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ABSTRACT

Blockchain technology is a disruptive technology which has the potential to transform supply chain
management (SCM) by solving the poor data sharing issues, poor transparency and eliminating fraud. The
present paper conducts literature review and industrial case studies to assess the potential and advantages of
blockchain in SCM. The results indicate that blockchain provides better traceability, data integrity, automates
compliance with smart contracts and trust among stakeholders in supply chains across the world. Commercial
applications, like those operated by Walmart, OpenSC, Everledger, and Nestle, show that blockchain is quite
useful in enhancing operational efficiency, ethical sourcing, and product authentication. This is evidence of
how blockchain technology should not be considered as an abstract phenomenon but a practical option with
quantifiable results. Based on these insights, the paper develops a blockchain-based SCM framework that
combines data gathering, blockchain architecture, and application capabilities with an effective system of
coordinating stakeholders into a coherent framework. In this framework, one will find a systematic manner of
including the blockchain to enhance the performance of the supply chain. The discussion points to the technical,
organizational and regulatory issues which stall large-scale adoption. It also indicates future possibilities, as

Copyright: © 2025. This is an open-access article distributed under the terms of the Creative Commons Attribution License.
(https:/ / cre-ativecommons.org/ licenses/by/4.0/).



150 SANTANU ROY et el

when blockchain can be coupled with IoT and Al, they may be used to raise analytics, real-time decision-
making, and sustainability monitoring. Even though it is still at an early stage, blockchain has further
potential to transform supply chains globally in a dramatic way. The removal of some of the existing barriers
by innovation, standardization and collaboration will enable it to release full potential transformative power.

KEYWORDS: Blockchain, Supply Chain Management, Traceability, Smart Contracts, Transparency.
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1. INTRODUCTION

Supply chain management has emerged as a
significant activity of the organizations that aspire to
become competitive in the more globalizing and
diversified marketplace. Nevertheless, the
conventional SCM systems still experience the same
problems; they are not transparent, problematic in
terms of traceability, susceptible to fraud, inefficient
in sharing data, and very difficult in terms of
ensuring that different stakeholders comply with
standards [1]. These issues are also aggravated in
cases where safety of the product and ethical
sourcing and authenticity is paramount such as in
food and drugs and in luxury goods [2]. A radical
solution to these problems has been proposed in the
form of the technology of blockchain and its
decentralized, immutable and transparent ledger
system. Blockchain enhances trust within the
members of the supply chains since they can conduct
safe and verifiable transactions without the
involvement of third parties [3]. It has also the most
basic features, namely distributed consensus,
cryptographic security, and automated smart
contracts, and therefore can be effectively used to
address the inefficiencies of the current SCM
processes. The recent past two years have verified the
potential of blockchain in supply chains with
effective practical implementations. To illustrate,
Walmart in association with IBM Food Trust has
already been able to pilot pork and mango
traceability in China and the United States of
America, respectively, to reduce traceability to a few
seconds [4]. On this note, the Tradelens is a
blockchain-based platform developed by IBM and
Maersk which has also demonstrated increased
visibility and efficiency in international shipping
activities by sharing shipping information among
different parties in a secure way [5]. All these
implementations indicate that blockchain can change
SCM through the provision of end-to-end visibility,
automation of compliance via smart contracts, and
the reduction of the costs of operations [6].

Despite such positive trends, the real application
of blockchain in SCM is currently at the initial stage,

and there are technical, organizational, and
regulatory issues. The previous research studies have
either been more descriptive in nature of what was
actually implemented in a particular case or more
literature research studies in general and as such,
there has been a gap in bridging the results of what
was implemented with a fully laid out analysis of the
same. Such paper should feature a review of the
existing state of the research into blockchain
applications in SCM, as well as condense the
knowledge obtained in a formal model that can be
used by future adoption and further research work in
this domain. It has been assumed in this paper that
not only will a review of blockchain and its
opportunities in supply chain management, but also
a new contribution in developing a blockchain-
enabled SCM framework will be carried out. The
review provides an overview of the findings of
literature as well as industrial case studies and
classifies blockchain application, industry-wise, and
the benefits of the same. Other than this, all these
findings have been summarized in the given
framework to present a framework that outlines how
blockchain can be used to strengthen supply chain
services at various levels.

