influence of user behaviour when choosing the time of disposal of the product (section 4485 
10.1.4.1); 4486 

¶ The effect of manufacturing the product entirely in EU or entirely in third countries (non-EU) 4487 
(section 10.1.4.2). 4488 

ð A propagation of input uncertainties that will support the interpretation of the results, especially 4489 
when comparing the base cases with the design options presented in section 11 (section 10.1.5). 4490 

10.1.1 Description of the model 4491 

The environmental and economic model was built to achieve two goals: 4492 

1. Investigating the environmental and economic performance of textile apparel included in the scope of 4493 
this preparatory study. 4494 

2. Assessing the environmental and economic effects of design options that could be considered to 4495 
develop future potential ecodesign requirements on the same products.  4496 

The goal 1 supports the analysis performed in Task 5 of the MEErP, and reported in the current section, whereas 4497 
the goal 2 supports the analysis performed in Task 6 of the MEErP and described in section 11. 4498 

 

 

206  ISO 14040:2006 Environmental management Ö Life cycle assessment Ö Principles and framework. Available at this link. Last 
accessed on 4 September 2025. 

207  ISO 14044:2006 Environmental management Ö Life cycle assessment Ö Requirements and guidelines. Available at this link. Last 
accessed on 4 September 2025. 

208  Commission Recommendation (EU) 2021/2279 of 15 December 2021 on the use of the Environmental Footprint methods to measure 
and communicate the life cycle environmental performance of products and organisations. Available at this link. 

https://www.iso.org/standard/37456.html#amendment
https://www.iso.org/standard/38498.html
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32021H2279&qid=1755086724690
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The analysis included all life cycle stages of the products consumed in EU and therefore included in the scope 4499 
of the preparatory study (section 3.2). A representative product was modelled for each product category defined 4500 
in section 9.3:  4501 

ð knitted products (Knitted), 4502 

ð products made of denim fabric (Denim), and  4503 

ð woven products made without denim fabric (Other woven). 4504 

The functional unit was defined as the coverage of the body using a specified item that fulfils the consumer's 4505 
needs over 6 years in EU. This timeframe was chosen because it represents the longest service lifespan of the 4506 
products included in the scope (209). More information on the functional unit are available in section 13.11.8. 4507 

Based on the goal and the functional unit, the inventory analysis collected information on the physical flows 4508 
as input of materials, energy and resources in general, and the output of emissions, waste and processed 4509 
products. The outcome of the inventory analysis was the life cycle inventory, which is a list of quantified 4510 
physical elementary flows for the product system. 4511 

The model described the following Life Cycle Stages (LCS): 4512 

ð LCS 1: raw material and fibre manufacturing 4513 

ð LCS 2: production process: 4514 

¶ LCS 2a: fibre pre-treatment 4515 

¶ LCS 2b: yarn production 4516 

¶ LCS 2c: fabric production 4517 

¶ LCS 2d: fabric finishing processes 4518 

¶ LCS 2e: confectioning 4519 

¶ LCS 2f: waste management (post-industrial) 4520 

¶ Transport LCS 1 & LCS 2 4521 

ð LCS 3: retailing and transport 4522 

ð LCS 4: use 4523 

ð LCS 5: end of life (waste management of post-consumer waste). 4524 

The assessment carried out has some limitations, which are due to the methodological choices and the 4525 
availability of data, whose details are reported in section 13.11.2 and section 13.11.3, respectively. 4526 

The assessment of the environmental impacts consisted of five steps based on Sala et al. (2017):  4527 

1. Selection of impact categories. A representative indicator was chosen for each impact category 4528 

together with an environmental model that was used to quantify the impacts on the indicator. 4529 

2. Classification of elementary flows from the inventory by assigning them to impact categories 4530 

according to their ability to contribute by impacting the chosen indicator. 4531 

3. Characterisation using environmental models. The ability of each elementary flow to impact the 4532 

indicator of the category was calculated. The collection of aggregated indicator scores for the different 4533 
impact categories (each expressed in its own metric) made the characterised impact profile of the 4534 
product system. 4535 

 

 

209  For example, the main function of the representative product (RP) knitted products is designed to provide adequate body coverage 
for a consumer in the European Union over a 6-year period. The study assumes that a single RP knitted product has a service lifespan 
of approximately 3.83 years, accommodating around 72 uses and 13.66 care cycles.  A consumer would require a total of 1.57 RP 
knitted product over the 6-year timeframe. By considering the entire service lifespan of these 1.57 RP T-shirts, the analysis can 
effectively assess the environmental impacts associated with exploitation of the consumer needs in 6 years, considering their 
production, distribution, usage, and end-of-life phases, offering valuable insights into resource use, waste generation, cost and 
potential sustainability enhancements within the specified geographic and temporal context. 
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4. Normalisation was used to express a relative magnitude of the characterised scores by expressing 4536 

them relative to a common set of reference impacts. The result of the normalisation was the 4537 
normalised impact profile of the product system in which all category indicator scores were expressed 4538 
in the same metric.  4539 

5. Weighting supported comparison across the impact categories by weighting them using weighting 4540 

factors that for each impact category gave a quantitative expression of how severe it is relative to the 4541 
other impact categories. Quantitative weighting allowed aggregation of all the weighted impact scores 4542 
into one holistic environmental impact score, which is named single score and it is expressed as 4543 
environmental points.  4544 

The weighting step is particularly useful in the context of the PS because it gives a holistic understanding of 4545 
the environmental impacts and it solves the multicriteria analysis. Additionally, when assessing alternative 4546 
options, like the analysis of the design options (section 11), it avoids the potential overlook of burden shifting 4547 
because all possible impact categories are accounted for and included in the single score. As described in (Sala 4548 
et al., 2017), the adopted weighting, as currently in the Environmental Footprint (EF) method, took into account 4549 
EU political priorities. 4550 

The environmental assessment investigated the 16 impact categories described in Table 53, and it used 4551 

normalisation and weighting factors reported in Table 207.  4552 

Table 53. Description of investigated impact categories  4553 

Impact category Description 

Acidification Acidification can be caused by emissions to the air and deposition of emissions in water and soil. The 
most significant sources are combustion processes in electricity, heat production, and transport. The 
more sulphur the fuels contain the greater their contribution to acidification. The potential impact of 
substances contributing to acidification is converted to the equivalent of moles of hydron (general 
name for a cationic form of atomic hydrogen, mol H+ eq). 

