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A B S T R A C T

This study explores the role of blockchain technology’s (BCT) in trust formation and development within the U.S. 
pharmaceutical supply chain (PSC), using the MediLedger network as a case study. Grounded in socio-technical 
systems (STS) theory, we develop a conceptual model, which serves as the analytical framework to examine how 
supply chain trust evolves within a BCT-based ecosystem. We triangulate data from seven in-depth elite in
terviews with senior executives, alongside secondary data from company reports, case studies and white papers. 
The findings indicate that BCT significantly influences trust within the PSC, particularly by redistributing and 
reconfiguring trust across socio-technical boundaries and fostering a new dimension of trust: trust in network. 
This is facilitated through BCT-enabled mechanisms that accelerate trust formation processes, which is partic
ularly important in the contingent PSC environment. Finally, we propose a BCT-based hierarchical supply chain 
trust framework that articulates and conceptualises the different mechanisms and dimensions of trust.

1. Introduction

Blockchain technology (BCT) can arguably revolutionise supply 
chain practices and is recognised as one of the most disruptive tech
nologies underpinning Industry 4.0 (Mathivathanan et al., 2021; Wang 
et al., 2021; Wong et al., 2020). By creating decentralised and crypto
graphic platforms, BCT ensures secure and transparent supply chain 
operations and transactions (Tan et al., 2024). It can address complex 
supply chain challenges such as integration, visibility, transparency, and 
trust. For instance, BCT further emphasises decentralised systems by 
minimising intermediaries, shifting trust from central authorities (Gligor 
et al., 2021). In the pharmaceutical industry, the MediLedger network 
exemplifies this decentralised concept, transferring trust from tradi
tional organisations to the blockchain. Some studies have explored the 
integration of BCT in various aspects of supply chain management, such 
as sustainable supply chain management (Cao and Shen, 2022), supply 
chain risks (Choi et al., 2019), and counterfeit products (Klöckner et al., 
2023). However, this study extends the literature by focusing specif
ically on supply chain trust formation and development as a funda
mental aspect of information sharing and collaboration within a given 
ecosystem (McEvily et al., 2003; Kotcharin et al., 2024). We argue that 

the real significance of the study resides in examining the mechanisms 
by which BCT shapes the formation and development of inter- 
organisational trust within pharmaceutical supply chains (PSC) 
(Yavaprabhas et al., 2023).

The PSC is crucial to the global economy and public health, 
encompassing the discovery, development, and manufacturing of drugs, 
vaccines, and medicines (Anand et al., 2025; Papalexi et al., 2026). 
However, managing PSC operations is challenging due to complex 
financial flows, reverse logistics, and the involvement of multiple en
tities, including manufacturers, distributors, wholesalers, government 
agencies, group purchasing organisations (GPOs) and biotech com
panies. A significant issue within the PSC is the lack of trust, which 
adversely affects supply chain performance (Yaroson et al., 2021). Poor 
buyer–supplier relationships reduce data sharing, decrease visibility, 
and contribute to bottlenecks, leading to quality issues (Alkalha et al., 
2025a) and fuelling a counterfeit drug market (Alkalha et al., 2025b). 
These trust issues ultimately diminish consumer confidence in the 
pharmaceutical industry (Chang et al., 2020).

There is growing interest in leveraging BCT to enhance trust and 
supply chain performance (Dwivedi et al., 2023; Yavaprabhas et al., 
2023). BCT is associated with features such as decentralised data 
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management, increased transparency and visibility, enhanced security 
and privacy, and more efficient data sharing, all of which are believed to 
contribute to the creation of a shared “source of trust” (Ahmed et al., 
2022; Bai and Sarkis, 2020; Van Hoek, 2019; Mirzaei et al., 2025). 
However, despite the potentials, the practical application of BCT re
mains emergent, and its actual impact on trust dynamics is still debated 
(Dehghani et al., 2022; Werbach, 2018; Bai and Sarkis, 2020; Wang 
et al., 2021). In particular, the mechanisms by which trust is formed, 
developed, or reshaped within BCT-enabled supply chains remain 
under-explored. This study addresses this gap by focusing on trust for
mation and development as a foundational, yet under-theorised, process 
in supply chain management, particularly in environments where 
timely, accurate, and secure information exchange is critical for coor
dination and regulatory compliance. In doing so, it responds to calls 
from both scholars and practitioners for more empirical insights into 
BCT-enabled trust (Batwa and Norrman, 2021; Batwa et al., 2021; Chang 
et al., 2020; Yavaprabhas et al., 2023) and contributes to the ongoing 
development of theory-building in this area (Gefen et al., 2003; Benbasat 
et al., 2008).

Integrating trust and BCT has emerged as a significant research 
agenda due to the technology's multidimensional aspects, encompassing 
social norms, technological features, and operational and governance 
processes (Tandon et al., 2020). Precisely, this study investigates trust 
dynamics within a BCT-enabled PSC, using the MediLedger network as a 
case study. The MediLedger is a blockchain solution developed by 
Chronicled and adopted by industry leaders like Pfizer, GSK, Walmart, 
FedEx, and Sanofi. Our objective is to provide evidence on how supply 
chain trust formation and development evolve within a BCT-enabled 
network. Specifically, we focus on addressing the following research 
question: How does BCT influence the nature and dynamics of supply chain 
trust development and formation across the pharmaceutical supply network?

Employing the socio-technical systems (STS) theory (Griffith and 
Dougherty, 2001; Minshull et al., 2022), this study examines the inter
play between humans, organisations, and technology to understand 
BCT's impact on workflows, governance, decision-making processes, and 
ultimately, supply chain trust within the pharmaceutical industry. The 
research is based on seven semi-structured interviews with key execu
tives, granting high information power (Malterud et al., 2016), supple
mented and triangulated with secondary data from company reports, 
white papers, and publicly available documentation related to the 
MediLedger. Data analysis was conducted abductively to fulfil the 
study's aims and address the research question (Van Hulst and Visser, 
2025).

We found different dimensions associated with BCT-based supply 
chain trust. ‘Trust in technology’ is achieved through the reliability and 
accuracy gained by the cryptographic features and the safety features 
built into it (Gefen et al., 2003). ‘Trust in institutional governance’ 
emerges through shared rules, standards, and oversight mechanisms, 
such as permissioned access, and platform governance structures, that 
help ensure transparency, accountability, agility and collaboration 
across the supply chain (Yavaprabhas et al., 2023). ‘Trust in partners’, 
enhanced by smart contract features and the decentralisation in data 
management between supply chain partners fosters stronger trust be
tween buyers and suppliers. Finally, ‘trust in network’ represents a 
higher-order, systemic form of trust that emerges from the convergence 
of technological infrastructure, institutional safeguards, and collabora
tive behaviours. This dimension reflects the emergence of a digitally 
mediated trust environment that supports scalable, consistent, and 
efficient interactions across complex supply chain networks. Addition
ally, a novel concept of ‘BCT-enabled swift trust’ surfaced as a mecha
nism accelerating the evolution of supply chain trust dynamics within 
the system (Yavaprabhas et al., 2023). We developed a socio-technical 
spectrum linking and articulating these trust dimensions to supply 
chain objectives (e.g.: efficiency, agility, transparency and collabora
tion), in our conceptual model.

This study contributes to the growing literature on BCT and supply 

chain trust by evidencing how BCT reshapes trust formation and 
development within the PSC. Our goal is not generalisability, but con
ceptualisation and theory-building (Andersen and Kragh, 2010). First, 
the study advances the understanding of supply chain trust by con
ceptualising it as a multi-level socio-technical construct encompassing 
trust in technology, trust in institutional governance, trust in partners, 
and trust in network. Building on this framing, we develop a BCT-based 
hierarchical supply chain trust framework that articulates the mecha
nisms, interactions, and impacts of these trust dimensions within digi
tally mediated ecosystems. Moreover, the study extends trust theory by 
demonstrating that BCT does not eliminate trust, as suggested in 
“trustless” blockchain narratives, but rather redistributes and reconfig
ures trust across socio-technical boundaries. In particular, our findings 
reveal how technological features, governance mechanisms, and 
collaborative practices interact to support more transparent, reliable, 
and scalable trust formation processes across organisational boundaries. 
Finally, the study introduces the notion that BCT accelerates trust evo
lution by enabling a rapid transition from initial and fragile forms of 
trust toward more stable, institutionalised, and network-level trust. The 
emergence of concepts such as ‘trust in network’ and ‘BCT-enabled swift 
trust’ provides novel empirical and theoretical insights into how BCT- 
enabled ecosystems support coordination, transparency, agility, and 
collaboration in complex supply networks. Ultimately, this study ad
vances the theorisation of inter-organisational trust in digitally medi
ated environments and provides a foundation for future research on 
BCT-enabled trust ecosystems.

2. Literature review

2.1. Supply chain trust − a predominantly social component

We conceptualise supply chain trust primarily as an inter- 
organisational phenomenon, rather than as inter-personal trust be
tween individual actors (Zaheer et al., 1998; Kotcharin et al., 2024). We 
focus on trust that emerges between firms, shaped by institutional ar
rangements, shared expectations, technological infrastructures (e.g.: 
BCT), as well as social features (Yavaprabhas et al., 2023). This organ
isational basis of trust involves beliefs about a partner's reliability, 
competence, and commitment, formed through systemic features such 
as compliance with standards, data transparency, and reputational sig
nals (Kwon and Suh, 2004). While inter-personal trust remains impor
tant in many supply chain settings, particularly where face-to-face 
interactions are common, our study views supply chain trust as a mul
tifaced construct critical for effective and efficient supply networks and 
is mediated by innovation and new technologies (Zaheer et al., 1998; 
Hou et al., 2018; Fawcett et al., 2017). The supply chain trust literature 
feels fragmented, with ongoing debates about the conceptualisation, 
operationalisation, measurement of trust, as well as its contingent na
ture influenced by new technologies like AI and BCT (Weisz et al., 2024; 
Yavaprabhas et al., 2023). In 1999, Jarvenpaa and Leidner published an 
article exploring the challenges of creating and maintaining computer- 
mediated organisational trust within virtual environment and found 
that while teams may experience forms of ‘swift’ trust it remained fragile 
and temporal. Furthermore, Gefen et al. (2003) integrated and examined 
factors and antecedents required to build ‘online’ trust. More recently, a 
systematic review undertaken by Batwa and Norrman (2021) led to ten 
key propositions, and the development of a Conceptual Trust Frame
work (CTF), which includes three social aspects of inter-organisational 
trust: openness, credibility, and benevolence. These features are asso
ciated with the ‘trusting beliefs’ as defined and summarised by McKnight 
et al. (2002). Openness focuses on the extent to which parties can 
establish formal and informal information sharing, such as plans, goals, 
and procedures. Credibility focuses on the expectancy that one party’s 
promises, and written documents can be relied on. It includes the aspects 
of predictability and confidence. Finally, benevolence is the extent to 
which one party is genuinely interested in developing mutual benefits 
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and avoids exploiting the counterparty’s vulnerabilities through 
opportunistic behaviour. It can be associated with goodwill, which in
dicates an open-ended and non-contractual commitment to establish 
social controls between the parties. While these trust dimensions are 
widely used in the information systems (IS) and supply chain manage
ment (SCM) literature, their contextual relevance varies. It is also argued 
that these features have a primarily social component. Interestingly, 
Fawcett et al. (2017) suggested that benevolence does not exist between 
companies in fiercely competitive marketplace. They found that trust is 
built over time through relationship-building behaviours rather than 
benevolence. In contrast, Awasthy et al. (2019) focused on humanitarian 
supply chains and identified ‘companion trust’ contributing to high- 
quality and effective relief during disaster periods. The specific 
context of the humanitarian supply chain embeds strong social factors, 
and benevolence is a prominent trust dimension. A key challenge in 
defining supply chain trust is its variable and complex nature. Trust 
sources and antecedents differ for buyers and suppliers, affecting trust in 
distinct and opposing ways (McEvily et al., 2017). For instance, 
disproportionate trust attention can deter supply chain partners in their 
trust construction (Ireland and Webb, 2007). Moreover, trust can be 
contingent and short-term. The concept of swift trust refers to trust 
developed ex-ante in temporary settings to manage specific un
certainties, risks, vulnerabilities, and expectations (Ruesch et al., 2022). 
In an increasingly complex environment, swift trust is used to quickly 
enhance supply chain flexibility and resilience, such as establishing new 
buyer–supplier relationships for dual sourcing or creating supplier 
integration for new product development. However, swift trust is fragile 
and requires adjustment in subsequent interactions between supply 
chain partners and is difficult to achieve (Meyerson et al., 1996; Schif
fling et al., 2020; Jarvenpaa and Leidner, 1999). While it increases the 
probability of trust construction, its contingent nature and short-term 
focus discourage long-term asset-specific investment in trust develop
ment (Tatham and Kovács, 2010). These attributes indicate high un
certainty in trust formation and development at the supply chain level.