2. BACKGROUND ON BLOCKCHAIN
TECHNOLOGY IN SUPPLY CHAIN

2.1. Fundamentals of Blockchain Technology

Blockchain is a decentralized ledger, that is, a
record of transactions that is hosted on a distributed
system of nodes. Each and every transaction is
cryptographically confirmed and is made up of an
irreversible chain of records. The information is valid
and could not be changed without any legal actions,
and such consensus protocols as Proof of Work
(PoW) and Proof of Stake (PoS) are used [7]. Unlike a
conventional centralized database, blockchain lacks
single points of failure that helps with data security
and reliability. Moreover, the process of transactions
and enforcement of contractual regulations is also
automated as the smart contracts or self-executing
agreements are written into the blockchain [8].

Table 1: Core Features of Blockchain Technology and Their Relevance to SCM.

Blockchain Feature

Description

Relevance to SCM

Decentralization

Distributed control with no central authority

Enhances trust among multiple supply chain
actors

Immutability

Records cannot be altered once validated

Ensures data integrity and authenticity

Transparency

Shared visibility of transactions across
participants

Improves traceability of goods

Smart Contracts

Automated execution of pre-defined
conditions errors

Streamlines processes and reduces manual
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Security via Cryptography

Data is encrypted and protected from
tampering

Reduces fraud risks in supply chain

transactions

2.2. Blockchain’s Role
Management

in Supply Chain

Blockchain, within the scope of supply chain
management, can resolve the most problematic
inefficiencies by providing end-to-end visibility, real
time data sharing, and tamper free documentation.
Blockchain-enabled  solutions are  especially
enhancing the performance in industries that have
high traceability and regulatory needs, including
food, pharmaceutical, and maritime logistics [9][10].

Case Insight: Maersk TradeLens, a blockchain-
based platform, is enabling sharing of information
amongst the stakeholders in the shipping industry,
which has minimized paperwork, delays and the risk
of fraud. Likewise, the IBM Food Trust blockchain
has helped retailers to track and trace contaminated
products to their origin, within a short time, and
hence be in compliance with food safety regulations

[5].

Table 2: Traditional SCM Challenges vs.
Blockchain-Enabled Solutions.

Blockchain
SCM Challenge Impact Solution
Difficulty tracking Shared ledger
Lack of )
Transparenc goods across supply | ensures real-time
4 chains visibility

o Fake goods infiltrate | Immutable records
Counterfeiting

markets verify authenticity
Inefficient Decentralized
Data Silos . . . |network breaks data
information sharing .
silos
Regulatory Comp@e.x manual Smart contracts
Compliance verification automate
processes compliance
. . Excessive Peer-to-peer
High ?ggzactlon intermediaries and | transactions reduce

paperwork costs

2.3. Related Technologies Enhancing Blockchain
in SCM

Blockchain also has many applications in SCM
along with other technologies of Industry 4.0, like the
Internet of Things, Artificial Intelligence, and Cloud
Computing [11]. Data transmissions through IoT
devices and sensors will provide real-time data (e.g.
temperature sensors in food logistics) but Al will
broaden out predictive opportunity, and cloud
solutions will provide a scalable foundation. When
such technologies are combined with blockchain,
their efficiency, security, and sustainability of the
supply chain improve [12].

3. METHODOLOGY

This paper presents a mixed-method approach to
review the literature on blockchain in supply chain
management, as well as review of industry
applications and benefits, based on cases. This
method will help cover both theoretical views and
applied solutions, which will give a balanced idea of
the effects of blockchain.

3.1. Review Approach

This review employs a wide range of resources
including peer-reviewed journal articles, conference
proceedings and industry reports by experts. The
well-known databases, which were used as the
sources of literature, were IEEE Xplore, Web of
Science, ScienceDirect, and SpringerLink. The studies
of high quality were given the priority, and such an
approach provided worthwhile information
concerning the implementation of blockchain, its
advantages, and implementation challenges in SCM.
It was not directed to conduct a thorough systematic
review but to look at some of the exemplary works
that contribute to the notion of the role of blockchain
in the context of supply chains.

3.2. Use of Case Studies

Together with scholarly sources, industrial case
studies were used to corroborate theoretical results.
The reason behind selecting these cases is that they
were well documented, were related to the industry,
and showed how blockchain could be used in the
real-world supply chain situation. Among the most
prominent ones are the use of blockchain in the food
safety, shipping, and the luxury goods traceability
[13]. The incorporation of such cases imparts
practical richness to the review, and it is possible to
analyze the research and practice intersection.

