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Abstract

Purpose: The general objective of the study was to investigate blockchain technology in supply chain
management.

Methodology: The study adopted a desktop research methodology. Desk research refers to secondary
data or that which can be collected without fieldwork. Desk research is basically involved in collecting
data from existing resources hence it is often considered a low cost technique as compared to field
research, as the main cost is involved in executive’s time, telephone charges and directories. Thus, the
study relied on already published studies, reports and statistics. This secondary data was easily
accessed through the online journals and library.

Findings: The findings reveal that there exists a contextual and methodological gap relating to
blockchain technology in supply chain management. Preliminary empirical review revealed that
blockchain technology significantly transformed supply chain management by enhancing
transparency, traceability, and efficiency. The immutable ledger and decentralized nature of
blockchain provided a robust framework for addressing traditional supply chain challenges, such as
fraud, errors, and inefficiencies. The technology’s ability to automate processes through smart
contracts streamlined operations and reduced costs. However, challenges such as high initial
investments, scalability issues, and the need for industry-wide standards were identified as barriers to
widespread adoption. The study emphasized the importance of continued research to address these
challenges and refine blockchain applications in supply chain management.

Unique Contribution to Theory, Practice and Policy: The Theory of Transaction Cost Economics,
Resource-Based View (RBV) of the Firm and Agency Theory may be used to anchor future studies on
blockchain technology in supply chain management. The study recommended expanding theoretical
frameworks to better incorporate blockchain technology's unique aspects into supply chain theories.
Practically, organizations were advised to conduct pilot projects and phased rollouts to evaluate
blockchain's impact before large-scale implementation, and to invest in training for effective
technology management. Policy recommendations included the development of regulatory
frameworks and industry standards to facilitate blockchain adoption. Collaboration among industry
stakeholders was encouraged to address integration challenges and standardize solutions. Further
research into specific applications and the integration of blockchain with other technologies was
suggested, alongside investment in education and training programs for supply chain professionals.

Keywords: Blockchain Technology, Supply Chain Management, Transparency, Traceability, Smart
Contracts
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1.0 INTRODUCTION

Efficiency in supply chain management (SCM) is crucial for optimizing resource utilization, reducing
operational costs, and improving overall performance. In the United States, Amazon has become a
leading example of efficiency in SCM through its innovative use of technology. The company's
extensive investment in robotics, automation, and machine learning has revolutionized its logistics and
fulfillment operations. Ge, Xu, and Liu (2021) highlighted that Amazon’s implementation of robotic
systems in its warehouses has significantly streamlined order processing, leading to a 30% increase in
operational efficiency. This enhancement in efficiency not only accelerates order fulfillment but also
reduces labor costs and errors associated with manual handling. Amazon’s approach serves as a model
for other companies seeking to leverage technology to enhance supply chain performance. The use of
advanced technologies in logistics underscores the broader trend of integrating automation to achieve
higher efficiency levels in SCM.

Transparency in supply chains is essential for building trust among stakeholders and ensuring
adherence to ethical practices. In the United Kingdom, Unilever has made significant strides in
enhancing supply chain transparency through the adoption of blockchain technology. According to
Tapscott & Tapscott (2019), Unilever has employed blockchain to track the origins of raw materials
and monitor their journey through the supply chain. This initiative has not only increased visibility but
also enabled Unilever to ensure compliance with ethical sourcing standards and mitigate risks
associated with supply chain fraud. The integration of blockchain technology allows for real-time
tracking and verification, which is crucial for maintaining transparency and accountability in the
supply chain. Unilever's efforts reflect a growing trend among companies to use digital tools to
enhance transparency and build stronger, more trustworthy supply chains.

Traceability is a critical aspect of supply chain management that involves tracking the history and
movement of products through various stages of the supply chain. In Japan, Toyota has implemented
sophisticated traceability systems to ensure high standards of quality and safety in its automotive
supply chain. Nakano & Akiyama (2018) discussed how Toyota’s traceability systems enable the
company to swiftly identify and address quality issues, including quick recalls when defects are
detected. This capability is vital for maintaining the company’s reputation for quality and reliability.
Toyota’s traceability systems also help in managing supplier performance and ensuring that all
components meet stringent quality requirements. The effectiveness of these systems in managing
quality and safety highlights the importance of traceability in mitigating risks and enhancing overall
supply chain management.

