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Abstract

Blockchain technology has recently undergone substantial investigation into the prospect of integrating it with several service sectors, having
originally been designed for the Peer-to-Peer cryptocurrency network, Bitcoin. Key characteristics of blockchain include a decentralized
network architecture, immutability, transparency, and security The revolutionary effects of blockchain technology on supply chain
management are just getting started. The supply chain as a whole may anticipate to see more use of blockchain technology as more
companies discover its value businesses will be required to provide more details on the societal and ecological impacts of their operations
going forward. The use of blockchain technology in SCM has been a watershed event, bringing new problems while also resolving many old
ones. Several advantages become apparent when one examines the use of blockchain technology in supply chain management (SCM) Supply
chain activities may be better managed with the use of smart contracts that are well-defined. Timely and trustworthy information exchange is

made easier by the blockchain-based infrastructure, which improves traceability.
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Introduction

The United States of America has been a global leader in the
use of blockchain technology to safeguard supply networks.
As an example, Walmart has used blockchain technology to
identify the origin of its goods. This has improved food
safety and drastically reduced the time it takes to find the
source of contamination, going from days to seconds. In
order to monitor the flow of vital medical supplies like
vaccinations, the National Health Service (NHS) in the
United Kingdom has been investigating blockchain
technology.

The pharmaceutical and food sectors, in particular, may
benefit greatly from this capacity because of the importance
of product authenticity and traceability. People are saying
that blockchain technology will transform the game.
Blockchain technology is seen by many experts as a game-
changing invention. Blockchain technology has been a huge
hit in the banking and financial industry, and now it's
making waves in every industry imaginable, from healthcare
to manufacturing to transportation to disaster relief. In
recent times, the scholar has made substantial strides in
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clarifying  blockchain technology and its potential
managerial applications. Exhaustive literature research was
conducted to get insight into the evolution of the literature
on blockchain technology in the supply chain.

Develop a blockchain-based framework for Supply Chain
Management and evaluate its performance Supply chain
management, or SCM, is the process of coordinating the
actions of suppliers, retailers, and consumers along the
various links in the supply chain (SC) in a way that
maximizes system gain and satisfies service-level
requirements through the timely and accurate production
and distribution of goods. Transforming all data into text,
encrypting code, and setting up permission-based access
control are all parts of the proposed method. Weaknesses in
blockchain technology within supply chain management are
the target of this approach. All sorts of data stored in SCM
may now be safely and privately protected thanks to the
outcomes of the suggested method. In sum, the method
strengthens blockchain-based supply chain management and
provides an all-encompassing answer to the ever-changing
problems of data management and privacy protection.
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Blockchain technology is widely recognized as the ideal
option for managing hamburger data in order to prevent
food contamination. This not only improves food safety but
also decreases waste and boosts the economy by allowing
value chain participants to be completely integrated. When
it comes to efficient recall, the blockchain system may be a
lifesaver. It gives network managers a multi-object, multi-
actor recall procedure that is accurate, trackable, and speedy
enough

Literature Review

Ok, Emmanuel et al. (2025) [ When it comes to logistics
and supply chain management, blockchain technology has
shown to be a game-changer in terms of efficiency, security,
and transparency. Blockchain technology provides real-time
product tracking, decreases fraud, and increases stakeholder
responsibility by creating a distributed, immutable record.
By automating transactions, cutting down on paperwork,
and minimizing delays, smart contracts further simplify
processes. Industries including medicines, food safety, and
manufacturing stand to gain the most from increased
traceability, decreased costs, and reduced risk. Scalability,
interaction with current systems, and regulatory compliance
are some of the problems that need to be overcome before
there can be broad usage. This article delves into the effects
of blockchain technology on logistics optimization and
supply chain transparency by examining case studies,
advantages, and potential future applications.

Afrin, Nawrin & Pathak, Abhijit. (2023) 2. By offering new
approaches to long-standing problems with authenticity,
traceability, transparency, and security, blockchain
technology is causing a seismic shift in the way supply
chain management is done. Examining blockchain's function
in smart contracts and its impact on supply chain
management, this study finds that the technology improves
traceability and guarantees authenticity. Supply chain
operations are revolutionized by blockchain technology,
which efficiently reduces risks and promotes accountability
via the decentralized and secure storing of data in an
immutable ledger. This article presents the many uses and
practical advantages of blockchain technology in supply
chain management

Prajapti, Dhairya. (2024) Bl With its promise of
immutability, efficiency, transparency, and security,
blockchain technology has the ability to transform the
supply chain management industry. Within the context of
supply chain management, this study aims to provide a
comprehensive review of the current state of research on
blockchain integration. Its purpose is to provide a
comprehension of the present state of research and to
identify the main obstacles and possibilities linked to the use
of blockchain in this particular setting. The study is based
on a carefully chosen collection of academic publications
that cover different aspects of the issue. In addition to
outlining a potential study agenda for future endeavors, the
evaluation highlights the main themes and contributions
found in the selected publications

Saberi, Sara et al. (2018) ™. The management and control of
supply networks are becoming more challenging as they
become increasingly globalized. There is a lot of demand on
governments, communities, and consumers all around the
world to achieve sustainability targets, therefore we are
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looking at blockchain technology to see whether it might
help with supply chain sustainability. This analysis takes
into account the many obstacles that blockchains, a young
but possibly revolutionary technology, may face. We
provide four types of impediments to blockchain technology
adoption: internal, external, technical, and inter-
organizational. While the blockchain-led revolution of
businesses and supply chains is in its infancy, we provide
research questions and suggestions for the future that can
help us overcome obstacles and use blockchain technology
in our supply chain management practices.