3.3. Data Integration

The information gathered through literature and
case studies was thematically analyzed to determine
the blockchain applications, reported benefits and
associated implementation challenges. This thematic
synthesis acts as the basis of analysis in this research.
The analysis is more comprehensive in looking at the
potential of blockchain in SCM since it harmonizes
academic discoveries with industry experience.
Table 3 summarizes the classification of the sources
that were utilized in this research, where we can
draw a distinction between academic studies and
case-based evidence.
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Table 3: Classification of Sources Used in This Study.

Source Type Examples Purpose in the Study
Academic Literature Peer-reviewed journals, conference papers |Provides theoretical insights and conceptual
[8], [10] understanding of blockchain in SCM

Walmart-IBM Food Trust, Maersk

Validates academic findings with real-world

Industry Case Studies TradeLens, Everledger [9] evidence
Industry Reports Official reports, technical white papers Supplements hteratu.re with practical
perspectives

3.4. Applications of Blockchain in Supply Chain
Management

Blockchain technology has been integrated into
different areas of the supply chain to enhance the
performance of operations, to minimize fraud and to
increase transparency. The uses include product
traceability to sustainability tracking, and all the
above utilizations show that blockchain can help
address certain issues within a specific industry.

3.5. Product Traceability and Provenance

Blockchain facilitates end-to-end visibility on
products throughout the supply chain. All the
transactions, including the supply of raw materials
and the final delivery, are recorded on an immutable
ledger, so the origins of products can be checked in
real-time. Another example, WWF has promoted
blockchain-powered traceability to obtain ethically
sourced foodstuffs to increase regulatory compliance
and consumer confidence [14]. In the same manner,
Nestle has adopted blockchain so that customers can
trace the origin of products, making food supply
chains transparent and safe [15].

3.6. Smart Contracts and Process Automation

One of the major uses of blockchain in SCM is
smart contracts, where the agreements can be
automatically executed once the predetermined
conditions are satisfied. This automation decreases
administrative time lag and does not require
intermediaries. An example of an open blockchain
application is OpenSC, which allows the
simplification of verification processes to achieve an
increased speed and compliance with sustainability
practices [16]. Automated contracts reduce the cases
of human errors and enhance the efficiency of
operations.

3.7. Counterfeit Prevention and Quality
Assurance

Blockchain records are immutable and secure,
which aids in the fight against counterfeit goods,
especially in the areas where their authenticity
matters. Everledger has used blockchain to trace
diamonds, and this gives verifiable evidence of

origin and quality, so it helps to avoid fraudulent
activities [17]. The brand reputation and consumer
confidence are also safeguarded under this
mechanism.

3.8. Sustainability and Ethical Sourcing

Blockchain can assist with sustainability because
it can document and track environmental and ethical
compliance in supply chains. The WWF has managed
to utilize blockchain in tracking the sustainability of
suppliers. Likewise, the implementation of
blockchain in Nestle will guarantee that products
will be ethically sourced, and companies can enhance
their corporate social responsibility initiatives. Table
4 summarizes the main usage of blockchain in SCM,
as well as their representatives in the industrial
context. Moreover, blockchain interaction with the
supply chain stakeholders is depicted in Figure 1.

Table 4: Applications of Blockchain in SCM with
Case Examples.

Application Description Case Example(s)
Tracks goods from .
89 WWEF blockchain
origin to for food chains;
Product Traceability destination, B 4
. Nestlé transparency
ensuring safety and o
N initiative
compliance
Automates
transactions and | OpenSC automated
Smart Contracts |compliance through verification
self-executing processes
digital agreements
. Secures procjluct Everledger
Counterfeit data to verify .
. - diamond
Prevention authenticity and o
authentication
prevent fraud
Verifies ethical
S soureing and WWF and Nestlé
Sustainability environmental o
o . sustainability
Monitoring compliance roorams
throughout the pProg
supply chain

Figure 1 below shows a generic blockchain-
enabled supply chain management architecture,
showing data flow among supply chain actors
(suppliers, manufacturers, logistics providers,
retailers, and consumers) via blockchain levels
including smart contracts and distributed ledgers.
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Figure 1: Generic architecture of a blockchain-
enabled supply chain.

3.8. Industrial Case Studies
Blockchain Applications

Supporting

Blockchain technology has a significant role in
supply chain management, supported by several
industrial case studies. These examples show how
the functionalities of blockchain, traceability, smart
contracts, anti-counterfeiting, and sustainability
tracking have been successfully applied in practice.

