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this paper studies the success factors in implementing blockchain technology in
the pharmaceutical supply chain in Iran. This research employs a mixed-methods
approach (qualitative-quantitative). In the first phase, a systematic review of the
literature was conducted. In this context, 57 interdisciplinary articles published
between 2015 and 2025 were examined and analyzed to identify the factors
influencing the successful implementation of blockchain technology in the
pharmaceutical supply chain. This review led to the extraction of 29 key factors,
which were classified into six main categories. The extracted factors were
screened in the second phase using the fuzzy Delphi method, incorporating
experts' opinions. Subsequently, the fuzzy FUCOM approach applied to determine
the most critical factors in implementing blockchain technology. This research
indicates that "technology" has been identified as the most significant factor in
implementing blockchain in the pharmaceutical industry. Following that,
"organizational" and "customer service" factors ranked second and third,
respectively. These findings suggest that technical, organizational, and customer
service factors play a crucial role in the successful implementation of blockchain
in the pharmaceutical supply chain. In contrast, other factors such as cost,
development, and environmental factors require additional support to facilitate
their acceptance in the pharmaceutical supply chain.
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EXTENDED ABSTRACT

Introduction

The pharmaceutical industry is inherently one of the most regulated sectors, as safety, integrity, and
preservation throughout the distribution network are the main pillars for ensuring the effectiveness of
medicines for the public. The pharmaceutical industry in Iran, like in other countries, holds significant
strategic importance and is considered one of the strategic, knowledge-based industries with a high rate of
innovation. With the increase in the number of entities or participants in the pharmaceutical supply chain,
the complexity and abstraction of drug delivery from manufacturer to consumer have increased, leading to
new concerns such as counterfeit drugs, misinformation, incomplete information, or lack of information
about the drugs. As a result, this undermines customer trust and, more importantly, causes delays in
distribution, which can have serious impacts on consumers' lives as well as business growth. Given all these
challenges, there is a need for a robust pharmaceutical supply chain. Therefore, the main objective of this
article is to study the success factors in implementing blockchain technology in Iran's pharmaceutical
supply chain, which may be the first real attempt. The use of blockchain technology in supply chains has
been tested in several industries and is a very promising technology due to its undeniable advantages such
as traceability, security, privacy preservation, and transparency. Particularly in the pharmaceutical industry,
this technology can help prevent drug counterfeiting, which is an increasing phenomenon. This is especially
relevant for Iran's pharmaceutical industry, where the entry of international companies and domestic and
foreign investments, despite advancements and increased competitiveness, exacerbate issues related to drug
counterfeiting and theft. On the other hand, pharmaceutical companies in Iran must invest in infrastructure,
update production equipment, and implement a comprehensive quality management system to succeed in
the global arena and export medicines to other countries. Blockchain technology can facilitate this process.
However, the correct implementation of this technology is essential, and identifying the success factors in
its implementation is the first fundamental requirement. This study focuses on identifying and evaluating
these success factors.

Methodology

After a systematic review of the literature and a text extraction approach, 57 interdisciplinary articles
published between 2015 and 2025 were examined to identify the factors influencing the successful
implementation of blockchain technology in the pharmaceutical supply chain. The result of this review led
to the identification of 29 influential factors, which were categorized into 6 groups. These 29 success factors
were formulated into a questionnaire and distributed among 10 supply chain managers in the
pharmaceutical sector of Iran, specifically in procurement (supply), planning and production, distribution,
and logistics, as experts in this industry. The criteria for selecting these individuals included their extensive
experience (a minimum of 7 years), at least a bachelor's degree, managerial positions, and sufficient
knowledge regarding blockchain technology.

After receiving responses from these individuals, in the second phase of the research, the Z-Based Full
Adaptation Method (Z-FUCOM) was employed to determine the most critical success factors in
implementing blockchain technology, which is a Multi-Criteria Decision-Making (MCDM) issue. This
theory is utilized for fuzzy environments. Since the pharmaceutical industry, like other industries, operates
in a highly uncertain environment, it seems logical to use an analysis method that is combined with fuzzy
theories.

Results and Discussion

The overall results emphasized that in implementing blockchain technology in the pharmaceutical
industry, the criterion "technology" was identified as the most significant factor with a weight of 0.4329.
Following this, the criteria "organizational" and "customer service" ranked second and third, with weights
of 0.1939 and 0.1081, respectively. These findings indicate that technical, organizational, and customer
service factors play a crucial role in successfully implementing blockchain in the pharmaceutical supply
chain. In contrast, other factors such as cost, development, and environmental factors require more support
to facilitate their acceptance in the supply chain. The analysis of the sub-criteria also revealed that security
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(privacy protection) achieved the highest rank with a final weight of 0.1619. Support from top management
ranked second with a weight of 0.0842, followed by reliability with a weight of 0.0714. These three sub-
criteria account for over 30% of the total importance for successfully implementing blockchain technology
in the pharmaceutical industry.

Conclusion

Successful implementation of blockchain technology requires collaborative efforts among stakeholders—
pharmaceutical entities, regulatory bodies, technology innovators, and healthcare providers. By
intensifying collaborative efforts and fostering innovation, the industry can pave the way for a future where
patients worldwide receive reliable and safe pharmaceutical products. Other factors that can aid in the
successful implementation of this technology include the deployment of systems that provide real-time and
secure access to supply chain information, the establishment of clear and supportive regulations for the use
of blockchain technology in the pharmaceutical industry, and the shared use of blockchain infrastructure
among pharmaceutical organizations to reduce costs. Additionally, managers should promote a corporate
culture that encourages department collaboration and process transparency.

Keywords: Pharmaceutical supply chain, Blockchain technology, Uncertainty, Z-Based full
Adaptation method (Z-FUCOM)
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= (0.97,1.806,3.811)

(5.939,6.884,7.829)

= (0.897,1.152,1.379)

¢p = (0.934,2.602,8.476)
F

@r = (0.838,1.46,2.395)
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Min Z

[11-1.228%u4|<z
m1-2.088xm4|<z
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[11-1.191xu2|<z
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L~ (4.506,5.434,6.362)

= (0.934,1.267,1.737)

s = (0.899,1.826,3.863)
c

13-
[16-0.934xu3|<z 0.897xu5[<z

|m3-
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[u3-
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[16-0.838xu5[<z
|m6-1.46xm5|<z
[u6-2.395x15|<z

0.167x11+0.668xm140.167xul+0.167x12+0.668xm2+0.167xu2+
0.167x13+0.668xm3+0.167>xu3+0.167x14+0.668xm4+0.167 xud+
0.167x15+0.668xm5+0.167%u5+0.167x16+0.668xm6+0.167xu6=1
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