Cost reduction is a fundamental objective of effective supply chain management, and many companies
strive to achieve this by optimizing their operations. In Brazil, Embraer, a leading aerospace
manufacturer, has successfully utilized just-in-time (JIT) inventory management to reduce costs and
improve profitability. Andrade & Silva (2020) found that Embraer’s JIT strategy minimizes inventory
holding costs and reduces waste by aligning production closely with demand. This approach not only
improves cash flow but also enhances operational efficiency by reducing the need for large inventory
stocks. The successful implementation of JIT at Embraer demonstrates how cost-effective supply chain
strategies can lead to significant financial benefits and improved competitiveness in the aerospace
industry.

Effective risk management is essential for addressing potential disruptions and uncertainties in supply
chains. In South Africa, mining companies like Anglo American have adopted advanced risk
management strategies to handle the complexities and challenges of their supply chains. Ndlovu &
Williams (2017) highlighted that Anglo American’s risk management practices involve assessing
geopolitical risks, environmental factors, and supply chain vulnerabilities to mitigate potential
disruptions. These strategies include developing contingency plans and diversifying supply sources to
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ensure operational continuity. By proactively managing risks, Anglo American has been able to
maintain stable operations and minimize the impact of disruptions on its supply chain. This focus on
risk management is critical for ensuring resilience and stability in industries subject to significant
external pressures.

Sustainability is an increasingly important aspect of supply chain management, focusing on reducing
environmental impact and promoting ethical practices. In the United States, Walmart has implemented
several sustainability initiatives aimed at reducing its carbon footprint and improving environmental
performance. Zhang, Zhao & Liu (2021) reported that Walmart’s efforts include investing in energy-
efficient technologies and reducing greenhouse gas emissions across its supply chain. These initiatives
have resulted in a 20% reduction in Walmart’s carbon footprint, reflecting the company’s commitment
to environmental sustainability. Walmart’s approach to sustainability highlights the growing trend
among major retailers to integrate environmental considerations into their supply chain practices and
address consumer concerns about sustainability.

Quality assurance is a crucial component of supply chain management that ensures products meet
specified standards and requirements. In the United Kingdom, pharmaceutical companies like
GlaxoSmithKline (GSK) have implemented rigorous quality assurance processes to comply with
regulatory standards and ensure product safety. Kumar & Clark (2019) discussed how GSK’s quality
assurance measures include comprehensive testing and inspection processes that have led to a 15%
improvement in product quality and regulatory compliance. These measures are essential for
maintaining consumer trust and meeting stringent regulatory requirements in the pharmaceutical
industry. GSK’s focus on quality assurance demonstrates the importance of maintaining high standards
to ensure product safety and efficacy in global markets.

Innovation in supply chain practices involves adopting new technologies and methods to enhance
performance and achieve competitive advantage. In Japan, companies like Sony have embraced
technological innovations such as artificial intelligence (Al) and robotics to improve their supply chain
operations. Yamaguchi & Tanaka (2020) highlighted that Sony’s integration of Al technology has led
to a 25% increase in supply chain efficiency and a reduction in operational costs. This use of Al for
optimizing supply chain processes demonstrates the potential of technological advancements to drive
operational excellence and enhance overall performance. Sony’s approach reflects the broader trend
of leveraging technology to innovate and improve supply chain management.

Collaboration and integration are key to improving supply chain performance and fostering strong
business relationships. In Brazil, companies like Ambev have focused on collaborative supply chain
management to achieve better outcomes. Costa & Ribeiro (2018) reported that Ambev’s efforts to
integrate its supply chain with suppliers and distributors have resulted in a 10% increase in efficiency
and a 5% reduction in costs. This collaborative approach enhances coordination and communication
across the supply chain, leading to improved performance and reduced operational costs. Ambev’s
success in integrating its supply chain highlights the importance of collaboration in achieving supply
chain excellence.

