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ABSTRACT 

Blockchain technology has emerged as a groundbreaking solution for addressing various challenges in 
supply chain management (SCM). This paper provides a comprehensive overview of the integration of 
blockchain technology into SCM, focusing on its definition, importance, key features, challenges, 
applications, and future trends. The paper begins by elucidating the concept of blockchain technology and 
its significance in fostering transparency, trust, and real-time data management in supply chains. It 
explores the potential of blockchain in enhancing accountability, traceability, collaboration, and 
decentralization across diverse industries and applications. Furthermore, the paper discusses the 
challenges inherent in traditional SCM and how blockchain technology can mitigate these challenges, 
particularly in areas such as transparency, traceability, and counterfeit prevention. Several real-world 
blockchain applications in SCM are examined, including food safety, product authenticity, and supply 
chain transparency. Finally, the paper explores future trends and implications of blockchain technology in 
SCM, highlighting the need for deeper integration, development, and self-decentralization to create more 
flexible and adaptive supply chain systems. 
Keywords: Blockchain technology, Supply chain management, Transparency, Traceability, Counterfeit 
prevention, Decentralization, Collaboration, Future trends        

 
INTRODUCTION 

In the contemporary landscape of global commerce, the efficient management of supply chains stands as a 
paramount concern for businesses across various industries [1, 2]. Supply chain management (SCM) 
encompasses a complex network of interrelated activities, spanning from procurement and production to 
distribution and delivery, all aimed at delivering value to customers. However, traditional SCM systems 
often grapple with challenges related to transparency, traceability, and security, which can impede 
operational efficiency and erode consumer trust. The emergence of blockchain technology has heralded a 
new era of innovation in supply chain management, offering unprecedented opportunities to address these 
challenges and transform conventional practices [3-6]. Blockchain, originally conceptualized as the 
underlying technology powering cryptocurrencies, has evolved into a robust solution for creating 
transparent, tamper-proof, and decentralized systems of record-keeping. This paper provides an in-depth 
exploration of the integration of blockchain technology into supply chain management, elucidating its 
definition, importance, key features, challenges, applications, and future implications. By leveraging 
blockchain's core attributes, including immutability, decentralization, and consensus mechanisms, 
businesses can revolutionize their supply chain operations, fostering trust, efficiency, and accountability 
throughout the value chain [7, 8]. Through a comprehensive examination of real-world use cases and 
emerging trends, this paper aims to offer insights into the transformative potential of blockchain 
technology in reshaping the dynamics of modern supply chains. As organizations increasingly recognize 
the value proposition of blockchain in SCM, the stage is set for a paradigm shift towards more 
transparent, resilient, and agile supply chain ecosystems [9, 10].  

Supply Chain Management 
The world has been unable to create an interconnection platform that is incorruptible and where the data 
inserted is true from the source and carries permanent operation. Blockchain technology is a peer-to-peer 
platform where every node forwarded is called a block [11, 12]. More recently, the plethora of uses and 
value in blockchain technology in supply chain and logistics has gained many contributions from various 
parts of the world as the world is fully moving towards a demand-driven supply chain mechanism [13, 
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14]. A supply chain is a network of facilities and distribution options that performs the functions of 
procurement of materials, the transformation of these materials into intermediate goods and final 
products, and the distribution of these final products to customers. A supply chain is a set of organizations 
that are involved in the manufacturing, processing, storage, distribution, and sale of a product. The 
collective name for these organizations is the supply chain [15, 16]. The location of these organizations 
can be in the same or different countries and can be an internal/external or internal/external 
collaboration function. Supply chain management (SCM) is the design and management of seamless, end-
to-end value delivery systems to optimize organizational performance and customer satisfaction in the 
face of dynamic supply and demand complex contextual and systemic uncertainty challenges [17, 18]. 
Blockchain represents a technical innovation that is committed to the creation of an indestructible 
technology for the transparent and real-time management of data and information. The core structure of 
blockchain, distributed ledger technology (DLT), was originally invented by Fujitsu over 30 years ago 
and has been widely used in mass operations, financial and insurance sectors [19, 20]. As the DLT or 
blockchain technology has continued to grow, its features have made it a winning solution across a range 
of industries: finance (for transactions), energy (for distributed energy trading), agriculture (for fair trade 
operations), notary (for e-government operations), healthcare (patient data management), and textiles 
(supply chain and IP hidden code) [22]. Indeed, blockchain is the reference for this application, but more 
so for the e-gate of customs and tax-free operations overseen by the United Nations. Furthermore, The 
EU Parliament has also signed a regulation that e-invoicing between EU members of electronic invoicing 
was made simple and easily checkable [23, 24]. 

