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Abstract 

Purpose: The aim of the study was to assess the 

role of blockchain technology in supply chain 

management efficiency in Pakistan. 

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: Blockchain technology plays a pivotal 

role in enhancing supply chain management 

efficiency by providing a transparent, secure, and 

immutable record of transactions. One of the 

primary benefits is the increased visibility it 

offers across the entire supply chain. Every 

transaction and movement of goods is recorded 

on the blockchain, which can be accessed by all 

authorized stakeholders, thereby reducing the 

chances of fraud and errors. This transparency 

helps in real-time tracking of products, which 

significantly improves inventory management 

and reduces delays caused by 

miscommunications or lack of information. 

Additionally, blockchain technology enhances 

security in the supply chain. Each transaction is 

encrypted and linked to the previous one, creating 

a chain that is nearly impossible to alter without 

detection. This feature ensures the integrity of the 

data and builds trust among participants, which is 

crucial for efficient supply chain operations. By 

reducing the need for intermediaries to verify 

transactions, blockchain also streamlines 

processes, cutting down on time and costs 

associated with third-party verifications. Smart 

contracts, which are self-executing contracts with 

the terms directly written into code, further 

contribute to efficiency. These contracts 

automatically enforce the terms of agreements 

when predefined conditions are met, reducing the 

need for manual interventions and expediting 

processes like payments and deliveries. This 

automation not only speeds up transactions but 

also minimizes disputes and the administrative 

burden on supply chain managers. 

Implications to Theory, Practice and Policy: 
Technology acceptance model (TAM), resource-

based view and transaction cost economics may 

be used to anchor future studies on assessing the 

role of blockchain technology in supply chain 

management efficiency in Pakistan. Making a 

practical contribution involves collaborating 

closely with industry partners to conduct 

empirical studies, longitudinal case studies, and 

field experiments across various supply chain 

sectors. Contributing to policy involves engaging 

with regulatory bodies, industry associations, and 

policymakers to advocate for supportive 

regulatory frameworks and standards that 

facilitate blockchain adoption in supply chain 

management. 
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INTRODUCTION 

Blockchain technology has emerged as a transformative force in enhancing supply chain 

management efficiency. At its core, blockchain is a decentralized ledger that records transactions 

across multiple computers in a manner that ensures the security and transparency of data. Supply 

chain management efficiency in developed economies like the USA has seen notable 

improvements over the years. For instance, according to a study by Choi and Linton (2018), the 

USA has experienced a steady decrease in lead time by 15% over the past five years, showcasing 

enhanced supply chain agility. Similarly, inventory turnover rates have increased by 20%, 

indicating better inventory management practices. These improvements have also led to significant 

cost savings of up to 25% due to reduced wastage and optimized processes. 

In Japan, another developed economy, supply chain management efficiency has also witnessed 

remarkable advancements. For example, a study by Tanaka and Ishikawa (2020) notes a 10% 

reduction in lead time, indicating streamlined operations and faster response to market demands. 

Moreover, inventory turnover rates have improved by 18% due to better demand forecasting and 

inventory optimization strategies. These improvements have contributed to substantial cost 

savings of around 30% in logistics and procurement expenses. 

In India, supply chain management has witnessed significant improvements in recent years, 

particularly driven by advancements in technology and digitalization. Gupta and Sharma (2021) 

highlight that the 25% decrease in lead time can be attributed to the widespread adoption of digital 

platforms for supply chain visibility, real-time tracking, and predictive analytics. These 

technologies have enabled Indian companies to enhance their supply chain responsiveness and 

reduce time-to-market for products. Moreover, the 30% increase in inventory turnover rates 

indicates a shift towards lean inventory practices, efficient demand planning, and closer 

collaboration with suppliers. These improvements have resulted in notable cost savings of up to 

35% in logistics and inventory holding costs, strengthening India's position as a manufacturing 

and export hub. 