3.8.1. Walmart and IBM Food Trust

Walmart, in collaboration with IBM Food Trust,
introduced blockchain to improve traceability of
food products. The company has saved days of
traceability down to few seconds by using loT
sensors and supplier data that is integrated into a
blockchain ledger. The innovation enhanced
compliance with food safety, minimized the chances
of producing contaminated products getting into the
market, and enhanced operational efficiency [4].

3.8.2. OpenSC (WWF Sustainability Program)

OpenSC, a project organized by the World
Wildlife Fund, implements blockchain with IoT to
track sustainable manufacturing within supply
chains of food. It is a system to check the
environmental and ethical statements in the moment,
making businesses transparent to the consumer and
maintaining responsible sourcing [14].

3.8.3. Everledger - Diamond Authentication

Everledger uses blockchain to give diamonds
unique digital identities so that stakeholders can
track the stones through the supply chain. This
blocks the influx of counterfeit diamonds, makes sure
that ethical sourcing practices are followed, and
generates trust within the buyer seller relationships
[17].

3.8.4. Nestlé
Initiative

Blockchain  Transparency

Nestle has launched a blockchain-enabled
platform where customers can find detailed
information regarding the origin and the
manufacturing process of such products as coffee
and baby food. Such end-to-end traceability
enhances brand responsibility, consumer confidence
and supply chain openness [15].

These industrial contexts help to confirm the
actual impact of blockchain in several industries. As
Table 5 demonstrates, the functionalities used are
applied to analyze the outcomes of the blockchain
applications in these cases.

Table 5: Case Studies Supporting the Proposed
Framework.
Blockchain
Functionality
Applied

Case Study Outcome Observed

Traceability times
Walmart - IBM Food| Traceability, Smart | reduced; improved
Trust Contracts food safety

compliance

IoT Integration, . .
Verified ethical

OpenSC (WWF Traceability, L.
- o sourcing; increased
Initiative) Sustainability
. consumer trust
Tracking
Prevented
Everledger - Anti-Counterfeiting, | counterfeit goods;
Diamonds Immutable Ledger ensured ethical
sourcing
. Enabled end-to-end
) Traceability, .
Nestlé Transparency . o product tracking;
L Sustainability
Initiative L enhanced
Monitoring .
accountability

4. BENEFITS OF BLOCKCHAIN IN SUPPLY
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CHAIN MANAGEMENT

The capability to integrate blockchain into the
supply chain management has several benefits which
do not revolve around process optimization. With
the aid of decentralization, transparency, and
immutability of blockchain, organizations can gain
better trust, less fraud, and easier operations. Such
benefits have been witnessed in variety of industries
with both academic literature and real-life
applications backing it up.

4.1. Transparency and Trust Enhancement

Enhancing transparency is one of the core benefits
of blockchain in supply chains. The information on
all transactions is captured in a shared ledger, un-
destructible and accessible to the authorized
stakeholders and it eliminates information
asymmetry. This transparency builds trust between
suppliers, manufacturers, and customers. Wamba
and Queiroz [18] have stressed that greater trust
leads to more effective collaboration and enhanced
relationships in supply chains, especially in those
that are global in nature where intermediaries are
prevalent.

4.2. Fraud Reduction and Security Improvement

Blockchain’s cryptographic security significantly
reduces opportunities for fraudulent activities. By
using immutable records, it is not possible to alter
them, and decentralized storage eliminates any
single point of weakness. Evidence of this case

indicates that the industries utilizing blockchain
encounter the lowest frequencies of counterfeit items,
unapproved alterations, and information breaches
[19]. In high value supply chains e.g. the
pharmaceutical industry and luxury goods, this
feature is very useful.

4.3. Cost Efficiency and Process Optimization

Deployment of smart contract transactions cut
down administration costs, and dependence on
intermediaries. Research has revealed that the
implementation of blockchain reduces the processing
time, the number of disputes, and saves costs at
different levels of the supply chain [20]. Also, the
goods are moved and inventories handled are made
faster by doing away with unnecessary checks.

4.4. Stakeholder Collaboration and Data
Integrity

Blockchain also helps to improve multi-party
collaboration by establishing a single source of truth
among the participants. This common exposure
allows us to make decisions in unison and minimizes
the disputes of stakeholders. Habib et al. [21]
discovered that the data integrity offered by
blockchain allowed effective coordination between
the suppliers, manufacturers, logistic providers, and
the retailers, and the supply chain resilience in
general. The list of the above-defined benefits is
summarized and, furthermore, divided based on the
areas of impact as can be observed at Table 6.

Table 6: Key Benefits of Blockchain in SCM and Their Impact Areas.

