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Abstract 

The Textiles and Clothing sector is increasingly focused on transitioning towards circular production, 
with industrial companies striving to integrate sustainable practices. Achieving this goal can involve 
rapidly adopting innovative materials, meaning using innovative raw ones and maximising the use 
of recycled and recyclable fibres. This implicitly means acting on the total transparency of 
information along the entangled supply chains in this sector. It is precisely this complexity that 
hampers efforts to track and disclose material usage accurately. To address this issue, this paper 
presents a systematic literature review to explore the main challenges in adopting technologies like 
digital product passports, which can help track materials information along supply chains to support 
sustainable transitions. The review's findings are discussed, focusing on identifying key material-
related data that should be monitored to ensure responsible material use and strengthen sustainable 
production practices in the textiles and clothing sector to guarantee control over the use of materials 
and prevent their early dismissal. 

Keywords: textile materials; digital product passport; raw fibres circularity; literature review 
 

1. Introduction 

The Textiles and Clothing (T&C) ecosystem is in the spotlight for the transitional transformation 
of industrial companies towards circular production, and this is a consolidated reality. The T&C 
ecosystem, by definition, "encompass[es] all activities that help transform natural and manmade fibres into 
yarns and fabrics and use these to produce a range of final products – from clothes, carpets, home textiles to 
industrial filters and medical textiles" [1].  

This production-oriented configuration makes the consequences of producing goods in this 
sector [2]: the fashion industry is estimated to be responsible for 10% of global carbon emissions [3,4]; 
80% of all clothing is landfilled or incinerate [5]- 87% in EU [4]- and only 1% of used clothes are 
recycled into new clothes -since technologies that would enable clothes to be recycled into virgin 
fibres are only now starting to emerge [4]-; 35 % of microplastic pollution in the oceans comes from 
microfibres shed by synthetic fibres [6] -the majority of which are released during the first few washes 
[4]- while textile production is estimated to be responsible for about 20% of global clean water 
pollution from dyeing and finishing products [4]. 

At the social level, studies and news events underlined the industry's negative impacts (i.e. poor 
working conditions, health and safety issues, and human rights abuses)[7], and it has been estimated 
that 20- 50% of living wage are legal minimum wages [8].  
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At the economic level, the rapid rise in recent years of “fast fashion” businesses and their 
uncontrolled production methods increased both the negative environmental and social 
sustainability measures [9]. 

This profile made the fashion industry one of the most polluting [10] and problematic; therefore, 
solid governmental intervention has been planned. Regulations and directives in the EU (Table 1) 
are intended to cover macro themes such as Respectful and Secure Work Environments, Better Wage 
Systems, Resource Stewardship, Smart Material Choices and Circular Systems. 

Table 1. Sustainability regulations impacting fashion and textiles are on the horizon from [8,11]. 

 

In European jurisdiction, different actions have been promoted over the years and are constantly 
being updated.  

Starting from ratifying the Paris Agreement and subsequent Fashion Industry Charter for 
Climate Action [12], the European Union converged its efforts in defining a set of sustainability 
strategies, policies and action plans [13]. In 2015, the European Commission adopted the first circular 
economy action plan [14]. Still, in 2020, with the New Circular Economy Action Plan (CEAP) [15], a 
more operative version of the first document, the T&C sector started to gain particular attention. With 
the premise that textiles are one of the most polluting production categories, in this document, the 
European Union starts highlighting actions that need to be taken to change assets in T&C production 
modes. The proposed strategy focused on the sustainability and circularity of textiles, centring this 
topic from the industrial competitiveness and innovation perspective. In particular, actions to boost 
the adoption of textile reuse and recycling practices, suggesting four precise actions: 
1. New textile products must be conceived according to eco-design measures (i.e. fit for circularity, 

ensuring the uptake of secondary raw materials, boosting the market for sustainable and circular 
textiles, tackling the use of hazardous chemicals and materials, facilitating access to reuse and 
repair by users); 

