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Abstract
Purpose – This study investigates how digital traceability systems operate as inter-organisational information 
systems (IOS) enabling information integration, visibility, and coordination across multi-tier fashion supply 
networks. Focusing on how firms build digital traceability infrastructures in anticipation of forthcoming 
regulatory requirements, the study examines the strategic, institutional, and operational drivers, socio-technical 
mechanisms, and traceability configurations that shape data integration and governance across 
organisational tiers.
Design/methodology/approach – The study adopts an in-depth qualitative case study of an Italian luxury 
fashion supply network involving actors from raw material sourcing to final product distribution. Data were 
collected between September 2025 and January 2026 through semi-structured interviews, plant visits, and 
archival documentation. Data analysis followed an iterative Gioia-inspired coding process combining within-
case and cross-tier analysis to examine how traceability systems are designed, integrated, and coordinated across 
organisational boundaries.
Findings – The findings show that traceability adoption is driven by sustainability pressures, quality 
management requirements, brand protection concerns, and coordination needs. From an information systems 
perspective, effective traceability depends on the interaction between data standardisation, information and 
communication technology (ICT) integration, digital platform architectures, and relational governance 
mechanisms that collectively enable distributed data generation, validation, and exchange across supply 
network actors. The study further introduces the concept of traceability depth, defined as the degree of 
informational granularity and cross-tier visibility embedded within traceability architectures. It demonstrates 
that firms balance batch-level and item-level traceability configurations to manage trade-offs between 
information visibility, operational complexity, and coordination requirements across supply chain tiers.
Originality/value – This study contributes to the literature on inter-organisational information systems and 
supply network digitalisation by conceptualising traceability as a distributed socio-technical information 
infrastructure rather than merely a compliance-oriented tracking mechanism. It extends existing traceability 
research beyond regulated contexts by explaining how digital platforms, governance practices, and information 
architectures enable multi-tier information integration and coordination across complex supply networks. It also 
introduces traceability depth as an information systems design dimension capturing variations in informational 
granularity and visibility across organisational tiers.
Keywords Digital traceability systems, Supply networks, Data integration, Sustainability, 
Inter-organisational information systems
Paper type Research article

1. Introduction
The collapse of the Rana Plaza building in 2013 starkly revealed the opacity of global fashion 
supply chains and triggered a decade-long debate on transparency and responsibility in the 
fashion industry. The event exposed how many brands lacked visibility over their extended 
supply networks, which often involve multiple subcontractors performing specialised
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production activities without direct control from focal firms. In response, growing societal 
expectations and institutional pressures have intensified demands for transparency and 
accountability within fashion supply networks (Mej�ıas et al., 2019; Karaosman et al., 2020; 
Malik et al., 2021; Viet et al., 2023). These pressures have been further reinforced by 
regulatory developments such as the Corporate Sustainability Reporting Directive (CSRD), 
the Corporate Sustainability Due Diligence Directive (CSDDD), and the Ecodesign for 
Sustainable Products Regulation (ESPR), including the forthcoming Digital Product Passport 
(DPP). Together, these initiatives are progressively reshaping firms’ requirements to collect, 
manage, and disclose detailed supply chain information, even though several sector-specific 
implementation measures and technical specifications were still under development during the 
period of this study (Hunka et al., 2025; Latino et al., 2022; Jackson et al., 2020; Perano 
et al., 2023).

In parallel, rapid advancements in digital technologies have expanded the opportunities for 
improving transparency across global supply networks. Firms are increasingly deploying 
digital systems to capture, store, and share data related to production processes, material flows, 
and supply chain actors across organisational boundaries (Sodhi and Tang, 2019; Goworek 
et al., 2020; Malik et al., 2021). Within this context, traceability has emerged as a critical 
mechanism enabling the identification and tracking of products, components, and processes 
throughout the supply chain (ISO 9001, 2015). In the fashion industry, digital technologies 
such as RFID, blockchain, and web-based platforms allow firms to generate and exchange 
real-time information about product origins and transformations, thereby supporting 
transparency, sustainability, and informed decision-making (Shou and Domenech, 2022; 
Liu et al., 2023; Friedman and Ormiston, 2022; Khan et al., 2023; Razak et al., 2023; Zhou 
et al., 2024; Horcea-Milcu et al., 2024).

Traceability systems can be conceptualised as inter-organisational information systems 
(IOS) and distributed digital infrastructures enabling data integration, coordination, and 
visibility across heterogeneous supply network actors. Rather than merely supporting 
operational tracking, these systems facilitate the generation, standardisation, validation, and 
exchange of data throughout the network through shared digital platforms, interoperable 
information architectures, and governance mechanisms. In this sense, digital traceability 
systems represent socio-technical infrastructures that support coordination in complex multi-
tier supply networks characterised by fragmented production structures and distributed 
information sources.

Despite the growing relevance of traceability in practice, the academic literature remains 
fragmented and largely sector-specific. Existing research has predominantly focused on
compliance-driven traceability systems in regulated industries such as agri-food and 
pharmaceuticals (Kayikci et al., 2022; Zhou et al., 2023; _Indap and Tanyaş, 2023; Bharathi
et al., 2025; Giri et al., 2025), where traceability is primarily conceptualised as a regulatory 
tool for ensuring product safety. By contrast, limited attention has been devoted to 
understanding traceability in contexts where it is formally voluntary yet increasingly built in 
anticipation of regulation, as a strategic and digital capability. This gap is particularly evident 
in the fashion industry, characterised by fragmented, globally dispersed, and multi-tier supply 
networks. Prior studies have often focused on focal firms or downstream transparency 
initiatives, overlooking upstream sourcing stages and the inter-organisational information 
systems required to support coordination across supply chain tiers. Moreover, existing 
traceability research has paid limited attention to how digital traceability infrastructure 
function as inter-organisational information infrastructures enabling information integration 
and sharing across multiple organisational tiers. While prior studies have examined 
traceability technologies and transparency initiatives, less is known about how data 
architectures, platform-based coordination mechanisms, and governance structures 
collectively enable information integration and visibility across complex supply networks. 
As a result, important information systems questions concerning interoperability, data 
governance, cross-tier integration, and socio-technical coordination remain underexplored.
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In such contexts, implementing traceability systems requires the integration of digital 
infrastructures, the standardisation of data across heterogeneous actors, and the establishment 
of governance practices that enable reliable information exchange. These challenges are 
particularly pronounced in fashion supply networks, where multiple actors operate across 
different countries and institutional environments (Saccani et al., 2023). At the same time, 
traceability is increasingly viewed as a strategic capability for supporting sustainability, 
enhancing brand legitimacy, and enabling transparency towards stakeholders (Roy, 2021; 
Erhun et al., 2021; Yavaprabhas et al., 2023; Vazquez Melendez et al., 2024). Against this 
background, this study investigates how fashion firms operationalise sustainability through 
digital traceability infrastructure within multi-tier supply networks. Specifically, the research 
examines the drivers, digital enabling mechanisms, and design choices that shape the 
implementation of traceability systems across supply chain tiers. Adopting an inter-
organisational information systems perspective, the study conceptualises traceability 
systems as distributed socio-technical infrastructures supporting information integration, 
coordination, and visibility across organisational boundaries. Accordingly, the study addresses 
the following research questions: RQ1: How do fashion firms build digital traceability 
infrastructures in anticipation of forthcoming regulatory requirements (e.g. the EU’s CSDDD, 
CSRD, and ESPR), and what strategic, institutional, and operational drivers shape the 
resulting depth of these infrastructures across multi-tier fashion supply networks?; RQ2: How 
do digital, informational, relational, and configurational mechanisms shape the design and 
effectiveness of traceability systems across organisational tiers, and what are the implications 
for inter-organisational information systems (IOS) design?

To answer these questions, the study adopts an in-depth qualitative case study of an Italian 
luxury fashion supply network, analysing how data flows, digital infrastructures, and 
governance mechanisms support traceability implementation across multiple tiers, from raw 
material sourcing to final product distribution. This study contributes to the literature on inter-
organisational information systems and supply network digitalisation in three main ways. 
First, it extends traceability research beyond compliance-oriented perspectives by 
conceptualising digital traceability systems as inter-organisational information 
infrastructures enabling distributed information integration across multi-tier supply 
networks. Second, the study explains how socio-technical mechanisms—including data 
standardisation, ICT integration, digital platforms, and relational governance—collectively 
enable cross-tier coordination and information visibility across heterogeneous organisational 
actors. Third, the study introduces the concept of traceability depth as an information systems 
design dimension capturing variations in informational granularity and cross-tier visibility 
across supply network stages.

The remainder of the paper is structured as follows. Section 2 reviews the relevant 
literature, positioning the specific gap addressed by this study. Building on the research 
questions introduced above, Section 3 develops the analytical framework. Section 4 describes 
the research methodology and case study design. Section 5 presents the empirical findings, 
while Section 6 discusses the theoretical and managerial implications of the study. Finally, 
Section 7 concludes the paper by outlining the main contributions, limitations, and directions 
for future research.

2. Theoretical background
2.1 Digital traceability systems as inter-organisational information infrastructures
Traceability has long been recognised as a critical mechanism for ensuring visibility and 
control across supply chains. According to ISO 8402:1994, traceability refers to the ability to 
track the history, use, and location of a specific entity through identification systems. This 
definition was further extended in ISO 9001:2000 to include network traceability, which 
involves tracing the history, use, and location of products and processes throughout an entire 
supply network (Karlsen et al., 2013). In practical terms, traceability requires the identification
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of all stages of purchasing, production, and distribution, where product units are appropriately 
labelled and information is exchanged among actors across the network (Hu et al., 2013). 
Traceability can be conceptualised as a distributed inter-organisational system that enables the 
generation, standardisation, and exchange of data across multiple supply chain actors. In this 
view, traceability is not limited to tracking physical flows but also involves the management of 
information flows that connect heterogeneous organisations through shared data 
infrastructures. These systems rely on digital technologies to capture, store, and transmit 
data associated with products, processes, and actors, thereby enabling visibility and 
coordination throughout the network.

Inter-organisational information systems (IOS) literature provides an important theoretical 
lens for understanding how digital traceability systems support coordination across distributed 
supply network actors. IOS are commonly defined as shared information systems that enable 
information exchange, coordination, and collaboration across organisational boundaries 
(Johnston and Vitale, 1988; Kumar and van Dissel, 1996). Unlike internally focused enterprise 
systems, IOS connect multiple autonomous organisations through shared digital 
infrastructures, enabling the integration of heterogeneous data sources and the coordination 
of interdependent activities.

Within complex supply networks, IOS play a critical role in supporting cross-tier visibility, 
reducing coordination uncertainty, and enabling collaborative decision-making across 
organisational tiers (Robey et al., 2008). These systems often emerge through the 
interaction between technological infrastructures, governance arrangements, and relational 
coordination mechanisms, reflecting the socio-technical nature of inter-organisational digital 
systems. In this context, digital traceability infrastrucutres can be conceptualised as IOS 
infrastructures that connect upstream and downstream actors through shared data 
architectures, interoperable standards, and platform-enabled information exchange 
mechanisms. This perspective shifts the understanding of traceability beyond operational 
tracking and compliance monitoring towards the management of distributed information flows 
across multi-tier supply networks. Traceability systems therefore operate not only as 
mechanisms for identifying physical products, but also as digital infrastructures enabling the 
generation, integration, validation, and exchange of information across heterogeneous 
organisational actors. While traceability and transparency are closely related, they are not 
conceptually equivalent. Traceability refers to the capability to identify, reconstruct, and track 
products, materials, and transformations across supply chain stages, whereas transparency 
concerns the extent to which such information is made visible and accessible to organisational 
actors and external stakeholders (Roy, 2021). In this sense, traceability systems represent 
enabling infrastructures through which different degrees of supply chain transparency can be 
achieved.

The concept of traceability is typically articulated through two complementary processes: 
tracing and tracking. Tracing refers to the ability to identify the origin and characteristics of a 
product within the supply network, while tracking refers to the ability to follow the 
downstream path of a product from suppliers to customers (Karlsen et al., 2013). Furthermore, 
traceability can operate at different levels. Internal traceability refers to the ability to track and 
trace product batches within the boundaries of a single organisation, whereas network 
traceability involves the monitoring of product flows across multiple supply chain actors, from 
raw material sourcing to final distribution (Karlsen et al., 2013). As supply chains become 
increasingly global and complex, network traceability has become particularly relevant for 
coordinating both material and information flows throughout the network. These 
developments are particularly relevant for the fashion sector, which is currently preparing 
for the implementation of the EU Digital Product Passport (DPP) under the Ecodesign for 
Sustainable Products Regulation (ESPR). Such regulatory initiatives aim to improve supply 
chain transparency by requiring companies to provide detailed, structured, and interoperable 
information about product origins, materials, and environmental impacts. In this context, 
traceability systems increasingly function as digital infrastructures supporting compliance,
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transparency, and circular economy practices, while enabling the integration and accessibility 
of data across supply networks (Abdelmeguid et al., 2024; Sharma et al., 2025).

Most of the existing literature on traceability has focused on agri-food supply chains (e.g. 
Regattieri et al., 2007; Bendaoud et al., 2012; Karlsen et al., 2013; Bosona and Gebresenbet, 
2013). In these contexts, traceability systems are primarily designed to ensure food safety and 
protect consumers from contamination risks. As a result, many studies have analysed 
traceability practices in perishable goods supply chains such as meat (Smith et al., 2008), grain 
(Thakur and Hurburgh, 2009), fish (Thompson et al., 2005), fruit (Canavari et al., 2010), and 
vegetables (Hu et al., 2013). Within these industries, traceability systems are often mandated 
by regulatory frameworks and focus on enabling rapid product recall and contamination 
management. However, in global industries such as fashion, the role of traceability extends 
beyond regulatory compliance and operational control.

In the fashion industry, traceability increasingly supports objectives related to ethical 
sourcing, sustainability assurance, product authenticity, and brand reputation. Due to the high 
level of internationalisation and fragmentation that characterises fashion supply chains, 
companies face increasing challenges in maintaining visibility and control over extended 
supplier networks. Consequently, traceability systems are gaining importance as mechanisms 
for identifying supply chain actors, monitoring production processes, and supporting country-
of-origin strategies. This implies the need to integrate data across multiple tiers of the supply 
network and to ensure the interoperability of information systems across heterogeneous actors. 
The fashion industry plays a significant role in the European economy. As of 2021, the 
European fashion industry generated approximately €367 billion in sales and employed more 
than 2 million people (EURATEX, 2017). In Italy, the fashion industry generated around 
€95.5 billion in revenue in 2020, with exports representing nearly 70% of total production 
(Sistema Moda Italia, 2021). Given the economic relevance of the sector, improving supply 
chain transparency has become a priority for many fashion companies, particularly with regard 
to raw material sourcing. In recent years, several fashion companies have begun addressing 
traceability issues by increasing transparency in their supply chains. For example, Patagonia 
has introduced initiatives allowing customers to verify the origin of raw materials, while Arket 
and Everlane provide detailed information about suppliers and production processes. Adidas 
has also implemented initiatives such as the Better Cotton Initiative to improve sustainability 
and traceability within its supply chain. In parallel, the European Union has been developing 
policy initiatives aimed at improving traceability in the fashion industry. These include digital 
platforms enabling companies to report supply chain data and provide consumers with greater 
visibility regarding product origin and environmental impact, as well as due diligence 
regulations requiring firms to monitor social and environmental conditions across their supply 
chains (Saha et al., 2021). These developments further reinforce the role of traceability as a 
data-driven mechanism supporting transparency and accountability.