Benefit

Impact Area

Transparency and Trust

Enhanced supplier-buyer relationships; improved consumer
confidence

Fraud Reduction and Security

Lower counterfeit risks; improved data security

Cost Efficiency

Reduced administrative costs; optimized transaction processing

Collaboration and Data Integrity

Better multi-stakeholder coordination; resilient supply networks

4.5.  Original  Contribution:
Blockchain-Enabled SCM Framework

Proposed

The present paper introduces a proposed
blockchain-enabled supply chain management
framework that takes both the benefits of blockchain
technology and in-real life supply chain activities
into consideration. This framework will be
developed subscribing to the synthesized knowledge
of academic literature and the validated instance in
the industry that can obviously deliver a structured
manner of wunderstanding how  blockchain
technology can be effectively incorporated into the
SCM operations.

4.6. Framework Overview

There are four layers that are inter-related to form
the framework namely Data Sources, Blockchain
Layer, Application Layer and Stakeholders. The
information is received by sensors, RFID tags, and
available databases, which are fed into the
blockchain layer and are secured and validated using
distributed ledgers and smart contracts. This is
developed in the application layer which allows
traceability, anti-counterfeiting, automated contract
performance, and sustainability tracking. Finally, the
functions themselves enable exchanges between the
stakeholders including, but not limited to, suppliers,

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 148-159
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manufacturers, logistics providers and consumers
[22] [23]. Figure 2 shows the architecture and clearly

shows how data and functionality moves through the
framework.

I Sen;ors ] [ R;ID J { Data;ases]

Blockchain Layer

Smart Contracts ] [

Distributed Ledger

Application Layer

Traceability ] [Sman Contracls‘J {Anu-Countedeil-.ngﬂ [ Sustainability ]

E ~

4 K

Stakeholders
. v v r ”
Logistics
[ Suppliers } [Manufacturers] [ Providors J [Consumers]

Figure 2: Proposed Blockchain-Enabled SCM Framework.

4.7. Components of the Framework

The proposed framework ensures that blockchain
is not an isolated technology but an integrated part of
the supply chain ecosystem. Each layer plays a
distinct role in achieving operational efficiency and
trust among participants:

Data Sources Layer: Comprises loT devices, RFID
systems, and traditional databases that capture real-
time information from supply chain operations.

Blockchain Layer: Ensures security and

immutability by recording all transactions in a
distributed ledger, with smart contracts enabling
automated execution.

Application Layer: Provides blockchain-powered
functionalities such as product traceability,
counterfeit detection, compliance monitoring, and
sustainability verification.

Stakeholder Layer: Includes all the parties of the
supply chain that engage the system with visibility
and trust provided by sharing access to the verified
information.

The specifics of those layers and their
contributions are outlined in Table 7.

Table 7: Components of the Proposed Blockchain-Enabled SCM Framework.

Layer Functions

Expected Contribution to SCM

Data Sources

Collects real-time data via IoT sensors,
RFID, and databases

Accurate, real-time information flow

Uses smart contracts and distributed ledgers |Enhances security, reduces fraud, automates

Blockchain L . e
ockchamn Layer to validate and secure data verification
Application Lager Implements tracea.bilit.y( anti-counterfeiting, Improves corr}pliance,.v.isibility, and
and sustainability modules operational efficiency
Stakeholders Includes suppliers, manufacturers, logistics | Builds trust and collaboration across the

providers, and consumers

supply chain

This model can be described as an inclusive model
of blockchain integration that involves interplay of
technology, application and stakeholders. It offers
the foundation of questioning how blockchain can
help to alleviate the prevailing limitation on supply
chain and how to instigate innovation in future SCM
practices.

4.8. Discussion

The findings of this review affirm that blockchain

technology holds the capability of transforming
supply chain management with the potential to
massively boost transparency, data security and the
efficiency of operation. The latter can be proven by
both scholarly research and practical
implementations, as both have shown that
blockchain can tackle long-term issues of the supply
chain, including low traceability, fraud, and data
fragmentation. The case study analysis of such
spheres as food, luxury products, and sustainability

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 148-159
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projects only proves that blockchain is not an abstract
idea but rather a practical tool that already has a
measurable result in the real environment.
Comparing the findings of this study to what has
been said in the existing literature, the findings are
consistent with those done previously that
acknowledge blockchain in supply chains as a
disruptive technology [24] [25]. Nevertheless, the
review goes beyond the previous efforts to include
industrial case studies and frame out a structured
SCM based on blockchain implementation.
Compared to previous literature where most of the
studies have been solely centered on personal
rewards or individual use cases, this framework
offers a holistic perspective that will explain how the
layering aspect of blockchain can be used to
systematically resolve supply chain inefficiencies.
Furthermore, although there are claims in past
studies that blockchain has been leading to some
doubts in terms of scalability and economic viability,
the facts presented here reveal that the emerging
hybrid models, as well as the changing consensus
mechanisms, are increasingly addressing these issues
[26].