2. Provide incentives and support product-as-service models, circular materials and production 
processes and increase transparency through international cooperation; 

3. Achieve high levels of separate collection of textile waste; 
4. Increasing the sorting, reuse and recycling of textiles through innovation, encouraging 

industrial applications and regulatory measures (e.g. extended producer responsibility). 
To get even narrower, in 2022, the European Commission adopted a sector-oriented package of 

measures (proposed in the CEAP), named the "EU Strategy for Sustainable and Circular Textiles" 
[16]: a document that underlines the significant impact of the production and consumption of textile 
products on the environment and precisely addresses sectorial production and consumption, due to 
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the considerable footprints of the T&C ecosystem in the environmental, social and economic 
perspective. Stressing the accent on durability, repairability, recyclability and recycling of fibres, the 
strategy also claims the urgency for avoiding the use of hazardous materials, minimising incineration 
and landfilling, as well as increasing the respect for the environment and social rights in the 
productive chain. In fact, in this document, a consistent space is dedicated to producers' responsibility 
for their activity and products throughout the value chain, underlining the necessity of significant 
control in the journey from fibre-making to the final product's end-of-life management. This 
document also declares specific actions, and the Digital Product Passport (DPP) as a tool first appears 
in T&C sector-oriented actions (Table 2). 

Table 2. Actions of the EU strategy for sustainable and circular textiles according to 
https://environment.ec.europa.eu/. 

 

Lastly, in 2023, the European Commission published the "Transition Pathway for the Textiles 
Ecosystem", co-created by the Commission and relevant actors in the sector [17] and adopted a 
proposal for a targeted revision of the Waste Framework Directive [18], introduced mandatory and 
harmonised Extended Producer Responsibility (EPR) schemes for textiles in all EU Member States. 
In these two documents, the Commission sets a roadmap to support the transformation of the T&C 
sector, considering stakeholders, economic resilience and sustainable requirements in its plan. The 
Transition Pathway, in particular, defines a framework to facilitate the transition of the textile 
ecosystem towards greater circularity and sustainability by 2030 and, to this end, announces actions 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 July 2025 doi:10.20944/preprints202507.1385.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202507.1385.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 17 

 

along the textile value chain, including fifty actions divided into eight building blocks. In the 
document, competitive strengths and challenges are declared, and a focus on different topics is 
provided.  

Among others, guaranteeing a high quality and valuable production is the starting requirement. 
Companies can reach this performative objective, is said, e.g., through the rapid integration of 
innovative materials (also meaning to not rely only on innovative raw ones, but trying to integrate at 
best recyclable and recycled fibres), increasing experiences of businesses based on reuse, repair, 
recycling and circularity (e.g. maintaining strong leadership in segments of the value chain, tackling 
overproduction or premature dismiss of the final product, experiencing product-as-service practices) 
and rely on design and creativity to synthesise these objectives in economic resilience.  

The plan is ambitious but efficient; the only concern still uncovered relies on the difficulty in 
mapping all the information on the material origin and end of life because of the T&C supply chains: 
the high level of complexity and entanglement in supply chains affects the control and the 
information disclosure concerning materials usage in the T&C. Therefore, a systematic literature 
review is here proposed to understand and define which are the main difficulties in the adoption of 
the digital product passport as a tool for the T&C ecosystem and, specifically, how the materials must 
be supervised all along the T&C supply chain to guarantee sustainable transition objectives. This 
analysis can provide an essential baseline for homogenising information already adopted in T&C 
DPP research activities and case studies, focusing on material-related information for transforming 
T&C production.  

2. Methodology  

A systematic procedure for the literature review [19] has been adopted to guarantee rigour and 
repeatable procedures for analysing the literature, offering a critical assessment of extant 
literature[20].  

Systematic reviews aim to collect and analyse all research addressing a specific topic. Therefore, 
a variation of the PRISMA statement [21] has been adopted (Figure 1).  