Trust in supply chain contexts is highly contingent upon sector- 
specific dynamics, regulatory pressures, and inter-organisational his
tories, (e.g.: technology and institutional governance) (Kwon and Suh, 
2004). This context-dependence has often complicated efforts to 
develop widely applicable trust-building mechanisms. However, rather 
than seeing this complexity as a limitation, it provides a strong rationale 
for conceptual inquiry, specifically, for examining how emerging tech
nologies, like BCT, can shape supply chain trust formation and devel
opment in nuanced and structured ways. By examining the PSC, a sector 
characterised by high complexity, regulatory sensitivity, and frag
mented trust, we identify key mechanisms through which BCT fosters 
trust at different levels. While rooted in this specific context, our analysis 
aims to conceptualise the phenomenon by highlighting mechanisms, 
such as secure data sharing, automated consensus, and swift trust 
facilitation, that may be applicable or adaptable to other industries.

2.2. Pharmaceutical supply chains (PSCs) and their trust components

PSCs are among the most complex and regulated supply networks, 
characterised by high-value products, strict quality and compliance re
quirements, long production cycles, and the involvement of diverse 
actors across multiple jurisdictions (Anand et al., 2025; Nollet and 
Beaulieu, 2005). Moreover, group purchasing organisations (GPOs) 
consolidate purchasing volume and supply management of multiple 
buyers (e.g.: individual hospitals) and negotiate pricing, quality, and 
lead times with large pharmaceutical manufacturers on the buyers’ 
behalf (Schotanus et al., 2010). In the group purchasing literature, the 
PSC is widely studied from the organisational behaviour perspective (Hu 
and Schwarz, 2011). These features create a trust environment that 
extends far beyond dyadic buyer–supplier relationships, requiring con
fidence not only in the competence and intentions of partners but also in 
the reliability of systems, protocols, and governance mechanisms. Trust 

in PSCs must therefore be conceptualised as multidimensional, encom
passing inter-organisational trust (e.g.: between firms), trust in institu
tional governance (e.g.: in regulatory bodies and governance 
structures), and technological trust (e.g.: in digital infrastructures), as 
depicted in our Fig. 1. For example, trust in product integrity is 
contingent not only on suppliers’ reputations but also on the robustness 
of tracking and verification systems. Similarly, trust in data accuracy 
and traceability increasingly relies on digital infrastructures, particu
larly as PSCs adopt decentralised technologies like BCT. Moreover, due 
to the global nature of PSCs and the high stakes associated with product 
safety and efficacy, trust in institutional governance, in standards, cer
tifications, and compliance frameworks plays a vital role in facilitating 
coordination and mitigating risks. As such, a unidimensional view of 
supply chain trust is insufficient to account for the nuanced and over
lapping mechanisms through which trust is formed, maintained, and 
disrupted in this context. Incorporating multiple trust dimensions is 
essential to capture the layered and socio-technical nature of trust dy
namics in PSCs.

2.3. Blockchain technology (BCT) and its governance model

BCT provides an immutable, decentralised, and transparent distrib
uted ledger where digital transactions are tamperproof and permanently 
recorded (Mathivathanan et al., 2021; Baharmand et al., 2021; Xiong 
et al., 2021). The key BCT attributes about trust include i) a decentral
ised structure, ii) a cryptographic system, iii) a consensus mechanism 
and iv) smart contracts (Jain et al., 2022). The decentralised structure 
leads to disintermediation where peer-to-peer (P2P) transactions do not 
require a third party (Zhao et al., 2022; Yuan and Wang, 2016), thus 
‘reducing the cost of building trust’ (Xiong et al., 2021). It also increases 
visibility and transparency as all P2P network participants can see all 
recorded transactions (Wang et al., 2019). Furthermore, it acts as a data 
security mechanism, as multiple copies are stored across the network, 
which cannot be tampered with Danese et al. (2021). In terms of cryp
tography, BCT offers an immutable, time-stamped, and real-time record 
of the transactions as blocks are added in chronological order using hash 
values (Dehghani et al., 2022). This significantly strengthens the 
traceability and provenance of products and assets, which is particularly 
valuable in complex supply chains (Martinez et al., 2019). Consensus 
mechanisms, which vary depending on the blockchain architecture (e.g.: 
permissioned vs permissionless and private vs public), serve the essen
tial function of validating and securing data across the network, 
ensuring that only legitimate transactions are recorded (Wang et al., 
2019). In parallel, smart contracts, self-executing scripts that enforce 
predefined agreements, can automate business processes, reduce 
administrative overhead, and remove reliance on central oversight 
(Collomb and Sok, 2016). However, while these technical aspects are 
often presented as neutral or self-governing, they are embedded within 
evolving governance models that shape how trust is managed and 
distributed in blockchain ecosystems. Unlike in traditional supply chains 
governed by contractual authority, BCT introduces a new logic of 
decentralised governance, where control is distributed among network 
participants. Yet, in practice, many enterprise applications, such as the 
MediLedger, operate on permissioned and private blockchains with se
lective participation and bespoke and hybrid governance structures. 
These models often involve a mixture of arrangements where a coordi
nating entity (e.g.: Chronicled) facilitates rule-setting, onboarding pro
cedures, and voting mechanisms to balance neutrality and control. Thus, 
while BCT reduces reliance on centralised trust mechanisms, it does not 
eliminate the need for governance; rather, it reconfigures it, shifting 
trust from single actors to protocol-level agreements and shared over
sight structures. This raises important questions about how these forms 
of digital governance influence social and technical constructs such as 
inter-organisational trust. The governance of blockchain is defined as 
the means of achieving the direction, control, and coordination of 
stakeholders within the context of the given blockchain project to which 
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they jointly contribute (Pelt et al., 2021). In the applications of BCT- 
based transactions or ‘blockchain economy’, Beck et al. (2018) dis
cussed three dimensions of governance. The first dimension is ‘decision 
rights,’ capturing the degree of centralisation/decentralisation in the 
blockchain. It importantly defines how decisions are made, monitored, 
and agreed upon. More specifically, it involves the settings of voting and 
consensus mechanisms and procedures to solve arising conflicts. The 
second dimension is ‘accountability,’ referring to the hierarchical 
structure across nodes in the blockchain and their responsibilities. 
Finally, ‘incentive’ is the motive for participating in the blockchain. A 
governance model is necessary to integrate the technical attributes with 
relational norms in line with the social ones. Specifically, while BCT may 
automate technical trust, its effectiveness in motivating and sustaining 
social trust among supply chain actors remains under-explored. This 
study seeks to examine how BCT interacts with human and organisa
tional dynamics to support supply chain trust formation and coordina
tion in complex networks.

2.4. Theoretical foundation − integrating BCT and supply chain trust

We consider trust as an emergent property shaped within a broader 
socio-technical system (STS) that mediates human interactions through 
technological infrastructures (Reijers and Coeckelbergh, 2018). STS 
theory offers a lens through which to examine the dynamic and recip
rocal relationships between humans, technologies, and organisational 
environments, highlighting how each component influences, and is 
influenced by, the others (Baxter and Sommerville, 2011). From this 
perspective, BCT is not viewed in isolation, but as part of a complex 
socio-technical configuration that affects key contextual conditions such 
as trust, interoperability, collaboration, efficiency and transparency. 
Trust, in this framing, is not treated as a system per se, but as a relational 
and situated construct that develops through interactions among various 
system elements, including technologies, protocols, governance rules, 
and the diverse stakeholders who engage with them (Werbach, 2018).

BCT provides a promising solution to the complex formation and 
development of trust, from both technical and social perspectives. Most 
of the technical perspectives regarding trust in BCT are rooted in the 
Technology Management literature (Heim and Peng, 2022). Scholars 
have suggested that BCT creates trust-free and trust-less economic sys
tems (Beck et al., 2016; Zhu et al., 2022). They contended that trust 
shifts away from social actors towards technical features, proclaiming 

‘trust in algorithms’ (Lustig and Nardi, 2015). This stream in the liter
ature suggests that cryptographic protocols and consensus mechanisms 
replace expensive and difficult to implement ‘trust-building mechanisms 
and measures’ used in traditional inter-personal trust scenarios. Beck 
et al. (2016) created a proof-of-concept prototype to replace a tradi
tional coffee shop payment system to assess if it produced a ‘trust-free’ 
system. Although it was cost-effective, among other benefits, the study 
was inconclusive on whether BCT creates a trust-free environment. In 
this study, we also intend to add understanding to this debate, arguing 
that social factors beyond algorithms are essential to better under
standing trust in the BCT context (Lustig and Nardi 2015).

Trust in technology can be divided into two forms, trust in platforms 
and trust in records (Batwa and Norrman, 2021). The sub-dimensions of 
‘trust in platform’ include i) provision − trust that the technology can 
provide a service without the need to access the trustee’s resources, ii) 
certification − trust is provided through a set of certificates to authen
ticate identity or membership, iii) delegation − trust to let trustee make 
decisions on the trustor’s behalf and iv) infrastructure − trust in the 
related hardware and software. The sub-dimensions of ‘trust in records’ 
are: i) reliability − trust in how records are created and who created 
them and ii) authenticity − trust in the process that keeps the record up- 
to-date and maintains the identity of the records.

Trust in institutional governance refers to stakeholders' confidence in 
the mechanisms, systems, structures, and protocols that coordinate and 
regulate actors’ interactions within the supply chain network. It en
compasses the effectiveness of institutional arrangements that guide 
participation, decision-making, and rule enforcement (Griffiths and 
Zammuto, 2005).

Trust in partners refers to the inter-personal and inter-organisational 
trust that emerges from social interactions between supply chain actors. 
This form of trust is underpinned by relational qualities such as benev
olence, credibility, and openness, as detailed above (Tejpal et al., 2013).

In line with this framing, we conceptualise ‘technical trust’ and ‘so
cial trust’ as predominant but interrelated forms of trust that operate 
across socio-technical boundaries.

Technical trust refers to confidence derived from technological or 
some institutional mechanisms that provide assurance through for
malised rules, protocols, and system reliability. It is expressed through 
trust in technology, such as data integrity, authentication, and system 
reliability, and through some aspect of trust in institutional governance, 
including compliance mechanisms and regulatory enforcement.

Fig. 1. A BCT-mediated Supply Chain Trust Conceptual Framework.
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Social trust, in contrast, stems from inter-personal and inter- 
organisational relationships grounded in shared values, systems, credi
bility, and openness. While these two forms of trust are analytically 
distinct, they are functionally intertwined, institutional governance 
embeds social legitimacy within technical rules. Accordingly, in our 
conceptual model in Fig. 1, we refer to a ‘predominantly technical trust’ 
and a ‘predominantly social trust’ to emphasise that boundaries are 
permeable and that BCT impacts trust across both technical and social 
domains.

