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Abstract: The potential of blockchain technology to bring about increased transparency and conformity to Good Distribution
Practice (GDP) is discussed. The study will rely on general literature and industry reports about the assessment of blockchain
applications in supply chain management. It has also given the impacts of the element of transparency and traceability and its
potential to improve GDP compliance. The results showcase the strength of blockchain in developing immutable records, process
automatization, and real-time permeation throughout the supply chain. These are associated with several potential challenges,
though, which are related to wide-scale adoption and integration. It holds much promise concerning revolutionizing the operation
of supply chains and compliance with regulatory provisions. The paper thus concludes with future directions and opportunities for
research in this fast-evolving area.
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1. Introduction

The arrival of blockchain technology has brought back
tremendous interest among industries and could potentially
revolutionize supply chain management. The present paper
investigates how blockchain can be utilized to bring about
transparency in supply chains and, consequently, compliance
with Good Distribution Practices. Over the last few decades,
with the rising complexity of the supply chain at the global
level, product integrity and traceability are two of the most
important concerns for every supply chain. Blockchain
technology, with its decentralized and immutable nature, has
offered hopeful solutions to these issues. The research will
intend to bring out the benefits and challenges that blockchain
might bring forth in supply chains through its junction with
blockchain technology, supply management, and GDP
compliance.

2. Literature Review
2.1 Blockchain Technology Overview

Habib et al., (2022), Blockchain as the underlying mechanism
for digital currencies, has grown beyond that into quite a
versatile tool. A blockchain, in its most fundamental way, is
a system of records that are distributed securely and
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transparently and are immutable. It is, in all senses, a self-
driven network of computers, each one decentralized while
hosting an identical copy of the ledger, the up-to-date
maintenance of which is taken care of by the system itself.
Transactions are furnished with blocks of elements
cryptographically linked in what is called a chain from the
information system, prompting the name "blockchain."

2.2 Supply Chain Transparency Current Challenges

Venkatesh et al., (2020), in his study states about today's
supply chains, in most cases, are heavily networked with
multiple players throughout the world, which makes
transparency a peculiar challenge. "The lack of visibility in
the no-line-of-sight across various stages of a supply chain
makes operations inefficient, costly, and vulnerable to fraud
or counterfeit products. Most systems in use require
fragmented databases and manual processes, which only add
to the scenario of bottlenecks throughout the various stages
involved from the origin to the product destination. These
challenges do not only enhance operational effectiveness but,
at the same time, product quality and assurance of safety,
regulatory compliance, and quick response in case of
disruption or recall.
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Figure 1: Supply chain Transparency (Source: Venkatesh et al., 2020)

2.3 Good Distribution Practices (GDP) in Supply Chains

Fernando et al., (2022), states that the practices deal with
various parts of the supply chain: storing, transporting, and
handling medicinal products. GDP has the basic purpose of
preserving the quality of the medicinal product while
minimizing the risk of contamination or mix-up, plus
providing an audit trail to track each product during

transportation from the manufacturer to the end-user.
Compliance with GDP in the pharmaceutical industry equates
to compliance with the safety of the patients being guaranteed
and, at the same time, regulatory compliance. Thus, the
challenge to the pharmaceutical industry, in its
implementation of GDP into the supply chain, is
documentation, temperature control, and real-time
monitoring of complex, globalized chains.
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Figure 2: Good Distribution Practices Comparison (Source: Venkatesh et al., 2020)

2.4 Intersection of Blockchain, Supply Chain, and GDP

Eliason, (2022), states about convergence of blockchain
technology with supply chain management and GDP
compliance creates huge opportunities to solve most of the
existing challenges in today's landscape of supply chain
transparency and  regulatory  adherence.  Inherent
immutability, transparency, and decentralization form ideal
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places for blockchain within modern supply chains and GDP
requirements. This can improve traceability, reduce fraud,
and simplify compliance processes through the creation of a
mutual and tamper-resistant ledger of transactions and
product movements. This intersection now opens up ways for
products to be traced in real-time, GDP compliance to be
checked automatically, and further collaboration among
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supply chain partners. Technical difficulties, regulatory
uncertainties, and the necessity of industry-wide adoption for

its full potential to be realized are among the difficulties
associated with applying blockchain in this setting.
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Figure 3: Intersection of Blockchain, Supply Chain, and GDP
(Source: Eliason, 2022)

3. Methods
3.1 Research Approach

It will conduct in-depth secondary research to gain insight
into the capability of blockchain technology to improve
transparency in a supply chain and GDP compliance. The
main direction of the research approach will be to synthesize
available literature, case studies, and industry reports,
drawing a holistic view of what the extant literature regarding
the current status and prospects of blockchain applications in
supply chain management. It will accomplish this through a
review of the literature to identify major trends, challenges,
and opportunities related to the integration of blockchain
technology with supply chain processes and GDP
requirements.