 
Figure 1. Methodology adopted for the literature review. Queries latest update 24.09.2024. 
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Two different queries have been explored in principal literature databases (i.e. Scopus, Google 
Scholar, Web of Knowledge) maintaining the same nomenclature (i.e. "Digital Product Passport" 
AND "textiles"; "Digital Product Passport" AND "fashion"). The emerging results have been filtered, 
excluding irrelevant records (i.e., in Google Scholar, just scientific articles in English have been 
filtered to be displayed). 

At this point, results have been compared to remove duplicates from the counting. 
Subsequently, eligibility criteria have been defined and applied to the selection to limit the selection 
to relevant literature. Respectively, the selection has been refined by the following a priori criteria: 
1. Exclusion of student thesis works;  
2. Exclusion of non-retrievable articles;  
3. Exclusion of papers describing case studies that are too narrow or have a different focus from 

the T&C ecosystem. 
From the reading of the literature review obtained, some lacks emerged. Relevant articles have 

been cited in the works but have not been retrieved through the queries. Therefore, it has been felt 
necessary to introduce some additional literature to complete the analysis through a snowballing 
activity [22]. The resulting amount of studies has been then analysed according to thematic analysis 
[23] to understand and deep dive into three main topics: 
1. Supply chain transparency and product traceability in the T&C; 
2. Limitations to the implementation of the DPP as a tool in the T&C; 
3. Materials role in the T&C ecosystem and the DPP implementation.  

A total of 53 articles and reports have been analysed, and the complete list is available in 
Appendix A. The amount of contributions collected is composed of 31 journal articles, nine 
proceeding papers, three books or book chapters and 10 reports, mainly retrieved by the snowballing 
activity.  

The bibliography reflects an interdisciplinary approach, drawing insights from environmental 
science, business management, technology, and policy studies. This broad perspective allows for a 
comprehensive understanding of the implementation of DPPs in the T&Cs at hand and encourages 
collaborative solutions. 

After the first lecture, an in-depth focus on the role of material-related information in the 
literature analysed has been extrapolated to narrow the spotlight on prime matter's role in the DPP. 
Therefore, case studies have been retrieved to highlight the state of the art. 

3. Results 

From the analysis, three main themes are recurring:  
1. It is necessary to increase transparency in information disclosure to implement technologies 

such as the DPP and share information along textile supply chains.  
2. The limitations of the introduction of DP technologies have been analysed according to the 

provided literature.  
3. The role of materials in the T&C ecosystems and DPP implementation is crucial from the 

perspective of a sustainable transition; therefore, it has been analysed as a topic to highlight 
minimum material-related information that should be considered in design and production.  

3.1. Supply Chain Transparency and Materials Traceability: The Challenge 

The T&C transition presents specific problems linked to the "shape" and the “nature” of the 
ecosystems themselves. First, one of the critical discussions in this transition concerns the long and 
globalised supply chains characterising the fashion sector, which usually involve relationships 
between companies at the opposite edges of the planet, with a high level of intercrossing [24]. Due to 
the wideness and capillarity of the T&C ecosystem worldwide, coping with the T&C's current 
activities with Circular Economy and Sustainable Development strategies opens an intricate 
environment of work [25]. According to Stridsland et characterized&C "is characterised by low supply 
uncertainty and high demand uncertainty, short product life cycles (especially in fast fashion segment), 
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tremendous product variety and complex as well as fragmented supply chains." T&C supply chains are 
usually defined as "a complex multi-actors buyer-driven production chain.” Where, e.g., retailers sell 
apparel but rarely produce goods, manufacturers have different functional capabilities, but every 
company adopts methods and tools that are not standardised, hence difficult to track [26]. Since 
traceability is crucial for sustainability and material use monitoring, allowing companies to assess 
their products' environmental and social impact is essential for aligning with circular economy 
principles, emphasising the lifecycle of products and the importance of reclaiming and recycling 
materials [27]. Objectives, scopes, and actions to implement traceability in T&C supply chains have 
been recently explored and systematised [28]. However, the disclosure of information in this 
production ecosystem is still very low. 