Hasan, Ikram & Habib, Md. Mamun. (2022) B!, The intricate
process of managing the movement of products, data, and
money from producers to final buyers is known as supply
chain management (SCM). The need for -effective
management strategies has grown in today's globalized
economy as supply chains have become more complex and
susceptible to a range of interruptions. Blockchain
technology is one of the many recent innovations that has
the potential to transform the way supply chain management
is done. Improving supply networks in terms of
transparency, efficiency, and security is the focus of this
essay.
Applications of Blockchain in
Management

Blockchain technology is widely recognized as the ideal
option for managing hamburger data in order to prevent
food contamination. This not only improves food safety but
also decreases waste and boosts the economy by allowing
value chain participants to be completely integrated with the
new apps and designs made possible by blockchain
technology, many procedures in supply chain management
may be made easier and better. Several large companies
have successfully implemented blockchain applications in
different industries.

From batch to retail, the system may record the amount of
each product and the shipping methods employed. The well-
being of the blenders and the animals is also monitored. A
fast and effective product recall sanction process would be
feasible if all relevant data points were readily accessible
and accurate

Supply Chain

Supply Chain Management

Supply chain management, or SCM, is the process of
coordinating the actions of suppliers, retailers, and
consumers along the various links in the supply chain (SC)
in a way that maximizes system gain and satisfies service-
level requirements through the timely and accurate
production and distribution of goods. SCM is also seen as
the method of optimizing a group of choices that yields
efficient plans for acting on many levels while considering
all decision-making perspectives, which in turn yields cost-
effective solutions. It should be emphasized that the
minimization of costs spent by SC entities is greatly helped
by good administration of SC operations. Organizational
units that make decisions and oversee the aforementioned
four tasks are known as SC entities.

In Figure 1, we may see a supply chain (SC) as a network of
all the entities and operations that go into delivering a
product from its point of origin to its final destination: the
client. In order to meet the needs of a consumer, a
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conventional network could have several services. Each and
every one of the SC elements is an integral part of the
function. So, supply chain management is primarily founded
on the idea that all entities should work together to optimize
these activities and efficiently reach the final client. So,
supply chain management (SCM) is the process of actively
managing SC operations to remain cost-effective, maximize
customer value, and generate a sustainable competitive
advantage.
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Fig 1: Supply chain structure

Challenges in Supply Chain Management

As a result of technical developments and globalization,
supply chain management (SCM) has grown in importance
and complexity in contemporary company operations.
Events like the COVID-19 pandemic, as well as natural
catastrophes and geopolitical conflicts, may wreak havoc on
supply chains. The need of robust supply chain systems that
can endure and swiftly recover from interruptions is
highlighted by the fact that they may lead to substantial
delays, higher costs, and revenue loss. All the more reason
to be wary since supply networks are often opaque.
Ensuring that all parties involved in the supply chain have
access to up-to-date, correct information is what we mean
when we talk about transparency. Trust among stakeholders,
compliance with regulations, and the promotion of
sustainable practices may all be achieved via transparency.
An even more secure and transparent supply chain may be
achieved via the synergistic impact of combining Al with
blockchain technology. Better decisions, less risk, and more
efficiency all across the supply chain are possible outcomes
of combining Al with blockchain technology Supply chains
may benefit from blockchain technology's unmatched
traceability and transparency, which can aid in the detection
and prevention of fraud, the reduction of counterfeiting, and
the assurance of compliance with regulatory requirements.
Blockchain technology has the potential to strengthen
supply chains by making records of product transactions and
movements traceable and immutable.

Importance of Supply Chain Security and Transparency
Enhancing security and transparency in supply chain

management via the integration of new technologies such as
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Artificial Intelligence (AI) and blockchain presents
intriguing possibilities. From inventory management and
demand forecasting to predictive maintenance and risk
assessment, Al can optimize a wide range of supply chain
activities. In contrast, a distributed and unchangeable record
of transactions may be created using blockchain technology.
This solution is perfect for supply chain management
because of its built-in security features, traceability, and
transparency It is equally important for supply chains to be
transparent. The term describes the capacity to see and track
goods and procedures as they move through the supply
chain. With complete openness, everyone involved in the
supply chain, from producers to buyers, may know exactly
where their goods came from and how they were handled in
a timely manner.