Moreover, for conceptual precision, we distinguish between ‘tech
nical trust’ and ‘trust in technology’. Technical trust serves as a broader 
category encompassing trust derived from the mechanisms, processes, 
and institutional rules that provide assurance within BCT-mediated 
supply chains. It includes both aspect of the governance and techno
logical infrastructures that enable coordination, compliance, and reli
ability. Trust in technology, by contrast, refers more specifically to trust 
placed in the BCT itself, its records, platforms, algorithms, and system 
integrity. Accordingly, trust in technology is considered a subset of 
technical trust within our framework.

Our interpretation of the literature has led us to develop a BCT- 
mediated Supply Chain Trust Conceptual Framework, as illustrated in 
Fig. 1. It incorporates trust definitions and dimensions from various 
perspectives and support the exploration of the multidimensional trust 
concept within an innovative application of BCT as positioned in this 
study (MediLedger). Building on this framing, we investigate how BCT 
redistributes trust across socio-technical boundaries. Technical arte
facts, such as cryptographic protocols, consensus mechanisms, and 
smart contracts, impact certain aspects of trust, particularly those 
related to data integrity, identity authentication, record immutability, 
and contract execution. Other forms of trust, such as trust in governance 
structures, trust in regulatory bodies, are arguably quite mechanistic, 
while others such as trust in institutional arrangements, and trust in 
partners remain predominantly rooted in the social domain, as illus
trated in Fig. 1. Although BCT has attracted increasing academic 
attention in the supply chain literature, much of the research has 
concentrated on public and permissionless blockchains and 
cryptocurrency-driven applications (Jabbar and Dani, 2020; Casino 
et al., 2021). In contrast, the mechanisms through which trust is formed 
and developed within private BCT-mediated supply chains, especially 
through empirical investigation, are less commonly addressed. Our 
study seeks to fill this gap by focusing on a private and permissioned 
blockchain case in the pharmaceutical sector.

Fig. 1 illustrates the concept that BCT can function as a mediator that 
redistributes different forms of trust within supply chain networks. The 
framework integrates three interdependent dimensions of trust. Trust in 
institutional governance reflects confidence in the mechanisms, stan
dards, and rule-enforcing bodies that coordinate participation and 
ensure compliance across the network, incorporating both social and 
technical aspect of trust. Trust in technology concerns the reliability, 
authenticity, and integrity of the records and platforms that underpin 
the operations. Trust in partners captures relational attributes such as 
partners’ benevolence, credibility, and openness, which sustain collab
oration among actors. BCT enables the intersection of these dimensions 
and forms a dynamic trust ecosystem in which technical assurances 
complement social and institutional mechanisms. Collectively, these 
layers contribute to supply chain efficiency, agility, transparency and 
collaboration, and they frame our enquiry into how BCT reshapes trust 
across socio-technical boundaries.

3. Methodology

3.1. Research approach

An abductive approach was deployed in this study, with the use of a 
priori and a posteriori themes, along with triangulation between pri
mary and secondary data (Vila-Henninger et al., 2024). Van Hulst and 

Visser (2025) noted that an abductive approach is most suitable to 
study a ‘puzzling’ or nascent observation of a real-life phenomenon (BCT 
application in PSC) that cannot be fully addressed within established 
theories. The existing theoretical frameworks, however, play a very 
important role to guide us to produce a ‘creative iterative process’ to 
extend the theories and build conceptual models. We deliberately used 
the abductive approach, which fits our research context. Inspired by 
Bendoly and Oliva (2025) theoretical pathway, we developed our ob
servations and interpretations of BCT-based trust in the PSC grounded 
within existing models of supply chain trust and identified insights and 
patterns that are explained through our data collection and analysis. The 
MediLedger and its PSC ecosystem are a pioneering example in utilising 
blockchain to manage safety concerns, transparency, and regulatory 
compliance. This rich case provided us with a meaningful and valid 
context to extend the theory. We discuss the details of our research 
design and present our logic in the sections below (Saunders et al., 
2016).

3.2. Research design

We relied on a qualitative design using both primary and secondary 
data, where a case study strategy was used (Yin, 2012; Schwandt and 
Gates, 2018; Harrison et al., 2017; Hyett et al., 2014). We used the 
MediLedger network as a revelatory and theoretically relevant case (Yin, 
2012). The MediLedger is a blockchain network designed to improve 
efficiency and transparency in the PSC, designed and operated by 
Chronicled, facilitating technical onboarding, providing data and 
transaction services and supporting compliance with the sector-specific 
regulations. It's a collaborative venture involving major pharmaceutical 
manufacturers, distributors, and healthcare providers in the USA. It was 
chosen for two reasons: i) the MediLedger is a well-established, devel
oped network, which started in 2017/18, so it provides a rich context of 
the practical application of BCT in industry; ii) it includes actors along 
the entire PSC, providing us with diverse data to study the supply 
network. Overall, it represents a unique and innovative case to under
stand the dynamic of trust in the PSC environment, which makes this 
study timely and relevant. Additionally, there is a considerable amount 
of secondary data publicly available online, via Chronicled, the custo
dian of the MediLedger network. The triangulation between the primary 
and secondary data significantly strengthened the validity and depth of 
the research.

3.3. Participants and primary data collection

Purposive heterogeneous sampling was used to select participants 
representing the MediLedger network population. Its pilot project was 
formed by a consortium of leaders from 25 pharmaceutical companies, 
with the goal of evaluating blockchain as the solution to the Drug Supply 
Chain Security Act (DSCSA) requirements (MediLedger, 2018). Using the 
purposive sampling method, we were more likely to effectively explore 
rich information in this relatively small sample of cases, due to the infancy 
nature of BCT-based trust. In terms of heterogeneous sampling, the 
maximum variation in the sample was considered to ensure a variety of 
themes and patterns emerged (Patton, 2002). The company details in the 
2020 MediLedger Drug Supply Chain Security Act (DSCSA) pilot project 
document were used for contacting the interviewees. The research team 
had no prior involvement in the MediLedger project or formal relation
ships with the participating organisations. While this outsider position 
supported a degree of objectivity and critical distance during data 
collection and analysis, it also presented some access constraints. Partic
ipants were identified through publicly available information and pur
posive sampling. Our academic background and interest in supply chain 
innovation, particularly BCT, informed our interpretation of the data and 
guided our focus on the socio-technical dimensions of trust. This led to 
seven interviews with participants in five different roles across the PSC, 
including two manufacturers, two distributors, a Third-Party Logistics 
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service provider, a solution provider and a consulting firm, as detailed in 
Table 1. The sample size was limited to seven interviews due to the highly 
specialised nature of the network and the limited access we faced. 
Nevertheless, participants represented a cross-section of key stakeholders, 
providing diverse perspectives on the BCT ecosystem’s dynamics. The 
collective strategic influence represented by these seven individuals is 
very significant, which allows us to invoke the concept of “information 
power” (Malterud et al., 2016). While the sample size of seven interviews 
may appear limited in numerical terms, this study draws on the concept of 
“information power” rather than relying solely on saturation logic to 
justify sample adequacy (Malterud et al., 2016). Information power sug
gests that the more information the sample holds relevant to the study, the 
fewer participants are required. In this study, participants were selected 
based on their strategic roles and network centrality within the pharma
ceutical supply chain and the MediLedger ecosystem. The interviewees 
were senior executives, solution architects and providers, and decision- 
makers directly involved in blockchain implementation, governance, 
and inter-organisational coordination across the pharmaceutical network. 
As such, each participant represented a significant portion of the network 
and provided insights at the strategic and governance levels rather than 
operational perspectives. The combination of a narrow research aim, a 
highly specialised elite sample, strong theoretical framing, and rich 
interview data provided high information power, thereby supporting the 
justification of a smaller sample size for this exploratory and theory- 
building study. In addition, data saturation was also assessed based on 
the recurrence of themes across interviews and the secondary data 
collected and triangulated (Vila-Henninger et al., 2024).

Each semi-structured interview lasted between 45 and 60 min and 

was recorded. We used open-ended questions to allow deeper discus
sions on the rich and complex contexts of trust in the PSC. A non- 
standardised approach was used by preparing themes, prompts, and 
possible questions linked to the aims and objectives, which increased the 
flexibility in questions related to the participants’ role, knowledge, and 
company’s position. Further, new themes appeared as the interview 
process unfolded, which became more central to the later discussions. 
Given the limitations of semi-structured interviews, our secondary data 
analysis serves to triangulate our analysis and increase the rigour and 
trustworthiness of findings and conclusions (Denzin and Lincoln, 2011).

3.4. Secondary data collection

In addition to the primary data collected through interviews, we 
supplemented our research with secondary data from annual progress 
reports (2017–2019), the 2020 MediLedger DSCSA (Drug Supply Chain 
Security Act) pilot project, government reports and publicly available 
sources. A large proportion of our secondary data was gathered from 
Chronicled’s official website, the company behind the MediLedger 
platform. Chronicled has compiled a variety of resources, including case 
studies, webinars, white papers, blogs, and press releases, which provide 
valuable insights into the development and application of BCT in the 
PSC. For example, we extracted relevant data from Baptist Health Sys
tem, Grifols, Premier Inc, Johnson and Johnson, FFF Entreprises and 
Cencora cases. These documents were systematically collected and 
analysed to triangulate the findings from the primary interviews. The 
case studies and white papers offered detailed accounts of the Medi
Ledger platform's implementation and its impact on various stake
holders, while the webinars and blogs provided contemporaneous 
industry perspectives and discussions on blockchain’s role in the sector. 
Press releases were also examined to capture significant milestones and 
public statements from Chronicled regarding the progress and adoption 
of MediLedger. By incorporating this secondary data, we were able to 
cross-validate our empirical findings and enrich the analysis, ensuring a 
more robust understanding of the trust dynamics within the BCT-based 
pharmaceutical network. The diverse nature of these data sources 
allowed for a more comprehensive triangulation of findings, providing 
both temporal depth and industry context.

3.5. Data analysis

We used a combination of thematic and template analysis to generate 
new understanding and knowledge grounded in human experience 
through interviews. Thematic analysis aids in identifying, analysing, 
organising, describing, and reporting themes found within a data set 
(Braun and Clark, 2006). We also included techniques from template 
analysis due to the flexibility of each method (King, 2004). We followed 
the six-step approach to thematic analysis suggested by Nowell et al. 
(2017) and Braun and Clarke (2006), ensuring robustness in analysis. 
The research team documented a self-critical account throughout the 
study by recording methodological decisions, rationale, and personal 
thoughts and values (Tobin and Begley, 2004).

3.5.1. Six-Step approach to thematic analysis
The first stage was to become familiarised with the data (both pri

mary and secondary) to actively seek and take notes of meanings and 
patterns when reading through the transcripts and to become immersed 
in the data. Next, initial codes were extracted through ‘a priori’ codes, 
based on the conceptual model developed in the literature review using 
a codebook. These codes were placed into a provisional template, rep
resenting the template analysis technique. A separate “other” code was 
used to accommodate emerging themes through induction. We used 
mind maps and journals to stay reflexive and systematically search for 
themes, representing the third stage. Mind maps provide a way to 
explore codes and themes and their relationships, which move beyond 
the linear template (Crabtree and Miller, 1999). The themes were 

Table 1 
Participants sample.

Participants 
code

Organisation 
types

Participant 
position

Interviewee roles

P1 Third-Party 
Logistics

Director Represented the logistics 
perspective, focusing on 
product 
traceability and 
integration.

P2 Manufacturer U.S. 
serialisation 
market lead

Led internal compliance 
and coordinated technical 
implementation 
of some MediLedger 
protocols.

P3 Solution 
provider

Co-founder Key architect of the 
blockchain solution; 
contributed to system 
design, governance 
structure, and 
interoperability 
mechanisms.

P4 Manufacturer Senior director Acted as a strategic liaison 
between internal supply 
chain functions and the 
consortium; focused on 
network trust and 
regulatory alignment.

P5 Consulting 
firm

Founder and 
CEO

Advised members on 
governance, and strategic 
use of blockchain; provided 
thought leadership on 
decentralisation.