Supply chain transparency is crucial since every previously mentioned action by the European 
Union and the implementation of technologies (such as the DPP) is based on the assumption that 
data availability is easy and accessible. Traceability practices allow companies to "follow" products 
from their origin to the end consumer, which can help in verifying sustainability claims and reducing 
fraud [29–31]. Increased transparency can lead to improved sustainability practices because when 
companies disclose their supply chain processes, they are more likely to adopt innovative materials 
and practices that are sustainability-oriented, as they are held accountable by consumers and 
regulators [13,32]. Companies that adopt transparency measures, such as traceability, can leverage 
these initiatives as a competitive advantage, e.g. enhancing brand reputation and consumer trust, 
reducing the risk of greenwashing -mainly unintended[7] - especially as sustainability and 
transparency are becoming increasingly important to consumers [27,33–35]. 

In real life, data sharing is not yet a common practice for several profit-related reasons, and the 
implementation of the DPP in general is somehow threatened. Despite the benefits, several challenges 
hinder the implementation of transparency initiatives, including data fragmentation (even more 
underlined due to the lack of transparency throughout the supply chain), lack of standardisation, and 
high costs associated with tracking and reporting [24]. This is true at all levels, including material-
related information. While technology can facilitate and support transparency, there are challenges 
related to cultural aspects of data sharing among different stakeholders in the supply chain. 
Companies may be reluctant to share sensitive information due to competitive concerns or fear of 
liability [36,37]. Moreover, ensuring data quality and accuracy remains a critical challenge [38,39]. 
Joint initiatives can help to standardise practices and enhance the overall transparency of the supply 
chain [40,41]. Diverse attempts from non-governmental organisations emerged over the last few 
years, engaging a considerable number of enterprises in the T&C sector and demonstrating the 
importance of monitoring and traceability in the transition of T&Cs [42].  

In the last version of the Fashion4Good report (2023) [42], the authors declare that from the 
beginning of their monitoring activity, there is still a need to be more performing for what concerns 
transparency in T&C, and this indirectly means that information disclosure is the first mandatory 
step also to guarantee material recirculation.  

Even though the transparency level of principal fashion brands worldwide could perform better, 
as the report says, the reason is not due to the lack of tools for monitoring and tracing supply chains 
in the sector[43]. Physical tracer technologies relevant to the textile industry to create an open-source 
guide are already available in the market, and all interested parties can identify which tracer 
technologies are best suited for their traceability motivations, use cases, and scope (Figure 2). 
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Figure 2. According to [34,44], traceability technologies for the fashion sector. 

The use of physical tracers, which are in conjunction with digital technologies such as blockchain 
and the DPP, can significantly enhance transparency by providing reliable records of transactions 
and product histories [31], being collectors of reliable and verifiable information, including those on 
materials and their origin. Theoretically, DPP technology enables all stakeholders to access reliable 
information about the supply chain [45,46], and advances in digital technologies allow real-time 
tracking of products throughout the supply chain, enhancing traceability: this ability could provide 
advantages for companies in terms of monitoring and tracking [45]: using technologies such as 
blockchain’s system could help in accurately track waste from its source through recycling, ensuring 
accountability and reducing contamination. 

In summary, achieving transparency for the T&C supply chain is a significant challenge: cultural 
changes within organisations are mandatory and required, as well as economic investments.  

Companies must foster a culture of openness and accountability, which may require training 
and changes in internal processes [47]. Supply chain transparency requires collaboration among 
stakeholders, including suppliers, manufacturers, and retailers. Building a transparent T&C 
ecosystem must be seen as a collective effort demanding engagement across the supply chain [48,49]. 
Addressing these challenges through collaboration, regulatory frameworks, and cultural shifts is 
essential for creating more transparent and sustainable information management (including 
materials) with companies in the first line encompassing tangible actions.    

