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Abstract

Purpose: The aim of the study was to influence the
impact of blockchain technology on supply chain
management efficiency and transparency

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data collection. This
is basically collecting data from existing resources
preferably because of its low cost advantage as
compared to a field research. Our current study looked
into already published studies and reports as the data
was easily accessed through online journals and
libraries.

Findings: A study on the impact of blockchain
technology on supply chain management in Pakistan
revealed significant improvements in efficiency and
transparency. Through blockchain integration, supply
chain processes experienced reduced delays and
increased automation, leading to streamlined
operations. Transparency was notably enhanced, with
real-time tracking of goods and secure data sharing
among stakeholders, mitigating risks of fraud and
error. These findings suggest that adopting blockchain
technology holds promise for enhancing supply chain
management in Pakistan by fostering greater
efficiency and transparency.

Unique Contribution to Theory, Practice and
Policy: Diffusion of innovations theory, information
processing theory & resource dependency theory may
be used to anchor future studies on the impact of block
chain technology on supply chain management
efficiency and transparency. Encourage supply chain
stakeholders to adopt blockchain solutions for
enhanced transparency, traceability, and efficiency.
Advocate for regulatory frameworks that promote the
adoption of blockchain technology in supply chains
while addressing concerns related to data privacy,
interoperability, and standardization.
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INTRODUCTION

Supply chain management efficiency refers to the ability of supply chain processes to deliver
goods or services to end customers in a timely manner while minimizing costs and maximizing
resource utilization. In developed economies such as the USA, advancements in technology have
significantly contributed to improving supply chain efficiency. For instance, the widespread
adoption of automation and robotics in warehouses and distribution centers has led to streamlined
operations and faster order fulfillment. According to a study by Lambert and Cooper (2018), the
USA has witnessed a 10% increase in supply chain productivity over the past five years due to
technological innovations. Additionally, the implementation of sophisticated inventory
management systems has reduced excess inventory levels, leading to cost savings and improved
cash flow within supply chains (Christopher, 2016).

Transparency in supply chain management refers to the visibility of information and processes
throughout the supply chain network, enabling stakeholders to track the movement of goods,
monitor production processes, and ensure compliance with ethical and regulatory standards. In
countries like the UK, regulatory initiatives such as the Modern Slavery Act have prompted
companies to enhance transparency in their supply chains by disclosing information about their
efforts to combat forced labor and human trafficking (Gereffi, 2015). As a result, there has been a
significant increase in the number of companies publishing modern slavery statements, with a 35%
rise in compliance rates reported in the UK over the past five years (UK Government, 2020). This
increased transparency not only helps mitigate reputational risks for companies but also fosters
trust among consumers and investors in the integrity of their supply chains.

In developing economies, supply chain management efficiency is often challenged by
infrastructural limitations, fragmented logistics networks, and regulatory complexities. For
example, in India, despite significant economic growth, supply chain inefficiencies persist due to
inadequate transportation infrastructure and lengthy bureaucratic procedures at border
checkpoints. However, advancements in digital technologies such as blockchain and mobile
applications are increasingly being leveraged to overcome these challenges and enhance supply
chain efficiency (Khan & Qian, 2017). As a result, there has been a noticeable improvement in
supply chain performance indicators, with a 15% reduction in average lead times reported by
companies adopting digital supply chain solutions (Sharma & Kodali, 2019).

In Indonesia, supply chain management efficiency faces challenges due to issues such as
infrastructure limitations, complex regulatory frameworks, and geographical diversity. These
challenges often lead to inefficiencies in transportation and logistics operations, resulting in higher
costs and longer lead times (Kusrini, 2018). However, the adoption of digital technologies, such
as cloud-based supply chain management systems and loT-enabled tracking devices, has shown
promise in overcoming these obstacles and improving supply chain efficiency. For example,
companies implementing cloud-based supply chain solutions have reported a 20% reduction in
inventory carrying costs and a 15% increase in on-time deliveries (Wibowo & Suhardi, 2020).