Customer satisfaction and responsiveness are crucial outcomes of effective supply chain management,
impacting consumer perception and loyalty. In African countries, companies like Jumia have
prioritized responsive supply chain practices to enhance customer satisfaction. Ochieng & Mwangi
(2022) found that Jumia’s focus on fast delivery and responsive customer service has led to a 20%
increase in customer satisfaction scores. This emphasis on meeting customer expectations and
providing timely service is essential for maintaining a strong market position and fostering customer
loyalty. Jumia’s approach underscores the importance of responsiveness in achieving high levels of
customer satisfaction and competitive advantage in the e-commerce sector.
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Blockchain technology is a revolutionary digital ledger system that provides a decentralized, secure,
and transparent method for recording transactions and managing data. Developed as a foundational
technology for cryptocurrencies, blockchain has evolved to address a wide range of applications
beyond digital currencies. At its core, blockchain operates by recording transactions in blocks, which
are then linked in a sequential chain. Each block contains a cryptographic hash of the previous block,
a timestamp, and transaction data, creating a tamper-resistant ledger that is distributed across a network
of nodes (Nakamoto, 2008). This decentralized nature ensures that no single entity has control over
the entire ledger, enhancing security and integrity. In supply chain management (SCM), blockchain
technology introduces transformative capabilities that enhance outcomes such as efficiency,
transparency, traceability, risk management, and sustainability.

Blockchain technology enhances efficiency in supply chain management by leveraging smart contracts
and automated processes. Smart contracts are programmable agreements that automatically execute
predefined conditions when triggered by specific events. These contracts streamline processes by
eliminating the need for intermediaries and manual intervention, reducing delays and errors. For
instance, IBM's Food Trust blockchain platform uses smart contracts to manage and automate supply
chain processes for food products. This system allows for real-time updates and automatic verification
of transactions, which significantly accelerates the flow of goods from suppliers to retailers
(Rauschnabel, Ro & Kim, 2019). As a result, businesses experience reduced administrative overhead
and faster transaction processing, which translates into overall supply chain efficiency. The integration
of blockchain technology thus leads to more streamlined operations and improved performance.

Blockchain technology’s ability to enhance transparency is one of its most impactful contributions to
supply chain management. Unlike traditional systems where data is often siloed and controlled by
individual entities, blockchain provides a shared, immutable ledger accessible to all participants in the
network (Catalini & Gans, 2016). This transparency enables stakeholders to verify the authenticity and
integrity of information without relying on intermediaries. A notable example is De Beers' blockchain
initiative, which tracks the provenance of diamonds from the point of mining to the final retail sale.
By recording every transaction on the blockchain, De Beers ensures that diamonds are ethically
sourced and free from conflict, offering consumers verifiable proof of their ethical and environmental
credentials (Sprott, 2020). This transparency not only builds consumer trust but also strengthens the
integrity of the supply chain.

Traceability is a vital aspect of supply chain management, enabling the tracking of products throughout
their lifecycle. Blockchain technology provides a robust solution for enhancing traceability by offering
an immutable record of every transaction and movement within the supply chain. This capability is
crucial for managing recalls and ensuring consumer safety. For example, Walmart's collaboration with
IBM to implement blockchain technology has dramatically improved the traceability of food products.
By recording every step of a product’s journey on the blockchain, Walmart can trace the origin of
contaminated products in seconds rather than days (Morrell, 2018). This rapid traceability reduces the
scope and impact of recalls, protecting both consumers and the brand’s reputation. The ability to
quickly and accurately trace products enhances the overall efficiency of recall management and
strengthens supply chain resilience.

Cost reduction is a significant benefit of integrating blockchain technology into supply chain
management. Traditional supply chains often involve multiple intermediaries, each adding their own
costs and administrative fees. Blockchain technology reduces or eliminates the need for these
intermediaries by providing a decentralized ledger where transactions are verified and recorded in real-
time. This streamlining of processes results in lower transaction fees and reduced administrative costs.
For example, the implementation of blockchain in the shipping industry has led to significant cost
savings by automating documentation and eliminating paperwork (Wang, Yang & Li, 2020). The
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blockchain system allows for real-time tracking of shipments and automated verification of cargo,
which reduces the costs associated with delays, errors, and manual reconciliation. The reduction in
administrative overhead and transaction costs demonstrates blockchain’s potential to achieve
substantial cost efficiencies in supply chains.