P6 Distributor Vice-President Oversaw data exchange and 
operational coordination 
across the network; key 
stakeholder in establishing 
real-time transparency.

P7 Distributor VP Supply 
Chain

Managed implementation 
of blockchain processes in 
distribution operations; 
emphasised shared 
standards and 
interoperability.

B. Dehe et al.                                                                                                                                                                                                                                    Journal of Business Research 217 (2026) 116473 

6 



refined to reflect inadequacies in the initial coding by i) creating new 
codes for themes not initially covered (e.g.: creating ‘trust in network’ as 
a new theme with many lower-order themes such as ‘swift trust’); ii) 
deleting redundant codes (e.g.: the removal of the ‘temporal’ code); and 
iii) reordering the coded data into different codes (e.g.: generating the 
1st and 2nd order codes and moving ‘standards’ into ‘trust in network’). 
Thematic analysis is an organic and iterative process (Braun and Clarke, 
2006), so reviewing and modifying the codes and themes was an 
important step. Defining and naming codes and themes was a critical 
component of step five. Once each code and theme could be clearly 
defined and the entire text was read through three times, the research 
team stopped modifying and refining them.

3.5.2. Thematic analysis
Our methodological approach follows a similar logic to that of Dehe 

et al. (2026), Olaniyan et al. (2024), Dehe et al. (2024), and Minshull 
et al. (2022), and tabulated a summary of the analysis process in 
Table 2, showing the four themes and 11 sub-themes that emerged from 
the thematic analysis and the numerous 1st and 2nd order codes. Each 
theme contains individual sub-themes that were developed from the 
abductive coding processes and support the final themes. ‘Barriers to 
trust formation and development’ shows the traditional supply chain 
configuration in the pharmaceutical sector with two major challenges of 
trust formation. ‘Trust in BCT and its governance’ demonstrates the 
impact BCT has in protecting against opportunistic behaviours and the 
efficiencies it brings to reduce redundancies. ‘Trust in partners’ illus
trates the BCT’s technical and social functionality to support trust 
development between actors. ‘Trust in network’ is a key and emerging 
finding from our data, illustrating the extensive applications of BCT to 
establish trust in a broader scope, via new industry standards, new as
pects of governance, and new integrations with consumers. Moreover, 
we found a conceptual association of these themes, showing a hierar
chical trust development from a low to a high socio-technical system 
perspective (trust in technology and trust in institutional governance to 
trust in partners to trust in network).

4. Findings

4.1. Barriers to supply chain trust formation and development in the PSC

Complexity in PSC structure − Our data showed that the involve
ment of group purchasing organisations (GPOs) and the pricing strate
gies of manufacturers increases the complexity in the PSC and therefore 
challenges supply chain trust formation and development. The high 
R&D investment and the dominant market powered by pharmaceutical 
manufacturers commonly impose high purchasing prices on individual 
customers (e.g.: hospitals). Hence, GPOs have emerged as intermediary 
actors in the PSC. The GPO consolidates a large purchasing volume 
across member customers by standardising product specifications, 
quality requirements, and delivery time. The manufacturer, in turn, is 
willing to provide more favourable prices to the GPO member cus
tomers. Two different prices, namely ‘GPO price to member customers’ 
and ‘market price to non-GPO member customers (by a distributor)’, are 
set by manufacturers. Our findings suggest this differentiated pricing 
strategy is commonly used by drug manufacturers. To implement pricing 
strategies, manufacturers share the GPO prices and request the distrib
utors’ deliveries to GPO member customers at a lower price. However, a 
distributor may find the GPO prices are lower than their own purchasing 
prices and thus sells at loss. A manufacturer voluntarily allows the 
distributor to claim ‘chargeback’ to resolve the conflicting prices. We 
found that disputes and transaction risks are a result of this complexity 
in the supply chain structure, which does not favour trust formation and 
development. Price changes are not quickly updated to the distributor, 
and chargeback is unlikely to be immediately processed by the manu
facturer. These ‘reverse financing’ flows increase unnecessary trade 
credits. More importantly, unnecessary trade credits create the 

opportunistic risk. The dispute on chargeback significantly discourages 
the trust formation between distributor and manufacturer and increases 
transaction costs. As stated by the solution provider, ‘friction and issues sit 
between trading partners,’ and ‘these chargebacks are disputed […] Creating 
a business problem of about 4% revenue leakage for the entire industry, or 
about $35 billion’, showing the financial costs and ‘labour required to 
resolve the disputes’. A distributor indicated that ‘in pharma, there was no 
trust whatsoever’. A manufacturer pointed out, ‘trust has always been an 
issue because of the nature of pharmaceuticals products, which are highly 
controlled, and very valuable’. Many of the interview participants stated 
that this complexity and trust issues were due to the lack of long-term 
vision in the supply chain design and its integration. The consulting 
firm participant suggested that ‘in the U.S. pharmaceutical industry, rather 
than get to root causes, we tend to build more middlemen and… build more 
layers of complexity on top, because sometimes that's an easier way to fix the 
short-term problem’. Two separate information flows indicate that the 
supply chain members are unlikely to establish an incentive in trust 
development but rather protect their interests.

Lack of data and technology governance – We found that the lack of 
reliable and secure data and technology governance hinders supply 
chain trust formation in the pharmaceutical sector. First, given the na
ture of the high product values and sensitive business information, 
pharmaceutical companies commonly keep all their data within their 
‘four walls and do not give access’ to others, as stated by a manufacturer 
participant. However, ‘leveraging a trusted source of information is para
mount to securing our supply chain,’ added another manufacturer inter
viewee. But there are no central system and governance, where supply 
chain partners may share their information, such as serial numbers. It is 
difficult to verify and authenticate data in the supply chain. In turn, it 
hampers the development of trust in supply chain partners. Second, we 
found that a lack of data and technology governance significantly hin
ders trust formation. In a manufacturer’s GPO price, a distributor may 
choose to quickly deliver the drugs to the GPO member customers and 
then initiate a chargeback through ‘overnight and batched Electronic Data 
Interchange (EDI) transactions.’ It requires a certain level of trust between 
distributors and manufacturers, to achieve efficiency and effectiveness 
in the supply chain operations. However, many distributors found EDIs 
are batched, so often do not have the ‘latest information on the price 
changes.’ There is a lack of real-time updates on the prices while GPO 
deals are constantly transferred to distributors. The overlaid delays on 
chargeback information make distributors increasingly cautious in de
livery before the price confirmation by manufacturers. Such trust issues 
between manufacturers and distributors are extended to the wider 
supply chain partners and significantly influence effectiveness and ef
ficiency. However, we found that BCT can overcome some of these 
issues.

4.2. Trust in BCT and governance − evidence of the MediLedger

BCT improves data management and reduces redundant trans
actions – The participants widely agreed with the technical contribu
tions of BCT to enhancing trust by providing an effective and reliable 
data management mechanism and reducing redundant transactions. We 
found multiple dimensions in ‘trust in record and technology’ in our 
data, where interview participants related them to the technical and 
technology trust development. First, the recording reliability was 
acknowledged widely by the interviewees. When considering contracts 
and chargebacks, Participant 7 argued that the data they receive, as a 
distributor, is now more reliable because the data is shared first between 
manufacturers and GPOs before being sent to the distributor and they 
‘consider that data with more confidence than [they] have had before’. For 
instance, proofs and consensus are used ‘on the private network’ for peer- 
to-peer messaging, so there is a certain level of trust and accuracy about 
who created and sent messages and data. However, initial data entry was 
not discussed, which is considered a key element of reliable data in BCT, 
and distributed ledgers more generally. Second, BCT improves 
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Table 2 
Sample of the data analysis and coding.

Exploration 
points

Emerged from 
Literature

Prompts Sample from interviews and 
documentation

1st order codes 
(descriptive)

2nd order codes 
(conceptual)

Final themes and 
sub-themes

The current, 
specific PSC 
context

PSC issues  

Lack of trust  

Legal requirements 
and traditional 
governance 
mechanisms  

BCT and the 
MediLedger

A. What are the current PSC 
issues? how would you 
describe the level of trust? 
B. What are the current key 
innovations in PSCs? 
C. Before MediLedger and 
BCT how did you share 
product information with 
other supply chain actors? 
D. What are the main 
blockchain innovations you 
have been involved in in the 
last few years? 
E. What do you think is going 
to be the future of BCT in the 
sector? 

(P4) The PSC is very complex 
and dynamic and involved 
many different stakeholders and 
has been under an increased 
scrutiny this past decadeP6) In 
pharma, there was no trust 
whatsoever. 
(P5) In the industry rather than 
getting to the root causes, in the 
U.S., we tend to build more 
middlemen and build more 
layers of complexity on top of 
things, because sometimes that's 
an easier way to fix the short- 
term problem. 
(3) All parties in the PSC have 
their own sources of truth with 
respect to prices, chargebacks 
and contracts that do not match, 
and any efforts that we all try to 
connect the pieces are disjointed 
at best; systems are not 
connected. 
(5) Using a platform that 
provides transparency to all 
parties is a different way of 
working than we have ever had. 
(6) Update notifications and 
mismatches of customer master 
data between trading partners 
would happen. 
(6) The industry struggles with 
administrative burden and 
revenue leakage within the 
industry. 
(1) Baptist Health explored 
options to address contract 
alignment, but those options 
were unilateral and not 
collaborative. 
(P2) Traditionally the pharma 
companies tend to keep all their 
data within their four walls and 
not give access to others. 
(P4) Trust has always been an 
issue because of the nature of 
pharmaceuticals products, 
which are highly controlled, and 
very valuable. 
(P3) BCT has the potential to 
resolve the many frictions and 
issues sitting between trading 
partners, for example, the 
chargebacks are often disputed. 
Creating a business problem of 
about 4% revenue leakage for 
the entire industry, or about $35 
billion U.S. 
(P3) Many distributors found 
EDIs are batched, so often do 
not have the latest information 
of the price changes, BCT and 
the MediLedger overcome this 
problem. 
(P4) BCT enable leveraging a 
trusted source of information, 
which is paramount to securing 
our supply chain. 
(4) Most other solutions tackle 
the problem using the historical 
process and electronic data 
exchanges. The blockchain is 
real time, accurate and private 

Complexity and 
dynamic SC 
Layers of middlemen  

Disjointed 
information systems     

Administrative 
burden  

Data hoarding 
High value and 
tightly regulated 
products 
Disputed 
chargebacks and 
revenue leakage 
Limitation of 
traditional EDIs 
Trusted source of 
information 
Real-time, accurate 
and private data         

Real-time and 
accurate 
communication 
Timely and accurate 
updates 

Systemic complexity  

Operational 
fragmentation  

Data silo and 
fragmentation     

Inefficient 
coordination  

Lack of data 
transparency 
Intrinsic trust 
challenges in pharma       

BCT-supported data 
integrity 
Improved data 
reliability          

Strengthened 
information 
transparency 
Data synchronisation 
across partners   

PSC trust formation 
and development 
barriers  

− Complexity in the 
PSC structure  

− Lack of data and 
technology 
governance  

(continued on next page)
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Table 2 (continued )

Exploration 
points 

Emerged from 
Literature 

Prompts Sample from interviews and 
documentation 

1st order codes 
(descriptive) 

2nd order codes 
(conceptual) 

Final themes and 
sub-themes

which is a strong foundation for 
the future. 
(1) MediLedger − it automates 
processes and workflow and 
closes the gap on contract 
misalignment. … the data 
should exist on a distributed 
network for all parties to access 
data elements necessary to the 
business relationship. 
(1) Our work with MediLedger 
has stirred thoughts of other 
avenues where we transact data 
with vendor partners, and the 
need to work more 
collaboratively. 
(1) The wholesaler can fix it 
instantly because they can see 
the very same communication 
from the manufacturer. The 
opportunity to work 
collaboratively with industry 
partners to improve our process 
was too good to pass up. 
(5) With blockchain technology, 
I foresee processes speeding up 
and error resolution being 
managed better. 
(6) Real-time communication, 
data accuracy, and improved 
efficiency in managing trading 
partner relationships. 
(6) We have been able to 
eliminate manual work, improve 
communication with trading 
partners, and ensure timely and 
accurate updates. 
(4) The technology is only as 
good as the process that’s built 
around it. Also, the internal and 
external customers need to work 
together to make the process 
solve the challenge.