Despite increasing attention from policymakers and industry actors, there are currently no 
universally accepted standards defining how traceability systems should be designed and 
implemented in fashion supply chains. As a result, companies often develop proprietary 
solutions or rely on third-party providers to support traceability initiatives. This lack of 
standardisation creates challenges for interoperability, data integration, and information 
sharing across supply networks. Furthermore, existing academic research remains limited and 
fragmented, often focusing on focal firms or downstream activities (Bottani and Rizzi, 2008; 
Moon and Ngai, 2010), while upstream sourcing stages and inter-organisational data 
integration mechanisms remain underexplored. Even recent fashion-specific traceability 
studies (e.g. Benstead et al., 2024) have continued to emphasise operational and compliance-
related aspects of traceability, leaving the inter-organisational information systems dimension 
of multi-tier fashion supply networks comparatively underexplored. This study addresses this 
gap; the related literature on Open Book Accounting, which focuses primarily on cost-
information sharing rather than traceability-related data integration, is considered beyond the 
scope of the present analysis.

Journal of 
Enterprise 

Information 
Management

Downloaded from ftp.​nowpublishers.​com/​jeim/​article-pdf/​doi/​10.​1108/​JEIM-03-2026-0440/​11832634/​jeim-03-2026-0440en.​pdf by guest on 11 September 2026



Addressing these challenges requires the development of digital architectures and 
governance practices capable of supporting traceability across complex, multi-tier supply 
networks (Reck et al., 2022). By enabling the integration of information across multiple 
organisational layers, traceability systems have the potential to enhance transparency, support 
sustainability initiatives, and strengthen coordination among supply chain actors. This study 
contributes to this emerging research stream by examining how traceability systems operate as 
inter-organisational information systems within multi-tier fashion supply networks.

2.2 Information integration and platform-enabled coordination in multi-tier supply
networks
Increasing fragmentation and global dispersion within supply networks have intensified the 
challenges associated with integrating information across firms, technologies, and operational 
processes. Multi-tier supply networks typically involve independent organisations operating 
different enterprise systems, governance structures, and data management practices, thereby 
increasing coordination complexity and limiting information visibility across supply chain 
stages (Sodhi and Tang, 2019). Under these conditions, information integration becomes a 
critical capability enabling firms to coordinate distributed activities and manage 
interdependent information flows across organisational boundaries. Within the information 
systems literature, integration extends beyond simple data exchange and involves the 
alignment of technological, semantic, and organisational dimensions of information sharing. 
Prior studies distinguish between syntactic integration, which concerns the compatibility of 
data formats and technical standards; semantic integration, which refers to the consistency of 
meanings and interpretations associated with shared information; and pragmatic integration, 
which concerns the coordinated use of information within organisational processes and 
decision-making activities (Barki and Pinsonneault, 2005). Achieving integration across these 
dimensions is particularly challenging in multi-tier supply networks characterised by 
fragmented governance structures, heterogeneous digital systems, and uneven technological 
capabilities among actors.

Recent IS research increasingly conceptualises digital platforms as coordination 
infrastructures enabling interoperability, visibility, and distributed collaboration across 
organisational actors (Tiwana, 2014; de Reuver et al., 2018). Platform-based architectures 
allow multiple organisations to generate, validate, access, and exchange information through 
shared digital infrastructures, thereby facilitating coordination across supply network tiers. In 
supply chain contexts, such platforms support the integration of upstream and downstream 
information flows, enabling firms to reconstruct product histories, monitor operational 
activities, and improve decision-making across distributed organisational environments.

Within digital traceability systems, platform-enabled coordination mechanisms are 
particularly important because traceability depends on the continuity, reliability, and 
synchronisation of information across multiple transformation stages. Shared digital 
platforms support the alignment of product identifiers, transformation records, logistics 
information, and sustainability-related data across heterogeneous actors operating different 
technological systems. Through these mechanisms, traceability systems function as inter-
organisational information infrastructures that connect physical product flows with distributed 
digital information flows across organisational boundaries. These digital platforms also create 
significant governance and interoperability challenges. The integration of traceability 
information across organisational tiers requires the establishment of shared standards, 
validation procedures, access rights, and coordination protocols capable of supporting 
trustworthy information exchange. Technological compatibility alone is therefore insufficient 
to ensure effective integration. Rather, interoperability depends on organisational alignment, 
governance arrangements, and relational coordination mechanisms capable of supporting 
continuous information sharing among distributed actors. Additional complexity emerges 
from asymmetries in visibility and control within platform-based environments. Focal firms
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frequently assume a central role in defining data standards, controlling information access, and 
orchestrating data flows, while smaller upstream suppliers may possess limited bargaining 
power and uneven digital capabilities. Digital traceability infrastructures should therefore be 
understood as socio-technical systems shaped by this interaction between digital architectures 
and governance arrangements, rather than as purely technological infrastructures.

An IOS perspective further highlights how different forms of interdependence among 
supply network actors influence the complexity of traceability coordination and distributed 
information sharing. Classic IOS research distinguishes between pooled, sequential, and 
reciprocal interdependence structures, each associated with different coordination 
requirements and governance arrangements (Johnston and Vitale, 1988; Kumar and van 
Dissel, 1996; Robey et al., 2008). In multi-tier fashion supply networks, traceability 
systems frequently operate under conditions of reciprocal interdependence, where 
upstream and downstream actors continuously exchange, validate, and update 
interconnected traceability information across multiple transformation stages; failures in 
syntactic or semantic integration under these conditions can reduce information visibility 
and undermine inter-organisational coordination (Cimino et al., 2008; Engelseth, 2009; 
Guercini and Runfola, 2009; Sodhi and Tang, 2019). These challenges are particularly 
pronounced in the fashion industry due to the fragmentation, global dispersion, and multi-
tier configuration of fashion supply networks, where specialised suppliers operate across 
different institutional and technological environments. Coordinating such reciprocal 
interdependence relies not only on interoperable technologies, but also on inter-
organisational control mechanisms, which can be formal, such as contractual 
arrangements, performance monitoring systems, and standardised reporting procedures 
(Dekker, 2004; Van der Meer-Kooistra and Vosselman, 2000), or informal, relying on trust-
based relationships and shared norms that reduce opportunistic behaviour (Langfield-
Smith and Smith, 2003). In digital traceability systems, both formal and informal control 
mechanisms play complementary roles in ensuring data reliability, information continuity, 
and coordination effectiveness across partners.

Describing which information is shared across tiers is, however, only a first step 
towards an information systems contribution; a fuller account must also explain how the 
digital infrastructure itself reshapes the social and power dynamics of the network. Three 
complementary theoretical lenses are useful here. First, affordance theory suggests that a 
digital platform does not have fixed effects on practice, but offers specific action 
possibilities, such as real-time data entry, cross-tier visibility, and automated validation, 
that emerge from the interaction between the platform’s material properties and the goals 
of the actors who use it (Zammuto et al., 2007; Leonardi, 2011). Second, identification 
technologies such as RFID tags, digital identifiers, and shared records do not operate 
independently of organisational practices. Instead, their value emerges through 
continuous interaction with existing routines, production processes, and local 
operational constraints. These technologies enable new forms of coordination, such as 
real-time batch tracking and continuous information updating, while their 
implementation is simultaneously adapted to heterogeneous organisational contexts 
characterised by legacy systems, different levels of digital capability, and diverse 
operational practices (Orlikowski, 2007; Leonardi, 2011). Third, the shared traceability 
records analysed in this study function as boundary objects, artefacts that are flexible 
enough to be interpreted and used differently by actors with heterogeneous local 
practices, such as a supplier’s paper-based batch record, an intermediate actor’s ERP 
export, or the focal company’s RFID-linked identifier, while retaining enough shared 
structure to enable translation and coordination across tiers (Star and Griesemer, 1989). It 
is precisely at this translation point that power asymmetries become visible: actors who 
define the structure of the boundary object retain greater interpretive control over the 
network’s information architecture than actors who must adapt their local practices to fit 
it, a dynamic examined further in the Discussion.
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2.3 Drivers and governance of digital traceability systems
Traceability systems are adopted for a variety of strategic, operational, and regulatory reasons 
across different industries. These drivers can be interpreted as pressures that require firms to 
develop capabilities for data generation, integration, and sharing throughout the network. 
Understanding these drivers is particularly important in industries such as fashion, where 
traceability initiatives are formally voluntary, but where, as discussed further below, 
forthcoming EU due-diligence and disclosure regulations are increasingly shaping their timing 
and design. In regulated sectors such as agri-food, traceability systems have historically 
emerged in response to major food safety crises, including the outbreak of Bovine Spongiform 
Encephalopathy (BSE) during the 1990s. These events led to the introduction of strict 
regulations requiring companies to implement systems capable of collecting, storing, and 
sharing real-time information about product batches across all actors involved in the supply 
network. Such systems enable contaminated products to be traced back to their origin and 
support rapid recall procedures, thereby ensuring consumer safety and regulatory compliance 
(Donnelly et al., 2009). In this context, traceability systems function as information 
infrastructures designed to support data accuracy, reliability, and accessibility across 
organisational actors. Beyond regulatory requirements, traceability systems are increasingly 
adopted to support strategic and operational objectives that rely on enhanced visibility. One 
important driver relates to the prevention of market fraud and product counterfeiting (Merlano 
et al., 2024). The expansion of global supply networks and digital marketplaces has increased 
the circulation of counterfeit goods, creating significant risks for both firms and consumers 
(Song et al., 2021; Pun et al., 2021). Traceability systems address this challenge by enabling 
the authentication and verification of product-related data across supply chain stages. 
Technologies such as RFID, barcodes, electronic product codes, and digital identifiers allow 
firms to create and manage unique data records associated with products, thereby 
strengthening information reliability and product authenticity (Li, 2013; Tan and Sidhu, 2022).

Although traceability adoption in the fashion industry remains formally voluntary, the 
timing and design of the analysed traceability initiative cannot be fully understood without 
considering the evolving European regulatory context in which it was developed. Data 
collection took place between September 2025 and January 2026, a period during which the 
regulatory framework governing sustainability reporting, supply chain due diligence, and 
product traceability was undergoing rapid development. While the Corporate Sustainability 
Reporting Directive (CSRD) had already entered its phased implementation and the Corporate 
Sustainability Due Diligence Directive (CSDDD) was progressively reshaping corporate due 
diligence expectations, the sector-specific implementation measures for the Ecodesign for 
Sustainable Products Regulation (ESPR)—including the Delegated Acts defining the Digital 
Product Passport (DPP) requirements for textile and fashion products—had not yet been 
adopted. Consequently, firms operated in a context characterised by increasing regulatory 
direction but considerable implementation uncertainty, requiring them to design digital 
traceability infrastructures capable of accommodating forthcoming regulatory obligations 
whose detailed technical specifications were still under development. Several informants 
explicitly linked the traceability initiative to these forthcoming regulatory developments rather 
than presenting it as a purely discretionary strategic choice. Rather than responding to fully 
defined legal requirements, firms were proactively preparing their information infrastructures 
for a regulatory environment whose implementation details and technical standards were still 
evolving. Accordingly, this study interprets the focal company’s traceability initiative as an 
anticipatory organisational response to regulatory uncertainty, in which digital traceability 
infrastructures were designed ahead of the full implementation of the relevant regulatory 
framework. This perspective has important implications for the design of inter-organisational 
information systems (IOS). Under conditions of regulatory uncertainty, decisions concerning 
data granularity, platform architecture, governance arrangements, interoperability, and 
information integration cannot be regarded as fixed compliance choices; instead, they 
represent adaptive design decisions intended to provide sufficient flexibility for
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accommodating future regulatory requirements as the European framework and its sector-
specific implementation measures become fully operational.

A second key driver concerns the need to improve coordination, communication, and 
control within increasingly complex supply networks. As supply chains become more 
fragmented and geographically dispersed, firms face growing challenges in managing 
information flows across multiple actors (Mathew and Spinelli, 2025). Traceability systems 
enable the integration of data across organisational tiers, supporting real-time information 
exchange and enhancing visibility over product flows. Improved data sharing can reduce 
information asymmetries, enhance operational efficiency, and support more effective 
decision-making across the supply network (Guercini and Runfola, 2009; Karlsen et al., 
2013). In this sense, traceability systems act as inter-organisational information platforms that 
facilitate coordination and alignment among supply chain partners. Traceability systems also 
support product quality management and process optimisation. By enabling the collection and 
analysis of data related to production processes and product attributes, these systems allow 
firms to identify defects, monitor performance, and improve quality control. For example, 
traceability enables companies to isolate defective batches and limit the scope of product 
recalls, thereby reducing operational disruptions. Moreover, the availability of shared data 
across supply chain actors can support collaborative innovation and continuous improvement 
of products and processes (Herrmann, 1999; Ermini et al., 2024).

Another important driver relates to the increasing role of transparency as a source of 
competitive advantage. By providing access to detailed and verifiable information about 
product origins and production processes, firms can strengthen brand reputation and build 
consumer trust. This requires the development of digital interfaces and data-sharing 
mechanisms that allow information to be communicated effectively to external 
stakeholders. In the fashion industry, particularly in the luxury segment, traceability data 
associated with country-of-origin and production practices play a critical role in shaping 
customer perceptions of quality and authenticity (Diallo et al., 2021; Holmqvist and 
Kowalkowski, 2023). Consequently, traceability systems are increasingly viewed as strategic 
information assets supporting differentiation and competitive positioning (Karlsen et al., 
2013; Garcia-Torres et al., 2022). In addition to reputational benefits, traceability systems can 
generate valuable data-driven insights. By collecting information on product flows, 
production processes, and customer interactions, firms can analyse purchasing behaviours 
and improve market segmentation strategies. These data-driven capabilities allow firms to 
align product design and supply chain configurations with evolving consumer preferences 
(Karlsen et al., 2013). In this sense, traceability systems contribute not only to operational 
transparency but also to strategic decision-making and data analytics.