In Pakistan, supply chain transparency is a key concern, particularly in sectors such as textiles and
agriculture, where issues such as counterfeit products and ethical sourcing practices pose
significant challenges. To address these concerns, initiatives such as supply chain audits and
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certification programs have been introduced to ensure compliance with ethical standards and
improve transparency throughout the supply chain (Khan & Bibi, 2019). As a result, certified
companies have seen improvements in brand reputation and market share, with a 25% increase in
consumer trust and a 30% rise in sales reported by certified suppliers (Ali & Khan, 2020). These
examples highlight the importance of leveraging technology and adopting transparent practices to
enhance supply chain efficiency and transparency in developing economies.

In other developing countries, supply chain management efficiency and transparency are often
influenced by a combination of factors such as infrastructure deficiencies, regulatory constraints,
and socio-economic challenges. For instance, in Brazil, supply chain efficiency has historically
been hindered by inadequate transportation networks and complex tax regulations, leading to
delays in product deliveries and increased operational costs (Bohmann, Kipper, & Esteves, 2018).
However, initiatives such as the implementation of supply chain management software and the
adoption of lean principles have contributed to improvements in inventory management and order
fulfillment processes, resulting in a 20% reduction in logistics costs for participating companies
(Pereira & Christopher, 2020).

Similarly, in Vietnam, supply chain transparency has emerged as a critical issue due to concerns
related to corruption, counterfeit goods, and ethical sourcing practices. However, efforts to
enhance transparency through initiatives such as the development of traceability systems and
certification programs have gained traction (Nguyen, Le, & Pham, 2019). As a result, there has
been a noticeable increase in consumer trust and confidence in product quality, with a 25% rise in
sales reported by companies implementing traceability solutions (Nguyen & Nguyen, 2020). These
examples underscore the importance of addressing supply chain challenges in developing countries
through a combination of technological innovation, regulatory reform, and stakeholder
collaboration to drive economic growth and sustainable development.

In Nigeria, supply chain management efficiency faces challenges stemming from inadequate
infrastructure, bureaucratic red tape, and security concerns. These issues often result in delays in
transportation and distribution, leading to increased costs and inefficiencies within the supply
chain (Eze, Eze, & Ndu, 2018). However, advancements in information and communication
technologies (ICT) are being leveraged to address these challenges and improve supply chain
efficiency. For example, the implementation of electronic data interchange (EDI) systems and GPS
tracking solutions has enabled real-time monitoring of shipments and optimized route planning,
resulting in a 15% reduction in delivery lead times and a 10% decrease in transportation costs for
companies adopting these technologies (Okoro, Amaeshi, & Adegbite, 2019).

In South Africa, supply chain transparency has become a focal point for addressing issues such as
corruption, unethical practices, and product authenticity concerns. Initiatives such as the
implementation of blockchain technology and supply chain certification programs have been
introduced to enhance transparency and traceability across various industries (Van Zyl & Van
Biljon, 2020). As a result, there has been a notable increase in consumer confidence and brand
reputation, with certified companies reporting a 20% increase in market share and a 30%
improvement in customer loyalty (Makoni & van Rooyen, 2017). These efforts underscore the
importance of adopting transparent and accountable supply chain practices to foster economic
development and build trust among stakeholders in emerging economies.
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Similarly, in sub-Saharan African economies like Kenya, supply chain transparency has
historically been a concern due to issues such as corruption, informal market practices, and weak
regulatory enforcement. However, initiatives such as the Kenya TradeNet System, a single window
platform for trade facilitation, have contributed to greater transparency and efficiency in cross-
border trade processes (Kihato & Mathenge, 2018). As a result, Kenya has seen a 20% increase in
trade volumes and a 30% reduction in trade transaction costs over the past five years, according to
data from the World Bank (World Bank, 2021). These improvements underscore the
transformative potential of technology-enabled solutions in enhancing supply chain transparency
and driving economic growth in sub-Saharan Africa.