Climate change This indicator refers to the increase in the average global temperatures as result of greenhouse gas 
(GHG) emissions. The greatest contributor is generally the combustion of fossil fuels such as coal, oil, 
and natural gas. The global warming potential of all GHG emissions is measured in kilogram of carbon 
dioxide equivalent (kg CO2 eq), namely all GHG are compared to the amount of the global warming 
potential of 1 kg of CO2. 

Ecotoxicity, 
freshwater 

This indicator refers to potential toxic impacts on an ecosystem, which may damage individual species 
as well as the functioning of the ecosystem. Some substances tend to accumulate in living organisms. 
The unit of measurement is Comparative Toxic Unit for ecosystems (CTUe). This is based on a model 
called USEtox. 

Eutrophication, 
freshwater 

Eutrophication impacts ecosystems due to substances containing nitrogen (N) or phosphorus (P), which 
promotes growth of algae or specific plants. If algae grow too rapidly, it can leave water without 
enough oxygen for fish to survive. Nitrogen emissions into the aquatic environment are caused by 
fertilisers used in agriculture, but also by combustion processes. The most significant sources of 
phosphorus emissions are sewage treatment plants for urban and industrial effluents and leaching 
from agricultural land. The potential impact of substances contributing to freshwater eutrophication is 
converted to the equivalent of kilograms of phosphorus (kg P eq). 

Eutrophication, 
marine 

Eutrophication in ecosystems happens when substances containing nitrogen (N) or phosphorus (P) are 
released to the ecosystem. As a rule, the availability of one of these nutrients will be a limiting factor 
for growth in the ecosystem, and if this nutrient is added, the growth of algae or specific plants will 
increase. For the marine environment this will be mainly due to an increase of nitrogen (N). Nitrogen 
emissions are caused largely by the agricultural use of fertilisers, but also by combustion processes. 
The potential impact of substances contributing to marine eutrophication is converted to the equivalent 
of kilograms of nitrogen (kg N eq). 

Eutrophication, 
terrestrial 

Eutrophication arises when substances containing nitrogen (N) or phosphorus (P) are released to 
ecosystems. These nutrients cause a growth of algae or specific plants and thus limit growth in the 
original ecosystem. The potential impact of substances contributing to terrestrial eutrophication is 
converted to the equivalent of moles of nitrogen (mol N eq). 

Human toxicity, 
cancer 

This indicator refers to potential impacts, via the environment, on human health caused by absorbing 
substances from the air, water and soil. Direct effects of products on human health are currently not 
measured. The unit of measurement is Comparative Toxic Unit for humans (CTUh). This is based on a 
model called USEtox.  
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Impact category Description 

Human toxicity, non-
cancer 

This indicator refers to potential impacts, via the environment, on human health caused by absorbing 
substances from the air, water, and soil. Direct effects of products on human health are currently not 
measured. The unit of measurement is Comparative Toxic Unit for humans (CTUh). This is based on a 
model called USEtox.  

Ionising radiation, 
human health 

The exposure to ionising radiation (radioactivity) can have impacts on human health. The 
Environmental Footprint only considers emissions under normal operating conditions (no accidents in 
nuclear plants are considered). The potential impact on human health of different ionising radiations is 
converted to the equivalent of kilobequerels of Uranium 235 (kg U235 eq).  

Land use Use and transformation of land for agriculture, roads, housing, mining or other purposes. The impacts 
can vary and include loss of species, of the organic matter content of soil, or loss of the soil itself 
(erosion). This is a composite indicator measuring impacts on four soil properties (biotic production, 
erosion resistance, groundwater regeneration and mechanical filtration), expressed in points (Pts).  

Ozone depletion The stratospheric ozone (O3) layer protects us from hazardous ultraviolet radiation (UV-B). Its 
depletion increases skin cancer cases in humans and damage to plants. The potential impacts of all 
relevant substances for ozone depletion are converted to their equivalent of kilograms of 
trichlorofluoromethane (also called Freon-11 and R-11), hence the unit of measurement is in kilogram 
of CFC-11 equivalent (kg CFC-11 eq). 

Particulate matter This indicator measures the adverse impacts on human health caused by emissions of Particulate 
Matter (PM) and its precursors (e.g. NOx, SO2). Usually, the smaller the particles, the more dangerous 
they are, as they can go deeper into the lungs. The potential impact of is measured as the change in 
mortality due to PM emissions, expressed as disease incidence per kg of PM2.5 emitted. 

Photochemical 
ozone formation, 
human health 

Ozone (O3) on the ground (in the troposphere) is harmful: it attacks organic compounds in animals and 
kg\ion' do di^m`\n`n oc` am`lp`i^t ja m`nkdm\ojmt kmj]g`hn rc`i kcjoj^c`hd^\g nhjb #ºnphh`m nhjb»$ 
is present in cities. The potential impact of substances contributing to photochemical ozone formation 
is converted into the equivalent of kilograms of Non-Methane Volatile Organic Compounds (e.g. 
alcohols, aromatics, etc.; kg NMVOC eq). 

Resource use, fossils The earth contains a finite amount of non-renewable resources, such as fossil fuels like coal, oil and 
gas. The basic idea behind this impact category is that extracting resources today will force future 
generations to extract less or different resources. For example, the depletion of fossil fuels may lead to 
the non-availability of fossil fuels for future generations. The amount of materials contributing to 
resource use, fossils, are converted into MJ.  

Resource use, 
minerals and metals 

This impact category has the same underlying basic idea as the impact category resource use, fossils 
(namely, extracting a high concentration of resources today will force future generations to extract 
lower concentration or lower value resources). The amount of materials contributing to resource 
depletion are converted into equivalents of kilograms of antimony (kg Sb eq). 

Water use Oc` \]nom\^odji ja r\o`m amjh g\f`n' mdq`mn jm bmjpi_r\o`m ^\i ^jiomd]po` oj oc` ¼_`kg`odji½ ja \q\dg\]g` 
water. The impact category considers the availability or scarcity of water in the regions where the 
activity takes place, if this information is known. The potential impact is expressed in cubic metres (m3) 
of water use related to the local scarcity of water. 