Technical and 
Institutional 
trust

BCT features and 
advantages   

Trust in record 
− reliability 
− authenticity  

Trust in platform 
− provision 
− certification 
− delegation 
− infrastructure   

Trust in 
institutional 
arrangement and 
governing bodies   

F. How is BCT reducing 
complexity and facilitating 
transactions between 
different businesses and 
entities? 
G. What sort of sensitive data 
is kept and recorded on the 
blockchain and is this data 
secure? 
H. Are there any security 
issues, for example can you 
manipulate the hash on the 
network? 
I. How well do you think the 
proof of authority consensus 
mechanism works and has 
this built trust in the 
ecosystem?  

(P7) Now the data we receive, 
as a distributor, is more reliable 
because the data is shared first 
between manufacturers and 
GPOs before being sent to the 
distributor and we consider this 
data more reliable than did 
before, also there are less 
redundancies and inaccuracies. 
(1) Transactions are instant and 
transparent to all parties. …. All 
parties see the same data, so 
there is no dispute about the 
communication. 
(7) Blockchain allows for more 
immediate visibility than EDI or 
email notification while still 
providing flexibility to 
collaborate on a single source of 
truth. 
(5) Contract administration is a 
complex process with multiple 
parties trying to align to a single 
set of data. The network should 
provide transparency to a 
complex process. 
(5) Seeing a single source of 
truth allows all parties to be on 
the same page to ensure the best 
outcome for our shared 
customers. 
(3) The MediLedger network 

Improved data 
reliability and 
reduce redundancy 
Instant and 
transparent 
transactions reduce 
disputes 
Real-time data 
sharing enables 
collaboration 
Contract visibility 
simplifies complex 
coordination 
Replaces outdated 
systems and reduces 
manual tasks 
Trusted, shared 
information platform  

Human trust gaps 
addressed through 
technological design 
Consensus 
mechanisms 
establish trust in data 
origin 
Verifiability fosters 
confidence in records 
Live verification 
enhances trust  

Automated rule 

Enhanced data 
quality and 
management  

Elimination of 
redundant 
communication  

Real-time unified 
data access  

Improved multi-party 
process integration  

Data synchronisation 
across partners  

BCT as infrastructure 
for trustworthy data  

Automation and 
simplification of 
workflows  

Institutionalising 
trustworthy data 
practices  

Technology as a 
mediator of interfirm 
trust 
Instant validation 

Trust in BCT and 
governance  

− BCT improves data 
management and 
reduces redundant 
transactions   

− BCT acts as a 
‘Symbiosis’ 
for opportunism 
safeguarding and 
long-term 
commitment   

→ BCT contributes to 
a new type of swift 
trust formation   

(continued on next page)
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Table 2 (continued )

Exploration 
points 

Emerged from 
Literature 

Prompts Sample from interviews and 
documentation 

1st order codes 
(descriptive) 

2nd order codes 
(conceptual) 

Final themes and 
sub-themes

has provided a secure way for 
all participants to agree on a 
shared source of information 
that everyone trusts… At the 
end of the day, our collective 
roadblock is human − a lack of 
trust − and not technological in 
nature. 
(3) We think it will solve real 
business problems such as 
aligning pricing across life 
sciences manufacturers, 
wholesalers, GPOs and mutual 
provider customers. We saw 
MediLedger as having the 
potential to be a unified source 
of truth for many of the core 
pieces of information that drive 
today's supply chain.  

(P5) Proofs and consensus are 
used on the private network for 
peer-to-peer messaging, so there 
is a certain level of trust in who 
created and sent messages/data. 
(P6) The ability to audit and 
verify in real-time builds 
confidence that the records are 
correct and maintained. 
(P2) The decentralised nature 
means the data is very accessible 
to all participants, allowing 
constant monitoring, and when 
issues occur, they can be flagged 
almost in real-time. 
(P7) Verification in real-time 
builds confidence that the 
records are correct and 
maintained. 
(P4) Secure data distribution 
increases business confidence in 
supply chain information 
sharing. 
(P4) MediLedger uses two 
separate blockchains which talk 
together and with one another. 
(P3) Zero-knowledge proofs 
enforce the business rules 
without anybody knowing what 
the actual drug identifiers are. 
(P3) Smart contracts enforce 
business rules about the 
chargeback transaction. 
(P4) It removes batch EDI 
transactions that happen 
overnight, which are known to 
cause issues, and eliminates a 
whole host of individuals who 
were doing contract 
management. 
(P7) Transparency is ready, 
we're just starting with how to do 
it. 
(P5) There needs to be better 
master data sharing and 
transparency. Transparency is 
supported by ‘trust certification’ 
in BCT. 
(P2) Mutual benefits have been 
at the heart of the BCT 
implementation, we would agree 
when making big calls that we 
do not do something that 
favours one sector over the 

enforcement limits 
opportunism 
Transparency 
infrastructure exists, 
adoption is ongoing 

fosters trust 
acceleration   

Rule-based 
governance ensures 
fairness  

Emerging culture of 
digital trust readiness

(continued on next page)
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Table 2 (continued )

Exploration 
points 

Emerged from 
Literature 

Prompts Sample from interviews and 
documentation 

1st order codes 
(descriptive) 

2nd order codes 
(conceptual) 

Final themes and 
sub-themes

other. So everything we design 
works for everybody.

Social trust Openness  

Credibility 
− predictability 
− confidence  

Benevolence 
− goodwill

J. How would you define 
trust within the MediLedger 
and how important is this 
initiative? 
K. How does the 
relationships with the 
members inside the 
MediLedger differ to the 
relationships with actors 
outside the network and 
ecosystem? 
L. Is the lack of trust in BCT 
stopping people joining the 
network? 
M. What are the issues with 
overpayment, contract 
misalignment, cach back 
within the network?

(P5) At the beginning of the 
project, there was lots of mutual 
sharing of ideas and plans 
during the ‘first year or two, 
which helped create a [new] 
trusting environment. 
(9) MediLedger was formed 
through unprecedented industry 
collaboration looking to tackle 
common problems together. As 
Corey put it, “We need to 
collectively work together to 
make the industry better.” 
(P2) The industry was coming 
together every week to discuss 
how can we meet the saleable 
returns. 
(P6) In these meetings, trading 
partners saw massive value by 
aligning the different 
requirements of quality, 
transparency and traceability. 
(P1) With the deployment of the 
blockchain, we were able to 
solve other pain points in the SC 
to produce win-wins. 
(9) MediLedger is not just 
internal alignment, it's external 
alignment. 
(1) MediLedger transform the 
way we communicate data with 
members of the network. 
(4) They have brought together 
Manufacturers, Wholesalers 
and GPOs in a way that I have 
not experienced in the past. 
(P5) One of the biggest problems 
with all this is definitely that the 
ramp up is slow due to some 
partners wanting to stay more 
kind of point to point or more 
old school. 
(P4) We felt that the technology 
was not yet well developed and 
there was not 100% use case 
behind, so it was a bit of a leap 
of faith. 
(P4) I think we're still relatively 
early. And that's why more 
people aren't jumping on board, 
because the S curve has not had 
that 10-year mark to get that 
10% adoption. 
(P1) MediLedger is a private 
blockchain so only authorised 
members… have standing to 
participate.…. [There is a] 
onboarding process to check 
[new member companies’] 
identity and to check they are a 
legitimate pharmaceutical 
company… [new members and 
existing members] take that 
data with trust that [they] didn't 
have before. 
(8) Despite best efforts to settle 
disputes, many companies 
continue to lose millions due to 
unapproved chargebacks, write- 
offs, pricing mistakes, and 
unauthorized 340B access. It is 
estimated that these disputes 
contribute to an industry-wide 

Initial openness 
facilitated rapid 
trust-building 
Shared purpose 
strengthened trust 
across actors 
Collaborative forums 
improved alignment 
on transparency and 
traceability 
Trust enabled 
solutions that 
benefitted multiple 
parties 
Improved 
communication 
across the network 
Early adoption 
required trust in 
potential, not proof 
Verification process 
ensures data 
credibility and 
partner legitimacy 
Lack of transparency 
creates costly 
disputes 
Inefficient 
reconciliation 
reveals need for 
better information 
traceability

Early collaboration 
enabled swift trust 
formation 
Collective intent 
supports trust-based 
practices  

BCT fosters shared 
expectations for 
transparency   

BCT fosters 
reciprocal trust 
through shared gains  

BCT enhances 
transparent and 
traceable data 
exchange 
Adoption built on 
anticipatory (swift) 
trust  

Blockchain creates 
verifiable and 
traceable trust 
boundaries 
Transparency deficits 
undermine trust and 
performance 
Inefficiencies 
highlight the demand 
for traceable 
financial data

Trust in partners  

− BCT supports 
transparency 
and traceability 
between 
partners  

− BCT enables direct 
information flows 
between partners  

− BCT enables new 
working protocols 
based on this newly 
established ‘swift 
trust’

(continued on next page)
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Table 2 (continued )

Exploration 
points 

Emerged from 
Literature 

Prompts Sample from interviews and 
documentation 

1st order codes 
(descriptive) 

2nd order codes 
(conceptual) 

Final themes and 
sub-themes

revenue loss of $4B-$10B. 
(1) Credit and rebills are 
cumbersome and expensive. 
There is a finite amount of time 
to determine overcharges. …. 
Even a timely catch of an 
overpayment typically takes 
weeks or months to resolve, as 
the manufacturer determines the 
correct price and the back and 
forth is not a quick process.

Socio- 
technical 
Trust

Governance  

Public v Private 
blockchain  

Consumer 
perspective  

Process change  

Standard  

N. Over the last four years 
how has the trust between 
different stakeholders 
developed in this ecosystem? 
O. Have you seen the 
element of swift trust? Swift 
trust refers to a type of trust 
that develops quickly within 
temporary teams or groups. It 
contrasts with the traditional 
view of trust building slowly 
over time through experience 
and interaction. 
P. How has the relationship 
between members of the 
ecosystem changed?  

Q. In this Mediledger 
ecosystem, is peer-to-peer 
trust still important or do we 
have trustless trust in the 
machine? 
R. Is there anything else you 
would like to discuss 
regarding trust in 
MediLedger? 

