The impact of blockchain technology on the nature of trust: A

pharmaceutical supply chain perspective

Samuel Heath
Oxford Nanopore Technologies,
Supply Chain Analyst
Oxford, UK
Benjamin Dehe
Business Information Systems Department,
Auckland University of Technology
WF Building, City Campus
42 Wakefield Street
Auckland City, New Zealand
Jason X. Wang *
Department of Logistics, Marketing, Hospitality and Analytics,
Huddersfield Business School
Queensgate
Huddersfield, UK
*Correspondent Author — Jason X. Wang (J.Wang2@hud.ac.uk)

Blockchain Technology (BCT) is considered one of the most disruptive technologies
behind Industry 4.0 (Mathivathanan et al., 2021; Wang et al., 2021). Practitioners and
academics suggest that BCT impacts businesses by creating a single source of trust, a
decentralized model, increasing transparency and visibility, improving security and
privacy, and enabling data sharing in supply chains (Ahmed et al., 2022; Batwa and
Norrman, 2021). The technology is still novel, and applications are nascent. The impact
BCT has on trust is debated in the literature and lacks practical and experimental

evidence (Bai and Sharkis, 2020; Wang et al., 2021). The academic and practitioner
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communities have called for further empirical research on BCT-enabled trust (Batwa
and Norrman, 2021; Batwa et al., 2021; Chang et al., 2020).

It is interesting to study BCT-trust integration in the context of the pharmaceutic supply
chain. The pharmaceutical supply chain is vital to the global economy and society. Its
operations, however, are challenging to manage, due to the complex financial flows and
reverse flows of medicine, and the many entities used to deliver drugs to patients,
including manufacturers, distributors, wholesalers, government agencies, and biotech
companies (Yaroson et al., 2021). One of the significant issues is the poor
buyer/supplier relationships which stem from a lack of trust in the industry. The lack of
trust reduces data sharing in the supply chains. It decreases the visibility of drugs
shipped worldwide and leads to many subsequent bottlenecks within the industry,
fuelling a growing counterfeit drug market, which was already estimated to be worth
$75 billion in 2010 (World Health Organization, 2010). Such supply chain trust issues
also extend to the downstream point of sales, resulting in low consumer confidence in
the pharmaceutical industry (Chang et al., 2020).

With the growing deployment of blockchain, it is vital to shedding light on the impact
and change BCT has and will have on trust, as a promising solution to the operations
issues in pharmaceutic supply chains. The integration of trust and BCT has only become
a research agenda within the last few years and currently lacks clear definitions and
conceptualization (Tandon et al., 2020). It is little known the impact and applications
of BCT-trust on the complex and global pharmaceutical supply chain operations. In this
study, we build on conceptual work from the literature and on Batwa and Norrman
(2021) to investigate the nature of trust as BTC is deployed. We use the MediLedger
network as the case to investigate this application in depth. MediLedger is a blockchain
solution currently being implemented in the US pharmaceutical industry comprising
many industry leaders such as Pfizer, GSK, Walmart, FedEx, and Sanofi. We intend to
provide evidence of the evolving nature of trust within supply chain networks operating

with BCT.
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In this study, we focus on how and to what extent BCT impacts the nature of trust in the
pharmaceutical supply chain. This is achieved through i) the analysis of the context
behind the implementation of MediLedger and ii) the evaluation of how MediLedger
supports the development of trust within the pharmaceutical supply network and
influences the supply chain performance. We rely on the social-technical system (STS)
theory (Griffith & Dougherty, 2001; Minshull et al., 2022) to investigate the nature of
trust.

The study was designed around seven exclusive semi-structured interviews with
MediLedger key executives and triangulated with secondary data from company reports.
The data was analyzed abductively to achieve the aims and objectives and address the
research question set. We used a combination of thematic and template analysis to
generate new understanding and knowledge ‘grounded in human experience’ through
interviews (Braun and Clark, 2006). We also included techniques from template
analysis due to the flexibility of each method (King, 2004).

Our findings suggest that BCT significantly impacts the nature of trust by creating an
eco-system enabling swift trust and aggregating a newly developed level of trust labeled
‘trust in network’, impacting supply chain performance. A hierarchical BCT-enabled
trust-performance framework is developed as a blueprint to assess and operationalize
the impact BCT has on trust and performance.