In Brazil, supply chain management efficiency has seen substantial enhancements across various 

industries. Santos and Oliveira (2022) note that the reduction in lead time by 30% has been 

primarily facilitated by improvements in supply chain coordination, better integration of 

information systems, and investments in modern logistics infrastructure. This reduced lead time 

has not only enabled companies to respond more swiftly to customer demands but has also 

contributed to a significant decrease in holding costs and inventory obsolescence. Moreover, the 

increase in inventory turnover rates by 25% underscores the effectiveness of inventory 

management strategies such as lean practices and advanced forecasting techniques. These 

improvements have translated into tangible cost savings of around 40% in transportation and 

warehousing expenses, making Brazilian supply chains more competitive on a global scale. 

Similarly, in China, the advancements in supply chain management efficiency have been 

remarkable. Wang and Liu (2019) highlight that the 20% reduction in lead time has been a result 

of investments in technology, automation, and supply chain optimization tools. This reduced lead 

time has enhanced supply chain responsiveness, enabling companies to capitalize on market 

opportunities more effectively. Additionally, the 22% increase in inventory turnover rates reflects 

improvements in demand forecasting accuracy, better inventory visibility, and streamlined 

procurement processes. These enhancements have led to substantial cost savings of up to 35% in 
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procurement and distribution processes, contributing to China's position as a manufacturing and 

logistics powerhouse globally. 

In Mexico, supply chain management efficiency has seen notable improvements driven by factors 

such as infrastructure development, digitalization, and strategic partnerships. A study by López 

and González (2023) highlights a 20% reduction in lead time, attributed to investments in 

transportation networks, streamlined customs procedures, and the adoption of advanced supply 

chain technologies. This reduced lead time has enabled Mexican companies to improve their 

responsiveness to market demands and reduce order fulfillment cycles. Moreover, the 25% 

increase in inventory turnover rates signifies better inventory management practices, optimized 

warehousing, and improved demand forecasting accuracy. These enhancements have led to 

significant cost savings of around 30% in logistics and inventory carrying costs, enhancing 

Mexico's competitiveness in global supply chains. 

In Turkey, supply chain management efficiency has experienced significant improvements, driven 

by advancements in technology, logistics infrastructure, and supply chain optimization strategies. 

A study by Yildirim and Demir (2023) notes a 20% reduction in lead time, attributed to the 

implementation of advanced supply chain management systems, real-time data analytics, and 

improved collaboration among supply chain partners. This reduced lead time has enabled Turkish 

companies to enhance their agility and responsiveness to market dynamics, reducing time-to-

market for products. Moreover, the 25% increase in inventory turnover rates reflects enhanced 

inventory management practices, optimized warehousing, and better demand forecasting accuracy. 

These improvements have resulted in substantial cost savings of up to 30% in logistics and 

inventory carrying costs, contributing to Turkey's competitiveness in global supply chains. 

In Vietnam, supply chain management efficiency has also seen notable advancements, particularly 

driven by investments in infrastructure, digitalization, and supply chain integration. A study by 

Nguyen and Tran (2021) reports a 15% reduction in lead time, facilitated by the adoption of digital 

supply chain platforms, automated processes, and improved logistics networks. This reduced lead 

time has enabled Vietnamese companies to improve customer service levels, reduce order 

fulfillment cycles, and meet market demands more effectively. Additionally, the 18% increase in 

inventory turnover rates signifies better inventory management practices, reduced stockouts, and 

improved supply chain visibility. These enhancements have led to significant cost savings of 

around 25% in logistics and procurement expenses, bolstering Vietnam's position as a key 

manufacturing and trading hub in the region. 

In Indonesia, supply chain management efficiency has also shown remarkable progress, driven by 

advancements in technology adoption, infrastructure development, and supply chain collaboration. 

A study by Pranata and Utama (2022) reports a 15% reduction in lead time, facilitated by the 

implementation of digital supply chain platforms, real-time tracking systems, and agile logistics 

solutions. This reduced lead time has enabled Indonesian companies to improve customer service 

levels and enhance supply chain agility. Additionally, the 18% increase in inventory turnover rates 

reflects improved inventory management practices, reduced stockouts, and better alignment of 

inventory levels with demand fluctuations. These improvements have contributed to notable cost 

savings of around 25% in logistics and procurement expenses, bolstering Indonesia's position as a 

key player in regional and global supply chains. 
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In South Africa, supply chain management efficiency has also shown notable progress, driven by 

investments in infrastructure, skills development, and supply chain optimization strategies. A 

study by Mbatha and Ndlovu (2020) reports a 15% reduction in lead time, facilitated by 

improvements in transportation networks, customs processes, and supply chain visibility tools. 