(P1) I think people are going to 
use it to extend trust into areas 
that they have not been able to 
trust in before. 
(P3) When I speak about the 
other solutions, the transaction 
speed becomes more a factor 
about how many consensus 
nodes are used. 
(P2) The biggest thing was the 
speed of interoperability in 
enabling supply chain 
improvements. 
(3) In summary, the largest 
learning is things don't change 
overnight − it takes time…. 
Time to build trust with those 
who have been business partners 
for years. 
(P2) In terms of the blockchain, 
we didn't find any security risk. 
(4) Working with the 
MediLedger team has been very 
positive. They have brought 
together Manufacturers, 
Wholesalers and GPOs in a way 
that I have not experienced in 
the past. They are committed to 
building a better process with 
breakthrough technology. 
(P4) BCT has led to create more 
trust and increased security in 
our processes. 
(1) The MediLedger project is 
the initiative I am most 
passionate about because of the 
marked improvement it offers to 
all parties involved. This is the 
most collaborative I have seen 
the industry and I’m excited to 
see all the use cases we are able 
to build within the MediLedger 
network. 
(P4) The decentralised nature of 
it, again, from my perspective 
does increase the level of trust. 
(P5) There are some messaging 
standards that are meant more 
for sort of peer to peer. 
(6) MediLedger gives us a real- 
time view of trading partner 
updates, shared customer 
identification/matching, and 
clean and timely roster updates. 
(P6) Industry started joining 
like GS1, the standards group. 
(P5) We're just not there yet 
with standards but hopefully 
soon. 
(P7) It's interesting because I 
don't look at a GTIN as being 
private. But believe it or not, 
there are a number of pharma 
manufacturers, particularly 

Time is needed to 
rebuild trust among 
partners       

Expansion of use 
cases under a shared 
governance 
framework  

Use of peer-to-peer 
communication 
protocols  

Access to shared 
partner and 
customer data 
Involvement of 
industry standards 
bodies 
Lack of industry 
willingness to own 
governance  

Sector-based voting 
promotes balanced 
governance   

Transparency and 
communication 
drive trust

Governance requires 
social trust evolution        

Innovation emerging 
from shared 
governance 
infrastructure   

BCT encourages 
standardised 
communication 
frameworks  

Standardised real- 
time data exchange 
Movement toward 
industry-wide 
standardisation  

Challenges in 
decentralised 
governance adoption  

Structured 
participatory 
governance 
mechanisms   

Foundations for 
consumer trust and 
integration  

Transparency as a 
trust-building 
strategy for consumer 
adoption

Trust in network  

− BCT supports 
industry 
standardisation  

− BCT leads to 
business 
process innovation  

− BCT provides 
network governance 
mechanisms  

− BCT supports 
consumers 
integrations

(continued on next page)
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authenticity in the MediLedger network. The ability to audit and ‘verify 
in real-time’ builds confidence that the records are correct and main
tained, as stated by a distributor. The decentralised nature means the 
data is ‘very accessible’ to all participants, allowing constant monitoring, 
and when issues occur, ‘they can be flagged almost in real-time’, added a 
manufacturer participant. Third, secure data distribution increases 
business’ confidence in supply chain information sharing. The Medi
Ledger uses two separate blockchains which ‘talk together and with one 
another’ as explained by a manufacturer's participants. The private 
nodes that carry proprietary data are kept within company firewalls, 
while the MediLedger blockchain maintains the public data, such as 
Global Trade Item Numbers (GTIN’s). In the Product Verification System 
(PVS), ‘zero knowledge proofs…enforce the business rules without anybody 
knowing what the actual drug identifiers are’ (P3). This is a form of pro
vision as transactions occur inside the consensus nodes (lookup direc
tory) without accessing private ledgers/nodes. Fourth, the use of smart 

contracts in MediLedger increases delegation trust. The solution pro
vider noted, ‘smart contracts enforce business rules about the chargeback 
transaction’, meaning BCT makes decisions based on predefined contract 
rules and resources. Automating the contracting process increases trust 
and significantly improves contract processes, as it ‘removes batch EDI 
transactions that happen overnight’, which are known to cause issues, and 
‘it eliminates a whole host of individuals who were doing contract manage
ment’, another participant added. Therefore, BCT reduces redundant 
transactions and improves supply chain trust, especially regarding the 
chargeback issue between the distributors and manufacturers. We also 
found that a new BCT-enabled swift trust was emerging from the 
implementation.

BCT acts as a symbiosis for opportunism safeguarding and long- 
term commitment – Our data showed that BCT is an effective solution 
to reduce opportunistic behaviours in the PSC. Many participants 
highlighted the social perspective of BCT and viewed it as a virtual 

Table 2 (continued )

Exploration 
points 

Emerged from 
Literature 

Prompts Sample from interviews and 
documentation 

1st order codes 
(descriptive) 

2nd order codes 
(conceptual) 

Final themes and 
sub-themes

those with brand product, who 
felt that that is private 
information that the GTIN with 
the URL you would send a 
request to get approval on is very 
private. 
(P7) Trust was built because 
there's also a business process 
change related to using that 
blockchain environment. 
(P7) So, there's business 
processes that need to take place 
that are changed to reflect the 
trust in the community, if you 
don't have the trust in the 
environment to do that, you 
shouldn't be in it. 
(P3) We struggled with getting a 
good governance model that was 
owned by the industry, and the 
industry and players within it 
did not want to have that 
ownership. 
(P4) The governance still resides 
with the company Chronicled. 
(P2) There are voting rights per 
sector, so for each 
manufacturer, wholesalers and 
dispensers, when working on 
designs we vote for what's going 
to work for each to keep 
neutrality. 
(P2) I don't know how much 
they know about it in terms of 
education to say we as an 
industry are taking steps to 
provide an authentication 
model. 
(P2) The more we can promote 
the steps that we have done and 
the issues that come out it will 
help promote consumer 
confidence and integration.

Secondary Data Sources:
(1) Thomas Matanich, Director, Pharmacy Contract Management Baptist Health System.
(2) David Moss, Director of Operations, Grifols.
(3) Chad Connelly, VP Supply Chain Technology, Premier Inc.
(4) Ray Pellicciotti, Director Enterprise Operations, Johnson & Johnson
(5) Michael Connelly, VP Contracts and Pricing, Cencora.
(6) FFF Enterprises.
(7) Susan Lowe, Senior Vice President Supply Chain Operations, FFF Enterprises.
(8) Fortune 500 Pharma Case Study.
(9) https://www.chronicled.com/content-resources/from-reactive-to-proactive-data-management-armas-transformation-with-mediledger.
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‘industry symbiosis’ that reconciles the disparate PSC. The multiple 
supply chain trust dimensions are effectively developed by the BCT- 
based symbiosis safeguarding the opportunism in the complex PSC 
environment, and stimulating the long-run commitment, especially via 
the conversion of the newly established BCT-enabled swift trust. Six out 
of seven participants mentioned that BCT significantly increases the 
social trust dimension of openness. There have been more significant 
open and mutual collaborations, ideas sharing and plans during the ‘first 
year or two of launching the MediLedger project’ (P5). For example, ‘the 
industry was coming together every week to say how do we meet the saleable 
returns’ (P2). In these meetings, trading partners saw significant value in 
‘align[ing]with the requirements’ (P6) of the DSCSA (Drug Supply Chain 
Security Act) and overcoming other pain points to produce win–win and 
mutual benefits. Further, mutual benefits were at the heart of the dis
cussions, as Participant 2 said, we would ‘agree when making big calls that 
we do something that doesn't favour one sector over the other… so everything 
we have to design works for everybody’. Trust was being built through 
these open forums and mutually beneficial discussions during the 
implementation of BCT.

4.3. Trust in partners − evidence of the MediLedger

BCT supports transparency and traceability − Although BCT is 
designed to enhance transparency and traceability, our findings indi
cated that these capabilities were still emerging rather than fully real
ised in the MediLedger network. As one distributor stated, ‘[full] 
transparency [was not] ready’ or achieved yet, ‘we're just starting’. Simi
larly, the consulting firm participant noted that ‘there needs to be better 
master data sharing and transparency’ to enhance collaboration, sug
gesting that BCT is seen more as a potential enabler.

Another participant referred to the ‘trust certification’ concept, 
meaning the ability of BCT to provide verifiable proof of product origins 
and transactions. However, the solution provider participant acknowl
edged that the ‘full track and trace system’ had not yet been fully 
implemented. We found that this gap is not primarily technological but 
social and relational. It goes beyond the technical perspective of BCT. 
Effective traceability depends on firms being willing to input accurate 
and complete data into the system. This, in turn, requires confidence 
that partners will not misuse shared information. As a result, many firms 
remain cautious about data sharing, despite blockchain’s assurances of 
immutability and security. This illustrates an aspect of the distribution 
across the socio-technical boundaries to achieve greater collaboration. 
BCT can provide the technical foundations for visibility, but the real
isation of transparency requires trust in partners and willingness to 
cooperate. Only when trust begins to flow across social and technolog
ical boundaries can transparency become embedded. As one participant 
observed, “once transparency is ready, it’s going to be disruptive” (P5), 
signalling that BCT has the potential not only to increase visibility but to 
transform partner trust and collaboration at the network level.

BCT improves information flows between partners – The Medi
Ledger is a private and permissioned blockchain, which requires the 
consensus of member companies to authorise new membership. The 
records of new member companies are centrally managed by the solu
tion provider, Chronicled, which also uses the designed cryptography 
system to trace and record the follow-up transactions. Based on the 
decentralised data distribution in the network, specific transactions 
between peers can also be placed in consensus. As discussed earlier, a 
distributor may be concerned with opportunism risks of a chargeback by 
the manufacturer and postpone the product delivery to GPO member 
customers. Using the consensus mechanism, the transitions with char
geback can be quickly endorsed in the supply network. Supported by 
smart contracts, chargebacks can be triggered along with delivery by the 
distributor to specific customers. The consensus mechanism in the 
MediLedger significantly improves the information flow and increases 
the credibility of partners within the network. In a discussion with 
Accenture, Chronicled predicted that ‘the MediLedger project can save $9 

million in labour costs and increase revenue by $300 million (estimated total 
cost of manual processing of roster reconciliation eligibility determination 
and chargeback dispute resolution) through reduction on transactions/WIP 
line by 60–80%, errors, roster management and time reduction of a char
geback by 50%-60%’.

BCT-enabled swift trust leads to new working protocols − BCT 
supports the development of swift trust, where an ‘agile-term’ vision and 
commitment are possible. The data interestingly showed that with BCT, 
a swift trust is quickly established when transacting with new partners. 
In the MediLedger network, we found that member companies were 
developing new working protocols based on a BCT-enabled swift trust to 
deal with various challenges. A distributor stated that ‘everybody's 
motivation is the same,’ and committed to collaboratively developing a 
solution, for example, regarding ‘the FDA and their compliance legislation’ 
within the DSCSA (Drug Supply Chain Security Act), added by a 
manufacturer. The FDA used this DSCSA legislation to ‘build an elec
tronic, interoperable system to identify and trace certain prescription drugs as 
they are distributed in the United States’ (Food and Drug Administration, 
2021) and to ‘verify and authenticate’ products. The DSCSA’s compli
ance requires strong supply chain collaborations, including sensitive 
information sharing, while it is essential for every supply chain actor to 
legally run pharmaceutical businesses. The decentralised data sharing, 
cryptography system and consensus mechanisms of BCT reduce the risks 
of information sharing and motivate a swift trust to manage the new 
compliance by a wider range of collaborations. When member firms 
extensively use the MediLedger to develop and follow new working 
protocols, the collaboration on compliance with the DSCSA is consid
ered more genuine and trustworthy. Such cooperation is beyond estab
lishing a central repository from a technical perspective but extended to 
operations strategies and agility design in the supply chains. The 
emergence of a BCT-enabled swift trust is a novel finding. However, 
rather than being sustained over time, this form of trust appears to act as 
an initial mechanism that enables and accelerates the development of 
more stable forms of trust across the network. In supply chains, swift 
trust is often conditional and contingent (e.g.: for quick adaptation to 
regulations or market changes). In this BCT-based trust development, we 
found that this swift trust act as mechanisms to support trust in tech
nology, trust in institutional governance and trust in partners. The co
ordinated and integrated use of these dimensions of trust, enabled by 
advanced blockchain adoption, leads to increased efficiency and effec
tiveness in the supply network. Finally, we observed a higher order of 
trust hierarchy in the 'trust in network'.

4.4. Trust in network − evidence of the MediLedger

One key emerging finding was that BCT supports an encompassing 
new level of trust, which goes beyond the firms’ immediate supply 
chains and is established at the wider network level. We discuss the 
associated sub-themes below enabling this new level of trust: ‘BCT 
supports industry standardisation’, ‘BCT leads to business process 
innovation’, ‘BCT provides network governance mechanisms’, and ‘BCT 
supports consumers integration’.

BCT supports industry standardisation – We found that a mature 
stage of supply chain trust emerged by implementing BCT, as industry 
standards are developed and rolled out, which enables new collabora
tions between the network’s partners. The messaging standard is simple 
evidence but can be quickly extrapolated and developed to incorporate 
wider industry factors. The consulting firm participant noted, ‘there are 
some messaging standards that are meant more for effective peer-to-peer 
communication.’ Another distributor added, ‘the industry started joining 
GS1, the standards group’, (note: GS1 develops and licenses globally unique 
barcode numbers for products), contributing to this newly perceived swift 
trust and network credibility. The emergence of industry stand
ardisation demonstrates the BCT’s efficiency and effectiveness in 
developing supply chain trust.