3.2. Limitations to the Implementation of a DPP in the T&C 

According to the thematic analysis of the literature, implementing DPP in the T&C ecosystem is 
a topic of growing interest [29] that faces several similar limitations. The DPP is a core component of 
the European Union’s Eco-design for Sustainable Products Regulation (ESPR) since the vision is to 
make it easier for consumers, businesses, and regulators “to access product-specific information related 
to sustainability, circularity, and legal compliance” [29].  

Integrating the DPP into existing company systems is complex since many manufacturers and 
retailers need to update or replace their IT infrastructures to support the new system, which can incur 
into significant costs and resistance to change [50], and staff need to be trained on the new practices 
associated with the DPP. The need for specific skills in digital and sustainable practices can hinder 
the adoption and effectiveness of the system [47]. Moreover, changing established habits in the 
fashion sector takes much work. There is a specific cultural resistance to adopting new practices, 
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especially in an industry known for its traditional and often fast-paced approach [37]. Finally, 
managing and protecting data associated with the DPP are significant concerns. Companies must 
ensure that sensitive information is protected, further increasing the system's complexity [49], even 
though the disclosure of production data may enhance sustainability and generate a significant 
reduction in environmental impacts [51]. This uncertain panorama can be summarised into three 
main concerns regarding adopting DPP in the T&C ecosystem. 

3.2.1. Lack of Standardization 

More standardisation is needed for data formats and information sharing, especially in material-
related data, an issue that can hinder interoperability among different stakeholders. Not having 
industry-wide standards for the data formats and types to be included in DPPs drives different 
companies using different formats and criteria, making it challenging to create a unified system that 
works for all [46,52]. This inconsistency can lead to confusion and inefficiencies, hindering the 
adoption of DPPs across different companies and regions [49]. Different areas and countries may 
have varying regulations regarding sustainability reporting and product transparency. This 
regulatory variability can affect how data is collected and shared across the supply chain. If 
companies are required to comply with different standards in different jurisdictions, they may need 
help creating a cohesive DPP that meets all regulatory requirements. Currently, there is yet to be a 
universally accepted framework for what should be included in a DPP, leading to significant 
discrepancies in what different companies report. Some companies prioritize environmental impact 
data, while others focus more on social responsibility metrics. A unified approach must be revised 
and shared to maintain the credibility of DPPs [32,41].  

3.2.2. Data Fragmentation and Privacy 

The T&C supply chain is often fragmented, stratified and globalised, making it challenging to 
gather and maintain accurate data across all levels. It follows a tangible difficulty in consolidating 
and standardising data necessary for effective DPP implementation [53]. This blurry environment 
immediately raised concerns over data privacy and security and can deter companies from fully 
participating or sharing sensitive information, as mentioned in 3.1.  

Implementing DPPs necessitates collecting and storing a wide range of data, including product 
specifications, supply chain logistics, sourcing information, and potentially sensitive business 
information. This raises concerns about the types of data being collected, who has access to this data, 
and how it can be used. Companies may hesitate to share detailed information about their supply 
chains, production processes, or proprietary technologies for fear of exposing themselves to 
competitive disadvantages or intellectual property theft [46]. Again, even if some tools already exist 
and are on the market (previous Figure 2), a consolidated material-information structure is still 
unavailable nowadays. 