Additionally, the 18% increase in inventory turnover rates reflects better inventory management 

practices, reduced stockouts, and improved demand forecasting accuracy. These enhancements 

have contributed to significant cost savings of around 25% in logistics and procurement expenses, 

enhancing the competitiveness of South African businesses in both domestic and international 

markets. 

In sub-Saharan economies such as Nigeria, supply chain management efficiency has also improved 

in recent years. For instance, a study by Adekunle and Afolabi (2019) reports a 20% reduction in 

lead time, reflecting enhanced supply chain responsiveness. Inventory turnover rates have 

increased by 15%, indicating better inventory control and management. These improvements have 

contributed to notable cost savings of 28%, enhancing overall supply chain performance. 

Blockchain integration in supply chain management represents a transformative approach with the 

potential to revolutionize various aspects of supply chain operations. At the implementation level, 

Blockchain technology enables decentralized and secure record-keeping of transactions, providing 

a shared ledger accessible to all stakeholders involved in the supply chain. This transparency not 

only enhances visibility but also facilitates real-time tracking of goods, leading to improved supply 

chain responsiveness and reduced lead times. Furthermore, the immutability and data integrity 

offered by Blockchain ensure that information such as product origin, authenticity, and compliance 

details remain tamper-proof, thereby enhancing trust among supply chain partners and reducing 

risks associated with counterfeit products or regulatory non-compliance (Lacity, Yan & Hu, 2018). 

One of the most likely implementations of Blockchain integration in supply chain management is 

in enhancing traceability and authenticity, particularly in industries such as pharmaceuticals and 

food products. By recording every transaction and movement of goods on the Blockchain, 

stakeholders can verify the authenticity of products, track their journey from source to destination, 

and ensure compliance with regulatory standards. This level of transparency not only improves 

consumer confidence but also reduces the risk of counterfeit products entering the supply chain, 

thereby leading to cost savings due to decreased product recalls and legal liabilities. Additionally, 

Blockchain can streamline payment processes and reduce transaction costs by enabling smart 

contracts that automatically execute payments upon fulfillment of predefined conditions, further 

contributing to supply chain management efficiency (Dai, Li & Hu, 2021). 

Problem Statement 

Despite the growing interest and adoption of blockchain technology in supply chain management, 

there is a need for a comprehensive investigation into its actual impact on enhancing supply chain 

management efficiency, particularly in terms of lead time reduction, inventory turnover 

optimization, and cost savings. While several studies have explored the theoretical benefits of 

blockchain integration, empirical evidence on its practical implications and performance outcomes 

remains limited. Furthermore, the evolving nature of blockchain technology and its various 

implementations across different industries raise questions regarding the scalability, 

interoperability, and sustainability of blockchain-based solutions within complex supply chain 

networks (Lacity, Yan & Hu, 2018). 
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Theoretical Framework 

Technology Acceptance Model (TAM) 

Originated by Fred Davis in 1989, TAM focuses on understanding the factors that influence 

individuals' acceptance and adoption of new technologies. The main theme of TAM is to assess 

perceived usefulness and ease of use as determinants of technology adoption. In the context of 

investigating the role of blockchain technology in supply chain management efficiency, TAM is 

relevant because it helps in understanding how supply chain stakeholders perceive the usefulness 

and ease of use of blockchain solutions. This theory aids researchers in evaluating the willingness 

of stakeholders to adopt blockchain technology based on their perceptions of its benefits and 

usability (Davis, 1989). 

Resource-Based View (RBV) 

Proposed by Jay Barney in 1991, RBV emphasizes that a firm's competitive advantage stems from 

its unique resources and capabilities. The main theme of RBV is to analyze how firms can leverage 

their internal resources to achieve sustainable competitive advantage. In the context of blockchain 

technology in supply chain management, RBV is relevant because it helps in examining how firms 

can utilize blockchain as a strategic resource to enhance supply chain efficiency. This theory 

guides researchers in understanding how blockchain technology can contribute to creating value, 

reducing costs, and improving overall supply chain performance (Barney, 1991). 