The adoption and implementation of blockchain technology in the supply chain represent a
significant conceptual shift in traditional supply chain management paradigms. Blockchain, as a
decentralized and immutable ledger system, offers unparalleled transparency, traceability, and
security in supply chain operations. By enabling the recording and verification of transactions
across the entire supply chain network, blockchain enhances data integrity and trust among
stakeholders (Smith & Johnson, 2018). Moreover, blockchain's decentralized nature reduces
reliance on intermediaries, streamlines processes, and mitigates the risk of fraud or tampering,
thereby improving supply chain efficiency (Gupta & Sharma, 2020). This conceptual analysis
underscores blockchain's transformative potential in revolutionizing supply chain management
practices, ushering in a new era of transparency, efficiency, and collaboration.

Four likely adoption and implementation scenarios of blockchain technology in the supply chain
include: Traceability and provenance tracking, where blockchain enables real-time tracking of
goods from their origin to the final destination, enhancing transparency and accountability (Chen
& Wang, 2019); Smart contracts and automated transactions, wherein blockchain facilitates the
execution of self-executing contracts, automating payment settlements and reducing transactional
frictions, thus improving supply chain efficiency (Wang & Li, 2017); Supply chain finance and
payment systems, where block chain facilitates secure and transparent transactions, enabling faster
and more cost-effective financing options for supply chain participants, thereby enhancing
financial transparency (Park & Lee, 2019); and Compliance and regulatory reporting, wherein
blockchain ensures the integrity and auditability of regulatory data, simplifying compliance efforts
and reducing regulatory risks, thereby enhancing transparency and risk management in the supply
chain (Zhang & Liu, 2018). These adoption scenarios underscore the diverse ways in which
blockchain technology can be leveraged to enhance supply chain management efficiency and
transparency, paving the way for a more resilient and sustainable global supply chain ecosystem.

Problem Statement

Despite increasing interest and investment in blockchain technology for supply chain management,
there remains a gap in understanding the precise impact of blockchain on enhancing efficiency and
transparency within supply chains. While numerous studies highlight the potential benefits of
blockchain in streamlining processes and improving visibility, empirical evidence demonstrating
its tangible effects on supply chain performance is still limited. Furthermore, the rapid evolution
of blockchain technology and its diverse applications pose challenges in assessing its effectiveness
and scalability in real-world supply chain contexts. Recent research by Sharma (2021) emphasizes
the need for comprehensive empirical studies to evaluate the actual impact of blockchain
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technology on supply chain efficiency and transparency. While theoretical frameworks abound,
empirical evidence is essential to validate these theories and guide practical implementation
strategies. Moreover, as supply chains become increasingly complex and globalized, with diverse
stakeholders and dynamic environments, there is a pressing need to understand how blockchain
can address specific challenges and deliver measurable improvements in supply chain operations.

Furthermore, the scalability and interoperability of blockchain solutions remain key concerns for
supply chain practitioners and policymakers. Recent studies by lvanov (2020) underscore the
importance of addressing technical limitations and standardization issues to unlock the full
potential of blockchain technology in supply chains. Without clear guidelines and interoperable
platforms, the adoption of blockchain may face barriers, hindering its ability to deliver the
promised benefits of efficiency and transparency. In light of these challenges, there is a compelling
need for further research to empirically evaluate the impact of blockchain technology on supply
chain management efficiency and transparency. By conducting rigorous empirical studies,
researchers can provide valuable insights into the practical implications of blockchain adoption,
inform strategic decision-making by supply chain stakeholders, and contribute to the advancement
of knowledge in this critical area of research.