Effective risk management is essential for addressing potential disruptions and ensuring supply chain
resilience. Blockchain technology enhances risk management by providing a transparent and
immutable record of all transactions and events within the supply chain. This comprehensive visibility
allows organizations to identify and address risks more effectively. For instance, in the pharmaceutical
industry, companies like Pfizer have adopted blockchain to manage the risk of counterfeit drugs. By
recording every step of a drug’s production and distribution on the blockchain, Pfizer ensures that each
product’s authenticity can be verified (Mackey & Nayyar, 2016). This approach not only reduces the
risk of counterfeit products entering the market but also enhances overall supply chain security. The
use of blockchain for risk management underscores its potential to improve supply chain resilience
and mitigate various operational risks.

Sustainability is becoming an increasingly important focus in supply chain management, driven by
growing environmental and social concerns. Blockchain technology contributes to sustainability by
providing a transparent and verifiable record of supply chain activities, enabling organizations to track
and manage their environmental and social impacts more effectively. For example, the fashion industry
has seen the adoption of blockchain to improve the sustainability of supply chains. Companies like
H&M are using blockchain to trace the origins of materials and verify the adherence to sustainable
practices (Caro & Sadr, 2019). By providing consumers with verifiable information about the
sustainability of products, blockchain helps companies meet consumer demands for ethical and
environmentally friendly practices. This enhanced visibility into supply chain operations supports the
broader goal of promoting sustainability and reducing the environmental footprint of supply chains.

Quality assurance is a critical component of supply chain management that ensures products meet
specified standards and requirements. Blockchain technology enhances quality assurance by providing
an immutable record of product information and supply chain activities. This capability allows
organizations to monitor and manage product quality more effectively. For instance, the aerospace
industry has adopted blockchain technology to track the quality and compliance of components used
in aircraft. Companies like Boeing use blockchain to record and verify the quality of parts from
suppliers, ensuring that they meet stringent safety and performance standards (Gibson, 2020). This use
of blockchain for quality assurance helps maintain high standards and regulatory compliance, which
is crucial for industries with strict quality requirements. The ability to track and verify product quality
through blockchain supports the overall effectiveness of quality management systems.

Innovation is a key driver of competitive advantage in supply chain management, and blockchain
technology is at the forefront of this trend. By enabling new business models and processes, blockchain
facilitates innovative approaches to managing supply chains. For example, the logistics industry has
embraced blockchain to develop decentralized delivery networks and improve efficiency. Startups like
ShipChain are using blockchain to create end-to-end visibility in the shipping process, allowing for
real-time tracking and management of shipments across multiple carriers (Vaskov, 2019). This
innovation not only enhances operational efficiency but also provides new opportunities for
collaboration and integration across the supply chain. The adoption of blockchain for innovative
supply chain practices highlights its potential to drive transformation and improve overall
performance.

Collaboration and integration are essential for optimizing supply chain performance and achieving
strategic objectives. Blockchain technology enhances collaboration by providing a shared, immutable
ledger that facilitates seamless information exchange among supply chain partners. For instance, the
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automotive industry has seen increased collaboration through blockchain platforms that connect
manufacturers, suppliers, and distributors. Companies like General Motors are using blockchain to
integrate their supply chains and improve coordination (Pazaitis, Kostakis & Bauwens, 2017). This
integration enables more efficient management of supply chain activities and fosters stronger
relationships among partners. The collaborative nature of blockchain technology supports improved
communication, coordination, and overall supply chain performance, demonstrating its value in
enhancing supply chain integration.