Description based on the update version for the Environmental Footprint method - version 3.1. 4554 

Source: (Sala et al., 2017) 4555 

The economic performance of the representative products throughout their lifecycle were assessed via Life 4556 

Cycle Costing (LCC). This methodology allows the estimation of the total cost of a product by evaluating all 4557 

direct and indirect cost sources. LCC was conducted with reference to the LCA standards, to be able to combine 4558 

the economic and environmental analysis. The performed LCC shares the same goal and scope, functional unit 4559 

and system boundaries of the LCA, with small exceptions reported in the sections 13.11.8 and 13.11.9. 4560 

This report adopts three types of economic indicators: the costs borne by the producer, the costs borne by the 4561 
consumer and the costs borne by the society. 4562 

The costs borne by the producer were based on conventional LCC, including the costs sustained by the 4563 

producer until the moment in which the product is possessed by the consumer. This is named a cradle to gate 4564 
approach, where VAT and tariffs (for the import of semi-finished and finished products into the EU) are included. 4565 

The costs borne by the consumer were based on conventional LCC. These costs are related to what the 4566 

consumer must bear to own, use and dispose of the product. The costs borne by the consumer included the 4567 



 

160 

costs borne by the producer, with the addition of the margin obtained from the sale, plus the costs of the use 4568 
phase of the product and the cost of product disposal (quantified as direct process costs and taxes). 4569 

The costs borne by the society were based on societal LCC. It quantifies the costs that originate from each 4570 

unit process and for each stage of the product's lifecycle (from cradle to grave). Additionally, the societal LCC 4571 
includes the costs of externalities deriving from environmental impacts, using the monetization factors reported 4572 
in Table 208. Neither tariffs nor taxes were included in this calculation. 4573 

The holistic approach provided by the societal LCC allows to take into account of those costs that usually are 4574 
not internalised into the price that the user pays at the moment of the purchase, but that the entire society 4575 
must face directly or indirectly at some point in time. The use of this economic indicator is particularly crucial 4576 
in the context of the PS, which aims to support policy decisions. 4577 

10.1.2 Contribution analysis 4578 

10.1.2.1 Composition of the total environmental impacts ¸ contribution of environmental impact 4579 
categories 4580 

Table 54 reports the lifecycle environmental impacts for all investigated impact categories. Whereas Table 4581 

55 and Figure 32 report the contribution of all investigated impact categories to the total environmental 4582 

impacts expressed as environmental points. The most contributing impact categories were: 4583 

ð Water use, contributing 27-42% 4584 

ð Climate change, contributing 15-18%  4585 

ð Resource use, fossils, contributing about 9% 4586 

ð Particulate matter, contributing 4-7% 4587 

ð Resource use, minerals and metals, contributing 4-7% 4588 

ð Acidification, contributing 4-6% 4589 

ð Eutrophication freshwater, contributing about 5% 4590 

Table 54. Environmental impacts reported for all investigated impact categories 4591 

Impact category Unit Knitted Denim Other woven 

Acidification mol H+ eq. 1.11E-01 1.82E-01 1.41E-01 
Climate change kg CO2 eq. 1.41E+01 2.67E+01 1.75E+01 
Ecotoxicity, freshwater CTUe 2.03E+02 4.05E+02 2.24E+02 
Eutrophication, freshwater kg P eq. 6.95E-03 1.54E-02 7.80E-03 
Eutrophication, marine kg N eq. 5.95E-02 1.33E-01 5.79E-02 
Eutrophication, terrestrial mol N eq. 3.75E-01 5.47E-01 4.78E-01 
Human toxicity, cancer CTUh 4.51E-08 7.17E-08 6.01E-08 
Human toxicity, non-cancer CTUh 4.30E-07 5.37E-07 5.37E-07 
Ionising radiation, human health kBq U-235 eq. 1.34E+00 4.35E+00 1.24E+00 
Land use Pt 3.25E+02 4.48E+02 3.96E+02 
Ozone depletion kg CFC-11 eq. 3.32E-05 4.07E-05 3.88E-05 
Particulate matter disease incidences 9.56E-07 1.52E-06 1.37E-06 
Photochemical ozone formation, human health kg NMVOC eq. 5.18E-02 9.41E-02 6.65E-02 
Resource use, fossils MJ 1.67E+02 3.49E+02 1.99E+02 
Resource use, minerals and metals kg Sb eq. 1.17E-04 1.94E-04 1.58E-04 
Water use m3 water eq. of deprived water 1.18E+02 2.89E+02 1.03E+02 

CTUe: Comparative Toxic Unit for ecosystems; pt: points; NMVOC: Non-Methane Volatile Organic Carbon. 4592 

Source: own elaboration 4593 

Table 55. Environmental impacts expressed as environmental points ¸ Values of all investigated impact categories 4594 

Impact category Knitted Denim Other woven 

Acidification 1.23E-04 2.03E-04 1.57E-04 
Climate change 3.92E-04 7.46E-04 4.89E-04 
Ecotoxicity, freshwater 6.88E-05 1.37E-04 7.59E-05 
Eutrophication, freshwater 1.21E-04 2.69E-04 1.36E-04 
Eutrophication, marine 9.01E-05 2.01E-04 8.77E-05 
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Impact category Knitted Denim Other woven 

Eutrophication, terrestrial 7.87E-05 1.15E-04 1.00E-04 
Human toxicity, cancer 5.56E-05 8.86E-05 7.42E-05 
Human toxicity, non-cancer 6.15E-05 7.67E-05 7.68E-05 
Ionising radiation, human health 1.59E-05 5.16E-05 1.47E-05 
Land use 3.15E-05 4.34E-05 3.84E-05 
Ozone depletion 4.00E-05 4.91E-05 4.68E-05 
Particulate matter 1.44E-04 2.29E-04 2.07E-04 
Photochemical ozone formation, human health 6.06E-05 1.10E-04 7.78E-05 
Resource use, fossils 2.14E-04 4.47E-04 2.55E-04 
Resource use, minerals and metals 1.39E-04 2.30E-04 1.87E-04 
Water use 8.78E-04 2.15E-03 7.63E-04 
Total impacts 2.51E-03 5.14E-03 2.79E-03 

Source: own elaboration 4595 

Figure 32. Contribution to the single score of the impact categories to the lifecycle environmental impacts 4596 

 4597 

Source: own elaboration 4598 

Knitted Denim Other woven

Water use 35 42 27

Resource use, minerals and
metals

6 4 7

Resource use, fossils 9 9 9

Photochemical ozone formation,
human health

2 2 3

Particulate matter 6 4 7

Ozone depletion 2 1 2

Land use 1 1 1

Ionising radiation, human health 1 1 1

Human toxicity, non-cancer 2 1 3

Human toxicity, cancer 2 2 3

Eutrophication, terrestrial 3 2 4

Eutrophication, marine 4 4 3

Eutrophication, freshwater 5 5 5

Ecotoxicity, freshwater 3 3 3

Climate change 16 15 18

Acidification 5 4 6
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10.1.2.2 Most contributing life cycle stages 4599 