Sustainability considerations represent another critical driver of traceability adoption. 
Global supply chains are increasingly scrutinised for their environmental and social impacts, 
and firms face growing pressure from regulators, non-governmental organisations, and 
consumers to demonstrate responsible sourcing practices. The fashion industry, in particular, 
is associated with significant environmental impacts and complex sourcing structures (De 
Brito et al., 2008). Traceability systems support sustainability objectives by enabling the 
collection and integration of data related to material origins, resource consumption, and 
production conditions. By improving visibility over upstream supply chain activities, firms 
can monitor environmental performance, reduce waste, and promote sustainable practices 
(Fornasiero et al., 2017; Hickmann et al., 2024; Huemer and Flygansvær, 2025; Negri, 2025; 
Burini et al., 2025; Ru et al., 2026). Beyond enabling supply chain transparency and 
sustainability monitoring, digital traceability infrastrucutres increasingly support supply chain 
risk management and environmental performance objectives. By providing visibility over 
upstream sourcing activities, traceability systems allow firms to identify and assess 
environmental and social risks across supplier networks, including risks associated with 
unsustainable sourcing practices, non-compliant production conditions, and supply chain 
disruptions (Sodhi and Tang, 2019; Razak et al., 2023). Furthermore, traceability data can
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support the monitoring and reporting of carbon emissions and environmental impacts across 
supply chain stages, thereby contributing to corporate climate objectives and regulatory 
compliance requirements emerging from initiatives such as the European Green Deal and the 
Corporate Sustainability Reporting Directive (CSRD). In this sense, digital traceability 
systems increasingly function as data infrastructures supporting not only operational 
transparency but also environmental risk governance and emissions accountability across 
distributed supply networks. Furthermore, traceability systems can help identify social issues 
within supply chains, such as child labour, forced labour, or unsafe working conditions, by 
providing access to verified information across supply network actors (Karlsen et al., 2013; 
Kimbro et al., 2018; Masterson et al., 2019; Mart�ınez and Poveda, 2022). This highlights the 
role of traceability as a data-driven mechanism supporting accountability and ethical decision-
making across supply networks.

Beyond enabling transparency and sustainability, digital traceability infrastructures also 
create important governance challenges associated with inter-organisational information 
sharing. Prior studies on inter-organisational systems and supply chain transparency have 
shown that increased visibility may generate tensions concerning data ownership, selective 
disclosure, commercial confidentiality, and unequal supplier capabilities (Kumar and van 
Dissel, 1996; Egels-Zand�en and Hansson, 2016; Hannibal and Kauppi, 2019). In multi-tier 
supply networks, focal firms often depend on upstream actors with heterogeneous 
technological capabilities and varying willingness to disclose operational information. 
Consequently, implementing traceability systems requires not only technological 
infrastructures, but also governance mechanisms capable of balancing transparency, 
coordination, and control across organisational actors. These coordination mechanisms 
include the definition of shared data standards, validation procedures, access rights, and 
coordination protocols regulating how information is generated, exchanged, and used across 
organisational tiers. As noted above, this interaction between technological integration and 
relational governance remains central to ensuring trustworthy information exchange across 
distributed actors.

Traceability systems generate multiple benefits for fashion supply networks, including 
improved operational control, enhanced collaboration, stronger product quality, and increased 
transparency. From an information systems perspective, these benefits emerge from the ability 
of traceability systems to integrate, standardise, and share data across distributed actors. As 
sustainability and transparency requirements continue to grow, traceability systems are 
becoming essential digital infrastructures supporting responsible production and consumption 
patterns (Li et al., 2020).

2.4 Digital traceability architectures and information integration in supply networks
A network traceability system can be understood as a combination of technological, 
informational, and organisational components that enable product identification, data 
transmission, information sharing, and location tracking across supply networks (Regattieri 
et al., 2007). Traceability systems operate as distributed digital infrastructures that integrate 
data across organisational boundaries, supporting both the tracking of physical flows and the 
management of information flows. Designing such systems therefore requires not only 
functional capabilities for tracing and tracking products, but also the development of 
information architectures that enable reliable data capture, storage, and exchange among 
heterogeneous supply chain actors (Hu et al., 2013).

Within multi-tier supply networks, information integration represents a critical challenge 
because organisations often operate heterogeneous information systems, data standards, and 
technological infrastructures. As a result, digital traceability systems must support 
interoperability throughout the network by enabling the alignment of syntactic, semantic, 
and operational dimensions of information exchange (Barki and Pinsonneault, 2005). In this 
context, traceability systems function not merely as operational tracking tools, but as inter-
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organisational information architectures supporting coordination, visibility, and distributed 
decision-making across supply network actors.

Effective traceability requires interoperable inter-organisational information systems 
capable of aligning data across multiple actors. Supply networks typically involve 
organisations with different technological capabilities, data standards, and information 
management practices. As a result, traceability requires the implementation of interoperable 
digital systems that allow data to be collected, structured, and shared in a consistent manner 
across the network (Cimino et al., 2008). Interoperability is achieved through the 
standardisation of data formats, coding systems, and information protocols, enabling actors 
to interpret and use shared data effectively. To ensure traceability across the network, each 
Traceability Resource Unit (TRU)—defined as the individual item or production batch subject 
to traceability—must be uniquely identified and monitored throughout the supply chain. TRUs 
can be associated with digital identifiers embedded in products or batches through 
technologies such as barcodes, RFID tags, or electronic product codes (Ngai et al., 2007). 
These identifiers generate data records that are continuously updated as products move across 
supply chain stages. The reliability of traceability systems therefore depends on the accuracy, 
consistency, and completeness of data generated by each actor involved in the network. The 
identification and management of TRUs require firms to design appropriate data architectures 
defining how identifiers are generated, stored, and linked across supply chain stages. This 
includes defining data structures, establishing data validation procedures, and ensuring that 
information is consistently recorded at each transformation point. Because products often 
undergo multiple transformations during production processes, traceability systems must also 
manage data aggregation and disaggregation, ensuring continuity of information across 
different levels of granularity.

In inter-organisational information systems, maintaining continuity of data lineage across 
transformation stages represents a major architectural challenge. As products are aggregated, 
disaggregated, or transformed into new batches, digital traceability infrastructures must 
preserve the informational links connecting input materials, intermediate processes, and 
output products across multiple organisational tiers. This requires mechanisms for 
synchronising identifiers, validating data consistency, and coordinating information updates 
across distributed actors.

In the fashion industry, traceability practices are increasingly shaped by the need to 
integrate information across multiple supply chain actors and to provide visibility into 
production processes. Companies are adopting practices aimed at improving both internal data 
management and inter-organisational information exchange. One key practice involves 
establishing structured communication channels and shared digital platforms that enable 
actors to exchange data related to product origins, processing activities, and compliance with 
sustainability standards (Garcia-Torres et al., 2022). These platforms support the coordination 
of supply chain activities and enable firms to monitor environmental and social performance 
across production networks.

Technological solutions play a central role in enabling digital traceability practices. RFID 
technologies, for example, allow products to be uniquely identified and tracked across supply 
chain stages, improving the accuracy and timeliness of data collection (Ozturk et al., 2020). 
Similarly, blockchain technology has been proposed as a mechanism for enhancing data 
integrity and transparency in supply networks by creating decentralised and tamper-resistant 
records of transactions (de Boissieu et al., 2021; Jimenez-Castillo et al., 2024). Blockchain-
based systems enable the secure storage and sharing of traceability data, allowing information 
about product origins, processing activities, and logistics movements to be accessed and 
verified by multiple actors (Hastig and Sodhi, 2020; Upadhyay et al., 2021; Fan et al., 2022; 
Shou and Domenech, 2022; Moretto and Macchion, 2022; B€ohmecke-Schwafert et al., 2022; 
Kumar et al., 2022; Aloini et al., 2023; Cole et al., 2019; Dong et al., 2025).

Recent studies have also highlighted significant barriers associated with the 
implementation of blockchain-enabled traceability systems, including scalability
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limitations, interoperability challenges, governance complexity, and unequal technological 
capabilities among supply chain actors (Kamath, 2018). These barriers are particularly 
relevant in fragmented and multi-tier industries such as fashion, where suppliers frequently 
operate heterogeneous legacy systems and possess uneven digital capabilities. Consequently, 
many firms adopt hybrid traceability architectures that combine multiple technologies and 
coordination mechanisms rather than relying on fully decentralised blockchain solutions.

Despite these advantages, the implementation of advanced digital traceability technologies 
presents several challenges. A major issue concerns the lack of standardisation and 
interoperability among different systems. Because supply chain actors may adopt 
heterogeneous digital infrastructures, ensuring seamless data exchange across organisations 
can be difficult (Manzoor et al., 2022). Integrating traceability systems with existing enterprise 
systems often requires significant investments and organisational changes, particularly in 
complex industries such as fashion, where legacy systems and fragmented supply networks are 
common (Kl€ockner et al., 2022; Tan and Salo, 2023). Cost considerations also represent a barrier 
to adoption, especially for small and medium-sized enterprises that may lack the resources to 
implement advanced digital infrastructures (Choi et al., 2022). Additional challenges relate to 
data governance, privacy, and sustainability. Traceability systems must ensure that sensitive 
operational data are protected while enabling appropriate levels of information sharing across 
actors (Nygaard and Silkoset, 2023; Moretto and Macchion, 2022). Moreover, certain 
technologies, such as blockchain, are associated with high energy consumption, raising 
concerns about their environmental sustainability (Parmentola et al., 2022; Khan et al., 2021). 
Furthermore, recent critical perspectives have questioned whether traceability initiatives always 
generate substantive transparency improvements or whether, in some cases, they may also 
support symbolic transparency and greenwashing practices (Egels-Zand�en and Hansson, 2016). 
The existence of digital traceability infrastructures does not automatically guarantee complete 
visibility across supply networks, as focal firms may selectively disclose information or prioritise 
specific sustainability indicators while obscuring others. This highlights the importance of 
governance mechanisms, data validation procedures, and inter-organisational accountability 
structures in ensuring the credibility and reliability of traceability systems.

One of the most prominent initiatives exploring digital traceability in the luxury fashion 
sector is the Aura Blockchain Consortium, developed by LVMH. This platform operates as a 
permissioned blockchain network that enables authorised actors to record and access 
traceability data across the supply chain. By linking product information to digital records, the 
platform supports product authentication, transparency, and consumer engagement through 
verified data. Compared with fully blockchain-based approaches such as Aura, many fashion 
firms currently adopt hybrid traceability architectures that combine RFID systems, barcodes, 
enterprise platforms, web-based interfaces, and organisational and governance practices 
(Papetti et al., 2019; Friedman and Ormiston, 2022; Ali et al., 2021; Zhang et al., 2025), 
providing greater operational flexibility and enabling gradual integration across partners while 
reducing implementation complexity and interoperability constraints. Digital traceability in 
fashion relies on the integration of identification technologies, interoperable information 
systems, and governance mechanisms that collectively support coordination and transparency 
across multi-tier supply networks.

2.5 Traceability depth and information visibility across supply chain tiers
Existing traceability literature has primarily conceptualised traceability granularity in 
operational terms, focusing on the degree to which products, batches, or materials can be 
individually identified, monitored, and reconstructed throughout supply chains (Regattieri 
et al., 2007; Karlsen et al., 2013). Prior studies have shown that different levels of traceability 
granularity influence operational control, recall efficiency, product authentication, and 
visibility across supply networks (Donnelly et al., 2009; Roy, 2021). In regulated industries 
such as agri-food and pharmaceuticals, traceability systems have traditionally prioritised
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batch-level identification mechanisms designed to support compliance, product safety, and 
contamination management (Karlsen et al., 2013; Kayikci et al., 2022). However, in industries 
characterised by fragmented and globally distributed supply networks, such as fashion, 
traceability configurations increasingly shape broader data integration and coordination 
capabilities across organisational tiers (Mej�ıas et al., 2019; Sodhi and Tang, 2019).

Traceability configurations influence not only operational monitoring, but also the extent to 
which information can be generated, integrated, accessed, and validated across multi-tier 
supply networks. Digital traceability systems therefore affect cross-tier visibility, 
interoperability, and coordination among firms operating different technological systems 
and governance structures (Garcia-Torres et al., 2022; Holmqvist and Kowalkowski, 2023). 
Despite the growing relevance of these issues, existing literature has provided limited 
conceptualisation of how varying traceability configurations shape information visibility and 
cross-tier integration within inter-organisational information systems. Building on this 
perspective, this study introduces the concept of traceability depth, defined as the degree of 
informational granularity, continuity, and cross-tier visibility through which products, 
materials, and transformations are digitally identifiable and linkable across supply network
stages. 

Traceability depth therefore reflects how extensively information associated with products, 
processes, and transformations can be reconstructed, integrated, and accessed across 
organisational boundaries (Cimino et al., 2008; Sodhi and Tang, 2019). Traceability depth 
includes multiple interrelated dimensions. First, it involves informational granularity, 
referring to whether traceability is implemented at batch level or item level (Regattieri 
et al., 2007). Second, it concerns information continuity, namely the ability to preserve data 
lineage and informational links across transformation stages and organisational transitions 
(Donnelly et al., 2009; Karlsen et al., 2013). Third, it relates to cross-tier visibility, indicating 
the extent to which information can be shared, integrated, and accessed across upstream and 
downstream actors within the supply network (Sodhi and Tang, 2019; Garcia-Torres et al., 
2022). Finally, traceability depth reflects the scope of digital integration across organisational 
tiers, information systems, and platform architectures (Tiwana, 2014; de Reuver et al., 2018). 
Different levels of traceability depth create trade-offs between operational feasibility, 
visibility, and coordination complexity across supply network stages (Roy, 2021; Mej�ıas et al., 
2019). Upstream actors operating large-scale material flows frequently adopt batch-level 
traceability configurations that support aggregation and operational efficiency while limiting 
informational granularity (Donnelly et al., 2009). By contrast, downstream actors in industries 
such as fashion increasingly implement item-level traceability systems to support product 
authentication, customer-facing transparency, sustainability communication, and brand 
protection (Garcia-Torres et al., 2022; Holmqvist and Kowalkowski, 2023). In luxury 
fashion networks, greater traceability depth can also strengthen country-of-origin strategies, 
reinforce brand legitimacy, and support sustainability-oriented communication toward 
consumers and stakeholders.

At the same time, increasing traceability depth also generates higher data management 
complexity and integration requirements. Capturing and validating highly granular 
traceability data across multiple organisational actors requires interoperable digital 
infrastructures, standardised identifiers, governance mechanisms, and coordinated 
information-sharing practices (Cimino et al., 2008; Sodhi and Tang, 2019). Moreover, 
differences in supplier digital capabilities, data quality, and willingness to disclose operational 
information may constrain the achievable level of traceability depth across supply network 
tiers (Hannibal and Kauppi, 2019). Traceability depth can therefore be understood as a design 
dimension of digital traceability architectures reflecting different configurations of 
informational visibility, interoperability, and coordination across supply chain tiers. This 
perspective extends existing traceability and supply chain visibility literature by 
conceptualising traceability depth not merely as operational granularity, but as a socio-
technical characteristic of inter-organisational information infrastructures supporting
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distributed interoperability across multi-tier supply networks (Mej�ıas et al., 2019; Sodhi and 
Tang, 2019).