BCT leads to business process innovation – The participants widely 
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agreed that the greatest value of increased supply chain trust is to sup
port innovative business models and process changes. A distributor 
noted, 

‘Trust was built because there's also a business process change related to 
using that blockchain environment,’… ‘So, there are business processes 
that need to take place that are changed to reflect the trust in the com
munity, if you don't have the trust in the environment to do that, you 
shouldn't be in it.’

With BCT, processes and business model changes are made more 
secure, visible, transparent, and predictable. The intensive data and 
established social control are more likely to allow industry partners to 
develop mutually beneficial innovations, such as solving the issues of 
complexity in PSC configuration.

BCT provides network governance mechanisms – We explored that 
the trusted collaborations supported by BCT are extended from imme
diate supply chains to a wider network, where firms are expected to 
develop new buyer–supplier relationships or technologies/production 
alliances in the ecosystem. Relationship governance is a common issue 
in extended supply chains, especially in an unfamiliar and large industry 
network. However, we found that in the MediLedger, issues can be 
resolved more quickly. The consensus nodes in BCT allow partners to 
effectively manage the relationships, ‘there are voting rights per sector, so 
for each manufacturer wholesalers and dispensers, when working on designs 
we vote for what's going to work for each to keep neutrality,’ as explained by 
a manufacturer. The decentralised data distribution of BCT ensures 
transaction visibility and real data to every relevant party in the 
network. Meanwhile, the solution provider takes the role of a ‘custodian’ 
of the network. Such centralised governance integrated with decen
tralised data evidence ensures effectiveness in dealing with any issues/ 
conflicts and efficiency in maintaining daily routine transactions.

BCT supports consumer integration – There is a notorious lack of 
consumer trust in the pharmaceutical industry since the opioid overdose 
crisis (CDC, 2022). However, we found that BCT can effectively support 
the integration of the pharmaceutical industry with consumers. First, the 
trust development by BCT between industrial partners at the point of 
production (e.g.: manufacturers and distributors) improves the industry 
integrity and strengthens their confidence in communication with con
sumers. A manufacturer noted, “the more we can promote the steps that we 
have taken, and the issues resolved, the more consumer confidence will 
improve”. Second, the wider adoption of BCT technology in society 
provides the pharmaceutical industry with an opportunity to develop a 
more transparent image toward consumers. Another manufacturer 
added ‘I don't know how much [consumers] know about [BCT] in terms of 
education to say we, as an industry, are taking steps to provide an authen
tication model’. We found our sample firms illustrate strong willingness 
and confidence in integration with consumers, especially the upstream 
manufacturers. Finally, we found both technical and social feasibility of 
converting the current private to the public blockchain in the future, 
which could make the integration with consumers. From the technical 
perspective, the MediLedger maintains both public data (e.g.: GTIN: 
Global Trade Item Numbers) and private data (e.g.: proprietary data). 
Data integration, for example, for the purpose of Product Verification 
System (PVS), is not challenging, while data security mechanisms need 
to be carefully developed. From the social perspective, distributors 
strongly support this conversion, because of their proximity to the end 
markets and thus urgency to improve consumers’ trust. However, the 
potential resistance by manufacturers is also acknowledged (Dwivedi 
et al., 2023). A distributor commented that, ‘it's interesting because I 
don't look at a GTIN as being private… but believe it or not, there are a 
number of pharma manufacturers, particularly those with brand product, 
who felt that is private information’. The potential reason is the manu
facturers’ concern with sensitive proprietary information. Given the 
solid development of data security mechanisms by BCT, this concern can 
be relieved in the future.

Trust in network emerged as a distinct dimension of trust, enabled by 

the shared technological infrastructure and collaborative governance. 
Participants referred to the transparency of the system, the immutability 
of records, and the collective validation of transactions as central to their 
confidence in the network. For example, one Director described how 
‘Transactions are instant and transparent to all parties. All parties see the 
same data, so there is no dispute about the communication’, and other ev
idence suggested that the actors have been able to ‘eliminate manual 
work, improve communication with trading partners, and ensure timely and 
accurate updates.’ Consequently, they felt that the system itself becomes 
more reliable and trusting. This sentiment was reinforced through 
practices such as standardisation of data fields, which ensured interop
erability across organisational boundaries, and the use of mechanisms to 
collectively approve updates. Rather than trusting any single firm or 
individual, participants expressed trust in the functioning and fairness of 
the network as a whole. We believe while our interviewees might not 
know everyone in the network, they trust the rules that keep it running. 
These mechanisms, decentralised validation, transparent access to re
cords, and shared governance processes, contribute to what we term 
‘trust in network’: a higher form of supply chain trust that is embedded 
in socio-technical fabric rather than in specific dyadic relationships.

Although BCT is often associated with fully decentralised systems, 
the MediLedger network operates as a permissioned blockchain with a 
defined governance structure and a network custodian, Chronicled. This 
means that trust in the network is not purely decentralised but reflects a 
hybrid governance structure combining trust in the protocol, trust in the 
governance mechanisms, and trust in the network architect and facili
tator. In this context, trust in network emerges as a socio-technical 
construct distributed across technological infrastructure, governance 
rules, and institutional actors responsible for maintaining and coordi
nating the network. Rather than eliminating institutional trust, enter
prise blockchain systems such as MediLedger reconfigure trust by 
embedding it within federated governance structures, shared standards, 
and protocol-level rules. This hybrid structure further reinforces the 
view that BCT-enabled trust is not purely technical nor purely social, but 
socio-technical and network-based in nature.

5. Discussion

5.1. The impact of BCT and the MediLedger on supply chain trust and the 
effect of swift trust

Our investigation into the PSC powered by BCT focuses on how the 
MediLedger fosters supply chain trust within this network. We used a 
socio-technical system (STS) lens and developed a BCT-based hierar
chical supply chain trust framework (Fig. 2), revealing that BCT attri
butes positively influence supply chain trust.

First, the technological trust mechanisms (trust in records and trust 
in platforms) increase confidence in shared data, governance, alleviating 
long-standing concerns among trading partners. For instance, auto
mated smart contracts create reliability through predefined business 
rules, enhancing process efficiency and reducing operational costs. 
Second, trust in institutional governance refers to the trust that supply 
chain actors (e.g.: manufacturers, distributors, group purchasing orga
nisations (GPOs), regulators) place in the formal rules, standard-setting 
bodies, and governance structures that enable the functioning of this 
pharmaceutical ecosystem. In this configuration, institutional trust is 
crucial because it underpins actors’ willingness to rely on the system’s 
outputs (e.g.: contract enforcement, data accuracy) without requiring 
full inter-personal or organisational trust. It acts as a stabilising layer, 
enabling actors to operate within the ecosystem with reduced need for 
direct inter-personal assurances, because they trust the institutional 
arrangements that govern interactions and exchanges. Third, beyond 
this predominantly technical trust, our findings highlight improvements 
in predominantly social trust dimensions too, particularly openness and 
credibility. The deployment of the MediLedger has fostered increased 
collaboration and data transparency, creating an environment where 
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partners are more willing to share and engage (Zaheer and Zaheer, 
2006). This suggests a significant spillover effect, where trust in BCT 
technology and the associated trust in institutional governance propa
gate to trust in partners, even if these types of trust are not simulta
neously established. Effectively managed BCT thus becomes a catalyst 
for supply chain trust-building, encouraging long-term commitment and 
new collaborative protocols. This important finding shows that ‘trust in 
BCT technology’, ‘trust in institutional governance’ and ‘trust in part
ners’ may not necessarily be simultaneously invested; rather well- 
designed and operated BCT solution and usage can be an efficient in
strument to incubate ‘trust in partners’. For example, we argue that the 
effectiveness of BCT on data and transaction management motivates 
supply chain partners to innovatively use the MediLedger as an industry 
symbiosis, which safeguards and develops long-term commitments, new 
working protocols, and efficient information flows. Fourth, one of the 
most significant findings of our study is the emergence of ‘trust in 
network’, a concept newly developed and enabled by BCT that extends 
beyond dyadic buyer–supplier relationships and includes a broader 
socio-technical component. It is operationalised through three core 
mechanisms: standardisation, process innovation, and governance. 
Standardisation, such as the adoption of common data formats and 
verification protocols, helps reduce ambiguity and align expectations 
across actors. BCT-enabled process innovation by shifting traditional 
exchanges to more integrated, real-time interactions, reduce frictions 
and enabling faster resolution. Governance mechanisms embedded in 
the network, such as decision rights or rule-based access control, ensure 
procedural fairness and accountability, thus reinforcing a network trust. 
These mechanisms make trust in the network a tangible and actionable 
construct. It becomes less dependent on individual or organisational 
reputation and more reliant on the transparency, consistency, and 
auditability afforded by the BCT infrastructure. While prior research has 
largely conceptualised trust at the inter-personal (between individuals), 
inter-organisational (between firms), and institutional levels (trust in 
regulations or third parties) (Zaheer et al., 1998; McEvily et al., 2003; 
Gefen et al., 2003), we argue that the decentralised and protocol-based 
nature of BCT reshapes the locus of trust. In a permissioned BCT 
ecosystem, we believe that actors will place trust in the integrity of the 
networked system as a whole, including its governance rules, consensus 
mechanisms, smart contracts, and shared data protocols. As such, we 

propose this construct as a conceptual extension of existing trust cate
gories, responding to the structural affordances of BCT and their influ
ence on inter-organisational dynamics.

Lastly, we found that BCT enables a swift trust mechanism that is 
critical within the trust hierarchy (De Giovanni, 2022) and in fostering 
broader trust in network. In the case of the MediLedger, BCT appears to 
transform traditional trust formation by materialising institutional di
mensions of trust and reshape the social trust component. We observed 
that consensus around the credibility of new member firms enhanced the 
confidence of established members, enabling the formation of swift trust 
to manage demand variability. Importantly, this BCT-enabled swift trust 
is not only instrumental in short-term but also supported the emergence 
of long-term commitment and strategic relationships. While swift trust is 
often contingent and fragile, we found that the strong credibility offered 
by BCT can act as a mechanism for its evolution into more stable form of 
trust. Notably, this mechanism was strategically deployed to foster 
supply chain agility. BCT-enabled swift trust allows firms to respond 
sensitively and flexibly to market disruptions through rapid rerouting, 
alternative sourcing, and collaborative compliance with regulations. 
Traditionally, these agility responses have a high transaction costs and 
exposed firms to opportunistic risks. In contrast, within the BCT 
ecosystem, the reliability and integrity of data motivated firms to enter 
into trust-based relationships more confidently. As such, BCT not only 
reduces barriers to swift trust but also promotes its strategic use to 
enhance agility.

Our conceptualisation of trust redistribution can be further clarified 
through the notion of boundary spanning (Levina & Vaast, 2005), which 
refers to the processes that enable collaboration across organisational, 
institutional, and technological divides. In BCT-enabled ecosystems, 
boundary-spanning mechanisms allow actors to share information, co
ordinate activities, and build confidence in collective action despite 
differing structures, interests, and capabilities (Benitez et al., 2023). In 
the context of MediLedger, we interpret that technologies such as shared 
ledgers, consensus protocols, and smart contracts mediate interactions 
across firms and regulatory bodies. These artefacts embed verification, 
traceability, and rule enforcement directly into the network infrastruc
ture, reducing dependence on inter-personal familiarity, historical re
lationships, or third-party intermediaries.