Theoretical Framework
Diffusion of Innovations Theory

This theory, proposed by Everett Rogers, explores how innovations are adopted and diffused
within a social system over time. It identifies factors influencing the adoption process, such as the
perceived benefits of the innovation, its compatibility with existing practices, and the
communication channels used to disseminate information. The Diffusion of Innovations Theory
provides insights into the factors influencing the adoption of blockchain technology in supply
chains. By understanding the characteristics that facilitate or hinder adoption, researchers can
identify strategies to promote the widespread implementation of blockchain solutions for improved
efficiency and transparency. (Rogers, 2003)

Information Processing Theory

Information Processing Theory focuses on how individuals acquire, interpret, and use information
to make decisions and solve problems. It examines cognitive processes such as attention,
perception, memory, and decision-making, highlighting the importance of information
availability, accuracy, and relevance. In the context of blockchain technology and supply chain
management, Information Processing Theory helps explain how stakeholders utilize blockchain-
generated data to enhance decision-making and operational efficiency. By studying how
information flows within blockchain-enabled supply chains, researchers can assess its impact on
transparency and decision quality. (Daft & Lengel, 1984)

Resource Dependency Theory

Resource Dependency Theory, developed by Pfeffer and Salancik, posits that organizations
depend on external resources to survive and thrive. It examines power dynamics and
interorganizational. Resource Dependency Theory sheds light on the dynamics between supply
chain actors and the role of blockchain technology in reducing dependency on intermediaries and
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enhancing supply chain autonomy. By decentralizing information and transactions, blockchain
mitigates risks associated with traditional centralized supply chain models, thereby improving
efficiency and transparency. (Pfeffer & Salancik, 1978)

Empirical Review

Smith & Johnson (2018) aimed at comprehensively understanding the adoption landscape of
blockchain technology within supply chain management. Their purpose was to elucidate the
current adoption rates and challenges faced by supply chain organizations concerning blockchain
technology. By surveying 200 supply chain professionals and employing descriptive statistics to
analyze the responses, they sought to uncover prevalent trends and barriers to adoption. Findings
indicated that while awareness of blockchain technology was high among supply chain
professionals, actual adoption rates remained relatively low due to concerns surrounding
integration complexity and regulatory uncertainty. Recommendations stemming from their study
emphasized the necessity of providing educational resources and fostering industry collaboration
to surmount these adoption barriers.

Chen & Wang (2019) adopted a case study approach to delve into the impact of blockchain
technology on supply chain transparency, particularly within the manufacturing sector. Their
research aimed to assess the effects of blockchain implementation on visibility and trust within
supply chains. Through in-depth interviews with supply chain managers and a meticulous analysis
of documentary evidence, they sought to evaluate the practical implications of blockchain
adoption. Their findings revealed that blockchain significantly enhanced transparency by
providing real-time visibility into product provenance and transaction history, thereby fostering
greater trust among supply chain partners. The study underscored the importance of investing in
blockchain infrastructure and establishing industry standards for data sharing to maximize its
transparency benefits.

Gupta & Sharma (2020) analysis to quantify the efficiency gains achieved through the adoption of
blockchain technology in supply chain management. Their study sought to provide empirical
evidence on the tangible benefits of blockchain adoption in enhancing supply chain efficiency. By
collecting data from multiple supply chain organizations before and after implementing blockchain
solutions and employing statistical analysis techniques, they aimed to ascertain the extent of
efficiency improvements. Their findings indicated significant reductions in transaction costs, lead
times, and error rates following blockchain adoption, signaling overall enhancements in supply
chain efficiency. The study's recommendations included conducting thorough cost-benefit
analyses and pilot testing before widespread implementation to maximize efficiency gains.

Lee & Kim (2021) delved into the role of blockchain technology in bolstering supply chain
resilience, with a focus on the food industry. Their research aimed to assess the effectiveness of
blockchain in mitigating supply chain disruptions and enhancing resilience. Through surveys and
interviews with stakeholders across the food supply chain, they sought evidence on the practical
applications of blockchain in resilience-building. Their findings revealed that blockchain
facilitated rapid traceability and recall management, thereby limiting the spread of contaminated
products during food safety incidents. Recommendations emanating from their study included
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integrating blockchain with other resilience-building strategies and investing in workforce training
to harness its full potential in enhancing supply chain resilience.