Taken together, the literature reviewed in this section shows that prior traceability research 
has been dominated by two partial perspectives: a compliance- and operations-oriented view 
rooted in regulated sectors such as agri-food, and a growing but still fragmented information-
systems view that has introduced relevant constructs, IOS, data integration, platform-enabled 
coordination, without yet integrating them into a single account of how traceability 
infrastructures are built and governed across multi-tier, non-regulated supply networks such as 
fashion. None of the reviewed studies simultaneously addresses the anticipatory regulatory 
logic of traceability adoption, the socio-technical and power dynamics of platform-mediated 
coordination, and the configurational variation of traceability depth across heterogeneous 
organisational tiers. This is the specific gap the present study addresses: rather than reviewing 
these three streams as separate bodies of work, the remainder of the paper uses them as an 
integrated analytical lens, developed into the research questions and framework presented 
next, and subsequently mobilised as tools of analysis in the Methodology, Findings, and 
Discussion sections, where the concept of traceability itself shifts function, from an object of 
prior scholarly inquiry here in Section 2, to an analytical and theoretical lens applied to the 
empirical case in Sections 3 to 6. Section 3 does not revisit the literature reviewed above but 
operationalises these theoretical insights into the analytical framework that guides the 
empirical investigation.

This gap also has methodological implications. Capturing how traceability infrastructures 
are built and governed across heterogeneous, multi-tier actors calls for a research design able 
to investigate contemporary phenomena within their real-life context and to generate in-depth 
insight into an emerging research area, for which case study research is particularly well suited 
(Voss et al., 2002; Yin, 1994), and specifically an embedded, single-case design of the kind 
proposed by Eisenhardt (1989) and Eisenhardt and Graebner (2007), given the need to 
examine multiple organisational tiers within one network. Within this tradition, the Gioia et al. 
(2013) approach to qualitative rigour offers a transparent way of connecting informant-centric 
evidence to the theoretical constructs discussed above, namely IOS, distributed information 
sharing, affordances, boundary objects, and configurational logic, and is therefore adopted, in 
adapted form, as the analytical procedure detailed in Section 4.

3. Research objectives and analytical framework
Many studies have examined the development and implementation of traceability systems, 
particularly in regulated sectors such as the agri-food industry, where traceability is primarily 
driven by legislative requirements and food safety regulations (Karlsen et al., 2013; Annosi 
et al., 2021; dos Reis and Machado, 2022). In these contexts, traceability systems are typically 
designed to ensure compliance and to support product recall procedures. Consequently, much 
of the existing literature conceptualises traceability as a compliance-oriented monitoring 
mechanism aimed at managing operational risks and ensuring product safety. However, in 
other industrial contexts, traceability remains formally voluntary but is increasingly 
implemented as part of broader strategic initiatives related to sustainability, transparency, 
and supply chain coordination. In industries such as fashion, traceability is rarely mandated but 
is increasingly shaped by anticipation of forthcoming regulation, and is therefore implemented 
as a proactive managerial choice. This creates a distinct context in which traceability adoption 
is shaped not only by regulatory pressures, but also by strategic motivations, technological 
capabilities, and inter-organisational coordination mechanisms. Under these conditions, firms 
face the challenge of designing information infrastructures before detailed regulatory 
implementation measures are fully defined, making traceability design itself an anticipatory 
organisational capability rather than a purely compliance-oriented activity.

This shift highlights the need to understand traceability systems as digital infrastructures 
enabling data generation, integration, and exchange across distributed supply network actors
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(Sodhi and Tang, 2019; Garcia-Torres et al., 2022). Despite the growing relevance of such 
systems, existing research has provided limited insights into how traceability systems are 
designed and implemented as inter-organisational information systems across multi-tier 
supply networks. In particular, prior studies have often focused on specific supply chain 
segments or individual firms, overlooking the role of digital platforms, data standardisation, 
and information integration across multiple tiers. Furthermore, the absence of widely accepted 
traceability standards and reference models—particularly beyond blockchain-based 
solutions—creates additional challenges for data interoperability and coordination among 
heterogeneous actors (Reck et al., 2022). As a result, there remains limited understanding of 
how traceability systems operate as distributed information systems that support coordination, 
transparency, and sustainability across complex supply networks.

Prior traceability research has only partially engaged with foundational inter-organisational 
information systems (IOS) literature explaining how digitally enabled coordination, reciprocal 
interdependence, coordination mechanisms, and interoperability challenges shape information 
integration throughout the network (Johnston and Vitale, 1988; Kumar and van Dissel, 1996; 
Robey et al., 2008). Existing studies have frequently examined traceability technologies, 
sustainability practices, or transparency initiatives separately, while providing limited explanation 
of how platform-enabled architectures support the continuous generation, validation, and 
integration of traceability information across multiple organisational tiers. Consequently, 
important IS questions concerning distributed information sharing, data lineage continuity, 
governance complexity, and cross-tier coordination remain underexplored within digital 
traceability research. The literature also provides limited conceptualisation of how different 
traceability configurations influence information visibility and coordination across supply chain 
tiers. While prior studies have discussed traceability granularity primarily from an operational 
perspective (Regattieri et al., 2007), less attention has been devoted to understanding how different 
levels of informational granularity, continuity, and cross-tier visibility shape inter-organisational 
coordination and digital infrastructure requirements within multi-tier supply networks.

Against this background, this study aims to investigate how fashion firms implement 
digital traceability systems across multi-tier supply networks, focusing on the interaction 
between strategic drivers, enabling mechanisms, and traceability practices. By adopting an 
information systems perspective, the study conceptualises traceability as a network-level 
digital infrastructure supporting data integration and coordination across organisational 
boundaries.

Accordingly, the study addresses the following research questions:

RQ1. How do fashion firms build digital traceability infrastructures in anticipation of 
forthcoming regulatory requirements (e.g. the EU’s CSDDD, CSRD, and ESPR), 
and what strategic, institutional, and operational drivers shape the resulting depth of 
these infrastructures in multi-tier fashion supply networks?;

RQ2. How do digital, informational, relational, and configurational mechanisms shape 
the design and effectiveness of traceability systems across organisational tiers, and 
what are the implications for inter-organisational information systems (IOS) 
design?

To address these questions, the study develops an analytical framework (Figure 1) linking 
traceability drivers with enabling mechanisms and operational practices. The framework 
captures the interactions between sustainability pressures, digital infrastructures, and 
coordination mechanisms, highlighting how traceability systems support the integration of 
data and coordination of activities across supply network actors. Rather than functioning as a 
linear input-process-output model, the framework is used analytically in two complementary 
ways. First, drawing on the affordance, sociomateriality, and boundary-object perspectives 
introduced in Section 2.2, platform coordination, data standardisation, and governance 
mechanisms are treated not simply as inputs producing an information-integration output, but
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as elements whose interaction reshapes the social and power dynamics of the network, a 
relationship examined explicitly in the Discussion. Second, following recent configurational 
and equifinality-based research in supply chain and sustainability management (Xi et al., 
2023; Feng and Sheng, 2023; Jiang et al., 2024; Wang and Feng, 2026; Zhang et al., 2026), the 
framework treats regulatory pressure, digitally-enabled coordination, data standardisation, 
and relational governance as potentially equifinal antecedents of traceability depth: different 
combinations of these conditions, rather than a single necessary pathway, may allow different 
actors in the network to reach comparable levels of traceability participation. Accordingly, the 
framework assumes that equivalent traceability outcomes may emerge from different 
combinations of technological capabilities, governance arrangements, regulatory conditions, 
and organisational practices, rather than from a single optimal implementation pathway. By 
considering multiple supply chain tiers, from raw material sourcing to final product 
distribution, the framework provides a basis for interpreting how such configurations vary 
across organisational tiers characterised by uneven digital capability and bargaining power. 
The framework also incorporates the concept of traceability depth to explain how different 
configurations of informational granularity and visibility shape coordination requirements and 
information integration across supply chain tiers. In doing so, the study responds to recent calls 
for stronger integration between traceability research and broader IS debates concerning 
digital platforms, affordances, configurational analysis, and inter-organisational coordination 
within distributed network environments.

The empirical analysis focuses on a multi-tier luxury fashion supply network, examining 
how data flows, digital platforms, and coordination mechanisms support traceability 
implementation throughout the network. Through this perspective, the study aims to 
provide insights into how traceability systems can support transparency, sustainability, and 
coordination in contemporary supply networks.

The following sections describe the research methodology adopted in the study and the 
empirical setting used to investigate traceability implementation across different supply chain 
tiers. Subsequently, the case study findings are presented and discussed in relation to the 
research questions and theoretical framework.

Figure 1. Conceptual framework of digital traceability systems as inter-organisational information 
infrastructures in multi-tier supply networks
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4. Methodology
Considering the exploratory nature of the research questions and the limited empirical 
evidence on traceability implementation within multi-tier fashion supply chains, and for the 
methodological reasons discussed in Section 2, this study adopts a qualitative, single 
embedded case study design. The selected case focuses on one of the leading and most 
representative companies in the luxury fashion industry in terms of turnover and number of 
employees. The focal company specialises in leather goods, footwear, clothing, and 
accessories, and has recently launched an extensive traceability initiative for its leather 
products, formally voluntary but explicitly developed in anticipation of forthcoming EU due-
diligence and disclosure requirements (CSDDD, CSRD, ESPR). At the time of the empirical 
investigation, however, the detailed implementation requirements of the Digital Product 
Passport for the textile and fashion sector had not yet been formally specified, making the 
analysed initiative particularly suitable for examining how firms design digital traceability 
infrastructures under conditions of regulatory uncertainty. This project involves multiple 
actors across the supply network, from raw material sourcing to final product distribution. The 
focal company was selected because it represents an exemplary case of traceability 
implementation within the fashion sector and provides a unique opportunity to observe the 
coordination mechanisms and technological infrastructures required to implement traceability 
across multiple supply chain tiers (Eisenhardt, 1989; Eisenhardt and Graebner, 2007). The 
case is particularly suitable for investigating digital traceability as an inter-organisational 
information system because it involves multiple organisational actors operating 
interconnected digital infrastructures and continuously exchanging traceability information 
across transformation stages.

In particular, the case enables the investigation of traceability systems as inter-
organisational information systems, allowing the analysis of how data are generated, 
standardised, and exchanged across organisational boundaries. The traceability project 
analysed in this research extends from third-tier suppliers to final consumers, allowing the 
investigation of traceability practices across upstream and downstream stages of the supply 
network. The inclusion of the Spanish farmer reflects the actual sourcing configuration of the 
analysed luxury fashion supply network rather than a sampling decision made by the 
researchers. The focal company sources bovine hides through cross-border supply 
relationships that are common within the European leather industry, where the Iberian 
Peninsula represents one of the principal livestock production areas supplying the type of hides 
used by Italian luxury leather manufacturers. Accordingly, the objective of the study was not to 
compare national agricultural systems, but to examine how digital traceability infrastructures 
operate across heterogeneous organisational actors participating in the same multi-tier 
European supply network.

As a small-scale operator with limited digital infrastructure, the farmer contributes 
comparatively little structured information directly to the shared platform. Rather than 
representing a weakness of the case design, this organisational tier provides an empirically 
informative illustration of the heterogeneous digital capabilities that characterise real multi-
tier supply networks. It represents the point at which digital traceability infrastructures 
encounter their greatest constraints in terms of digital capability, interoperability, and 
organisational resources, thereby offering valuable insights into how information integration 
mechanisms, platform-enabled coordination, and governance arrangements accommodate 
actors with markedly different levels of technological maturity within the same supply 
network. These issues are examined further in Sections 5 and 6.

The unit of analysis of this research is the focal company’s multi-tier supply network, 
encompassing all major organisational actors involved in the sourcing, transformation, and 
distribution of leather products, from raw material suppliers to retailers. The embedded case 
study design enables comparisons across organisational tiers and supports the identification of 
traceability mechanisms operating at both firm and network levels. This multi-tier perspective 
is particularly appropriate for analysing inter-organisational information systems because it
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captures how information flows, digital infrastructures, and governance arrangements operate 
across heterogeneous organisational layers characterised by different levels of digital 
capability and reciprocal interdependence. Although the study is based on a single embedded 
case, its objective is analytical rather than statistical generalisation (Yin, 1994), providing an 
appropriate setting for examining how digital traceability infrastructures operate within 
complex and distributed supply networks characterised by heterogeneous information 
systems, fragmented governance structures, and uneven organisational capabilities.

To ensure methodological rigour and reliability, a structured research protocol was adopted 
throughout the study (Voss et al., 2002). The research began with an extensive review of the 
literature on traceability systems and supply chain transparency in order to develop the 
conceptual framework guiding the empirical investigation. Subsequently, data were collected 
through multiple qualitative methods in order to ensure triangulation and improve the 
robustness of the findings. Data collection was conducted between September 2025 and 
January 2026 and involved three main sources of evidence: semi-structured interviews, 
archival documentation, and direct observations during plant visits.

The use of multiple data sources strengthens the construct validity of the research by 
allowing evidence to be triangulated across different perspectives (Eisenhardt and Graebner, 
2007; Yin, 1994). Semi-structured interviews were conducted with key informants from the 
focal company and its main supply chain partners directly involved in traceability 
implementation across the network. As reported in Table 1, eleven semi-structured 
interviews were conducted across the five organisational tiers of the supply network. Three 
interviews were conducted at the focal company involving the Chief Sustainability Officer, an 
ICT Specialist, and an Operations Manager. Two interviews were conducted at each of the 
remaining organisational tiers, including the tannery, hide collector, slaughterhouse, and 
farmer levels. Interviewees included CEOs, COOs, Owner-Managers, and Operations 
Managers responsible for traceability implementation and supply-chain coordination 
activities. The multi-informant design ensured that traceability practices were examined 
from different strategic, technological, and operational perspectives within each 
organisational tier, thereby supporting the cross-tier analytical perspective adopted in the 
study. Interviews lasted between approximately 60 and 120 min and were conducted in person 
during multiple visits to the participating organisations. This approach enabled the researchers 
to complement the interview data with direct observations of traceability practices, operational 
processes, and information systems within the companies’ facilities. These actors were 
selected because of their direct involvement in the design, coordination, and operational 
implementation of the traceability system. In particular, the inclusion of ICT specialists was 
essential for capturing the technological and informational dimensions of the traceability

Table 1. Composition of the analysed supply chain

Company
Role in the 
supply chain Country Company size Interviewees

Focal
Company

Brand owner Italy Large Enterprise Chief Sustainability Officer; ICT 
Specialist; Operations Manager 

First-tier
supplier

Tannery Italy Large Enterprise CEO; Operations Manager

Second-tier
supplier

Hide collector Italy Large Enterprise CEO; Operations Manager

Third-tier
supplier

Slaughterhouse Italy Large Enterprise COO; Operation Manager

Fourth-tier
supplier

Farmer Spain SME - Small and 
Medium-sized 
Enterprise

Owner; Operations Manager
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architecture, including digital platforms, data management processes, interoperability 
mechanisms, and system functionalities supporting distributed information sharing across 
organisational tiers.