3.2 Data Collection and Analysis

The data collection is purposed for an exhaustive review of
existing academic databases, industry publications, and
online resources that are in good repute. Some of the key
search terms will be "blockchain in the supply chain," "supply
chain transparency,"” "Good Distribution Practices,” and
"blockchain GDP compliance." The data collected is cross-
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checked to ensure that all information ascertained is
appropriate and reliable. The assessment type is qualitative;
hence, the study uses thematic analysis to review the collected
data and search for patterns and findings. This will assist in
the definition of shared pain points concerning supply chain
transparency, candidate solutions by blockchain, and their
implications for GDP compliance. The researcher then
combines the results in order to make relevant conclusions
and recommendations as well as to point out the potential
topics of interest and palpable practical application of this
field.

4. Results

4.1 Blockchain  Applications in  Supply Chain
Management (SCM)

These results are very encouraging from the perspective of
potential use of blockchain in SCM. There are applications
such as the digital product passport through which the entire
history of the product’s exposure to the supply chain may be
recorded (Durach et al., 2021). It is possible that some of the
working passports contain the information related to origin,
details of production, transport conditions and others in
relation to handling. Another major perspective is connected

338


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 10 Issue: 12

Article Received: 25 July 2022 Revised: 12 September 2022 Accepted: 30 November 2022

with the use of smart contracts as they are worked through the
blockchain, and the terms of the agreements are fulfilled with
no intermediaries (Lim et al., 2021). As per the application of
smart contracts in supply chain management it can
automatically execute payment or, in fact, the shipment can
also be initiated by the smart contract if there is a delay in
shipment or any problem.

4.2 Impact on Transparency and Traceability

The application of blockchain technology has a very positive
impact on transparency and tracking of items in the supply
chain. In addition to keeping a record of every transaction that
happens within it, blockchain provides a ledger of
transactions that cannot be modified and can be viewed in real
time by all the parties involved in the product’s supply chain
in such a way as to display real time information of the
handling conditions of the specific product. Hence, there is a
higher level of transparency in the manner, the stakeholders
are in a better position to easily detect and deal with issues of
counterfeit products quality control, and undue diversion.

Better Quality
Healthy Customer Enhanced Faster Control and
Relationships Security Processing Compliance

Real-Time Tracking Strengthened Reduced Costs Effective
and Transparency Traceability and Higher ROI Tradeability

Figure 4: Use Case of Blockchain
(Source: Cocco et al., 2021)

This implies that disruptive and decentralized traceability
systems created using blockchain technology have been
promoted to reduce sometimes days and even weeks taken in
the tracing of lonely product origins into near seconds (Cocco
et al. , 2021). This would not just mean better operational
efficiency but increased consumer trust as well due to
verifiable details on product provenance and handling.

4.3 GDP Compliance Enhancement through Blockchain

This has already yielded some positive results related to
compliance when integrated into the GDP. Blockchain
technology is capable of establishing tamper-resistant records
for storage conditions, transportation details, and handling
processes that correspond to the GDP requirement of
maintaining the unbroken chain of documentation (Agarwal
et al., 2022). The research authors propose that blockchain-
based systems can check for compliance against the GDP on
an automatic basis, eliminating any risk of human error and
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ensuring that there are no inconsistencies in the
implementation of standards that have been set out. For
instance, l1oT devices will be empowered to share real-time
information regarding temperature-sensitive
pharmaceuticals, which are immutably recorded on
blockchain (Sunny et al., 2020). By doing so, any variation in
storage conditions at variance with specifications will be
noticed and acted upon instantly. It makes auditing
procedures quicker and more trustworthy.