1.1 Statement of the Problem

Blockchain technology has emerged as a promising tool for revolutionizing supply chain management
by addressing issues related to transparency, efficiency, and traceability. Despite the potential benefits,
there remains a substantial gap in understanding how blockchain implementation affects various
dimensions of supply chain performance across different industries and geographical contexts. For
instance, recent studies indicate that while 62% of companies in the supply chain sector have initiated
blockchain projects, only 25% have fully integrated the technology into their operations (Deloitte,
2023). This discrepancy highlights a significant gap in research concerning the real-world impact and
practical challenges of blockchain adoption in supply chains. The current literature lacks
comprehensive insights into the specific outcomes of blockchain technology implementation, such as
its effect on operational efficiency, cost reduction, and risk management. This study aims to address
these gaps by providing an in-depth analysis of blockchain's role in supply chain management,
exploring its effectiveness in improving supply chain outcomes, and identifying the barriers to
successful implementation. This research will particularly benefit supply chain managers, technology
developers, and policymakers by offering evidence-based insights into the practical applications of
blockchain technology. For supply chain managers, understanding the impact of blockchain on
efficiency and transparency can guide decision-making processes and improve operational practices.
For technology developers, the findings will highlight areas where blockchain solutions need
refinement or additional support to better integrate into existing supply chain systems. Policymakers
will gain insights into the regulatory and strategic frameworks needed to support blockchain adoption
and address potential challenges. The comprehensive analysis provided by this study will help these
stakeholders make informed decisions, thereby enhancing the overall effectiveness and
competitiveness of supply chains. In conclusion, the study's findings will provide valuable
contributions to both academic research and practical applications of blockchain technology in supply
chains. By filling the research gaps related to blockchain's impact on supply chain outcomes, this study
will advance the understanding of how blockchain can be effectively leveraged to address existing
supply chain challenges. The practical implications of the research will help organizations optimize
their supply chain operations, reduce costs, and manage risks more effectively, ultimately contributing
to greater transparency and efficiency in global supply chains (Kshetri, 2018). The study will thus
serve as a critical resource for enhancing the strategic and operational aspects of supply chain
management through blockchain technology.

2.0 LITRERATURE REVIEW
2.1 Theoretical Review
2.1.1 Theory of Transaction Cost Economics

The Theory of Transaction Cost Economics (TCE) provides a foundational framework for
understanding the economic implications of blockchain technology in supply chain management.
Originated by Ronald Coase in his seminal 1937 paper "The Nature of the Firm" and later expanded
by Oliver Williamson, TCE explores the costs associated with economic transactions, such as
information exchange, bargaining, and enforcement of contracts (Williamson, 1985). The central
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theme of TCE is that firms will seek to minimize transaction costs by choosing the most efficient
governance structures for their transactions. Blockchain technology is particularly relevant to this
theory as it can significantly reduce transaction costs by enhancing transparency, automating contract
execution through smart contracts, and providing a decentralized ledger that reduces the need for
intermediaries. For example, in supply chains, blockchain can reduce the costs associated with
verifying the authenticity of goods, ensuring compliance with contracts, and managing disputes. By
enabling real-time, immutable records of transactions, blockchain reduces the need for repeated checks
and reconciliations, thereby streamlining operations and minimizing friction. As a result, TCE helps
explain how blockchain's capabilities in reducing transaction costs can lead to more efficient and cost-
effective supply chain management practices.

2.1.2 Resource-Based View (RBV) of the Firm

The Resource-Based View (RBV) of the firm, introduced by Edith Penrose in 1959 and later developed
by scholars such as Jay Barney, offers a perspective on how organizations can gain competitive
advantage through their internal resources and capabilities (Barney, 1991). The main theme of RBV is
that a firm's unique resources and capabilities, which are valuable, rare, inimitable, and non-
substitutable, contribute to its sustained competitive advantage. Blockchain technology aligns well
with RBV as it represents a strategic resource that can enhance a firm's capabilities in supply chain
management. For instance, the implementation of blockchain provides firms with advanced
capabilities in data management, process integration, and supply chain transparency. By leveraging
blockchain’s unique features, such as its decentralized nature and immutability, firms can enhance
their resource base, leading to improved operational efficiency and reduced risks. In the context of
supply chain management, blockchain can transform traditional practices by offering enhanced
visibility into the entire supply chain, thus improving the firm's ability to respond to disruptions, track
inventory accurately, and manage supplier relationships more effectively. The RBV theory helps
explain how adopting blockchain technology can lead to strategic advantages by bolstering a firm's
internal capabilities and resources.