Table 56 and Figure 33 report that the largest environmental impacts are generated by the production of 4600 

raw materials (LCS1) (60-63%) and the manufacturing processes (LCS2) (21-29%). Environmental impacts 4601 
generated by the production of raw materials largely depend on the specific fibres used. Each fibre has specific 4602 
characteristics (Table 177), which are deployed for specific applications to meet users demand in terms of 4603 

performances and price.  4604 

From the economic perspective, Table 57 and Figure 34 show that the largest societal costs are generated 4605 

by externalities (external costs) (34-36%) and internal costs due to manufacturing processes (29-37%). The 4606 
internal costs due to production of raw materials and the use stage give a smaller contribution (14-18% and 4607 
6-21%, respectively).  4608 

Table 56. Environmental impacts expressed as environmental points for the three product categories ¸ contribution of 4609 
lifecycle stages 4610 

Life Cycle stage Knitted Denim Other woven 

LCS1 - Raw materials 1.58E-03 3.07E-03 1.68E-03 
LCS2 - Manufacturing 5.78E-04 1.08E-03 8.08E-04 
LCS3 - Distribution 1.45E-04 1.78E-04 1.43E-04 
LCS4 - Use 2.02E-04 7.92E-04 1.43E-04 
LCS5 ¸ End of life 1.00E-05 1.41E-05 1.01E-05 
All LCSs (Total) 2.51E-03 5.14E-03 2.79E-03 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4611 
denim fabric. 4612 

Source: own elaboration 4613 

Figure 33. Share of environmental impacts generated in the lifecycle of the three product categories ¸ contribution of 4614 
lifecycle stages 4615 

 4616 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4617 
denim fabric.. 4618 

Source: Own production 4619 

Table 57. Societal costs expressed as EUR for the three product categories ¸ contribution of internal costs in all lifecycle 4620 
stages and external costs 4621 

Life Cycle stage Knitted Denim Other woven 

LCS1 - Raw materials 2.02 2.97 2.36 
LCS2 - Manufacturing 4.07 6.29 4.86 
LCS3 - Distribution 0.30 0.23 0.27 
LCS4 - Use 1.22 4.65 0.85 
LCS5 - EoL 0.05 0.06 0.05 

Knitted Denim Other woven

LCS5 - End of life 0,4 0,3 0,4

LCS4 - Use 8,0 15,4 5,1

LCS3 - Distribution 5,8 3,5 5,1

LCS2 - Manufacturing 23,0 21,0 29,0

LCS1 - Raw materials 62,8 59,8 60,4
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Life Cycle stage Knitted Denim Other woven 

Total internal costs 7.67 14.20 8.39 
External costs 3.99 7.70 4.80 
Societal costs 11.66 21.90 13.20 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4622 
denim fabric. 4623 

Source: own elaboration 4624 

Figure 34. Share of societal costs for the three product categories ¸ contribution of internal costs in all life cycle stages 4625 
and external costs 4626 

 4627 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4628 
denim fabric. 4629 

Source: Own production 4630 

10.1.2.3 Analysis of life cycle stage 1 ¸ Raw materials 4631 

When investigating the raw material production stage, Table 58 and Figure 35 show that 35-43% of the 4632 

environmental impacts are generated by the use of water, 18-31% are generated by the use of energy, 12-4633 
29% are generated by the use of chemicals, and 11-16% are generated by direct emissions into water, soil 4634 
and atmosphere. Due to lack of alternative source of information, the life cycle inventory used some aggregated 4635 
datasets accounting for 3-26% of the environmental impacts in this lifecycle stage.  4636 

The analysis of the societal LCC showed that internal costs are 46-49% of the total societal costs generated 4637 
in the LCS1. This analysis could include only the final costs of the fibres used and the external costs due to 4638 
environmental impacts. The contribution of specific components, such as energy, water and chemicals used, 4639 
were not included due to lack of available data.  4640 

Table 58. Environmental impacts expressed as environmental points for the three product categories ¸ contributors in 4641 
LCS1 ¸ Raw materials 4642 

Contributor Knitted Denim Other woven 

Aggregated datasets 2.19E-04 1.45E-04 4.78E-04 
Energy 4.47E-04 1.37E-03 5.61E-04 
Water 8.79E-04 2.20E-03 6.94E-04 
Chemicals 4.30E-04 5.99E-04 5.39E-04 
Land 1.88E-05 2.58E-05 1.80E-05 
Transport 1.64E-04 2.15E-04 1.60E-04 
Emissions 3.12E-04 5.48E-04 2.85E-04 
Other 4.42E-05 3.95E-05 4.97E-05 
Total - Raw Materials 2.51E-03 5.14E-03 1.83E-03 

Knitted Denim Other woven

External costs 34,2 35,2 36,4

LCS5 - EoL 0,5 0,3 0,4

LCS4 - Use 10,5 21,2 6,4

LCS3 - Distribution 2,6 1,1 2,1

LCS2 - Manufacturing 34,9 28,7 36,8

LCS1 - Raw materials 17,3 13,6 17,9
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LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4643 
denim fabric. 4644 

Source: own elaboration 4645 

Figure 35. Share of environmental impacts generated by specific contributors in raw material production (LCS1) of the 4646 
three product categories 4647 

 4648 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4649 
denim fabric. 4650 

Source: Own production 4651 

10.1.2.4 Analysis of life cycle stage 2 - Manufacturing 4652 

When investigating the manufacturing stage, Table 59 and Figure 36 show that the fabric finishing processes 4653 

are the largest contributors of environmental impacts (41-63%) followed by yarn production (15-23%) and 4654 
fabric production (5-27%). From the economic perspective, Table 60 and Figure 37 report that the largest 4655 

societal costs are generated by internal costs due to fabric finishing processes (23-30%), externalities (23-4656 
29%), and internal costs due to confectioning (17-20%). The internal costs due to yarn production and transport 4657 
give a smaller contribution (12-14% and 9-11%, respectively). 4658 

Table 59. Environmental impacts expressed as environmental points for the three product categories ¸ contribution of 4659 
manufacturing processes in LCS2 4660 