Interviewees were purposively selected, in collaboration with the focal company, on the 
basis of two criteria: direct operational responsibility for traceability-related activities within 
their organisation, and sufficient seniority or tenure to speak to how traceability practices had 
evolved over time. The number of interviews per tier reflects the size and internal 
differentiation of each organisation, three roles at the focal company given its more complex 
internal division of labour between sustainability, ICT, and operations functions, and two roles 
at each upstream and midstream actor, where responsibility for traceability activities was more 
concentrated. Data collection continued until the combined interview, observational, and 
documentary evidence no longer generated substantively new insights relevant to the research 
questions within the boundaries of the embedded case. The resulting judgement concerns the 
adequacy of the empirical evidence to support theory elaboration in this specific research 
setting rather than a claim of comprehensive saturation across all organisational tiers. Given 
the embedded single-case design, the adequacy of the evidence was assessed holistically by 
considering the convergence of multiple sources of evidence—including interviews, plant 
visits, direct observations, and archival documentation—rather than through the number of 
interviews conducted within each individual tier. This judgement is necessarily bounded by 
the selected case and is acknowledged as a limitation of the study in Section 7.

Each interview followed a semi-structured protocol designed to explore the drivers, 
challenges, and operational mechanisms associated with traceability implementation within 
the supply network. Additional questions were included to investigate how data are captured, 
standardised, and shared across systems, as well as how digital platforms support inter-
organisational coordination. Interviews were recorded and subsequently transcribed to 
facilitate systematic analysis (Yin, 1994). To complement the interviews, the researchers 
collected and analysed internal documents provided by the participating organisations, 
including process maps, traceability procedures, system documentation, and sustainability 
reports. These documents were also used to analyse the information architecture of the 
traceability system, including data structures, coding systems, and information flows across 
supply chain actors. In addition, plant visits were conducted at the facilities of the focal 
company and its main suppliers. These visits allowed the researchers to observe traceability 
practices and information management systems directly, thereby improving the contextual 
understanding of the processes being studied. The data collection process was iterative and 
continued until data saturation was reached, meaning that additional interviews did not 
generate substantially new insights (Eisenhardt, 1989; Voss et al., 2002). The extended 
duration of the data collection phase allowed researchers to refine emerging interpretations, 
validate preliminary findings with informants, and compare perspectives across organisational 
tiers. The composition of the analysed supply chain is summarised in Table 1.

To guide the interviews, a semi-structured interview protocol was developed based on the 
research questions and the literature on traceability systems (Voss et al., 2002). The interview 
protocol included questions regarding the role of the interviewee within the company, the 
motivations for implementing traceability practices, the challenges encountered during 
implementation, and the technologies used to track products and materials across the supply 
chain. In addition, the protocol explicitly addressed information systems aspects, including 
data generation processes, system integration, data validation mechanisms, and platform-
based information exchange.

The interview protocol addressed the following topics:

(1) Role of the interviewee within the company and involvement in traceability practices;

(2) Drivers motivating the company to implement traceability systems, including external 
pressures such as regulations or customer demands;
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(3) Challenges and barriers encountered during traceability implementation;

(4) Technologies and tools used to track materials and products across the supply chain;

(5) Mechanisms used to ensure the accuracy and completeness of traceability data;

(6) Communication of traceability information to customers and stakeholders.

Following data collection, interview transcripts, observational notes, and archival 
documentation were analysed through a theory-informed abductive coding process drawing 
on the data-structuring principles proposed by Gioia et al. (2013). The Gioia approach was 
used as a transparent procedure for organising and communicating the progression from 
informant-level evidence to theoretically informed interpretations, rather than as a basis for 
claiming unconstrained inductive theory generation. Analysis proceeded iteratively between 
the IOS and information-integration framework, the empirical material, and emerging cross-
tier interpretations. The resulting structure includes informant-centric first-order concepts, 
theoretically informed second-order themes, and aggregate analytical dimensions, as 
represented in Figure 2.

In the first analytical stage, the researchers coded the interview transcripts while remaining 
as close as possible to the language and experiences reported by the informants. Although this 
stage retained informant-centric labels, coding was conducted within the broad domains 
already reflected in the theoretically informed interview protocol, including traceability 
drivers, data generation, system interoperability, governance, and cross-tier information 
exchange. First-order concepts therefore captured participants’ own expressions concerning 
issues such as the need to “understand where materials come from”, the difficulty of “ensuring 
that all suppliers manage information consistently”, the use of common codes, the adaptation 
of manual records to platform requirements, and the unequal operational effort required across 
organisational tiers.

In the second stage, these first-order concepts were iteratively compared across interviews, 
organisational tiers, and complementary data sources, and subsequently interpreted through

Figure 2. Theory-informed abductive data analytical process
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the study’s theoretical framework to develop second-order themes. These themes included 
strategic and regulatory drivers, IOS enabling mechanisms, syntactic, semantic, and pragmatic 
information integration (Barki and Pinsonneault, 2005), platform-enabled coordination, 
governance arrangements, and traceability-depth configurations. In the final stage, the second-
order themes were organised into broader aggregate analytical dimensions explaining how 
digital traceability infrastructures are designed, implemented, enacted, and governed across 
multi-tier supply networks. These aggregate dimensions comprised strategic and institutional 
drivers, IOS enabling mechanisms, distributed information-sharing processes, traceability 
configurations and depth, and system-level outcomes. The Gioia-inspired data structure was 
therefore used as a transparent analytical device to organise the progression from informant-
centric evidence to theoretically informed interpretation, rather than as evidence of 
unconstrained inductive theory generation.

It should be acknowledged that the semi-structured interview protocol was itself developed 
from the inter-organisational information systems (IOS) and information integration framework 
established during the literature review. Consequently, the first-order concepts inevitably reflect 
the broad domains explored during data collection rather than emerging independently of the 
researchers’ prior theoretical commitments. The analytical process is therefore more accurately 
characterised as theory-informed and abductive from the outset, moving iteratively between the 
theoretical framework, the empirical material, direct observations, and archival documentation. 
Consistent with this positioning, the purpose of the Gioia-inspired methodology was not to 
generate entirely new theory from an unconstrained empirical starting point, but to provide a 
rigorous and transparent procedure for organising empirical evidence and elaborating existing 
theoretical concepts. Accordingly, the study is positioned as an exercise in theory elaboration, 
extending and refining existing IOS, information integration, and digital traceability literature 
through rich empirical evidence drawn from an embedded multi-tier case study, rather than as an 
exercise in unconstrained inductive theory building.

To enhance the reliability of the analysis, two researchers independently coded selected 
interview transcripts and subsequently compared their interpretations. Discrepancies were 
discussed until consensus was reached, thereby ensuring consistency in the coding process and 
strengthening the credibility of the analysis. This double-coding and consensus procedure 
served as a form of investigator triangulation and peer debriefing throughout the study. Coding 
was conducted manually using structured coding tables that systematically linked each 
informant quotation to its corresponding first-order concept, theory-informed second-order 
theme, and aggregate analytical dimension, thereby maintaining a transparent chain of 
evidence throughout the analytical process rather than relying on dedicated qualitative data 
analysis software. Accordingly, Figure 2 should be interpreted as a transparent representation 
of this theory-informed abductive analytical process rather than as evidence of a purely 
emergent coding structure independent of the underlying theoretical framework. The figure 
illustrates how informant-centred empirical evidence was progressively interpreted through 
the IOS and information integration framework to develop higher-order analytical dimensions. 
Finally, cross-tier comparison deliberately preserved, rather than smoothed over, divergent 
patterns across organisational tiers, including the more limited and differently structured data 
contribution of the upstream farmer tier. These differences were treated as analytically 
informative evidence that contributed to the interpretation developed in the Findings and 
Discussion rather than as inconsistencies to be eliminated.

In addition, a chain of evidence was maintained throughout the research process to allow 
external readers to trace the analytical steps linking empirical observations to conclusions 
(Yin, 1994). The analysis combined within-case analysis and cross-tier analysis (Table A1 - 
Appendix 1). Within-case analysis was used to examine traceability practices implemented by 
each actor within the focal supply network, while cross-tier analysis enabled the identification 
of patterns and differences across supply chain stages. This analytical approach also allowed 
the identification of how data flows, digital infrastructures, and inter-organisational 
information systems operate across different tiers of the supply network. To provide a

Journal of 
Enterprise 

Information 
Management

Downloaded from ftp.​nowpublishers.​com/​jeim/​article-pdf/​doi/​10.​1108/​JEIM-03-2026-0440/​11832634/​jeim-03-2026-0440en.​pdf by guest on 11 September 2026



structured overview of how traceability systems operate across different levels of the supply 
network, Table A2 - Appendix 2 presents a cross-tier analysis highlighting the main 
differences and complementarities among upstream, midstream, and downstream actors. This 
analysis supports the interpretation of the findings by identifying systematic patterns in 
traceability objectives, data characteristics, and information system configurations across 
supply chain tiers.

Although the study focuses on a single luxury fashion network, the multi-tier embedded 
design and the analytical orientation of the research provide relevant theoretical insights into 
how digital traceability infrastructures operate as inter-organisational information 
infrastructures within complex and distributed supply networks. Building on this cross-tier 
overview, the following section presents the empirical findings, structured around the key 
drivers, enabling mechanisms, and traceability practices identified in the case study.

5. Findings
The empirical analysis of the traceability system implemented within the analysed fashion 
supply network provides insights into how traceability is developed and coordinated across 
multiple supply chain tiers from an information systems perspective. By examining the 
activities and interactions among supply chain actors, the study highlights the drivers 
motivating the adoption of traceability systems, the digital and organisational mechanisms that 
support their implementation, and the operational practices through which traceability is 
achieved across the network. More specifically, the findings illustrate how traceability systems 
operate as inter-organisational digital infrastructures that enable the generation, 
standardisation, and exchange of data across distributed actors. The results show that 
traceability implementation within the analysed fashion supply network, while formally 
voluntary, is substantially anticipatory of forthcoming regulation and is driven by a 
combination of strategic, regulatory, and operational motivations, which shape the design of 
the traceability system and influence the depth of traceability achieved across different supply 
chain tiers. In addictio, the implementation of traceability depends on enabling mechanisms 
that facilitate information integration, interoperability, and coordination across heterogeneous 
actors. These mechanisms include digital platforms, shared identifiers, data standardisation 
processes, validation procedures, governance arrangements, and relational coordination 
practices that collectively support the continuity and reliability of information flows across the 
supply network. Through these mechanisms, firms operationalise traceability by 
implementing differentiated traceability configurations and information-sharing practices 
across upstream, midstream, and downstream stages of the network.

Accordingly, the findings are presented in three main sections. The first section examines 
the strategic and operational drivers motivating the adoption of digital traceability systems 
across the supply network. The second section analyses the digital, informational, and 
organisational mechanisms enabling traceability implementation and inter-organisational data 
sharing. The third section explores the traceability practices and information architectures 
implemented across different supply network tiers, highlighting how varying levels of 
traceability depth emerge across upstream, midstream, and downstream stages of the network.

5.1 Drivers of digital traceability systems adoption
The empirical findings show that the adoption of traceability systems within the analysed 
fashion supply network is driven by a combination of strategic, operational, institutional, and 
relational motivations. These drivers create pressures for firms to develop capabilities for data 
generation, information integration, and coordination across distributed organisational actors. 
Rather than functioning solely as compliance-oriented monitoring mechanisms, traceability 
systems emerge as inter-organisational information infrastructures supporting visibility, 
coordination, and governance across multiple supply chain tiers.
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One of the primary drivers identified in the case study is the increasing importance of 
sustainability. The focal company has progressively recognised the need to improve visibility 
over its supply network in order to monitor environmental and social impacts associated with 
production processes. This requires the collection and integration of data related to raw 
material origins, production activities, and supplier practices across multiple supply chain 
tiers. As highlighted by one interviewee, “we needed to understand where our materials come
from and how they are processed, otherwise it is impossible to manage sustainability
properly” (Focal Company – Chief Sustainability Officer). In addition, “customers 
increasingly ask for transparency, and without traceability data we cannot provide credible
information” (Focal Company – Sustainability Officer). In this context, traceability systems 
are implemented as digital infrastructures that enable firms to access and manage such 
information, thereby supporting sustainability objectives and compliance with emerging 
regulatory requirements. These findings suggest that sustainability pressures do not simply 
increase the demand for transparency, but also intensify the need for integrated inter-
organisational information systems capable of supporting cross-tier information visibility. 
Moreover, traceability systems support the identification and mitigation of environmental 
risks across upstream supply chain stages. By enabling visibility over raw material sourcing 
and production processes, firms can monitor carbon footprint data, identify high-risk 
suppliers, and demonstrate compliance with emerging regulatory requirements concerning 
supply chain emissions and environmental due diligence emerging from initiatives such as the 
European Green Deal and the CSRD. In this context, traceability systems function as digital 
infrastructures enabling the generation, validation, and exchange of sustainability-related 
information across distributed supply network actors.

A second key driver relates to product quality management and operational control. 
Traceability systems allow companies to capture and analyse data associated with production 
processes, enabling the identification of defects and the monitoring of product quality across 
the supply network. By linking product information to specific batches and processing stages, 
firms can trace quality issues back to their origin and implement corrective actions more 
effectively. As noted by a supplier, “traceability allows us to identify exactly where a problem
originates, which is essential for managing quality issues” (Tannery – Production Manager).
Furthermore, “if there is a defect, we can trace it back to a specific batch and isolate the issue
immediately” (Focal Company – Operations Manager). From an IOS perspective, these 
findings highlight how traceability systems support coordination under conditions of 
reciprocal interdependence, where information generated by one actor directly affects 
operational decisions and visibility across other organisational tiers. Effective quality 
management therefore depends not only on local monitoring practices, but also on the 
continuity and reliability of information flows across the network.

Brand protection and product authenticity represent another critical driver of traceability 
adoption, particularly in the luxury fashion segment. The ability to provide verifiable and 
structured information about product origins and manufacturing processes is essential for 
safeguarding brand reputation and maintaining consumer trust. Traceability systems enable 
firms to create digital records associated with products, which can be used to authenticate 
items and support country-of-origin claims. As emphasised by one respondent, “in the luxury 
segment, being able to demonstrate where a product comes from is fundamental for protecting
the brand” (Focal Company – Brand Manager). Another interviewee noted that “traceability 
data support our ‘Made in’ claims and help us maintain customer trust” (Focal Company –
Marketing Director). The findings indicate that traceability systems increasingly operate as 
strategic information infrastructures supporting the management and communication of 
product-related information toward external stakeholders. This reinforces the role of digital 
traceability systems not only as operational monitoring tools, but also as mechanisms 
supporting legitimacy, differentiation, and customer-facing transparency.