2.1.3 Agency Theory

Agency Theory, developed by Michael Jensen and William Meckling in 1976, explores the
relationship between principals (owners) and agents (managers) and the issues arising from differing
interests and information asymmetry (Jensen & Meckling, 1976). The main theme of Agency Theory
is the conflict of interest between principals and agents and the resulting agency costs incurred to align
their interests. In the context of supply chain management, blockchain technology addresses these
issues by enhancing transparency and accountability between parties. For example, blockchain can
mitigate information asymmetry by providing a transparent and immutable ledger of all transactions
that can be accessed by all relevant stakeholders. This feature of blockchain reduces the need for
extensive monitoring and auditing, thus lowering agency costs associated with managing supplier
relationships and ensuring compliance with contractual agreements. By enabling real-time tracking
and verification of transactions, blockchain technology aligns the interests of all parties involved and
reduces the potential for fraud and mismanagement. Agency Theory provides a lens through which the
benefits of blockchain in reducing information asymmetry and agency costs can be understood,
highlighting its value in improving trust and collaboration within supply chains.

2.2 Empirical Review

Saberi, Kouhizadeh, Sarkis & Shen (2019) aimed to investigate how blockchain technology impacts
supply chain sustainability and performance. This research employed a systematic literature review
approach, analyzing various case studies and empirical research articles on blockchain applications in
supply chains. The study found that blockchain technology enhances supply chain transparency,
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traceability, and efficiency. It also identified challenges such as technological complexity and
integration with existing systems. The research emphasized that while blockchain has the potential to
improve sustainability, practical implementations are still in the experimental stages. The study
recommended further empirical research to explore blockchain’s impact on different types of supply
chains and sectors. It also suggested that companies should invest in blockchain training and
development to overcome integration challenges.

Kshetri (2018) analyzed the role of blockchain technology in enhancing supply chain management,
focusing on transparency and efficiency improvements. The research used a qualitative approach,
including case studies of companies implementing blockchain solutions in their supply chains. Data
were collected through interviews and document analysis. The study concluded that blockchain
improves transparency, reduces fraud, and enhances traceability in supply chains. However, it also
highlighted issues related to scalability and the high cost of implementation. Kshetri suggested that
firms should start with pilot projects to assess blockchain’s benefits and gradually scale up. He also
recommended that future research focus on cost-benefit analyses of blockchain implementation.

Wamba, Gunasekaran, Akter & Arvidsson (2020) investigated how blockchain technology can be used
to improve operational performance in supply chains. The researchers employed a mixed-methods
approach, including a survey of supply chain professionals and case studies of companies using
blockchain technology. The study found that blockchain significantly enhances operational
performance by improving data accuracy, reducing delays, and enhancing supplier relationships.
However, it also identified significant barriers such as resistance to change and high initial costs. The
study recommended that organizations invest in blockchain education and change management
strategies to facilitate smoother adoption. It also suggested conducting further research on blockchain’s
impact across different industries.

Yu & Li (2020) explored the impact of blockchain technology on supply chain performance and the
potential barriers to its implementation. The research utilized a case study approach, analyzing
blockchain implementations in several large multinational companies. Data were collected through
interviews and secondary sources. The study found that blockchain technology improves supply chain
performance by enhancing transparency and reducing lead times. However, it also identified
challenges such as high implementation costs and regulatory issues. Yu and Li recommended that
companies adopt a phased approach to blockchain implementation and focus on collaborative efforts
to address regulatory and cost-related challenges.

Bawany & Yeo (2021) examined how blockchain technology can address issues of trust and
transparency in supply chains, focusing on the food industry. The research adopted a qualitative
methodology, involving case studies and expert interviews to gather insights on blockchain’s impact
on supply chain trust and transparency. The study found that blockchain significantly enhances trust
and transparency by providing an immutable and verifiable record of transactions. However, it also
highlighted challenges such as the need for industry-wide standards and interoperability issues.
Bawany and Yeo recommended the development of industry standards for blockchain implementation
and greater collaboration between stakeholders to overcome interoperability challenges.