5. Discussion
5.1 Implications for Supply Chain Stakeholders

In this instance, blockchain technology will make it possible
for manufacturers to enhance transparency in sourcing raw
materials and distribution lines. The implication of this is that
some of the possible costs related to recalls and counterfeiting
are reduced (Raja Santhi and Muthuswamy, 2022). With the
use of blockchain, the distributor can effectively track the
shipment and inventory management through logistics
providers. For example, traders will be able to trace the source
of the product and, therefore, be in a position to explain the
goods in question to the buyers, hence having an added
advantage where consumer trust and loyalty may be more
forthcoming (Garcia Saez, 2022). Regulators and auditors
will also have peace of mind as they can easily verify an
immutable and transparent record of the entire supply chain,
supporting efficient supervision and monitoring of
compliance. What underlies blockchain technology is
enabling a much greater collaborative and transparent
ecosystem where each player derives benefits from common,
reliable data.

5.2 Challenges in Blockchain Implementation

Blockchain can give rise to several benefits in supply chains,
but there are a few challenges to the undertaking of its
implementation. First and foremost, this technology has to be
adopted by everyone, developed throughout the business, and
delineated by industry standards. As has already been
mentioned, in this respect, blockchain could be effective with
the involvement of all the partners participating in a supply
chain. It is hard to get considering different levels of
technology capability and readiness to invest (Jabbar et al.,
2021). The major challenges, of course, are data privacy and
security: it enforces transparency of the company but at the
same time guard’s sensitive business information.
Implementation into existing legacy systems and processes
can also be very complex and expensive, which then becomes
a deterrent for adoption by smaller organizations.
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5.3 Potential Benefits for GDP Compliance

The potential benefits of blockchain for GDP compliance are
huge. It is an immutable record of the conditions under which
the product has been handled and transported, increasing the
ability to show compliance with GDP. This makes it possible
for real-time monitoring and automatic alerts in case of
deviation from GDP standards, thus enabling corrective
action to ensue immediately (Slatvinska et al., 2022).
Increased traceability through a blockchain has the potential
for faster recalls if needed, hence reducing health risks.
Automating compliance checks with smart contracts would
have the effect of reducing the administrative load linked with
GDP adherence and eventually driving down compliance
costs. Blockchain itself would make audits and inspections
more effective in the sense of being a single source of truth
regarding participants in the supply chain, thus smoothing the
regulatory process (Matyskevic et al., 2021). This typically
means that due to the availability of blockchain technology,
GDP compliance will shift from a reactive document-based
behaviour to a more proactive data-driven one to improve
product quality within the pharmaceutical supply chain.

6. Future Directions
6.1 Emerging Trends and Technologies

The integration of blockchain with other emerging
technologies is promising for supply chain management and
GDP compliance. This would be at the junction of
blockchain, 10T devices, artificial intelligence, and machine
learning, further promoting the capabilities of empowerment
in real-time monitoring and predictive analytics (Chang et al.,
2020). Similarly, the development of more energy-efficient
consensus mechanisms may overcome the existing concerns
regarding the ecological impact of blockchain and hence
make it more sustainable in terms of achieving greater
diffusion.

6.2 Research Opportunities

In the long run, further research shall be directed toward
quantifying the long-term economic and operational impacts
of adopting blockchain in supply chains. It becomes
paramount to study the scalability of blockchain solutions
across industries and regulatory environments (Soltanisehat
et al., 2020). There is a need to research how to develop
standardized protocols that can confer blockchain
interoperability with seamless data exchange across different
platforms. Further, research on the social and ethical
dimensions of higher supply chain transparency would be
very useful in decision-making for the new challenges of
blockchain-driven supply chains among policymakers and
business leaders.
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7. Conclusion

The application of blockchain technology in supply chain
transparency and GDP compliance has very good potential.
The ability of blockchain technology to create an immutable,
shared record of transactions solves most of the problems that
exist in supply chain management today. The potentials of
blockchains offer a great number of benefits in terms of
increasing traceability, reducing fraud, and easing
compliance processes. There are, however, some challenges
to be faced in terms of its wide-scale implementation and
integration into legacy systems. It has huge potential for
transforming supply chain operations and regulatory
compliance, especially with its continuous evolution and
intersection with several other burgeoning technologies
shortly. For this reason, some full potential of blockchain use
in supply chain management and GDP compliance realization
will have to occur in future research and industrial
collaboration.
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