In doing so, BCT does not replace trust but reconfigures it, by 

Fig. 2. BCT-based hierarchical supply chain trust framework.
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embedding boundary-spanning capabilities into the socio-technical 
system. Trust is thus redistributed, rather than being located solely in 
partners, institutions, or technologies; it takes shape at the network 
level, supported by shared visibility, codified governance, and decen
tralised accountability. We theorise this as a boundary-spanning mech
anism of trust reconfiguration, which explains how BCT enables 
emergent network-level trust, rather than merely where trust resides. 
This contribution extends the information systems (IS) literature by 
linking socio-technical trust redistribution to digital boundary-spanning 
and shows how BCT supports new forms of inter-organisational collab
oration across previously more rigid boundaries.

Although we argue that the MediLedger enhances supply chain trust, 
there are noticeable issues that have been raised. For instance, scal
ability was a concern for several participants and is well documented in 
the literature (Chen et al., 2018). Moreover, the gradual ramping up of 
MediLedger due to a relatively slow adoption rate could potentially 
decrease the level of trust and other solutions could then be prioritised 
and developed. In contrast to the literature debate about BCT as a trust- 
free technology (Zhu et al., 2022), we note that our sample data do not 
show strong evidence that BCT ‘replaces’ trust or creates a trust-free 
environment, at least in the short run. The effectiveness of BCT lies in 
its automation or incentive of trust formation and development by 
untangling complex social factors through advanced technological 
interference. Moreover, it should be noted that we did not find evidence 
regarding the impact on benevolence. This is in line with Fawcett et al. 
(2017) explaining that we should be sceptical of the existence of 
benevolence in commercial supply chain relationships. In a fiercely 
competitive market, it is unlikely to assume benevolence behaviours. 
This adds insight to the debate on benevolence in supply chain 
management.

5.2. The BCT-based hierarchical supply chain trust framework

We propose the BCT-based hierarchical supply chain trust frame
work that links the different trust levels and orders and their impact on 
the PSC network’s efficiency, agility, transparency and collaboration, as 
per Fig. 2. The conceptual model represents the associations of different 
levels of BCT-based trust on the X-axis (low to high), the impact on the 
PSC network’s objectives on the Y-axis (low to high), and the socio- 
technical nature of trust on the Z-axis (low to high). At the founda
tional level, trust in BCT technology, stemming from the technological 
features (e.g.: cryptography and smart contracts) can substantially 
enhance PSC’s efficiency through secure and integrated data manage
ment and the reduction of redundant transactions. Trust in institutional 
governance develops as supply chain partners increasingly rely on 
shared rules, auditability and compliance mechanism embedded in the 
BCT network. Together, these trust forms create the conditions for inter- 
firm alignment, which is an essential instrument of moving toward trust 
in partners. The PSC network is further improved by the trust in part
ners, where sensitive and responsive information flow and new working 
protocols supported by BCT enhance the agility, efficiency, transparency 
and collaboration (Motamedi et al., 2021). At this stage, BCT acts less as 
a replacement for relational trust and more as an enabler that supports 
long-term commitment, reduced opportunism, and shared monitoring 
capabilities. The highest order in our BCT-based supply chain trust hi
erarchy is trust in network, it represents a comprehensive integration of 
social and technological trust features.

We suggest that trust in network represents an emergent, higher- 
order form of trust that extends beyond traditional formulations such 
as inter-personal trust, institution-based trust or platform trust. While 
institution-based and system or platform trust rely on formal governance 
structures, regulatory compliance and technological reliability, trust in 
network reflects a more holistic confidence in the functioning of the 
BCT-enabled ecosystem as a self-regulating system with a high level of 
socio-technical component. It is not trust in a specific actor, institution, 
or technological artefact, but in the collective capability of the network 

to coordinate actions, ensure fairness, and maintain integrity across 
organisational boundaries. This form of trust emerges when technolog
ical assurances (immutability, traceability), institutional mechanisms 
(shared governance, consensus rules), and social expectations (reci
procity, non-opportunism) become interlinked and mutually reinforc
ing. In this sense, trust in network is qualitatively different. It is 
distributed rather than centralised, systemic rather than dyadic, and 
sustained through shared visibility and boundary-spanning mechanisms 
embedded in BCT infrastructures. By articulating this distinction, we 
move beyond adding another trust category and instead explain how 
BCT reconfigures trust into a network-level phenomenon that cannot be 
reduced to institutional or technological trust alone.

Importantly, this hierarchical model shows that BCT does not elim
inate trust but restructures and redistributes it. Early adoption of Med
iLedger was largely driven by regulatory pressure, but our findings 
indicate that ongoing participation is now sustained by shared opera
tional gains such as reduced revenue leakage, aligned contracts, and 
real-time visibility. As these benefits materialise, firms move from 
compliance-driven participation to co-created norms and emergent 
network-level trust.

Ultimately, our BCT-based hierarchical supply chain trust framework 
offers a blueprint for organisations to achieve greater efficiency, agility, 
transparency and collaboration, addressing long-standing issues in PSC 
network governance and design. As such, in trust in network, BCT re
shapes trust by codifying certain functions traditionally reliant on inter- 
personal or institutional guarantees, while preserving the need for 
human coordination and negotiated norms in areas not easily pro
grammable. This layered view of trust reinforces our argument that trust 
is not eliminated but restructured and redistributed within a socio- 
technical system.

While the literature conceptualises swift trust as fragile, temporary, 
and contingent upon limited prior interaction (Meyerson et al., 1996), 
our findings suggest that BCT does not sustain swift trust indefinitely but 
rather alters the dynamics of trust development over time. Specifically, 
BCT appears to accelerate the transition from initial swift trust toward 
more stable forms of trust such as structural assurance, system trust, and 
network-level trust. The immutable verification mechanisms, shared 
visibility, automated validation processes, and rule-based governance 
embedded in blockchain systems reduce uncertainty and opportunistic 
behaviour, allowing actors to move more rapidly from provisional trust 
to institutionalised reliance. In this sense, BCT does not eliminate the 
need for trust nor simply create permanent swift trust; rather, it com
presses the traditional trust-building process and enables what can be 
described as accelerated trust evolution within inter-organisational 
supply chain networks.

This suggests that blockchain functions not only as a technical 
infrastructure but also as a socio-technical mechanism that accelerates 
trust formation and stabilisation across organisational boundaries.

6. Conclusion

6.1. Contributions and practical implications

This study examined the MediLedger network to understand how 
BCT can transform the principles and mechanisms of trust formation and 
development within the PSC network. Our analysis showed that the 
integration of BCT introduced new dynamics of collaboration and inte
gration amongst the actors, addressing growing complexities of supply 
chain operations. We developed a BCT-based hierarchical supply chain 
trust model comprising four levels of trust: trust in technology, trust in 
institutional governance, trust in partners, and trust in network. These 
trust orders are operationalised through a newly identified mechanism, 
BCT-enabled swift trust, which helps explain how initial confidence can 
accelerate the transition toward more stable inter-organisational trust 
relationships. We contribute to the discourse on BCT-mediated supply 
chain trust by offering empirical evidence of how, within the 
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MediLedger network, trust is redistributed and reconfigured across the 
social and technical boundaries. Our findings demonstrate that BCT- 
based trust in technology enables accurate analysis and planning, 
which in turn enhances trust in institutional governance and then trust 
in partners. This recursive relationship between trusts fosters collabo
ration and joint decision-making, leading to significant advancements in 
supply chain design, planning, and operations, such as industry stand
ardisation and compliance with regulatory requirements. While BCT’s 
role in establishing technological and institutional trust is critical, 
extending trust to partners is essential for overcoming long-standing 
relational supply chain challenges. Our findings suggest that achieving 
further improvements in efficiency and effectiveness require a higher 
order level of trust, trust in network, which is developed from innovative 
BCT applications that support shared visibility, decentralised verifica
tion and collective accountability.

Overall, our research provides evidence of a meaningful evolution 
and redistribution of trust mediated by BCT, demonstrated through the 
emergence of BCT-enabled swift trust and the development of network- 
level trust. Together, these forms of trust illustrate how BCT spans and 
integrates social and technical boundaries within the supply network, 
enabling the PSC to enhance openness, credibility, commitment, and 
cooperation among stakeholders. This enhanced trust contributes 
directly to improvements in efficiency, agility, transparency, and 
collaboration across the network.

The study contributes theoretically by offering a nuanced and 
empirically grounded account of how BCT reshapes and redistributes 
trust within supply chains. By situating our analysis within the PSC, a 
highly regulated and complex context, we provide insights into how 
private, permissioned blockchain solutions can facilitate trust through 
decentralised data sharing, automated consensus, and embedded 
governance mechanisms. Moreover, by theorising the socio-technical 
mechanisms underpinning BCT-enabled trust, including dimensions 
such as trust in technology, institutional governance, partners, and 
network, this study advances a foundation for future research aimed at 
refining and validating trust configurations in diverse supply chain 
environments.

We believe these findings carry important implications for cross- 
disciplinary research in IS and SCM. Our socio-technical framing 
bridges the two domains by offering a unified perspective on how trust 
forms, evolves, and is redistributed in BCT-enabled networks. By 
demonstrating how BCT reconfigures trust across organisational, insti
tutional, and technological boundaries, we highlight a shared research 
space in which IS and SCM scholars can jointly examine the mechanisms 
underpinning trust development. This cross-boundary framing opens a 
promising avenue for future inter-disciplinary work on technology- 
mediated supply chain trust and network design.

Practically, the study offers a strategic framework for supply chain 
executives, policymakers, and technologists. We identify key features 
through which BCT can support trust-building efforts in response to 
growing regulatory pressures, such as requirements for product trace
ability, authenticity, secure data sharing and collaboration. While our 
findings are rooted in the pharmaceutical sector, the conceptual 
framework developed here can inform trust-building strategies in other 
industries facing similar demands for resilience, compliance, and inter- 
organisational coordination.

6.2. Limitations and future research directions

This study presents some limitations that offer valuable avenues for 
future research. First, the generalisability of our findings beyond the PSC 
requires careful consideration. While the study provides rich, context- 
specific insights into the dynamics of trust and BCT, it is based on a 

single case, the MediLedger, within a highly regulated and technologi
cally mature industry. The pharmaceutical sector’s distinctive charac
teristics, including regulatory stringency, product criticality, and 
sensitivity to data integrity, may shape trust mechanisms differently. 
Consequently, our findings may not apply to supply chains with 
different stakeholder configurations, risk profiles, or institutional logics. 
Future research could explore whether and how the socio-technical trust 
dynamics identified here manifest in other sectors with varying levels of 
complexity, digital maturity, and governance arrangements.

Second, this is a qualitative study based on a relatively small number 
of expert interviews, which limits the breadth of empirical generalisa
tion. Nonetheless, the depth offered by this approach enabled a detailed, 
context-rich examination of trust in a BCT-enabled environment. The 
proposed trust hierarchy, while grounded in empirical insight, remains 
exploratory and provisional. Future research should seek to validate and 
refine this hierarchy through larger-scale studies, possibly using mixed 
methods or quantitative approaches. Such work could test the robust
ness of the identified trust dimensions across industries, blockchain 
platforms, and regulatory contexts, thereby advancing a more general
isable understanding of BCT-enabled trust.

Third, a longitudinal research design would be valuable for assessing 
the evolving role of BCT in shaping and redistributing trust over time. As 
technologies such as AI, and IoT become more integrated into block
chain solutions, new trust dynamics are likely to emerge. Longitudinal 
studies could capture how trust develops, stabilises, or transforms in 
response to these shifts, providing a more comprehensive understanding 
of the sustained impact of BCT in the PSC.

Finally, while this study primarily focuses on B2B trust dynamics 
among manufacturers, distributors, and GPOs, we acknowledge the 
potential for “trust in network” to extend to end-users such as pharma
cists, healthcare providers, and patients. Although their integration with 
the platform is currently limited, the foundational trust established 
among core actors may eventually support broader public-facing ap
plications. Future research could explore how BCT-enabled trust 
mechanisms might trickle down to these stakeholders and assess the 
societal impact on issues such as medication authenticity and patient 
confidence.
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