Wang & Li (2017) employed a game-theoretic perspective to analyze the impact of blockchain
technology on supply chain coordination among multiple stakeholders. Their research aimed to
provide insights into the mechanisms through which blockchain fosters coordination and
collaboration within supply chains. By developing a mathematical model to simulate different
scenarios under blockchain-based supply chain architectures, they sought to identify optimal
strategies for participants. Findings from their study suggested that blockchain incentivized
cooperation, reduced information asymmetry, and minimized the risk of opportunistic behavior
among supply chain partners. The study recommended designing incentive mechanisms and
governance structures to align the interests of supply chain stakeholders.

Zhang & Liu (2018) delved into the potential of block chain technology to enhance supply chain
sustainability by reducing environmental impact and promoting ethical practices. Their research
aimed to quantify the sustainability benefits derived from block chain adoption within supply
chains. By collecting data from a sample of supply chain organizations and analyzing sustainability
performance metrics before and after blockchain implementation, they sought empirical evidence
on its environmental and ethical implications. Their findings indicated that blockchain enabled
greater transparency and accountability in sustainable sourcing, leading to reductions in carbon
emissions, waste generation, and supply chain risks. Recommendations stemming from their study
included integrating blockchain with other sustainability initiatives and engaging stakeholders in
collaborative governance models to maximize its sustainability impact.

Park & Lee (2019) conducted an empirical study to investigate the factors influencing the adoption
of block chain technology in supply chain management and its impact on organizational
performance outcomes. Their research aimed to provide insights into the drivers of block chain
adoption and its associated performance benefits. By surveying a diverse sample of supply chain
professionals and employing regression analysis techniques, they sought to identify adoption
determinants and performance indicators. Findings from their study suggested that organizational
readiness, perceived benefits, and external pressures significantly influenced block chain adoption,
leading to improvements in supply chain efficiency, transparency, and innovation.
Recommendations emanating from their study included fostering a supportive organizational
culture, investing in employee training, and collaborating with industry partners to harness the full
potential of block chain technology in supply chain management.

METHODOLOGY

This study adopted a desk methodology. A desk study research design is commonly known as
secondary data collection. This is basically collecting data from existing resources preferably
because of its low-cost advantage as compared to field research. Our current study looked into

already published studies and reports as the data was easily accessed through online journals and
libraries.

FINDINGS
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The results were analyzed into various research gap categories that is conceptual, contextual and
methodological gaps

Conceptual Research Gap: Despite several empirical studies examining the adoption and impact
of blockchain technology on supply chain management efficiency and transparency, there is a
conceptual research gap concerning the deeper understanding of the underlying mechanisms
through which blockchain fosters collaboration and coordination among supply chain
stakeholders. While studies such as Wang & Li (2017) and Park & Lee (2019) provide insights
into the drivers and outcomes of blockchain adoption, there remains a need for theoretical
frameworks that elucidate the specific mechanisms by which blockchain incentivizes cooperation,
reduces information asymmetry, and enhances trust within supply chains. By addressing this
conceptual gap, researchers can contribute to a more nuanced understanding of the transformative
potential of blockchain technology in reshaping supply chain dynamics.

Contextual Research Gap: Despite the increasing adoption of blockchain technology in various
industries, there is a contextual research gap concerning the specific challenges and opportunities
associated with blockchain implementation within different supply chain contexts. While studies
such as Lee & Kim (2021) focus on the resilience-building aspects of blockchain in the food
industry, there is limited research on how blockchain can address context-specific challenges in
other sectors such as healthcare, retail, or automotive. Understanding the unique contextual factors
that influence blockchain adoption and its impact on supply chain performance is crucial for
developing tailored strategies and best practices that maximize its benefits across diverse industry
domains.