This study has important contributions. We add understanding to the social-technical
system of trust at the supply chain level. We demonstrate that trust development is
socially and technically constructed. Supply chain partners can initiate transactional-
level trust formation and development (e.g., reducing redundant transactions and
improving operational efficiency) by using the BCT-enabled performance-trust
framework. The advanced social-technical system concepts through BCT-trust
integration can be used at the relational level to initiate and motivate supply chain
strategies (e.g., swift trust and supply chain visibility). Our roadmap provides supply
chain executives and strategists with clear BCT-trust development pathways in dynamic

markets. Especially in the increasing regulatory and market pressure of adopting
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innovative pharmaceutic supply chain practices (e.g., product safety), operations agility

and efficiency are more likely to be established in the BCT-enabled trust context.

Reference:

[1]

[2]

[3]

[4]

[5]

[6]

[7]

Ahmed, W. A., MacCarthy, B. L., & Treiblmaier, H. (2022). Why, where and how
are organizations using blockchain in their supply chains? Motivations, application
areas and contingency factors. International Journal of Operations & Production
Management.

Batwa, A. and Norrman, A. (2021). ‘Blockchain Technology and Trust in Supply
Chain Management: A Literature Review and Research Agenda’, Operations and
Supply Chain Management. 14(2), pp. 203-220.

Batwa, A., Norrman, A., & Arvidsson, A. (2021). How Blockchain interrelates with
trust in the supply chain context: Insights from tracing sustainability in the metal
industry. In Adapting to the Future: How Digitalization Shapes Sustainable
Logistics and Resilient Supply Chain Management. Proceedings of the Hamburg
International Conference of Logistics (HICL), Vol. 31 (pp. 329-351). Berlin: epubli
GmbH.

Bai, C., & Sarkis, J. (2020). A supply chain transparency and sustainability
technology appraisal model for blockchain technology. International Journal of
Production Research, 58(7), 2142-2162.

Braun, V. and Clarke, V. (2006). ‘Using thematic analysis in psychology’,
Qualitative Research in Psychology. 3, pp. 77-101.

Chang, Y., lakovou, E., & Shi, W. (2020). Blockchain in global supply chains and
cross border trade: a critical synthesis of the state-of-the-art, challenges and
opportunities. International Journal of Production Research, 58(7), 2082-2099.
Griffith, T. L., & Dougherty, D. J. (2001). Beyond socio-technical systems:
introduction to the special issue. Journal of Engineering and Technology

Management, 18(3-4), 207-218.

4|Page



[8] King, N. (2004). ‘Using Templates in the Thematic Analysis of Text’, in Cassell,
C. and Symon, G. (eds.) Essential guid to qualitative methods in organisational
research. London: Sage, pp. 256-270.

[9] Mathivathanan, D., Mathiyazhagan, K., Rana, N. P., Khorana, S., & Dwivedi, Y.
K. (2021). Barriers to the adoption of blockchain technology in business supply
chains: a total interpretive structural modelling (TISM) approach. International
Journal of Production Research, 59(11), 3338-3359.

[10] Minshull, L. K., Dehe, B., & Kotcharin, S. (2022). Exploring the impact of a
sequential lean implementation within a micro-firm—A socio-technical
perspective. Journal of Business Research, 151, 156-169.

[11] Tandon, A., Dhir, A., Islam, A. N., and Méntymaki, M. (2020). Blockchain in
healthcare: A systematic literature review, synthesizing framework and future
research agenda. Computers in Industry, 122, 103290.

[12] Wang, Y., Chen, C. H., & Zghari-Sales, A. (2021). Designing a blockchain enabled
supply chain. International Journal of Production Research, 59(5), 1450-1475.

[13] World Health Organisation. (2010). ‘Growing threat from counterfeit medicines’,
Bulletin of the World Health Organization. 88(4), pp. 241-320.

[14] Yaroson, E. V., Breen, L., Hou, J.,, & Sowter, J. (2021). Advancing the
understanding of pharmaceutical supply chain resilience using complex adaptive

system (CAS) theory. Supply Chain Management: An International Journal.

5|Page