Another critical driver concerns the growing complexity of coordination across fragmented 
supply networks. The analysed supply chain involves multiple actors operating across
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different organisational and technological environments, creating significant challenges 
related to visibility and coordination. Traceability systems address these challenges by 
enabling the integration of information flows across supply chain tiers and by supporting the 
alignment of operational activities among actors. As highlighted by one supplier, “without 
shared data, coordination across suppliers becomes extremely difficult” (Tannery –
Operations Manager). Similarly, “the system helps us align information across all actors
involved in the production process” (Focal Company – ICT Specialist). These findings are 
consistent with IOS literature emphasising how increasing interdependence among actors 
intensifies the need for interoperable digital infrastructures and shared coordination 
mechanisms (Kumar and van Dissel, 1996; Robey et al., 2008). In the analysed case, 
traceability systems support coordination not only through information exchange, but also 
through the continuous validation, synchronisation, and updating of interconnected 
traceability information across organisational boundaries.

A further driver concerns the need to enhance transparency towards consumers and other 
stakeholders. Increasingly, customers demand access to reliable information about product 
origins, sustainability practices, and production conditions. Traceability systems enable firms 
to respond to these demands by providing structured and accessible information through 
digital interfaces, thereby supporting customer engagement and strengthening brand 
positioning (Diallo et al., 2021; Holmqvist and Kowalkowski, 2023). As noted by one 
manager, “consumers want to know the story behind the product, and traceability allows us to
provide that information” (Focal Company – Sustainability Manager). These findings indicate 
that traceability systems increasingly operate as strategic information infrastructures 
supporting the management and communication of product-related information towards 
external stakeholders. From an IOS perspective, transparency therefore depends not only on 
the availability of traceability data, but also on the capability to integrate, validate, and 
communicate information consistently across organisational tiers.

The findings indicate that traceability systems can generate additional value by enabling 
data-driven decision-making. By collecting and integrating information across the supply 
network, firms can analyse product flows, identify inefficiencies, and improve supply chain 
performance. As highlighted by one respondent, “having access to integrated data allows us to 
better understand our processes and improve decision-making” (Focal Company – ICT
Specialist). In this sense, traceability systems generate value not only through transparency 
and monitoring, but also through the creation of integrated information resources supporting 
analytics and managerial decision-making across distributed supply network actors. At the 
same time, the findings reveal that traceability adoption also creates governance challenges 
associated with information sharing across organisational actors. The implementation of the 
traceability system required the focal company to define shared standards, validation 
procedures, and access rules regulating how information is generated and exchanged across 
the network. Informants highlighted that not all actors possessed the same technological 
capabilities or willingness to disclose operational information. In particular, upstream actors 
with lower levels of digital maturity often experienced difficulties in adapting to new 
information requirements. As noted by one respondent, “the challenge is not only collecting 
the data, but ensuring that all suppliers manage and share information consistently” (Focal 
Company – ICT Specialist). These findings suggest that digital traceability adoption involves 
not only technological implementation, but also governance and relational coordination 
challenges. The effectiveness of traceability systems therefore depends on the ability to align 
partners through shared standards, interoperable information structures, and trust-based 
coordination mechanisms capable of supporting reliable information exchange across supply 
chain tiers.

This highlights the role of traceability systems not only as tools for monitoring and 
transparency, but also as inter-organisational digital infrastructures supporting analytics and 
strategic decision-making. The results show that their adoption is driven by a combination of 
interrelated strategic, operational, and institutional factors, reflecting firms’ increasing need to
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manage distributed data, integrate heterogeneous information sources, and develop inter-
organisational capabilities that enhance information integration, visibility, coordination, and 
sustainability across multi-tier supply networks.

5.2 Digital and information mechanisms enabling traceability implementation
The implementation of traceability systems within the analysed fashion supply network is 
enabled by a set of interconnected digital, informational, and organisational mechanisms that 
support data integration and coordination across supply chain actors. These mechanisms allow 
firms to generate, standardise, and exchange data across organisational boundaries, ensuring 
the continuity and reliability of information flows throughout the network.

A first enabling mechanism concerns data standardisation. The traceability system requires 
the adoption of shared coding structures and data formats that allow different actors to record 
and interpret information consistently. Standardised identifiers are used to link raw materials, 
intermediate products, and finished goods across production stages, enabling the alignment of 
data across heterogeneous organisations. One respondent noted “we had to define common 
codes and data formats, otherwise each supplier would manage information differently”
(Focal Company – ICT Specialist). This standardisation is essential for ensuring 
interoperability among systems and for maintaining the integrity of traceability data as 
products move across the supply network (Bevilacqua et al., 2009). Another respondent noted 
that “without standardisation, data cannot be integrated across the different stages of the
supply chain” (Focal Company – IT Manager). From an information integration perspective, 
these findings highlight the importance of syntactic integration mechanisms enabling 
heterogeneous actors to exchange and interpret traceability information consistently across 
organisational tiers. Shared identifiers, coding structures, and data protocols therefore function 
as foundational IOS mechanisms supporting interoperability and cross-tier coordination.

A second mechanism relates to ICT integration. The traceability system relies on the 
integration of digital technologies that support data capture, storage, and transmission across 
supply chain actors. In the analysed case, web-based platforms and identification technologies 
such as RFID enable the collection of data at different stages of the production process and 
allow information to be shared in near real time. As explained by one manager, “the platform is 
essential because it connects all actors and allows data to be shared continuously” (Focal
Company – IT Manager). These technologies support the synchronisation of information 
flows and enhance visibility over product movements and transformations across the network. 
The integration of heterogeneous legacy systems across organisational tiers is achieved 
through a combination of technical and organisational mechanisms. At the upstream tiers, 
where suppliers such as the slaughterhouse and hide collector operate basic digital systems or 
partially paper-based records, data are transferred to the shared platform primarily through 
structured manual data-entry procedures and simplified web-based interfaces designed to 
accommodate actors with limited digital capabilities. At the midstream tier, the tannery’s ERP 
system is partially connected to the shared traceability platform through data export 
mechanisms enabling the periodic synchronisation of batch-level production records. At the 
downstream tier, the focal company’s integrated ERP and RFID systems are more tightly 
coupled with the platform, enabling near real-time data exchange and automated updating of 
traceability records. This hybrid integration configuration reflects the heterogeneous digital 
maturity of actors across the supply network and highlights the trade-offs between full system 
integration and operational feasibility within fragmented multi-tier environments. The 
traceability system operates as a shared digital platform that connects multiple actors and 
enables the exchange of structured information across organisational tiers. Through this 
platform, each actor can access relevant traceability data and update information related to 
production activities, thereby contributing to a distributed information infrastructure that 
supports coordination and transparency. As noted by a supplier, “without the system, we would 
not be able to manage the flow of information across the supply chain” (Tannery – Operations
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Manager). These findings reinforce the role of digital platforms as coordination infrastructures 
supporting reciprocal interdependence among supply network actors. Rather than functioning 
merely as repositories of traceability data, the platform enables the continuous 
synchronisation, validation, and updating of interconnected information flows throughout 
the network. From an affordance perspective, the shared platform enables different action 
possibilities across organisational tiers rather than producing uniform effects. While 
downstream actors exploit real-time integration and automated data updating, upstream 
actors mainly use simplified interfaces and manual data-entry procedures because of their 
more limited digital capabilities. Consequently, the same digital infrastructure affords 
different forms of participation and coordination depending on the organisational context and 
technological maturity of each actor.

Another key enabling mechanism concerns data governance and relational coordination. 
The effectiveness of the traceability system depends on the willingness and ability of supply 
chain actors to share accurate and timely information. This requires the establishment of 
governance paractices that define roles, responsibilities, and data-sharing rules across the 
network. As highlighted by one respondent, “data sharing only works if there is trust between
partners” (Hide Collector – CEO). Trust-based relationships among actors facilitate the 
exchange of information and reduce the risk of opportunistic behaviour, while formal 
agreements help ensure data consistency and reliability across organisational boundaries. In 
addition, “we need to be sure that the data entered by suppliers are accurate and reliable”
(Focal Company – Quality Manager). The findings also reveal important governance tensions 
associated with information sharing across heterogeneous actors. While focal firms seek 
greater visibility and standardisation across supply chain tiers, upstream actors may possess 
uneven technological capabilities and different levels of willingness to disclose operational 
information.

These tensions are not distributed symmetrically across the supply network. In the analysed 
case, the focal company largely defines the standards, reporting formats, validation 
procedures, and data structures that govern the traceability platform, requiring smaller and 
less digitally mature upstream actors to adapt their existing routines and information systems. 
Consequently, adaptation costs fall disproportionately on these actors, even where they 
recognise the benefits of participating in the traceability initiative.

At the same time, the strategic value generated by the traceability infrastructure is also 
distributed unevenly. The focal company benefits from system-wide visibility, enhanced 
coordination capabilities, improved sustainability reporting, and greater preparedness for an 
evolving regulatory environment. By contrast, upstream actors derive benefits that are 
primarily operational rather than strategic, consisting mainly of continued participation within 
the supply network, improved information consistency, and access to shared traceability 
processes. These findings also illustrate that the digital traceability infrastructure is 
continuously shaped through its interaction with existing organisational routines. Rather 
than replacing local practices, the platform is progressively adapted to heterogeneous 
operational contexts, allowing paper-based records, ERP systems, RFID technologies, and 
manual procedures to coexist within the same inter-organisational architecture. Consequently, 
the effectiveness of the infrastructure depends not only on its technical capabilities, but also on 
its ability to accommodate the diverse operational practices and digital capabilities of 
participating organisations.

Governance mechanisms therefore operate not only as control structures but also as 
coordination mechanisms that support trust, relational alignment, and the reliability of 
information exchange across organisational actors. At the same time, these governance 
arrangements shape how responsibilities, adaptation efforts, information visibility, and 
decision-making authority are distributed across organisational tiers. The traceability system 
enables greater visibility over product origins, processing stages, and supplier activities, 
thereby supporting decision-making and operational control. However, the findings indicate 
that collaboration within digital traceability systems should not be interpreted as implying
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equal benefits or equal responsibilities across participating actors. Rather, collaborative 
information exchange is enabled through governance arrangements that simultaneously 
facilitate coordination while distributing strategic value, operational effort, and decision-
making responsibilities unevenly across the network.

Cross-tier data integration represents another critical capability underpinning effective 
traceability implementation. The traceability system connects upstream and downstream 
actors by linking data generated at different stages of the production process. This integration 
allows firms to reconstruct the history of products and to monitor the transformation of 
materials across the supply network. As noted by one interviewee, “the main challenge is 
linking data coming from different stages of the process into a coherent system” (Focal
Company – ICT Specialist). By ensuring the continuity of information across tiers, the system 
supports both tracing and tracking functionalities and enables a comprehensive view of supply 
chain activities. These findings illustrate how traceability effectiveness depends on 
maintaining semantic and pragmatic integration across organisational tiers. Beyond 
technical interoperability, actors must share common interpretations of traceability 
information and coordinate the operational use of data within organisational processes and 
decision-making activities. The implementation of traceability systems is supported by 
organisational alignment and capability development. Firms must invest in developing the 
technical and organisational capabilities required to manage traceability data, including 
training personnel, adapting internal processes, and integrating traceability systems with 
existing enterprise systems. As highlighted by one respondent, “implementing traceability 
requires not only technology but also organisational changes and new skills” (Focal Company
– Operations Manager). This suggests that traceability implementation should be understood 
as a socio-technical transformation process involving the alignment of digital infrastructures, 
organisational routines, governance arrangements, and inter-organisational coordination 
practices.

5.3 Traceability practices and information architecture across supply network tiers
The empirical findings show that traceability within the analysed fashion supply network is 
operationalised through a set of practices that enable the identification, tracking, and tracing of 
products across multiple supply chain tiers. These practices are supported by a digital 
information architecture that enables the generation, storage, and exchange of data across 
organisational boundaries. As one interviewee explained “traceability is not only about 
tracking products, but about managing the data associated with each transformation” (Focal 
Company – ICT Specialist). Traceability practices vary across supply chain tiers and reflect 
differences in production processes, organisational roles, and information requirements.

In upstream stages, such as slaughterhouses, hide collectors, and tanneries, traceability is 
primarily implemented at the batch level, where groups of materials are identified and tracked 
through shared identifiers. In this sense, traceability records operate as shared artefacts that 
allow heterogeneous actors to exchange and interpret information despite relying on different 
operational routines and technological systems. These identifiers are associated with digital 
records that capture information about product origin, processing activities, and 
transformations. As noted by one supplier, “upstream we work with batches because 
handling individual items would be too complex and costly” (Tannery – Production Manager). 
These findings illustrate how upstream actors prioritise operational feasibility and aggregation 
efficiency within traceability configurations characterised by lower informational granularity. 
Batch-level traceability enables actors to manage large material flows while preserving 
continuity between physical product flows and digital information flows across transformation
stages.

As products move downstream, traceability practices become more granular. In
manufacturing and distribution stages, traceability is increasingly implemented at the item
level, where individual products are assigned unique identifiers. Technologies such as RFID
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tags enable the creation of item-level digital records, allowing firms to track products 
individually across production and distribution processes. As explained by one manager, 
“downstream we need item-level traceability because each product must be uniquely 
identifiable” (Focal Company – Operations Manager). The transition from batch-level to item-
level traceability reflects variations in traceability depth across organisational tiers. 
Downstream actors require higher informational granularity and visibility to support 
product authentication, customer-facing transparency, sustainability communication, and 
brand protection. In this sense, traceability depth emerges as a configurable characteristic of 
the digital traceability architecture rather than a uniform system property across the supply 
network.

The traceability system relies on a shared digital platform that connects supply chain actors 
and enables the exchange of traceability data across organisational tiers. Each actor is 
responsible for generating and uploading data related to its activities, including information on 
product transformations, processing stages, and logistics movements. As highlighted by one 
respondent, “each actor inputs data into the platform, so information is continuously updated 
along the supply chain” (Focal Company – ICT Specialist). These data are stored in a 
centralised or federated system, allowing authorised actors to access and update information as 
products move through the supply network. As noted by a supplier, “the platform allows us to 
access information from other actors, which improves coordination and transparency” 
(Tannery – Operations Manager). From an IOS perspective, the platform operates as a 
coordination infrastructure enabling reciprocal information exchange among organisational 
actors. The system supports not only the storage of traceability information, but also the 
continuous synchronisation and validation of interconnected data across supply chain tiers. 
Consequently, information visibility emerges through the interaction between shared digital 
infrastructures, standardised identifiers, and coordinated organisational practices.