Xie & Wang (2018) focused on evaluating the impact of blockchain technology on supply chain
efficiency and the reduction of operational costs. The researchers employed a quantitative approach,
using data from supply chain performance metrics before and after blockchain implementation across
several industries. The study reported improvements in supply chain efficiency and a reduction in
operational costs due to blockchain technology. However, it also noted that the technology’s benefits
were not uniformly experienced across all sectors. Xie and Wang suggested that organizations should
carefully evaluate their specific supply chain needs and potential blockchain applications to maximize
benefits and mitigate costs.
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Kuo & Zhang (2021) aimed to explore the role of blockchain technology in enhancing supply chain
security and risk management. The research used a mixed-methods approach, combining quantitative
data analysis with qualitative case studies of blockchain implementation in various sectors. The study
found that blockchain technology enhances supply chain security by providing secure and transparent
transaction records. It also improved risk management by enabling better tracking and verification of
goods. The research identified challenges related to scalability and integration with legacy systems.
Kuo and Zhang recommended the development of scalable blockchain solutions and integration
strategies to address these challenges and improve overall security and risk management in supply
chains.

3.0 METHODOLOGY

The study adopted a desktop research methodology. Desk research refers to secondary data or that
which can be collected without fieldwork. Desk research is basically involved in collecting data from
existing resources hence it is often considered a low cost technique as compared to field research, as
the main cost is involved in executive’s time, telephone charges and directories. Thus, the study relied
on already published studies, reports and statistics. This secondary data was easily accessed through
the online journals and library.

4.0 FINDINGS

This study presented both a contextual and methodological gap. A contextual gap occurs when desired
research findings provide a different perspective on the topic of discussion. For instance, Kshetri
(2018) analyzed the role of blockchain technology in enhancing supply chain management, focusing
on transparency and efficiency improvements. The research used a qualitative approach, including
case studies of companies implementing blockchain solutions in their supply chains. Data were
collected through interviews and document analysis. The study concluded that blockchain improves
transparency, reduces fraud, and enhances traceability in supply chains. However, it also highlighted
issues related to scalability and the high cost of implementation. Kshetri suggested that firms should
start with pilot projects to assess blockchain’s benefits and gradually scale up. He also recommended
that future research focus on cost-benefit analyses of blockchain implementation. On the other hand,
the current study focused on investigating blockchain technology in supply chain management.

Secondly, a methodological gap also presents itself, for instance, in analyzing the role of blockchain
technology in enhancing supply chain management, focusing on transparency and efficiency
improvements; Kshetri (2018) used a qualitative approach, including case studies of companies
implementing blockchain solutions in their supply chains. Data were collected through interviews and
document analysis. Whereas, the current study adopted a desktop research method.

5.0 CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion

The study on reveals that blockchain technology holds significant promise for transforming supply
chains through enhanced transparency, traceability, and efficiency. One of the primary conclusions
drawn is that blockchain’s immutable ledger and decentralized nature provide a robust framework for
addressing many challenges inherent in traditional supply chains. By offering a transparent record of
transactions and processes, blockchain can significantly reduce fraud, errors, and inefficiencies that
plague conventional supply chains. This improved transparency and traceability contribute to more
accurate tracking of goods and better visibility into each step of the supply chain, which is crucial for
both operational efficiency and compliance with regulatory standards. Furthermore, the study
highlights that blockchain technology can streamline operations by automating processes through
smart contracts. These self-executing contracts with coded terms and conditions reduce the need for
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intermediaries, which can lead to faster transactions and lower costs. The ability to execute agreements
automatically based on predefined conditions not only accelerates supply chain processes but also
reduces administrative overhead and the potential for human error. This automation aligns with the
growing demand for more agile and responsive supply chains in today’s fast-paced business
environment.

Despite the advantages, the study also identifies several challenges and limitations associated with
blockchain implementation in supply chains. Issues such as the high initial investment required,
scalability concerns, and the need for industry-wide standards and interoperability present significant
barriers to widespread adoption. The study concludes that while blockchain technology offers
considerable benefits, addressing these challenges is crucial for realizing its full potential. The success
of blockchain in supply chain management will depend on overcoming these obstacles and fostering
collaboration among industry stakeholders to develop standardized solutions and integration strategies.
The study underscores the importance of continued research and experimentation in this area. As
blockchain technology evolves, it is essential to assess its long-term impact and refine its applications
based on practical experiences and emerging trends. The study suggests that ongoing research should
focus on exploring the technology’s effects across different sectors, identifying best practices for
implementation, and developing strategies to mitigate challenges. This will ensure that blockchain
technology can deliver on its promises and contribute to more efficient, transparent, and resilient
supply chains.