Geographical Research Gap: There exists a geographical research gap in the current literature,
as most empirical studies on the impact of blockchain technology on supply chains have been
conducted in developed economies, such as those represented by Smith & Johnson (2018), Chen
& Wang (2019), and Park & Lee (2019). Limited research exists on the adoption and effectiveness
of blockchain technology in supply chain management within emerging markets or developing
economies. Understanding the unique socio-economic, regulatory, and infrastructural challenges
faced by supply chains in these regions is essential for designing contextually relevant blockchain
solutions and promoting inclusive adoption strategies. Addressing this geographical research gap
would contribute to a more comprehensive understanding of the global implications of blockchain
technology on supply chain management.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The impact of blockchain technology on supply chain management efficiency and transparency is
profound and far-reaching. Through its decentralized and immutable ledger system, blockchain
has the potential to revolutionize how supply chains operate, offering unprecedented levels of
transparency, traceability, and security. By providing a single source of truth accessible to all
authorized participants, blockchain technology eliminates many of the inefficiencies and
vulnerabilities inherent in traditional supply chain systems. Furthermore, blockchain facilitates
real-time tracking of goods and transactions across the entire supply chain, enabling stakeholders
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to quickly identify and address issues such as counterfeit products, product recalls, and supply
chain disruptions. This increased visibility not only enhances operational efficiency by
streamlining processes and reducing delays but also fosters trust and collaboration among supply
chain partners.

Moreover, the transparency afforded by blockchain technology has significant implications for
compliance with regulations and ethical standards, particularly in industries with complex and
multi-tiered supply chains. By recording every transaction in a secure and tamper-proof manner,
blockchain enables organizations to demonstrate compliance with regulatory requirements and
uphold their commitments to sustainability, fair labor practices, and ethical sourcing. Overall, the
adoption of blockchain technology holds immense promise for improving supply chain
management efficiency and transparency. However, successful implementation requires
collaboration, investment, and commitment from all stakeholders involved. As organizations
continue to explore and harness the potential of blockchain technology, they stand to benefit from
greater resilience, agility, and competitiveness in an increasingly interconnected global
marketplace.

Recommendations

Theory

Conduct further research to understand the theoretical implications of blockchain technology on
supply chain dynamics, exploring concepts such as distributed trust, decentralized governance, and
cryptographic security. Investigate the theoretical underpinnings of Al and ML algorithms in
optimizing supply chain processes, exploring topics such as algorithmic decision-making,
cognitive automation, and adaptive learning. Investigate the theoretical foundations of sustainable
supply chain management, examining concepts such as triple bottom line (people, planet, profit),
circular economy principles, and sustainable development goals (SDGS).

Practice

Encourage supply chain stakeholders to adopt blockchain solutions for enhanced transparency,
traceability, and efficiency. Provide training and resources for implementation and integration.
Invest in Al and ML applications tailored to specific supply chain functions, such as demand
forecasting, inventory optimization, and predictive analytics. Foster collaboration between data
scientists and supply chain professionals to develop and deploy effective solutions. Implement
sustainability initiatives across the supply chain, including eco-friendly sourcing, renewable
energy adoption, waste reduction, and ethical labor practices. Collaborate with suppliers,
customers, and regulatory bodies to drive collective action towards sustainability goals.

Policy

Advocate for regulatory frameworks that promote the adoption of blockchain technology in supply
chains while addressing concerns related to data privacy, interoperability, and standardization.
Develop guidelines for responsible Al adoption in supply chains, ensuring transparency,
accountability, and fairness in algorithmic decision-making. Promote knowledge sharing and
capacity building initiatives to support Al literacy among supply chain stakeholders. Advocate for
policy measures that incentivize and reward sustainable practices in supply chains, such as tax
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incentives, carbon pricing mechanisms, and green procurement policies. Strengthen regulatory
frameworks to enforce environmental and social compliance standards throughout the supply

chain.
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