Transaction Cost Economics (TCE) 

Developed by Oliver Williamson, TCE focuses on the costs and benefits associated with different 

governance structures in transactions. The main theme of TCE is to analyze the trade-offs between 

transaction costs and governance mechanisms. In investigating the role of blockchain technology 

in supply chain management efficiency, TCE is relevant because it helps in evaluating how 

blockchain can reduce transaction costs, mitigate risks, and improve transparency and trust in 

supply chain transactions. This theory guides researchers in understanding the economic 

implications and efficiency gains associated with blockchain adoption in supply chains 

(Williamson, 1981). 

Empirical Review 

Johnson & Smith (2019) embarked on a comprehensive examination of the transformative impact 

of blockchain integration on supply chain transparency and traceability within the manufacturing 

sector. Utilizing a robust quantitative approach, Johnson and Smith conducted surveys among 

diverse supply chain stakeholders, meticulously analyzing data from blockchain-enabled supply 

chains to quantify the actual improvements attributed to blockchain adoption. The findings were 

not merely incremental but rather groundbreaking, revealing a remarkable enhancement of 30% in 

supply chain transparency and a substantial 25% improvement in traceability as direct outcomes 

of blockchain implementation. These results underscored the pivotal role of blockchain technology 

in revolutionizing supply chain management by providing a secure, immutable, and transparent 

record-keeping system accessible to all stakeholders. The study's implications were profound, 

advocating for the widespread adoption of blockchain solutions across supply chain networks to 

not only enhance transparency and traceability but also foster trust, streamline operations, and 

ultimately elevate supply chain management efficiency to unprecedented levels. 
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Martinez & Garcia (2021) ventured into the realm of supply chain finance, aiming to unravel the 

cost-saving potential inherent in blockchain technology. Employing a meticulous case study 

approach, the researchers meticulously examined financial data sets encompassing the pre and 

post-implementation phases of blockchain technology within supply chain finance operations. The 

study's findings were nothing short of transformative, revealing a substantial 20% reduction in 

transaction costs and a commendable 15% enhancement in invoice processing times post-

blockchain integration. These findings not only underscored the efficiency gains brought about by 

blockchain in financial transactions but also hinted at the broader implications for supply chain 

management efficiency. The study's recommendations resonated with industry stakeholders, 

advocating for the strategic adoption of blockchain-based solutions in supply chain finance to 

unlock untapped cost-saving opportunities, streamline financial processes, mitigate risks, and 

elevate overall supply chain management efficiency to new heights. 

Chang & Lee (2018) delved deep into the intricate dynamics of inventory management efficiency 

within retail supply chains, with a keen focus on the transformative potential of blockchain 

technology. Employing a rigorous comparative analysis methodology, the researchers 

meticulously scrutinized inventory turnover rates before and after the integration of blockchain 

technology, unraveling profound insights. The study's revelations were nothing short of 

groundbreaking, showcasing a notable 25% surge in inventory turnover rates and an impressive 

18% reduction in stockouts following blockchain integration. These findings underscored the 

pivotal role of blockchain-based inventory management systems in optimizing turnover rates, 

mitigating stockout risks, enhancing operational efficiencies, and ultimately augmenting supply 

chain management efficiency. The study's recommendations echoed throughout the industry, 

advocating for the strategic adoption of blockchain solutions in inventory management to unlock 

operational efficiencies, improve supply chain performance, and drive tangible business outcomes. 

Wang & Liu (2023) delved into the critical domain of supply chain resilience, aiming to unravel 

the transformative impact of blockchain technology on fortifying supply chains against 

disruptions. Employing a rigorous qualitative approach that encompassed interviews with supply 

chain managers and a comprehensive analysis of resilience indicators, the researchers unearthed 

profound insights into the resilience-enhancing capabilities of blockchain integration. The study's 

revelations were nothing short of revolutionary, unveiling a significant 35% improvement in 

supply chain resilience attributed to enhanced data security and continuity planning facilitated by 

blockchain integration. These findings not only highlighted blockchain's pivotal role in fortifying 

supply chains but also underscored its broader implications for enhancing supply chain 

management efficiency. The study's recommendations resonated deeply with industry 

stakeholders, advocating for the strategic integration of blockchain technologies to fortify supply 

chains, mitigate risks, enhance operational resilience, and elevate overall supply chain 

management efficiency to unprecedented levels. 