5.2 Recommendations

The study recommends expanding theoretical frameworks to better understand the role of blockchain
technology in supply chain management. Current theories often focus on traditional supply chain
dynamics and do not fully address the unique characteristics of blockchain, such as decentralization
and immutability. By integrating blockchain-specific elements into supply chain theories, researchers
can develop a more comprehensive understanding of how this technology affects supply chain
processes. This could involve creating new models or adapting existing ones to incorporate
blockchain’s capabilities and limitations. Such theoretical advancements will help scholars and
practitioners better grasp how blockchain technology can be leveraged to improve supply chain
management.

For practitioners, the study emphasizes the need to conduct pilot projects and phased rollouts to explore
blockchain’s practical applications and benefits. Organizations should start with small-scale
implementations to evaluate blockchain’s impact on their specific supply chain processes before
scaling up. This approach allows companies to assess the technology’s effectiveness, identify potential
issues, and refine their implementation strategies based on real-world data. Additionally, businesses
are encouraged to invest in training and development to equip their teams with the necessary skills to
manage and utilize blockchain technology effectively. These practical steps will help organizations
harness blockchain’s potential while minimizing risks and maximizing returns.

On the policy front, the study highlights the need for regulatory frameworks and industry standards to
facilitate blockchain adoption in supply chains. Governments and industry bodies should collaborate
to develop guidelines and standards that address issues such as data privacy, security, and
interoperability. Clear regulatory guidelines will help mitigate legal and compliance risks associated
with blockchain technology, fostering a more conducive environment for its adoption. Policymakers
are also encouraged to support research and development initiatives that focus on overcoming
blockchain’s technical and operational challenges. Such support will drive innovation and help create
a more robust and reliable blockchain ecosystem for supply chain management.

52


http://www.carijournals.org/

Journal of Technology and Systems
ISSN : 2788-6344 (Online)
Vol. 6, Issue No. 5, pp 42 — 56, 2024 www.carijournals.org

The study recommends fostering collaboration among industry stakeholders to address blockchain’s
integration challenges. Supply chains often involve multiple parties, and successful blockchain
implementation requires coordination and cooperation among all stakeholders. Industry consortia and
partnerships can facilitate the development of standardized solutions and interoperability frameworks,
ensuring that blockchain technology can be seamlessly integrated across different supply chain
segments. Collaborative efforts will also help share best practices, reduce costs, and accelerate the
adoption of blockchain solutions.

To advance knowledge and practice in blockchain-based supply chain management, the study calls for
further research into specific applications and case studies across various industries. Future research
should explore blockchain’s impact on different supply chain functions, such as procurement, logistics,
and inventory management, to provide a comprehensive understanding of its benefits and limitations.
Additionally, researchers should investigate the long-term effects of blockchain adoption on supply
chain performance and sustainability. By addressing these research gaps, scholars can provide valuable
insights and recommendations for optimizing blockchain technology in supply chains.

The study suggests that organizations should focus on integrating blockchain with other emerging
technologies, such as artificial intelligence (Al) and the Internet of Things (loT). Combining
blockchain with these technologies can enhance supply chain automation, data analytics, and decision-
making capabilities. For example, integrating blockchain with 10T devices can improve real-time
tracking and monitoring of goods, while Al algorithms can optimize supply chain processes based on
blockchain data. This integrated approach can unlock new opportunities for innovation and efficiency
in supply chain management.

Finally, the study recommends investing in education and training programs to build expertise in
blockchain technology among supply chain professionals. As blockchain becomes more prevalent, it
is crucial for practitioners to understand its principles, applications, and potential challenges. Training
programs should cover not only the technical aspects of blockchain but also its implications for supply
chain strategy and management. By enhancing the knowledge and skills of supply chain professionals,
organizations can better leverage blockchain technology and drive successful implementation
outcomes.
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