3.2.3. Investments in Technology and Employees’ Education 

The implementation of DPP in T&C ecosystems necessitates significant investments in 
technological infrastructure. This includes acquiring advanced tracking and tracing technologies, 
data management systems, and communication networks to facilitate real-time data sharing across 
the supply chain. Investments in Internet of Things (IoT) devices, blockchain technology, and cloud-
based platforms are critical for ensuring that DPPs can function effectively and provide accurate and 
up-to-date information [49,54]. Artificial intelligence (AI), machine learning, and big data analytics 
offer great potential. These technologies can enhance the functionality of DPPs by enabling predictive 
analytics, improving supply chain visibility, and facilitating data-driven decision-making. However, 
integrating them requires substantial financial resources and expertise, making it essential for 
companies to invest in both technology and skilled personnel to manage these systems effectively 
[37,55], creating an urgent need for workforce training and development. 
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Employees at all levels must understand how to use DPPs, interpret data, and respond to the 
evolving technological landscape. Companies should invest in training programs focusing on digital 
literacy, data management, and sustainability practices [56]. By equipping the workforce with the 
necessary skills, organisations can ensure a smooth transition to a more technology-driven and 
sustainable operating model [13,41]. 

Beyond internal workforce training, there is also a need for consumer education regarding the 
benefits and functionalities of DPPs. Educating consumers about accessing and interpreting DPP 
information can drive greater engagement and trust in the products they purchase. This can involve 
marketing campaigns, workshops, or community outreach initiatives aimed at raising awareness 
about sustainability, transparency, and the importance of informed purchasing decisions [57,58]. 

However, in the European environment, T&C ecosystems are mainly composed of small and 
medium-sized enterprises (SMEs) [59] that may struggle to secure the necessary resources to adapt, 
making the system more accessible to larger companies [32]. However, while the upfront costs of 
investing in technology and education can be substantial, companies must conduct thorough cost-
benefit analyses to understand the long-term advantages of these investments. DPPs can lead to 
improved operational efficiency, reduced waste, enhanced brand reputation, and greater consumer 
loyalty, which can result in significant financial returns. Companies should assess the potential 
benefits of DPP implementation against the costs to make informed decisions about their investments 
[36]. 

3.3. Materials Role in the T&C Ecosystems and DPP Implementation 

Downstream from the above analysis, the literature underscores the central role of materials in 
implementing DPP and their significance in promoting sustainability and transparency in the T&C 
sector. 

Because T&C ecosystems profit mainly from physical artefacts, the choice of materials directly 
impacts the circularity of fashion products. Understanding the entire lifecycle of materials (from 
extraction to disposal) and creating a digital version of them is therefore essential in achieving 
sustainable value creation and improving product lifecycles in the T&C sector[60]. The contribution 
of material traceability towards achieving sustainability in the textile sector is substantial, and DPPs 
can be used to document material information effectively [30]. The DPP, in fact, theoretically 
facilitates the identification of materials used in products, forces them to be sourced sustainably, and 
can provide information on the recyclability of materials and the proper disposal methods at the end 
of a product's life cycle. This is crucial for promoting circular economy practices and reducing textile 
waste [61,62].  

The information included in the DPP can, in fact, be used for lifecycle assessments (LCA), 
enabling companies to evaluate the environmental impact of materials throughout their life. This 
helps in optimising material choices for sustainable product design [55]. Moreover, by documenting 
the materials used, the DPP supports brands in substantiating their sustainability claims. This 
transparency can help mitigate greenwashing and build consumer trust [7,63], as well as helping 
consumers and stakeholders make informed decisions [49,64–66]. 

In addition, the DPP encourages the use of innovative, sustainable materials by providing a 
framework for sharing best practices and research on new materials with lower environmental 
impacts [38,67]. Innovation in the introduction of new low-impact materials or with recycled content 
and regenerative imprinting may lead to a significative reduction in, e.g., GHG emissions currently 
spent for fibre production (Figure 3), and in general, the use of organic cotton, recycled polyester, 
and biodegradable fabrics play a crucial role in helping to minimise environmental footprints at all 
levels (water pollution/usage, soil degradation, biodiversity maintenance...) [38,68,69]. 
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Figure 3. Modelling of interventions needed in the apparel and footwear raw materials extraction phase to 
achieve the 45% goal, re-elaboration of the author from TextileExchange1. The industry must reduce its GHG 
emissions related to fibre and raw material extraction and initial processing to 180 – 190 MT CO2e by 2030. 