A key feature of the traceability system is the continuity of information across 
transformation stages. As materials are processed and transformed, traceability data are 
updated and linked to new identifiers, ensuring that the history of each product can be 
reconstructed across multiple stages. This requires the implementation of data aggregation and 
disaggregation mechanisms that maintain the connection between input materials and output 
products. The system maintains data lineage by linking input and output batches through 
shared identifiers and transformation records stored within the digital platform. As emphasised 
by one interviewee, “we need to maintain the link between raw materials and final products 
across all transformations” (Tannery – Operations Manager). These findings highlight the 
importance of data lineage continuity within inter-organisational traceability systems. 
Maintaining informational continuity across transformations represents a critical integration 
challenge because products frequently change form, ownership, and organisational context 
throughout the supply network. Effective traceability therefore depends on the capability to 
preserve interoperable informational links across multiple transformation stages and 
organisational boundaries. The findings also highlight the importance of data validation and 
consistency. To ensure the reliability of traceability information, firms implement procedures 
to verify the accuracy of data entered into the system. These procedures include standardised 
data entry protocols, cross-checking of information, and monitoring of data completeness. As 
highlighted by one respondent, “if the data are not correct, the entire traceability system loses 
its value” (Focal Company – Quality Manager). Ensuring data quality is essential for 
maintaining trust among supply chain actors and for enabling effective use of traceability data. 
This suggests that data validation mechanisms play a critical governance role within digital 
traceability systems by supporting semantic consistency and reducing information 
asymmetries across organisational tiers. The reliability of traceability systems therefore 
depends not only on technological infrastructures, but also on governance arrangements 
capable of ensuring the credibility and consistency of distributed information flows. In 
addition, traceability practices support supply network visibility and communication towards 
external stakeholders. Selected traceability data are made accessible to consumers through
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digital interfaces, allowing them to verify product origins and production processes. This 
enhances transparency and supports brand positioning, particularly in the luxury fashion 
segment. As noted by one manager, “traceability allows us to communicate the product story 
directly to the customer through digital tools” (Focal Company – Operations Manager). The 
findings therefore show that digital traceability systems simultaneously support operational 
coordination, inter-organisational information integration, and customer-facing transparency. 
Traceability practices should consequently be understood not merely as operational 
monitoring activities, but as socio-technical mechanisms enabling information visibility and 
coordination across distributed supply network actors.

The configuration of traceability practices across supply chain tiers is summarised in 
Figure 3, which illustrates the interaction between physical flows, data flows, and digital 
infrastructures within the supply network.

6. Discussion
The findings of this study provide important theoretical and managerial implications for 
understanding traceability systems in complex, multi-tier fashion supply networks. The 
discussion interprets the findings through an inter-organisational information systems 
perspective, explaining how digital traceability systems support information integration, 
coordination, and visibility across organisational boundaries. Building on the empirical 
analysis, it highlights how these systems operate as inter-organisational information 
infrastructures that integrate heterogeneous information flows and enable coordination 
across distributed supply network actors.

6.1 Digital traceability systems as inter-organisational information infrastructures
The empirical analysis indicates that digital traceability systems are better understood as inter-
organisational information systems (IOS) than stand-alone tracking technologies. While prior 
research has largely examined traceability within regulated sectors such as agri-food supply 
chains, where systems are primarily designed to ensure compliance and product safety, the 
findings demonstrate that in the fashion industry traceability, while formally voluntary, is

Figure 3. Empirical architecture of digital traceability integration across multi-tier supply networks
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increasingly built in anticipation of forthcoming regulation, functioning as a strategic digital 
infrastructure enabling cross-tier integration among supply chain actors. The empirical 
evidence indicates that traceability systems operate under conditions of reciprocal 
interdependence, where information generated by one organisational actor continuously 
influences the visibility, coordination, and operational decisions of other actors across the 
supply network. This finding extends IOS literature (Johnston and Vitale, 1988; Kumar and 
van Dissel, 1996; Robey et al., 2008) by showing how platform-enabled traceability systems 
support coordination not only through information exchange, but also through the continuous 
validation, synchronisation, and reconstruction of interconnected traceability information 
across multiple organisational tiers.

The analysed traceability system connects heterogeneous actors through shared digital 
platforms, interoperable standards, and governance arrangements, confirming that such 
systems are best understood as distributed socio-technical infrastructures rather than purely 
technological tools, consistent with the affordance and boundary-object perspective 
introduced in Section 2.2. The empirical evidence further suggests that digital traceability 
infrastructures do not determine organisational behaviour directly. Rather, they create 
differentiated possibilities for action that are realised according to actors’ digital capabilities, 
organisational routines, and governance arrangements. Consequently, the same digital 
infrastructure supports different forms of participation, coordination, and information 
integration across organisational tiers, depending on how individual actors appropriate and 
enact its functionalities within their local operational context.

6.2 Information integration and platform-enabled coordination across supply
network tiers
A second contribution concerns the role of information integration within digital traceability 
systems. Existing traceability literature has often focused on tracking technologies while 
paying limited attention to the mechanisms through which information is integrated across 
heterogeneous organisational actors and digital systems. The empirical analysis demonstrates 
that effective traceability implementation depends on the combined operation of 
complementary socio-technical mechanisms, rather than on any single mechanism in 
isolation. In this sense, data integration emerges as the core capability of digital traceability 
systems, enabling firms to coordinate distributed activities through shared and interoperable 
information infrastructures. The study shows that traceability effectiveness relies on the 
alignment of the syntactic, semantic, and pragmatic dimensions of information integration 
(Barki and Pinsonneault, 2005). At the syntactic level, firms standardise identifiers, coding 
systems, and data formats across organisational actors. At the semantic level, actors develop 
shared interpretations of traceability information across supply chain tiers. At the pragmatic 
level, such information becomes embedded within operational coordination, sustainability 
monitoring, and managerial decision-making processes across the network.

The analysis also highlights the role of digital platforms as coordination infrastructures that 
facilitate interoperability, information visibility, and continuous information exchange across 
distributed supply networks. Rather than functioning merely as repositories of traceability 
data, these platforms support the synchronisation, validation, and updating of interconnected 
information flows across organisational boundaries. By doing so, they integrate heterogeneous 
data generated at different supply chain stages while preserving the continuity of traceability 
records throughout transformation processes. This extends platform and IOS literature by 
showing how shared digital infrastructures facilitate distributed information sharing within 
fragmented multi-tier supply networks characterised by heterogeneous enterprise systems, 
uneven digital capabilities, and distributed governance structures. The empirical evidence 
further indicates that these coordination mechanisms are essential for managing reciprocal 
interdependence among organisational actors, since traceability information generated by one 
actor directly influences the visibility, coordination, and operational activities of other
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participants across the network. At the same time, digital platforms also generate governance 
tensions associated with information sharing, visibility, and control. Their implementation 
requires focal firms to define shared standards, validation procedures, and access rules 
regulating how traceability data are generated, verified, and exchanged across organisational 
tiers. In addition, upstream actors frequently possess uneven digital capabilities and varying 
willingness to disclose operational information, thereby generating asymmetries in visibility 
and coordination across the supply network. Viewed through the boundary-object perspective 
introduced in Section 2.2, shared traceability records facilitate coordination across 
organisational tiers while accommodating differences in local operational practices. At the 
same time, because the focal company defines identifiers, reporting formats, validation rules, 
and data structures, these shared traceability artefacts also become mechanisms through which 
interpretive control is exercised across the network. Consequently, the same information 
infrastructure simultaneously enables cross-tier coordination while reinforcing asymmetric 
responsibilities and adaptation efforts among organisational actors.

These findings further suggest that the costs and benefits associated with digital traceability 
infrastructures are distributed asymmetrically across organisational tiers. While the focal 
company derives greater strategic value through enhanced network visibility, information 
integration, governance capabilities, and preparedness for an evolving regulatory 
environment, upstream actors primarily experience increased operational responsibilities 
associated with data generation, validation, compliance with platform requirements, and the 
adaptation of existing routines to externally defined standards. This asymmetry does not imply 
unequal commitment to the traceability initiative; rather, it reflects the different organisational 
roles, digital capabilities, and strategic positions occupied by actors within the multi-tier 
supply network.

Effective information integration therefore depends not only on technological 
interoperability, but also on governance arrangements and trust-based relationships capable 
of supporting reliable information exchange across organisational actors. Governance 
practices should therefore be understood as constitutive components of digital traceability 
systems rather than merely complementary managerial practices, since they directly shape 
information reliability, interoperability, coordination effectiveness, and the distribution of 
responsibilities across organisational tiers. These findings further reinforce the socio-technical 
nature of digital traceability systems, demonstrating that effective cross-tier integration 
emerges from the combined interaction of technological infrastructures, governance 
arrangements, and relational coordination mechanisms rather than from technological 
interoperability alone.

6.3 Traceability depth as an information systems design dimension
A third contribution concerns the introduction of traceability depth as an information systems 
design dimension. Prior literature has generally conceptualised traceability granularity in 
operational terms, focusing on tracking precision and product identification. By contrast, the 
findings of this study show that traceability depth also shapes information visibility, 
integration complexity, and coordination capabilities across supply network tiers. The 
empirical analysis demonstrates that traceability depth varies systematically across 
organisational stages. Upstream actors frequently adopt batch-level traceability 
configurations supporting aggregation efficiency and operational feasibility, while 
downstream actors implement item-level traceability systems supporting product 
authentication, customer-facing transparency, and brand protection.

The findings therefore suggest that traceability depth should be understood as a 
configurable characteristic of digital traceability architectures rather than a uniform 
property of the traceability system itself. Traceability depth encompasses variations in 
informational granularity, data lineage continuity, and cross-tier visibility across 
organisational tiers. The study further indicates that traceability depth is shaped not only by
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operational constraints, but also by digital capabilities, governance arrangements, 
coordination requirements, and transparency expectations. This highlights how different 
traceability configurations generate different trade-offs between informational visibility, 
operational complexity, and integration requirements across supply network stages. This 
contribution extends existing traceability and supply chain visibility literature by 
conceptualising traceability depth as a socio-technical characteristic of inter-organisational 
information infrastructures rather than merely as an operational tracking parameter. 
Accordingly, traceability depth should not be interpreted merely as a technical tracking 
configuration, but as a strategic information systems design choice influencing visibility, 
coordination complexity, and data integration across multi-tier supply networks.

Read through a configurational lens, the findings suggest that traceability depth does not 
emerge through a single implementation pathway across the supply network. Rather, 
comparable traceability outcomes are achieved through different, tier-specific combinations 
of regulatory pressure, digitally enabled coordination, data standardisation, relational 
governance, and organisational capabilities. This perspective recognises that equivalent 
levels of traceability participation may arise from alternative socio-technical pathways rather 
than from a single optimal organisational or technological arrangement (Xi et al., 2023; Feng 
and Sheng, 2023; Jiang et al., 2024; Wang and Feng, 2026; Zhang et al., 2026).

The empirical evidence reveals three distinct organisational configurations. At the 
downstream focal-company tier, strong regulatory exposure combines with advanced digital 
capabilities, high platform integration, and centralised governance to support item-level 
traceability. At the midstream tannery tier, partial platform integration together with externally 
defined data requirements enables batch-level traceability through periodic synchronisation 
rather than continuous connectivity. By contrast, upstream actors—including the hide collector, 
slaughterhouse, and farmer—participate through a configuration characterised by limited 
digital capability, simplified interfaces designed by the focal company, and greater reliance on 
relational trust to sustain information exchange. Rather than representing less advanced 
versions of a single ideal model, these alternative pathways constitute complementary and 
internally coherent arrangements that collectively enable network-level traceability.

This configurational interpretation extends existing traceability research by suggesting that 
traceability depth should be understood as the outcome of multiple, equally viable socio-
technical and governance configurations rather than as the consequence of a single dominant 
combination of organisational or technological conditions. Importantly, these configurations 
should not be interpreted solely as alternative technological arrangements. They also reflect 
different distributions of responsibilities, strategic benefits, operational burdens, and 
adaptation effort across organisational tiers, highlighting that participation in digital 
traceability infrastructures is inherently shaped by actors’ organisational roles, digital 
capabilities, governance position, and regulatory exposure.

This perspective also reveals governance implications that would remain less visible under 
a purely functional interpretation of information integration. Because the focal company 
defines the shared traceability platform, its data structures, identifiers, reporting formats, and 
validation rules, it retains greater influence over how traceability is implemented across the 
network, whereas upstream actors are required to adapt their existing practices, often at 
proportionally greater operational effort, to an information architecture that they did not 
design. Although the available data do not allow a systematic assessment of how strategic 
benefits and implementation costs are distributed among participating organisations, they 
clearly indicate that both adaptation effort and interpretive control are unevenly distributed 
across organisational tiers. Consequently, governance arrangements that appear collaborative 
at the network level may still be experienced asymmetrically by individual actors. This 
asymmetry does not undermine the effectiveness of the traceability system; rather, it 
demonstrates that participation, coordination, and digital integration are shaped by different 
combinations of technological capability, governance arrangements, organisational resources, 
and institutional responsibilities across the supply network.
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6.4 Digital traceability and sustainability-oriented visibility
The findings also contribute to research on sustainability and supply network transparency by 
showing how digital traceability systems support sustainability-oriented visibility across 
multi-tier supply networks. By enabling greater visibility over upstream sourcing and 
production activities, traceability systems support sustainability monitoring, responsible 
sourcing practices, and communication of sustainability-related information towards 
stakeholders and consumers. At the same time, the study suggests that the existence of 
digital traceability infrastructures does not automatically guarantee complete transparency 
across supply networks. Effective transparency depends on the quality, consistency, 
accessibility, and governance of traceability information across organisational actors. This 
highlights the importance of considering governance complexity, information asymmetries, 
and data validation mechanisms when analysing digital transparency initiatives within multi-
tier supply networks.

The findings demonstrate that digital traceability systems create value not only through 
operational monitoring and compliance, but also through the generation of integrated 
information infrastructures supporting coordination, visibility, sustainability, and strategic 
decision-making across distributed supply network actors.

Table 2 summarises the main theoretical implications emerging from the empirical 
findings, highlighting how digital traceability systems operate as inter-organisational 
information infrastructures enabling information integration, coordination, and visibility 
across multi-tier supply networks.

7. Conclusions
This study investigated how traceability systems are implemented within multi-tier fashion 
supply networks and how they support sustainability, transparency, and coordination across 
organisational actors. By adopting an information systems perspective, the study 
conceptualises traceability systems as inter-organisational digital infrastructures that enable 
the generation, integration, and exchange of data across distributed supply network actors. The 
analysis indicates that the adoption of digital traceability systems is driven by a combination of 
sustainability pressures, quality management requirements, brand protection strategies, 
transparency expectations, and coordination needs. In response to these pressures, firms 
increasingly develop digital infrastructures capable of integrating information across multiple 
organisational tiers and enabling visibility across fragmented supply network environments.

The study also demonstrates that the effectiveness of traceability implementation depends 
on the interaction between digital platforms, data standardisation mechanisms, governance 
arrangements, and relational coordination practices. In particular, the findings highlight how 
platform-enabled coordination mechanisms support information integration across 
heterogeneous organisational actors by enabling the synchronisation, validation, and 
continuous updating of interconnected traceability information across supply chain stages.