Nevertheless, as the outcomes were encouraging,
several constraints still limit the extensive use of
blockchain. Implementation costs and the shortage of
well-trained personnel are still a major obstacle,
especially when it comes to the small and medium-
sized businesses. Efficiency in terms of technical
issues including network scalability and the usage of
energy in certain blockchain systems are obstacles to
expansion as well. Other difficulties are the
organizational resistance to change and the
intricacies of incorporating blockchain with legacy
infrastructure [27]. Also, legal risks are created by
uncertainty in regulation, particularly in cross-
border trade, which deters significant-scale
investments [28]. The specified limitations mean that
the adoption of blockchain is not as easy as it might
seem, and it should be planned and resources
dedicated to it.

Blockchain in SCM has a bright future. Future
technical developments such as the energy-efficient
consensus algorithms and hybrid blockchain
structures will likely resolve the existing technical
limitations and international efforts to establish
standardized regulatory protocols will help
blockchain to gain wider adoption [29]. Moreover,
the combination of blockchain with the industry 4.0
technologies including the Internet of Things and
artificial intelligence is expected to facilitate better
predictive analytics, make decisions in real-time and
increase sustainability monitoring. The nature of

these developments not only enhances the potential
of blockchain but also introduces new research front
on the topic of multi-technology synergy in the
supply chain contexts [30]. These findings have two
implications. In theory, the review helps to clarify the
role of blockchain in SCM due to synthesizing the
available literature with real-life experience and
providing a structured framework that can be used
as the basis of further academic research. In practice,
the framework gives supply chain managers a guide
to adoption, explaining how blockchain can be used
to achieve transparency, efficiency and trust in a
phased manner. The fact that it has been applied in
the industrial context and brought success to
companies like Walmart, Nestle, and Everledger only
supports its applicability. However, even though the
usage of blockchain has not been broad enough
because of technical, organizational, and regulatory
concerns, its potential to change a wide range of
industries has been confirmed numerous times. The
obstacles could be broken by innovation and policy
making and industry collaboration, which would
play an essential role in accelerated adoption. The
reviewed paper suggests that implementation of
blockchain must be gradual and strategic with the
framework being the important step in achieving the
benefits of blockchain and making it an instrument of
transparent, sustainable, and resilient supply chains
in the future.

5. CONCLUSIONS

The paper has discussed the application and
usefulness of blockchain technology in the
management of a supply chain besides the
introduction of an original framework of blockchain-
enabled SCM. The analysis of literature and industry
case studies showed that blockchain can increase the
effectiveness of supply chains significantly and can
enhance the transparency of the processes, ensure
integrity of the data, reduce the fraud level, and
facilitate trust in the stakeholders. The fact that real-
world solutions are being offered by Walmart,
OpenSC, Everledger, and Nestle is a good indication
of the potential that blockchain has in solving
endemic inefficiencies in different industries. The
suggested structure summarizes academic research
and industrial experience and underlines the way
that blockchain becomes a part of the supply chain
processes by using layered elements: data sources,
blockchain infrastructure, application functionalities,
and stakeholder interactions. This systematic review
paves a way of learning and adopting blockchain in
SCM setups. Although the implementation of
blockchain promises to be transformative, its
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implementation is not devoid of challenges. A major
barrier to widespread implementation is technical
issues, cost, regulatory  uncertainties and
organizational readiness. Nevertheless, innovations
like scalable blockchain architectures and energy-
efficient consensus algorithms and continued
regulatory initiatives show that a good portion of
these difficulties are being tackled. The synthesis of
blockchain and other technologies (IoT and Al)
results in the emergence of new angles of innovation

and operation optimization in supply chains as well.
In conclusion, blockchain is a strong catalyst in the
development of supply chains but its success heavily
depends on its future ability to transcend its current
weaknesses through research, policy development
and collaboration between industries. Technological
innovation should be aligned with the organizational
and regulatory plans as this will enable blockchain to
be an agent of efficient, modern, and transparent
supply chain networks.
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