Life Cycle process Knitted Denim Other woven 

Transport LCS 1 & LCS 2 2.43E-05 3.91E-05 2.55E-05 
LCS2a - Fibre pre-treatment 2.35E-06 3.53E-07 2.72E-06 
LCS2b - Yarn production 1.30E-04 2.52E-04 1.25E-04 
LCS2c - Fabric production 2.72E-05 2.97E-04 1.97E-04 
LCS2d - Fabric finishing processes 3.64E-04 4.45E-04 4.26E-04 
LCS2e - Confectioning 2.45E-05 3.83E-05 2.55E-05 
LCS2f - Waste management (post-industrial) 5.24E-06 1.01E-05 5.60E-06 
Total - Manufacturing 5.78E-04 1.08E-03 8.08E-04 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4661 
denim fabric. 4662 

Source: own elaboration 4663 
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Other 2 1 3

Emissions 12 11 16

Transport 7 4 9
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Chemicals 17 12 29
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Energy 18 27 31
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Figure 36. Share of environmental impacts generated in the manufacturing processes (LCS2) of the three product 4664 
categories 4665 

 4666 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4667 
denim fabric. 4668 

Since the contribution of LCS2a ¸ Fibre pre-treatment was less than 0.5%, it was rounded to 0%. 4669 

Source: Own production 4670 

Table 60. Societal costs expressed as EUR for the three product categories ¸ contribution of external costs due to the 4671 
manufacturing stage (LCS2) and internal costs due to all manufacturing processes 4672 

Life Cycle stage Knitted Denim Other woven 

Transport LCS 1 & LCS 2 0.56 0.90 0.59 
LCS2a - Fibre pre-treatment 0.03 0.00 0.03 
LCS2b - Yarn production 0.75 1.03 0.87 
LCS2c - Fabric production 0.05 0.66 0.43 
LCS2d - Fabric finishing processes 1.59 2.03 1.83 
LCS2e - Confectioning 1.07 1.68 1.12 
LCS2f - Waste management (post-industrial) 0.01 0.02 0.01 
Total internal costs 4.07 6.32 4.88 
External costs 1.25 2.55 1.80 
Total Societal LCC 5.32 8.87 6.68 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4673 
denim fabric. 4674 

Source: own elaboration 4675 

Knitted Denim Other woven

LCS2f - Waste management (post-
industrial)

1 1 1

LCS2e - Confectioning 4 4 3

LCS2d - Fabric finishing processes 63 41 53

LCS2c - Fabric production 5 27 24

LCS2b - Yarn production 22 23 15

LCS2a - Fibre pre-treatment 0 0 0

Transport LCS 1 & LCS 2 4 4 3
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Figure 37. Share of societal costs for the three product categories ¸ contribution of external costs due to the 4676 
manufacturing stage (LCS2) and internal costs due to all manufacturing processes 4677 

 4678 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4679 
denim fabric. 4680 

Values lower than 0.5% were rounded to 0%. 4681 

Source: Own production 4682 

Table 61 and Figure 38 show that the largest contributors in the manufacturing stage are the use of energy 4683 

(44-63%) and the use of chemicals (25-41%), which correspond to 10-15% and 5-11% respectively of the 4684 
environmental impacts of the entire life cycle. 4685 

The analysis of sub-stages showed that: 4686 

ð In LCS2b - Yarn production, 92-97% of the impacts are generated by the use of energy, 4687 

ð In LCS2c - Fabric production, 95-99% of the impacts are generated by the use of energy 4688 

ð In LCS2d - Fabric finishing processes: 4689 

¶ The use of chemicals contributed for 57-66%, and 4690 

¶ The use of energy contributed for 20-25%. 4691 

Table 61. Environmental impacts expressed as environmental points for the three product categories ¸ contributors in 4692 
LCS2 - Manufacturing 4693 

Contributor Knitted Denim Other woven 

Energy 2.52E-04 6.79E-04 4.13E-04 
Water 3.63E-05 4.52E-05 4.30E-05 
Chemicals 2.36E-04 2.70E-04 2.95E-04 
Land 0.00E+00 0.00E+00 0.00E+00 
Transport 2.50E-05 4.03E-05 2.62E-05 
Emission 2.20E-05 3.74E-05 2.39E-05 
Other 6.17E-06 1.01E-05 6.98E-06 
Total - Single Score 5.78E-04 1.08E-03 8.08E-04 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4694 
denim fabric. 4695 

Source: own elaboration 4696 

Knitted Denim Other woven

External costs 23 29 27

LCS2f - Waste management (post-
industrial)

0 0 0

LCS2e - Confectioning 20 19 17

LCS2d - Fabric finishing processes 30 23 27

LCS2c - Fabric production 1 7 7

LCS2b - Yarn production 14 12 13

LCS2a - Fibre pre-treatment 1 0 0

Transport LCS 1 & LCS 2 11 10 9
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Figure 38. Share of environmental impacts generated by specific contributors in the manufacturing life cycle stage 4697 
(LCS2) of the three product categories 4698 

 4699 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4700 
denim fabric. 4701 

Contribution of land is equal to 0% because no land is used in this LCS. 4702 

Source: Own production 4703 

From the economic perspective, Table 62 and Figure 39 show that about half of the internal costs during 4704 

manufacturing are due to human resources and capital expenditure (47-49%). The use of energy and chemicals 4705 
gives a lower contribution: 15-21% and 14-20%, respectively. 4706 

The analysis of sub-stages showed that: 4707 

ð In LCS2d - Fabric finishing processes: 4708 

¶ the use of chemicals contributed for 40-52%,  4709 

¶ human resources and capital expenditure contributed for 22-29%, and 4710 

¶ the use of energy contributed for 20-23% of the LCS2d. 4711 

ð In LCS2e ¸ Confectioning: 4712 

¶ human resources and capital expenditure contributed for 96%, and  4713 

¶ the use of energy contributed for 4%. 4714 

Table 62. Internal costs expressed as EUR for the three product categories ¸ contributors in LCS2 - Manufacturing 4715 

Contributor Knitted Denim Other woven 

Energy 0.63 1.29 0.86 
Water 0.11 0.15 0.12 
Chemicals 0.79 0.86 1.00 
Land 0.00 0.00 0.00 
Transport 0.56 0.90 0.59 
Emission 0.00 0.00 0.00 
Other (HR, Capex) 1.98 3.09 2.29 
Total internal costs 4.07 6.29 4.86 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4716 
denim fabric; HR: Human Resources; CAPEX: CAPital EXpenditure. 4717 

Source: own elaboration 4718 
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Figure 39. Share of internal costs for the three product categories ¸ contributors in LCS2 - Manufacturing 4719 

