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Global fashion supply chains are structurally complex, multi-tiered, and geographically dispersed. It represents  
one of the most environmentally impacting industry worldwide (De Ponte C., et al., 2023). This can make it  
challenging to trace the origin of products, labour practices, and environmental performance. It also raises issues 
related to counterfeiting and greenwashing. Distributed ledger technologies (DLTs), and Blockchain in particular, 
are  increasingly  proposed  as  infrastructure  for  end‑to‑end  traceability  in  the  fashion  industry,  enabling 
tamper‑proof provenance, enhanced product authentication, and reliable disclosure of social and environmental 
practices along complex and globally dispersed supply networks (Bianchini & Kwon, 2020; Saberi et al., 2019).  
These functionalities align with emerging European requirements under the Ecodesign for Sustainable Products  
Regulation  and the  forthcoming Digital  Product  Passport  (DPP),  which  mandate  standardized  product‑level 
information capable of supporting circularity, extended producer responsibility, and end‑of‑life (EoL) processing 
(EPRS, 2024; European Commission, 2022; European Union, 2024). The value of blockchain for traceability and 
circular‑economy objectives emerges when upstream data collection is structured, standardised, and aligned with 
the requirements of the Digital Product Passport (DPP), thereby enabling reliable identification, sorting, and 
material recovery at end‑of‑life (Shou & Domenech, 2022; Hader et al., 2022). Moreover, blockchain may address 
long‑standing waste‑management and sustainability challenges by enabling high‑fidelity material and process data 
to flow from production to collection, reuse, repair, and recycling, overcoming current constraints related to data  
fragmentation, opacity, and low information quality in textile waste streams (Wang et al., 2020; Chen, 2023). 

Despite this potential, the literature highlights that blockchain diffusion in fashion remains at an early 
stage, characterized by pilot projects and limited large‑scale deployments, especially among Small and Medium 
sized enterprises (SMEs) (Ahmed & Maccarthy, 2021; Moretto & Macchion, 2022; Giannini et al, 2025). 

This study analyses the adoption of blockchain technology to support the traceability and sustainability  
of supply chains in the Italian fashion sector. Italy provides a salient empirical context for analysing blockchain 
adoption in the fashion sector. This industry is a relevant “Made in Italy” domain and is characterised by complex 
product architectures, a high exposure to counterfeiting, and a production structure largely composed of micro and 
small enterprises. As highlighted in national statistics, while Italy has made progress in the overall digitalisation 
of its economy, smaller firms often face greater challenges than large enterprises in adopting advanced digital  
technologies—owing  to  more  limited  financial  resources,  lower  levels  of  digital  skills,  and  organisational 
difficulties in managing technological change (ISTAT, 2023; European Commission, 2022). These constraints are 
particularly relevant in the fashion sector, where thousands of SMEs operate within fragmented supply chains and 
may struggle to access the competencies and investments needed to integrate technologies such as blockchain,  
IoT, or AI (Bianchini & Kwon, 2020; Horváth & Szabó, 2019). Despite the presence of national initiatives such 
as the TrackIT blockchain program and broader EU-level digitalisation policies, the literature shows that most 
blockchain projects in fashion remain at the pilot or introductory stage, with limited large‑scale adoption and 
scarce quantitative evidence on the factors driving technology uptake or on the sustainability outcomes achieved 
(Ahmed & Maccarthy, 2021; Moretto & Macchion, 2022). Against this backdrop, this study uses the Technology–
Organization–Environment (TOE) framework (Nguyen, 2009; Caldarelli  et  al.,  2021) to examine the Italian 
fashion sector, with the aim of identifying and analysing the factors that may be associated with firms’ decisions 
to adopt blockchain technology for supply‑chain traceability.

We built a novel dataset by using multiple primary and secondary data sources. The primary data stem 
from a web‑scraping activity of corporate websites aimed at identifying fashion firms that explicitly communicate 
the use of blockchain for supply‑chain traceability, while the secondary data come from business databases, which 
provides information on firms that received public subsidies to develop or adopt blockchain‑based solutions. 
Integrating these sources allows us to build a comprehensive mapping of blockchain adoption within the Italian 
fashion sector. 



The results confirm the limited diffusion of this technology relative to the size and strategic relevance of 
the industry.  Econometric estimations further show that adoption is positively correlated with firm size and  
financial performance, suggesting that larger and better‑performing firms are more capable of mobilising the 
financial, organisational, and human resources required to introduce and maintain advanced digital technologies.  
Moreover, belonging to a business group exhibits a positive relationship with adoption, consistent with the idea 
that firms embedded within broader organisational networks benefit from shared capabilities and support structures 
that facilitate technological uptake (Horváth & Szabó, 2019; Bianchini & Kwon, 2020). At the environmental  
level,  spatial proximity to innovative start‑ups specialized in blockchain has a positive relationship with the 
likelihood of adoption, underscoring the importance of localized knowledge spillovers, supplier collaboration, and 
technical support in contexts where internal capabilities are often limited (Ahmed & Maccarthy, 2021; Nazam et 
al., 2022). In contrast, general ICT agglomeration has no significant relationship, highlighting the specificity of 
blockchain competencies relative to generic digital services. Furthermore, the results suggest that adoption varies 
with product  architecture,  supply‑chain configuration,  and exposure to counterfeiting risks,  an interpretation 
aligned with previous conceptual contributions (Agrawal et al., 2018; Singh et al., 2022). 

Our findings offer both managerial and policy implications. From a managerial standpoint, firms should 
prioritise early design of product‑data architectures, adopt scalable “blockchain‑as‑a‑service” solutions to reduce 
entry  barriers,  and  engage  with  specialised  local  providers  capable  of  supporting  supplier  onboarding  and 
capability development across the supply chain. From a policy standpoint, horizontal digitisation incentives should 
be complemented by targeted capacity‑building measures, interoperable data standards, and dedicated training 
programmes for SMEs, consumers, and actors involved in waste and end‑of‑life management, all of which are 
essential to enable consistent and effective use of blockchain‑enabled traceability within increasingly circular 
textile systems.

Overall,  this  research  shows  that  blockchain  holds  substantial  promise  for  enabling  transparency,  
sustainability, authenticity, and circularity in the fashion industry, yet the adoption remains limited and uneven.  
Scaling its contribution to traceability and circular economy goals will require coordinated efforts across firms,  
technology providers, and regulators to align incentives, strengthen digital skills, and ensure interoperability in  
support of the forthcoming DPP‑driven transformation of European textile systems.
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