On the other hand, the DPP promotes collaboration among various stakeholders by 
standardising materials-related information. This collective effort can enhance the overall 
sustainability of materials used in fashion products [40] and subsequently assist companies in 
meeting regulatory requirements related to material sourcing and sustainability standards - this can 
be particularly important as governments implement stricter regulations regarding environmental 
impact [70]. However, as already stated, ensuring accurate traceability of materials throughout the 
entire supply chain is challenging despite the intense governmental commitment to monitoring 
activities [53]. Data must be collected and verified at every production stage, from raw materials to 
the end consumer, requiring close collaboration among all stakeholders [30]. A lack of available and 
accurate information can be easily defined as one of the main barriers to the current limited 
development of textiles’ end-of-life treatment in the industry [29]. 

From this perspective, the role of material in the definition of a DPP starts to appear as intrinsic 
information that crosses the production chain. However, if, in some cases, the implementation of 
material information is relatively easy to follow (e.g., products with monomeric components), 
materials become a very tricky concern when it comes to the T&C ecosystems. Materials selection in 
the design phase may significantly affect DPP by influencing the quality and accuracy of the data 
recorded and the final product's environmental footprint [71]. 

Sustainable and easily recyclable materials can enhance traceability [72–74], as well as products 
implementing innovative manufacturing technologies that preserve the structure of fibres [64,66]. In 
contrast, complex or mixed materials may complicate the definition of a DPP and finally undermine 
successful end-of-life treatments and circularity practices and hinder effective information sharing.  

In summary, materials play a crucial role in the DPP and vice-versa by enhancing traceability, 
supporting sustainability claims, facilitating recyclability, and promoting innovative practices. This 
comprehensive information can significantly impact the fashion industry's move towards a more 
sustainable and circular economy. All along the path, material-related information has started to be 
significantly present in tackling the sustainability (mainly environmental) of the T&C sector, and 
preliminary DPP attempts have begun to appear in literature starting from them[75]. Properly 
documented materials can improve and enable better recycling and circularity. However, since there is 
no universally accepted standard format for textile data sheets, several initiatives aim for 
standardisation. Formats and certifications like the International Organization for Standardization 
(ISO) standards and the Global Organic Textile Standard (GOTS) provide frameworks for 
documentation. Additionally, the use of the Material Declaration (MD) format and standards (e.g., the 
Higg Index, the OEKO-TEX, and the EU Ecolabel) are becoming more common for sharing material 
information, though industry-wide adoption is still evolving. Unfortunately, these schemes risk being 
exploited as sustainability decoys for brands, enabling greenwashing on a massive scale [7,76]. 

 
1 https://textileexchange.org/app/uploads/2023/05/GHG-Modelling-FAQs-2.pdf, Consulted lastly on 14th March 2025 
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Therefore, due to the centrality of material-related information in the T&C sustainable transition, 
supply chain transparency and DPP definition for this sector, state of the art concerning the 
typologies of information currently inserted in DPP for the T&C sector was essential to understand 
if a common ground for standardising material-related information for T&C's DPP is emerging.  

4. Discussion 

Examining DPP technology across various industrial sectors, it can be summarized that the 
minimum data categories necessary to define a DPP to monitor in general include the followings.  

General Information: Data that identifies the product and the manufacturer, general physical 
characteristics of the product (such as weight, volume, colour), and information related to the 
geographical location of the selling facility.  

Material Information: Details regarding the type and origin of the materials used in the product, 
any information about chemicals, end-of-life treatment, and other specifics related to the physical 
attributes of the product and its components.  