 4720 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4721 
denim fabric; HR: Human Resources; CAPEX: CAPital EXpenditure 4722 

Contribution of emissions and land is equal to 0% because no internal cost is paid due to emissions and land is not used in this 4723 
LCS. 4724 

Source: Own production 4725 

10.1.2.5 Analysis of the waste management 4726 

Figures reported in sections 10.1.2.1 and 10.1.2.3 account for the impacts of the waste treatment and disposal 4727 
in the stage where the waste is generated. This section focuses on the waste management of the three types 4728 
of textile waste, which corresponds to 0.6-0.8% of the environmental impacts generated in the whole life cycle, 4729 
so not only at the end of life. 4730 

Table 63 and Figure 40 show that post-consumer waste generates half of the environmental impacts in the 4731 

waste management, while post-industrial and pre-consumer waste generate 27-35% and 16-22%, 4732 
respectively. 4733 

From an economic perspective, Table 64 and Figure 41 show that about half of the societal costs are due to 4734 

externalities (45-53%), while the second largest contribution is given by internal costs of post-consumer waste. 4735 

Table 63. Environmental impacts expressed as environmental points for the three product categories ¸ contribution of 4736 
the waste management 4737 

Type of textile waste Knitted Denim Other woven 

Post-industrial 5.24E-06 1.01E-05 5.60E-06 
Pre-consumer 4.25E-06 4.47E-06 4.17E-06 
Post-consumer 1.00E-05 1.41E-05 1.01E-05 
All types of textile waste 1.95E-05 2.87E-05 1.98E-05 

Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without denim fabric. 4738 
The environmental impacts generated by waste management for the three product categories are equal to 0.6-0.7% of the environmental 4739 

impacts generated in the whole life cycle. 4740 

Source: own elaboration 4741 
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Other (HR, Capex) 49 49 47
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0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%



 

169 

Figure 40. Share of environmental impacts generated by the waste management 4742 

 4743 

Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without denim fabric. 4744 

Source: Own production 4745 

Table 64. Societal costs expressed as EUR for the three product categories ¸ contribution of the waste management 4746 

Waste management Knitted Denim Other woven 

Post-industrial internal costs 0.01 0.02 0.01 
Post-industrial external costs 0.02 0.04 0.02 
Pre-consumer internal costs 0.02 0.02 0.02 
Pre-consumer external costs 0.01 0.01 0.01 
Post-consumer internal costs 0.05 0.06 0.05 
Post-consumer external costs 0.04 0.06 0.04 
Internal costs 0.09 0.10 0.08 
External costs 0.07 0.11 0.07 
Societal costs 0.16 0.21 0.16 

Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without denim fabric. 4747 

Source: own elaboration 4748 

Figure 41. Share of societal costs for the three product categories ¸ contribution of the waste management 4749 

 4750 

Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without denim fabric.  4751 

Source: Own production 4752 

Knitted Denim Other woven
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Pre-consumer 22 16 21
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10.1.2.6 Costs borne by the producer and the consumer 4753 

Table 65 and Figure 42 show that 71-72% of the costs addressed by the producer are due to the 4754 

manufacturing process, while Table 66 and Figure 43 report that the largest part of the costs addressed by 4755 

the consumer is due to the purchase including the first three lifecycles of product.  4756 

Section 5.6 reported that the supply chain of an economic operator placing a product on the EU market can be 4757 
composed by many actors. Due to lack of information, the costs reported in this section include only margins 4758 
of the economic operator placing the product on the EU market. 4759 

Table 65. Producer costs expressed as EUR for the three product categories 4760 

Life Cycle stage Knitted Denim Other woven 

LCS1 Raw materials 2.02 2.97 2.36 
LCS2 Manufacturing 5.14 7.75 6.10 
LCS3 Distribution 0.09 0.07 0.10 
Producer costs 7.25 10.80 8.56 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4761 
denim fabric. 4762 

Source: own elaboration 4763 

Figure 42. Share of costs addressed by the producer 4764 

 4765 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4766 
denim fabric.  4767 

Source: Own production 4768 

Table 66. Consumer costs expressed as EUR for the three product categories 4769 

Life Cycle stage Knitted Denim Other woven 

LCS1+LCS2+LCS3 = Purchase 10.80 15.94 12.69 
LCS4 Use 1.22 4.65 0.85 
LCS5 EoL 0.06 0.06 0.05 
Producer costs 12.09 20.65 13.59 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4770 
denim fabric. 4771 

Source: own elaboration 4772 
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Figure 43. Share of costs addressed by the consumer 4773 

 4774 

LCS: Life Cycle Stage; Knitted: knitted products; Denim: products made with denim fabric; Other woven: woven products made without 4775 
denim fabric.  4776 

Since costs related to LCS5 End of life were lower than 0.5%, they were rounded to 0%. 4777 

Source: Own production 4778 

10.1.3 Perturbation analysis 4779 

For each product category, sensitivity ratios (SRs) were calculated for 98 parameters (see section 13.11.11.2) 4780 
by considering a parameter increment of 10%. SR was defined as follows: 4781 

Equation 2. Sensitivity Ratio 4782 

ὛὙ  ὺὥὶὭὥὸὭέὲ έὪ ὸὬὩ ὶὩίόὰὸίȾὴὥὶὥάὩὸὩὶ ὺὥὶὭὥὸὭέὲ ᶻ ὭὲὭὸὭὥὰ ὴὥὶὥάὩὸὩὶȾὭὲὭὸὭὥὰ ὶὩίόὰὸ  4783 

The higher the SR is, the more sensitive is the model to a change of the specific parameter considered. This 4784 
means that if SR is high, a 10% change in the parameter results in a large change in the carbon footprint. For 4785 
example, if a parameter has an SR of 3, an increase of 10% of its value results in a result that is 30% higher.  4786 

The perturbation analysis was tested for all environmental and economic indicators, and it showed that the 4787 
model includes parameters whose sensitivity does not largely affect the final results. 4788 

Table 220 reports the detailed results. 4789 

10.1.4 Scenario analysis 4790 

10.1.4.1 Influence of the choice made by the consumer 4791 

Worsening and improving scenarios were run to test the influence of the consumer choice when disposing a 4792 
product regardless its physical performances. This investigation was driven by the results of the user behaviour 4793 
(section 6.4) reporting that users dispose their textile apparel even if they are still fit for use. Additionally, the 4794 
analysis of textile waste reported that about 62% of textile waste are still fit to be used and therefore enter 4795 
the reuse market (Bakowska et al., 2025). 4796 