A key insight emerging from the study concerns the concept of traceability depth, which 
reflects variations in informational granularity, cross-tier visibility, and data lineage continuity 
across organisational stages. The findings show that firms balance batch-level and item-level 
traceability configurations according to operational requirements, visibility needs, digital 
capabilities, and coordination complexity. Accordingly, traceability depth should be 
understood as a strategic information systems design dimension shaping visibility, 
coordination complexity, and data integration across multi-tier supply networks rather than 
merely as an operational tracking parameter.

From a theoretical perspective, this study contributes to the inter-organisational 
information systems (IOS) and information integration literature by extending the 
understanding of digital traceability beyond compliance-oriented monitoring mechanisms 
and conceptualising traceability systems as inter-organisational information infrastructures 
that support coordination, visibility, and distributed information integration across multi-tier
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supply networks. The study further advances IOS research by explaining how platform-
enabled coordination, interoperable information exchange, and governance arrangements 
support reciprocal interdependence among heterogeneous organisational actors operating 
across different supply chain tiers.

The paper also contributes to the traceability and supply chain visibility literature by 
introducing the concept of traceability depth as an information systems design dimension that 
captures variations in informational granularity, data lineage continuity, and cross-tier 
visibility within digital traceability architectures. Rather than representing a fixed system

Table 2. Theoretical implications of digital traceability systems as inter-organisational information 
infrastructures

Dimension Empirical evidence Theoretical interpretation IS implications

Traceability as 
IOS 
infrastructure

Traceability system 
connects multiple 
organisational actors 
through a shared digital 
platform enabling 
continuous generation and 
exchange of traceability 
information across supply 
chain tiers

Digital traceability systems 
operate as inter-
organisational information 
infrastructures rather than 
stand-alone tracking 
technologies

Extends IOS literature by 
conceptualising traceability 
systems as distributed 
socio-technical 
infrastructures enabling 
multi-tier coordination and 
information visibility

Information
integration

Data standardisation, shared 
identifiers, and 
interoperable coding 
structures enable actors to 
exchange and interpret 
traceability information 
consistently across 
organisational tiers

Information integration 
depends on syntactic, 
semantic, and pragmatic 
alignment across 
heterogeneous 
organisational actors

Highlights the multi-
dimensional nature of 
information integration 
within digital traceability 
systems

Platform-
enabled 
coordination

Digital platforms support 
continuous synchronisation, 
validation, and updating of 
interconnected information 
flows across organisational 
boundaries

Platform-enabled 
coordination supports 
reciprocal interdependence 
among distributed supply 
network actors

Extends platform and IOS 
literature by showing how 
digital platforms operate as 
coordination 
infrastructures within 
multi-tier supply networks 

Governance
mechanisms

Governance mechanisms 
regulate data validation, 
information access, and 
coordination among actors 
with heterogeneous digital 
capabilities

Effective traceability 
depends on the interaction 
between technological 
interoperability and 
relational governance 
mechanisms

Reinforces the socio-
technical nature of inter-
organisational information 
systems and highlights 
governance complexity 
within distributed digital 
infrastructures

Traceability
depth

Upstream actors implement 
batch-level traceability 
while downstream actors 
increasingly adopt item-
level traceability systems

Traceability depth 
represents a configurable 
design dimension shaping 
informational granularity, 
data lineage continuity, and 
cross-tier visibility

Extends traceability 
literature by 
conceptualising traceability 
depth as an information 
systems design 
characteristic rather than 
merely an operational 
tracking parameter 

Sustainability-
oriented 
visibility

Traceability systems 
support sustainability 
monitoring, responsible 
sourcing, and customer-
facing transparency across 
organisational tiers

Digital traceability systems 
enable sustainability-
oriented visibility across 
distributed supply networks

Connects IOS and 
information integration 
literature with 
sustainability and 
transparency research 
streams
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characteristic, traceability depth emerges from different organisational configurations 
balancing digital capabilities, governance arrangements, operational practices, and 
regulatory conditions. In doing so, the study extends configurational perspectives within the 
information systems literature by showing that comparable levels of traceability participation 
can be achieved through multiple, equally viable socio-technical configurations rather than 
through a single optimal implementation pathway.

The study also demonstrates that digital traceability infrastructures reshape inter-
organisational coordination not simply by increasing information availability, but by 
creating differentiated opportunities for coordination, governance, and cross-tier translation 
through which heterogeneous actors interact, exchange information, and coordinate activities 
across organisational boundaries. This perspective further highlights that digital 
infrastructures influence not only information exchange, but also the distribution of 
interpretive control, adaptation efforts, and governance responsibilities across 
organisational tiers.

From a managerial perspective, the findings suggest that firms should approach digital 
traceability as a strategic inter-organisational capability rather than merely as a compliance-
oriented technology. Effective implementation requires investments not only in digital 
infrastructures, but also in interoperable standards, governance mechanisms, and 
organisational capabilities supporting information integration across supply network actors. 
Effective implementation requires investments not only in digital infrastructures, but also in 
interoperable standards, governance mechanisms, and organisational capabilities supporting 
information integration across supply network actors. The findings further indicate that 
traceability systems should be configured according to the informational and operational 
requirements of different supply chain tiers, balancing the benefits of increased visibility 
against the complexity associated with more granular traceability architectures. Rather than 
applying a single, undifferentiated data-entry standard across the network, focal firms are 
encouraged to calibrate platform requirements to the digital maturity of each tier: providing 
simplified, low-burden interfaces and manual or semi-automated data-entry routes for 
upstream actors with limited digital infrastructure, such as farmers, hide collectors, and 
slaughterhouses, while reserving fuller ERP and RFID-based platform integration for 
midstream and downstream actors with the technical capability to sustain it. This tiered 
approach can reduce the disproportionate adaptation burden documented among smaller 
upstream suppliers without compromising the integrity of the traceability chain. The study also 
highlights the importance of governance and relational coordination mechanisms in enabling 
effective information exchange across heterogeneous organisational actors. The findings 
suggest that governance practices should be considered constitutive components of digital 
traceability systems, as they directly influence information reliability, interoperability, and 
coordination effectiveness across organisational tiers. Firms implementing digital traceability 
systems should therefore establish shared standards, validation procedures, and collaborative 
governance arrangements capable of supporting trustworthy and interoperable information 
exchange across multi-tier supply networks.

Despite these contributions, the study presents some limitations. First, the analysis is based 
on a single case study within the luxury fashion sector, which may limit the generalisability of 
the findings. However, the objective of the study was analytical generalisation and theory 
development rather than empirical representativeness. Second, while the study adopts a multi-
tier perspective, it focuses primarily on organisational and informational mechanisms rather 
than on the technical performance of specific digital technologies. Third, the study does not 
directly examine how consumers interpret and use traceability information communicated 
through digital interfaces. Fourth, because the interview protocol was itself structured around 
the study’s inter-organisational information systems framework, the first-order concepts 
identified in the analysis closely track the protocol’s topics; the empirical account is therefore 
more accurately characterised as a theory-informed, abductive reconstruction than as a purely 
inductive, ground-up theory-building exercise, as clarified in Section 4. Accordingly, the
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empirical account and the Gioia-inspired data structure should be interpreted as a theory-
informed abductive elaboration of the case rather than as evidence of unconstrained inductive 
theory generation. Fifth, while the study documents governance tensions and uneven digital 
capabilities across tiers, the available data do not allow a systematic assessment of who 
benefits most from the traceability system and who bears disproportionate operational burden. 
The comparatively limited digitalisation and modest direct data contribution of the upstream 
livestock farmer illustrate this asymmetry, but establishing its full distributional implications 
would require dedicated data collection focused on upstream actors’ own experience of the 
system, which falls outside the scope of the present study.

Future research could extend the analysis to other industries and geographical contexts in 
order to compare how digital traceability systems operate across different supply network 
configurations and institutional environments. Additional studies could also investigate how 
different technological architectures influence interoperability, information integration, 
governance complexity, and operational performance across organisational actors. Finally, 
future research could further examine the economic and organisational implications of 
traceability depth configurations, including their effects on coordination complexity, 
information-processing costs, consumer trust, and long-term competitive advantage. Future 
studies could also examine more systematically the distributional consequences of digital 
traceability systems, investigating who benefits from network-wide visibility and who bears 
disproportionate data-entry and adaptation burdens, particularly among smaller and less 
digitally mature upstream suppliers. Particular attention should be devoted to understanding 
how different organisational actors perceive the fairness of platform governance, the 
allocation of data-entry responsibilities, the distribution of strategic value generated by digital 
traceability infrastructures, and the evolving balance between coordination benefits and 
operational burdens across organisational tiers.
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A
ppendix

 1
Table A1. Within case analysis

Dimension
Focal company (brand owner)

First-tier supplier 
(Tannery)

Second-tier supplier 
(Hide collector)

Third-tier supplier 
(slaughterhouse)

Fourth-tier supplier 
(farmer)

Country Italy Italy Italy Italy Spain
Company size Large Enterprise Large Enterprise Large Enterprise Large Enterprise SME
Core activities Product design, brand

management, retail 
coordination

Leather processing and
transformation

Collection and
classification of hides

Animal processing and hide
extraction

Animal breeding

Strategic role in traceability
System

 
orchestrator; defines 

architecture and standards
Transformation node 
linking raw

 
materials to manufacturing

Data aggregation node Primary data generation node
Origin data provider

Traceability
practices

Item-level tracking; 
integration of upstream 

data; 
product authentication 

Batch tracking of hides and processing stages
Batch identification and origin tracking

Identification of animals and hides
Initial animal 
identification

Traceability level Item-level (downstream) Batch-level Batch-level Batch-level Batch-level (origin)
Data generated Product ID, supplier data,

sustainability data, 
production data 

Batch ID, transformation
data, quality data

Origin data,
classification data

Animal ID, processing data Animal ID, farm 
data

Data granularity High (item-level) Medium
 

(batch-level) Medium Medium Low–medium
Identification
mechanisms 

RFID
 
tags, product codes Batch codes Batch codes Animal IDs, batch codes Ear tags, manual records

Digital systems/ 
ICT
 
tools 

RFID
 
system, ERP, 

traceability platform
 

ERP, traceability software Basic digital systems Local IS and databases Limited digitalisation

Information integration mechanisms

Integration of multi-tier data 
through shared identifiers, 
platform

 
coordination, and validation rules

Linking input/output 
batches through transformation records and shared identifiers

Aggregation and transmission of 
supplier-origin data 
across tiers 

Generation of primary traceability records 
connected to downstream

 batch identifiers

Limited integration; 
reliance on upstream

 actors for digital 
information transfer

Platform
interaction

Central node; collects and distributes data
Uploads and retrieves data Transfers data 

upstream
Transfers data to collectors Indirect participation
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Table A1. Continued

Dimension
Focal company (brand owner)

First-tier supplier 
(Tannery)

Second-tier supplier 
(Hide collector)

Third-tier supplier 
(slaughterhouse)

Fourth-tier supplier 
(farmer)

Data lineage 
continuity

Maintains item-level 
continuity between final 
products and upstream

 batches

Preserves informational 
continuity during aggregation/disaggregation processes

Maintains continuity between sourcing and classification stages

Preserves linkage between animal origin and hide 
extraction

Provides origin-level 
traceability information

Data governance 
and control 

Defines standards, validates 
data, controls quality

Ensures data accuracy and compliance
Ensures origin data 
reliability 

Ensures primary data accuracy
Limited governance

Governance 
tensions/ 
constraints

Need to coordinate 
heterogeneous actors with different digital capabilities 
and incentives

Pressure to maintain data 
consistency across 
transformations

Dependence on upstream
 

data 
reliability

Operational burden associated with traceability requirements

Limited bargaining power and digital 
maturity

Information
visibility

Full visibility across tiers and to consumers
Visibility upstream/ 
downstream

Limited visibility Limited visibility Very limited visibility

Coordination
mechanisms

Defines protocols; 
orchestrates network 

Coordinates with suppliers 
and manufacturer 

Connects upstream and downstream
 

Compliance-based coordination
Minimal coordination

Validation
mechanisms

Cross-checking procedures, 
standardised protocols, and platform

 
validation rules 

Verification of 
transformation and quality records

Validation of origin and supplier data
Validation of primary animal and batch records

Basic validation through upstream
 

actors

Key challenges Integration complexity; data 
consistency

Managing transformation data
Data consistency from multiple sources 

Data accuracy at source Low
 
digital capability

Contribution to system
Enables system-wide 
integration and visibility

Connects raw 
materials to production

Ensures traceability continuity
Generates primary traceability data

Provides origin data
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Appendix 2

Table A2. Cross case analysis

Dimension

Upstream actors 
(farmer, 
slaughterhouse, 
Hide collector)

Midstream actor 
(Tannery)

Downstream actors 
(manufacturer and 
focal firm)

Cross-tier
interpretation

Role in 
traceability 
system

Generation of 
origin data and 
initial identification 
of materials

Transformation 
and linking of input 
and output batches

Integration and 
orchestration of 
traceability data 
across tiers

Traceability operates 
as a layered system 
combining data 
generation, 
transformation, and 
integration 

Primary 
objective of 
traceability

Ensure origin 
identification and 
traceability of raw 
materials

Maintain 
continuity of 
traceability across 
transformation 
processes

Enable 
transparency, 
product-level 
visibility, and 
coordination across 
the network 

Objectives evolve 
from operational 
traceability to 
system-level 
visibility and 
coordination 

Traceability
level

Batch-level
traceability

Batch-level 
traceability with 
transformation 
linking

Item-level 
traceability for 
finished products

Traceability depth 
increases 
downstream, 
reflecting different 
information 
requirements

Type of data 
generated

Origin data (animal 
identification, 
location, supplier)

Transformation 
data (processing 
activities, quality, 
batch linkage)

Product-level 
traceability data 
and integrated 
supply chain
information 

Data evolve from raw 
origin attributes to 
integrated and 
structured traceability 
information

Data granularity Low to medium 
(batch-level)

Medium (batch-
level with 
transformation 
detail)

High (item-level) Increasing 
granularity reflects 
trade-offs between 
operational feasibility 
and visibility

Degree of 
system 
integration

Limited (data 
transferred through 
intermediaries)

Partial (integration 
between upstream 
and downstream 
data)

High (central 
integration across 
tiers)

System integration is 
uneven and increases 
towards the focal firm

Interaction with 
digital platform 

Interaction with 
digital platform 

Interaction with 
digital platform 

Interaction with 
digital platform 

Interaction with 
digital platform 

Indirect 
participation 
through data 
passed to 
downstream 
actors

Indirect 
participation 
through data passed 
to downstream 
actors

Indirect 
participation 
through data passed 
to downstream 
actors

Indirect 
participation 
through data 
passed to 
downstream actors

Indirect participation 
through data passed 
to downstream actors

Active 
participation 
through data 
upload and 
retrieval

Active 
participation 
through data upload 
and retrieval

Active 
participation 
through data 
upload and 
retrieval

Active 
participation 
through data 
upload and 
retrieval

Active participation 
through data upload 
and retrieval
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