Environmental Impact: Data relating to the ecological footprint of the product.  
Ownership: An example is the clothing and luxury goods sector, where ownership can be 

transferred through the digital passport application.  
Repairability: Information on the repairability features of a product and the ‘events’ of repair 

that have occurred throughout its life. This may include details about the location or outlet that 
performed the repair, information on the nature of the repair, costs, and additional notes to 
contextualize the reason for the repair. For example, a luxury watch owner initiates a repair after 
accidental damage, with all details recorded in the associated digital passport.  

Documentation: Warranty, service, insurance, and guarantee documents that can be immutably 
stored within the digital passport and accessed by all relevant parties.  

Instructions: The DPP will store instructions and protocols for various operations such as 
disassembly and recycling, end-of-life management and disposal, along with procedures on how to 
repair, refurbish, upgrade, or reuse the product. This combined data will inform relevant 
stakeholders on the steps to take in order to effectively transition the product into the 
remanufacturing process to aid circularity.  

For it concerns the T&C sector, a tailored DPP would undoubtedly contain a consistent section 
regarding material-related information, being one of the main topics to secure sustainability 
objectives in the T&C. According to the literature analysed, a list of the necessary information for 
materials in use in the T&C are generically described in Figure 4. 

 

Figure 4. Summary of material-related information to be included in the DPP for the T&C sector. 
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This kind of information related to materials must be produced and is interesting for numerous 
actors in the whole supply chain, from Tier 4 to 0. However, standardization of information display 
has not currently reached a significant level, resulting in a fuzzy environment of material information 
disclosure that makes the material selection activity difficult and relies, de facto, on the textile 
producers' selling abilities.  

At the end of the analysis, if some topics are well envisioned (e.g., introducing technologies such 
as blockchains for data protection), specific questions remain uncovered: Are European companies 
ready to introduce the DPP? Do they preview some courses or specific activities to educate their 
employees to improve their working routine to align with EU objectives quickly? Are designers, the 
actual game changers, aware of their heavy responsibility in introducing innovative materials in the 
envisioned products? 

Therefore, further implementation of the work will be driven through assessments with T&C 
companies to highlight and underline opportunities, obstacles and eventual difficulties in the 
mapping and sharing of material-related information. 

5. Conclusions 

The presented work demonstrated that recent literature is rapidly exploring the possibility of 
implementing transparency, cooperation and information sharing across the T&C supply chains. 
Although the premises in this direction are vast and concordant, the difficulties in implementing 
tracing technologies rely on multi-level reasons, from privacy and intellectual property protection to 
economic investments, from the education of personnel to the mapping of the supply chain itself, 
from the flexibility of industrial asset to the control of the whole actors participating at the supply-
chain worldwide. This intricate environment, coupled with the small-medium dimension on average 
of industries involved in the T&C ecosystem, is not easy to tackle and modify. In addition, in order 
to reverse the tendencies in the use and dismission of T&C products, a focus on materials is 
mandatory. Mono-material components and products are pretty rare in this sector. At the same time, 
the prime matter deployed to the T&C product’s realization is one of the primary activators of the 
emissions and sustainable production-related challenges for this sector. It follows that keeping an eye 
on existing materials and how they are used in this environment becomes essential.  

The minimum information concerning materials to be added to the fashion products has been 
mapped. The missing information is how this kind of material information, even once mapped, can and 
must be used by companies themselves to reverse the current production models. How this information 
will be embedded in the working routine of companies in the T&C ecosystem is still an uncovered 
concern. 

The following steps of the work will explore some intervention areas with companies to facilitate 
the collection and archive of material-related information in the daily practice of T&C industries in 
order to highlight opportunities to speed up conversion. According to the authors’ previous works 
[77], the necessity of introducing material-related information management inside industrial 
companies must be faced by understanding the material properties and the reverberation that 
material choices rebound to production. And due to the amount of information to manage, this 
process must permeate the industrial companies in their everyday work, considering industrial 
companies as a dynamic and intelligent system. 
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