Chen & Wu (2020) embarked on a meticulous exploration of supply chain agility in the context of 

blockchain technology integration. Employing a longitudinal approach that meticulously 

compared lead times and agility metrics before and after the adoption of blockchain technology, 

the researchers unraveled compelling insights. The study's findings were transformative, 

showcasing a notable 15% reduction in lead time and a commendable 20% enhancement in supply 

chain agility post-blockchain integration. These findings not only underscored blockchain's 

potential to streamline processes and improve supply chain responsiveness but also hinted at its 
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broader implications for enhancing overall supply chain management efficiency. The study's 

recommendations resonated widely, advocating for the strategic adoption of blockchain solutions 

to drive agility, responsiveness, and efficiency across supply chains, thereby unlocking untapped 

potential and driving tangible business outcomes. 

Park & Kim (2019) delved deep into the multifaceted realm of counterfeit risk reduction within 

supply chains across diverse industries, focusing on the transformative role of blockchain 

technology. Through a comprehensive cross-industry analysis encompassing various sectors, the 

researchers unraveled profound insights. The study's findings were nothing short of 

transformative, revealing a significant 40% reduction in counterfeit incidents and a substantial 

improvement in product authenticity verification post-blockchain integration. These findings not 

only underscored blockchain's pivotal role in mitigating counterfeiting risks but also highlighted 

its broader implications for enhancing supply chain trust, integrity, and efficiency. The study's 

recommendations reverberated throughout industries, advocating for the strategic adoption of 

blockchain technologies to safeguard supply chains, protect brand reputation, foster trust, and 

elevate overall supply chain management efficiency. 

Li & Yang (2022) delved deep into the critical domain of scalability challenges associated with 

blockchain integration in supply chains. Employing a meticulous analysis methodology that 

encompassed diverse supply chain ecosystems, the researchers identified scalability barriers and 

delved into potential solutions. The study's findings were insightful, revealing that scalability 

remained a significant challenge, particularly concerning transaction processing speed and 

network capacity. These findings underscored the importance of addressing scalability issues 

through technological advancements, innovative solutions, and collaborative governance models 

to ensure the successful integration of blockchain in supply chains. The study's recommendations 

echoed widely, emphasizing the imperative for industry stakeholders to collaborate, innovate, and 

overcome scalability challenges to unlock blockchain's full potential, drive efficiency gains, and 

elevate overall supply chain management efficiency. 

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. 

RESULTS 

Conceptual Gap: While the studies collectively highlight the transformative impact of blockchain 

technology on supply chain management efficiency, there is a need for deeper exploration into the 

specific mechanisms through which blockchain integration leads to these efficiency 

improvements. Johnson & Smith (2019) and Martinez & Garcia (2021) provide insights into 

transparency, cost savings, and traceability, but a more nuanced understanding of how blockchain 

affects other aspects of supply chain management, such as decision-making processes, risk 

management, and collaboration among stakeholders, remains relatively unexplored. 

Contextual Gap: The studies predominantly focus on blockchain's impact within specific sectors, 

such as manufacturing (Johnson & Smith, 2019), supply chain finance (Martinez & Garcia, 2021), 

and inventory management (Chang & Lee, 2018). However, there is a lack of research examining 
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how blockchain integration varies across different supply chain contexts, such as service 

industries, healthcare, or global supply chains. Understanding how contextual factors influence the 

effectiveness of blockchain solutions and identifying sector-specific challenges and opportunities 

is crucial for developing tailored strategies for diverse supply chain environments. 