In addition, these technologies, when used, may solve some
of the supply chain management industry's biggest
problems. For example, several sectors, such as the
pharmaceutical, electronics, and luxury goods industries, are
greatly affected by counterfeit items. By being so open and
honest, we can better spot and stop fraud, cut down on
counterfeiting, and make sure everyone is following the
rules.

Supply chains may become more sustainable with the help
of Al and blockchain integration, which also improves
transparency and security. To encourage more sustainable
behaviors, it is important to be transparent about how goods
and activities affect the environment. Products'
environmental impact, waste management, and resource
consumption details are in high demand from both
consumers and government agencies.

Enhancing Transparency in Supply Chains

All transactions and movements throughout the supply chain
may be recorded immutably via blockchain technology. All
the way from the source of the raw materials to the hands of
the final buyer, every step of the product's journey can be
tracked and verified thanks to this feature. By enabling
stakeholders to verify goods at every stage of the supply
chain, we can stop fakes from making it to consumers and
guarantee that the products they buy are real and safe.
Blockchain technology's improved guarantee of authenticity
boosts customer trust and brand reputation.

Supply chain integrity and performance are both improved
by the confidence established by blockchain's dependability
and transparency, which in turn encourages more
cooperation and responsibility among all parties involved
More trust in the supply chain may be achieved when
consumers, suppliers, and regulatory agencies can all see
that sustainability criteria are being met. With blockchain
technology, all supply chain transactions and movements
are recorded in an immutable and transparent way.

Blockchain Enabler of Improving Supply Chain
Traceability

A crucial consequence of blockchain ledgers' immutability
is that they are, in theory, "public." Various nodes in the
blockchain network work together to handle all of these
records, which include the creation and sharing of
dependencies between transactions You can classify
blockchains according to their level of "publicity": public,
or permissionless, where any node in the network can read,
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write, or audit chains; private, or permissioned, where full
control is held by a single entity; and consortium, or
federated, where nodes in the network share the rights to
read, write, or audit chains Product information may be sent
to customers as needed. Additionally, bad actors that update
newer reports with modified product history data may be
caught by blockchain technology.

One solution to these issues is the immutable ledger known
as the blockchain, which will save all transaction data. What
sets blockchain apart from more conventional supply chains
is its ability to provide point-to-point verification in real
time. The technology may solve the problem of lack of
transparency since its primary feature is a ledger that cannot
be altered or tampered with. Distributed machine learning-
based decision support systems and real-time analytics
allow supply chain participants to swiftly identify and
address issues such as possible trust breaches, product
quality  enquiries, measurement and specification
differences, certification concerns, and more.
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Importance of Blockchain Technology in SCM in

Various Sector: The term "supply chain" refers to the

network of entities that comprise the process of delivering a

product or service from its point of origin to its ultimate

consumer . Different kinds of integration characterize

health supply networks, much like supply chain

management in a manufacturing scenario:

=  Procedures must be integrated and coordinated.

= The synchronization and integration of data flows.

= Managing and integrating the planning procedures.

= Processes inside and across organizations are
integrated.

=  Bring together market strategy.

=  Coordinating efforts to grow the market.

Collaborating with others to optimize the flow of physical
items and the complicated flow of information and financial
transactions is essential for achieving excellence in logistics
(see figure 2).
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Fig 2: The information flow in international trade is complex, involves many parties, and is documentation heavy; Source: Accenture

Future Outlook: How Will Blockchain Transform the
Future of Supply Chain Management

The revolutionary effects of blockchain technology on
supply chain management are just getting started. The
supply chain as a whole may anticipate to see more use of
blockchain technology as more companies discover its value
businesses will be required to provide more details on the
societal and ecological impacts of their operations going
forward. Consequently, blockchain technology will facilitate
the tracking and verification of sustainable behaviors, such
as fair trade, wages, and ethical practices, which will aid in
improving supply chain sustainability.

Blockchain technology is used by the IBM Food Trust
platform to improve visibility and tracking capabilities
across the food distribution network. It allows all parties
involved in the food industry to monitor and exchange data
on the provenance, quality, and security of their wares
Emergence of new supply chain business models that use
blockchain's unique characteristics is a real possibility as the
technology develops further. One example of a new
paradigm for doing business is food safety.

Conclusion

The use of blockchain technology in SCM has been a
watershed event, bringing new problems while also
resolving many old ones. Several advantages become
apparent when one examines the use of blockchain
technology in supply chain management (SCM) From

https://multiresearchjournal.theviews.in

inventory management and demand forecasting to predictive
maintenance and risk assessment, Al can optimize a wide
range of supply chain activities. In contrast, a distributed
and unchangeable record of transactions may be created
using blockchain technology So, supply chain management
is primarily founded on the idea that all entities should work
together to optimize these activities and efficiently reach the
final client. So, supply chain management (SCM) is the
process of actively managing SC operations to remain cost-
effective, maximize customer value, and generate a
sustainable competitive advantage to create an effective and
scalable framework based on blockchain technology, the
suggested solution centered on three main avenues. Creating
a consensus method that is both efficient and scalable for
use in Supply Chain Management applications is the main
goal of this study.
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