The worsening scenarios included: 4797 

ð ºRjmno #, pn`$» ndhpg\o`n \ _dnkjn\]g` kmj_p^o, i.e. a product that is used only once and is 4798 
subsequently disposed of. 4799 

ð ºBC weighted MIN uses» ndhpg\o`n a representative product influenced by the minimum values of 4800 
"number of uses" reported in the literature. 4801 

ð º1 year» simulates that the consumer changes their textile apparel every year. 4802 

The improving scenarios included: 4803 

ð º=> kgpn ,+г pn`n» ndhpg\o`n \i di^m`\n` ja iph]`m ja pn`n ]`ajm` _dnkjn\g equal to 10%. 4804 

ð ºBC plus 30% uses» ndhpg\o`n \i di^m`\n` ja iph]`m ja pn`n ]`ajm` _dnkjn\g `lp\g oj .+г) 4805 

Knitted Denim Other woven

LCS5 End of life 0 0 0

LCS4 Use 10 23 6

LCS1+LCS2+LCS3 = Purchase 89 77 93
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ð ºBC plus 50% uses» ndhpg\o`n \i di^m`\n` ja iph]`m ja pn`n ]`ajm` _dnkjn\g `lp\g oj 0+г) 4806 

ð ºBC weighted MAX uses» ndhpg\o`n \ m`km`n`io\odq` kmj_p^o diagp`i^ed by the maximum values 4807 
of "number of uses" reported in the literature. 4808 

Table 67 and Table 68 show the large effect that the choice of the users has on the environmental and 4809 

economic impacts. For example, if the user decides to change their textile apparel every year, the environmental 4810 
impacts and the societal costs increase about four times compared to the base case. In contrast, if the user 4811 
decides to use the products more, the environmental impacts (and similarly the societal costs) decrease by 4812 
28% for knitted, 16% for other woven and 11% for denim products, when choosing the maximum number of 4813 
uses reported by the literature.  4814 

Table 67. Number of times that the worsening scenario produces higher environmental impacts and societal costs 4815 
compared to the base case 4816 

Analysis Worsening scenario Knitted Other woven High denim 

Environmental 
impacts 

Worst (1 use) 66.3 74.6 200.6 
BC weighted MIN uses 1.4 1.2 1.3 
1 year 3.6 4.2 4.4 

Societal costs 
Worst (1 use) 62.4 72.1 172.9 
BC weighted MIN uses 1.4 1.1 1.2 
1 year 3.4 4.1 4.0 

LCS: Life Cycle Stage; Knitted: knitted products; High denim: products with high-grammage denim fabric; Other woven: woven products 4817 
without high-grammage denim fabric. 4818 

Source: own elaboration 4819 

Table 68. Decrease of environmental impacts and societal costs of the improving scenario compared to the base case 4820 
expressed as percentage (%) 4821 

Analysis Improving scenario Knitted Other woven High denim 

Environmental impacts 

BC plus 10% uses 8 9 8 
BC plus 30% uses 21 22 20 
BC plus 50% uses 31 32 28 
BC weighted MAX uses 28 16 11 

Societal costs 

BC plus 10% uses 8 8 7 
BC plus 30% uses 20 21 17 
BC plus 50% uses 29 31 25 
BC weighted MAX uses 27 15 10 

LCS: Life Cycle Stage; Knitted: knitted products; High denim: products with high-grammage denim fabric; Other woven: woven products 4822 
without high-grammage denim fabric. 4823 

The decrease is calculated as follows: ὨὩὧὶὩὥίὩ
    

 
ᶻ ρππ Ϸ  4824 

Source: own elaboration 4825 

More details about this scenario are reported in section 13.11.10.4.1.  4826 

This analysis shows that the choice of the user on when disposing the textile product largely affects the 4827 
environmental impacts and the societal costs.  4828 

10.1.4.2 Location of raw material production and manufacturing processes 4829 

This analysis investigates the influence of the location of the raw material production and manufacturing 4830 
processes occurring in EU or in third countries. Since the analysis for the three product categories shows the 4831 
same insights, this section reports only the results related to knitted products. More details are reported in 4832 
section 13.11.10.4.2. 4833 

Figure 44 shows that the production in third countries generates environmental impacts 75% higher than 4834 

those generated when production occurs in EU. This difference is driven by the use of water in fibre production 4835 
(LCS1) and the use of energy in LCS2 (Figure 45). The use of water in third countries generates more 4836 

environmental impacts because it is withdrawn from ecosystems that are under more water stress compared 4837 
those in EU (Chapagain et al., 2006; Boulay and Lenoir, 2020). The life cycle impact assessment method for 4838 
the use of water based on the PEF uses the characterisation model ja ¼<q\dg\]g` R\o`m M`h\didib½ #<R<M@$ 4839 
(Boulay et al., 2018). Additionally, the energy mix in third countries is more impacting than the one in EU (section 4840 
5.4.3).  4841 
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Figure 46 shows that the production in third countries generates societal costs 35% lower than those 4842 

generated when production occurs in EU. Figure 47 shows that this difference is mainly driven by the higher 4843 

costs in EU related to HR and CAPEX. Due to dataset limitations, the externalities are underestimated. In fact, 4844 
many of the datasets used to conduct the LCA analysis, the results of which form the basis for quantifying 4845 
externalities, are not specific to the countries where textile production processes take place. To model chemical 4846 
inputs (the second leading cause of environmental impact after energy, Figure 45), datasets based on global 4847 

averages were used; therefore, this approach does not allow for an exhaustive representation of the production 4848 
reality in the countries considered in the model (e.g., India, China, etc.). 4849 

Figure 44. Environmental impacts expressed as environmental points for knitted products in scenarios investigating the 4850 
influence of the location of the raw material production and manufacturing processes ¸ all life cycle stages 4851 

 4852 

BC: Base Case; LCS: Life Cycle Stage 4853 

Source: Own production 4854 

BC EU Non-EU

LCS5 End of life 1,00E-05 1,00E-05 1,00E-05

LCS4 Use 2,02E-04 2,02E-04 2,02E-04

LCS3 Distribution 1,45E-04 6,78E-05 1,45E-04

LCS2 Manufacturing 5,78E-04 4,64E-04 5,77E-04

LCS1 Raw Materials 1,58E-03 6,94E-04 1,58E-03

0,00E+00

5,00E-04

1,00E-03

1,50E-03

2,00E-03

2,50E-03

3,00E-03
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Figure 45. Environmental impacts expressed as environmental points for knitted products in scenarios investigating the 4855 
influence of the location of the raw material production and manufacturing processes ¸ contributors of the first two life 4856 

cycles 4857 

 4858 

LCS: Life Cycle Stage 4859 

Source: Own production 4860 

Figure 46. Societal costs expressed as EUR for knitted products in scenarios investigating the influence of location of raw 4861 
material production and manufacturing processes ¸ all life cycle stages 4862 