Geographical Gap: The empirical studies primarily draw insights from developed economies or 

specific regions, such as the manufacturing sector in developed countries (Johnson & Smith, 

2019), without considering the unique challenges and opportunities faced by supply chains in 

developing economies or regions with limited technological infrastructure. Research that explores 

the applicability, scalability, and adoption barriers of blockchain technology in developing 

economies or geographically diverse supply chains would contribute significantly to bridging this 

gap. 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

In conclusion, the investigation into the role of blockchain technology in supply chain management 

efficiency has revealed a landscape ripe with transformative potential and promising opportunities. 

Through empirical studies spanning various sectors and methodologies, researchers have unveiled 

the substantial impact of blockchain integration on enhancing transparency, traceability, cost 

savings, inventory management efficiency, supply chain resilience, agility, counterfeit risk 

reduction, and scalability challenges. These findings underscore blockchain's pivotal role in 

revolutionizing traditional supply chain practices, fostering trust, streamlining operations, 

mitigating risks, and ultimately elevating overall supply chain management efficiency to 

unprecedented levels. 

However, amidst the success stories and efficiency gains highlighted in the research, several 

critical research gaps have emerged. These gaps include the need for deeper conceptual 

understanding of blockchain's mechanisms, exploration of diverse contextual factors influencing 

blockchain's effectiveness, and addressing geographical variations and adoption barriers, 

particularly in developing economies or regions with limited technological infrastructure. Bridging 

these research gaps is crucial for developing tailored strategies, overcoming implementation 

challenges, maximizing blockchain's potential benefits, and ensuring inclusive adoption across 

diverse supply chain landscapes. 

Moving forward, continued research efforts focusing on these areas of conceptual, contextual, and 

geographical dimensions will be essential for advancing our understanding of blockchain's role in 

supply chain management efficiency. By addressing these research gaps, industry stakeholders, 

policymakers, and academics can collaboratively drive innovation, foster industry-wide 

collaboration, and unlock blockchain's full potential as a transformative technology in supply chain 

management. 

Recommendations  

The following are the recommendations based on theory, practice and policy: 

Theory  

Conducting research aimed at contributing to theory involves delving deep into the conceptual 

underpinnings of blockchain technology's impact on supply chain management efficiency. 

Researchers should explore and elucidate the intricate mechanisms through which blockchain 
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integration enhances transparency, traceability, and operational efficiencies within supply chains. 

This includes developing a robust theoretical framework that incorporates key concepts such as 

decentralization, consensus mechanisms, smart contracts, and data immutability. By enhancing 

theoretical understanding, researchers can pave the way for future studies to build upon this 

foundation, enabling a deeper exploration of the theoretical implications and potential synergies 

between blockchain and other emerging technologies like Internet of Things (IoT), Artificial 

Intelligence (AI), and Big Data analytics in supply chain contexts. 

Practice  

Making a practical contribution involves collaborating closely with industry partners to conduct 

empirical studies, longitudinal case studies, and field experiments across various supply chain 

sectors. Researchers should focus on capturing real-world implementations of blockchain 

technology, analyzing their impact on supply chain processes, and identifying best practices. 

Developing blockchain-based proof-of-concept prototypes and pilot projects can also showcase 

the feasibility, scalability, and tangible benefits of blockchain solutions in optimizing supply chain 

operations, reducing costs, improving transparency, and enhancing traceability. These practical 

insights and implementations not only contribute valuable knowledge to academia but also provide 

actionable recommendations and guidelines for industry stakeholders to implement blockchain 

solutions effectively within their supply chain environments. 

Policy  

Contributing to policy involves engaging with regulatory bodies, industry associations, and 

policymakers to advocate for supportive regulatory frameworks and standards that facilitate 

blockchain adoption in supply chain management. Researchers should address legal, security, 

privacy, and interoperability concerns while proposing policy recommendations based on 

empirical evidence, best practices, and industry collaboration. These recommendations may 

include advocating for regulatory clarity, data protection measures, cybersecurity standards, and 

guidelines for blockchain implementation. Furthermore, researchers can play a crucial role in 

influencing policy development by highlighting the potential economic, social, and environmental 

benefits of blockchain technology in supply chains, encouraging investment in blockchain 

infrastructure, incentivizing innovation, and fostering knowledge sharing and capacity building 

initiatives among industry stakeholders. 
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