 4863 

BC: Base Case; LCS: Life Cycle Stage 4864 

Source: Own production 4865 

EU - LCS1 Raw
Materials

Non-EU - LCS1 Raw
Materials

EU - LCS2
Manufacturing

Non-EU - LCS2
Manufacturing

Other 3,14E-05 3,09E-05 4,08E-06 6,29E-06

Emission 2,08E-04 2,90E-04 2,94E-05 1,86E-05

Transport 0,00E+00 7,14E-07 1,84E-05 2,50E-05

Land 1,53E-05 1,88E-05 0,00E+00 0,00E+00

Chemicals 1,42E-04 1,64E-04 2,30E-04 2,34E-04

Water 7,68E-05 8,34E-04 2,74E-05 3,84E-05

Energy 1,49E-05 2,14E-05 1,55E-04 2,55E-04

Aggregated datasets 2,07E-04 2,19E-04
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4,00E-04

6,00E-04

8,00E-04

1,00E-03
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BC EU Non-EU

External cost 3,99 2,56 4,00

LCS5 End of life 0,05 0,05 0,05

LCS4 Use 1,22 1,22 1,22

LCS3 Distribution 0,30 0,30 0,30

LCS2 Manufacturing 4,07 10,95 3,54

LCS1 Raw Materials 2,02 2,16 2,02
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Figure 47. Societal costs expressed as EUR for knitted products in scenarios investigating the influence of location of raw 4866 
material production and manufacturing processes ¸ contributors of the first two life cycles 4867 

 4868 

LCS: Life Cycle Stage; HR: Human Resources; CAPEX: CAPital EXpenditure 4869 

Source: Own production 4870 

10.1.5 Propagation of uncertainties 4871 

The model developed was based on input values with some intrinsic uncertainty, whose propagation was 4872 
accounted for in the results via a Monte Carlo analysis based on 500 random iterations as detailed in section 4873 
13.11.11, and in particular in section 13.11.11.3.  4874 

Table 69 reports the results of the environmental and economic assessment reported as central value and 4875 

corresponding uncertainty expressed as 95% confidence interval. Compared to the central value, the 4876 
uncertainty is equal to: 4877 

ð 0.4-0.8% for the environmental impacts, 4878 

ð 0.5-0.6% for the costs borne by the producer, 4879 

ð 0.4-0.6% for the costs borne by the consumer, 4880 

ð 0.5-0.7% for the costs borne by the society (societal cost). 4881 

Table 69. Results of the environmental and economic assessment reported as central value and corresponding 4882 
uncertainty expressed as 95% confidence interval 4883 

Product 

category 

Environmental 

impacts  

(environmental 

points) 

Cost borne by the 

producer  

(EUR) 

Cost borne by the 

consumer 

 (EUR)  

Societal 

cost  

(EUR) 

Knitted 0.00251±0.00002 7.25±0.04 12.09±0.06 11.66±0.06 

Denim 0.00279±0.00002 8.56±0.04 13.59±0.06 13.20±0.06 

Other woven 0.00514±0.00003 10.80±0.06 20.65±0.13 21.90±0.15 

Source: own production 4884 

EU - LCS1 Raw
Materials

Non-EU - LCS1 Raw
Materials

EU - LCS2
Manufacturing

Non-EU - LCS2
Manufacturing

External costs 1,18 2,09 0,86 1,25

HR and Capex 7,90 1,55

Emission 0,00 0,00

Transport 0,29 0,56

Land 0,00 0,00

Chemicals 1,25 0,73

Water 0,50 0,08

Energy 1,00 0,62

Fibre 2,16 2,02

0,00

2,00

4,00

6,00

8,00

10,00

12,00

14,00
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10.2 Fragmented fibre release into the environment 4885 

The analysis reported in this section is based on an ongoing JRC study reporting more details on the topics 4886 
investigated. The study will be available to the public in the following months. The study will be referenced in 4887 
the preparatory study as JRC (in prep.). 4888 

10.2.1 The products of textile apparel fragmentation 4889 

The fragmentation of textile apparel generates particulate matter as described in Figure 48. The definitions 4890 

reported in this section, while in line with REACH (210) and a previous JRC study (DG JRC, 2024a), are proposed 4891 
for the first time to the technical community, because this is the first time that the fragmentation of the textile 4892 
apparel is addressed from the perspective of the ecodesign and the lifecycle of the product. This novelty is 4893 
driven by the lack of consensus of terminology among studies addressing the same topic. This difference is 4894 
most probably caused by the diverse aim and scope of the over 200 literature studies consulted (JRC (in prep.)). 4895 

Figure 48. Description of type of particulate matter generated from the fragmentation of textile products 4896 

 4897 

Source: own production 4898 

The particulate matter is described based on its shape, size and composition. Two types of particulate matter 4899 
can be distinguished when shape and size are considered: particles and microfibres. 4900 

A particle is a particulate matter whose shape might resemble spheres or any irregular form, such as 4901 

fragments or flakes. The maximum length-to-width ratio of a particle is less than or equal to 3, and all 4902 
dimensions measure less than 5 mm. 4903 

A microfibre is an elongated particulate matter whose length-to-diameter ratio is greater than 3, and the 4904 

length is less than 15 mm. 4905 

Based on its composition, regardless its shape and size, the particulate matter can be:  4906 

ð Biodegradable, when it is broken down by living organisms (e.g. bacteria, fungi, and moulds) into 4907 
harmless substances under specific environmental conditions within a defined timeframe. 4908 

ð Non-biodegradable, when it does not meet the biodegradability requirements, and therefore it 4909 
persists into the environment. 4910 

Based on this description, further classification is adopted in this report: 4911 

ð Biodegradable particulate matter is a particulate matter that is biodegradable. 4912 

 

 

210  Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 18 December 2006 concerning the Registration, 
Evaluation, Authorisation and Restriction of Chemicals (REACH), establishing a European Chemicals Agency. Available at this link. 
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