             Definition and Importance 
The idea of Supply Chain Management (SCM) was developed to integrate and coordinate all relevant 
activities of independent legal entities through a connected network to increase the efficiency, 
sustainability, and safety of connections. Blockchain has proven to be fundamental in fostering 
transparency and trust among all actors in different sectors and applications, including in the agri-food 
sector, participatory sustainability, urban development, and smart manufacturing [25, 26]. Discussions of 
blockchain have primarily focused on the transaction and on the execution phases. It has been shown that 
blockchain-based systems can be efficiently employed to optimize processes such as product traceability, 
supply chain integrity, and contract management. A blockchain-based software tool for SCM can not only 
improve the functionalities of traditional SCM systems, including real-time traceability in the food sector, 
but can also sustain the development of circular, dematerialized, and innovative business models. SCM 
will become more transparent, robust, and reliable once blockchain technology and the Internet of Things 
are fully integrated into SCM [27, 28] The Internet of Things (IoT) involves inserting a range of 
sophisticated devices into everyday objects that can observe, track, and provide all kinds of information, 
allowing a system to be more intelligent and capable for automatically adjusting the status of third 
devices/objects involved in the processes. Here, we propose an IoT application in a specific sector such as 
the supply chain management (SCM) of international routes and, as an enabling technology, we suggest 
using a specific type of non-centralized and near-time data sharing, e.g., blockchain. It is already known 
that within IoT systems, sensor nodes and different types of devices will consume lots of resources for 
performing different operational tasks [29, 30]. Moreover, devices will need to interact with each other a 
lot. To avoid any malicious third party to intercept data and subsequently change the quality and volume 
of information, it can be useful leveraging the capability offered by specific technologies — such as 
blockchains, for SCM. We share an approach that effectively outlines the more critical elements a 
blockchain-based system integrated within an IoT system dedicated to SCM should enumerate to be 
considered as a good reference architecture, and functional and security securing solutions available [31, 
32]. 
                                                           Overview of Blockchain Technology 
Blockchain technology is increasingly used across different disciplines [33]. The penetration of 
Blockchain technology in supply chain management is a hot topic and has attracted particular attention in 
different segments [34]. How to better utilize supply chain data captured from the physical world to 
improve overall value for the companies in the supply chain, such as food companies, is difficult. It is a big 
issue to improve customer confidence. In this paper, we propose an original and comprehensive 
Blockchain-enabled method to manage the supply chain in the food industry. We demonstrate the way to 
improve efficiency and security across the supply chain and reduce costs, frauds, and efforts needed to 
manage the supply chain [35, 36]. Practically speaking, to solve the problem in the food industry, we 
apply the different lifecycles of food products as the activities from the supply chain design view. How 
they interact with each other and how connections between them contribute to improving supply chain 
management is the main focus in this work [37]. 

https://rijournals.com/research-in-education/


 
 
https://rijournals.com/research-in-education/  

P
ag

e
8

1
 

                                                                         What is Blockchain? 
Blockchain acceptance rates have the promise to increase goods management procedures. The overview 
goes into detail about ways of blockchain systems and intelligent contracts from a logistics point of view. 
Initially, blockchain systems use particular technology that players in a decentralized logistics and supply 
chain manage their liquidity well, specifically to trade economic properties [38, 39]. Owners may be 
economic organizations, open suppliers in a decentralized maintenance system, as well as barter marked 
in a decentralized stock or a cryptocurrency pass box. Blockchain logistics can use it to succeed out 
dealings in URLs and images or other valuable properties rejoins by individuals in the intellectual 
property cog or in other choices avatars. Blockchain has been recognized as an essential technology 
driving future networks and logistics due to forward points in ensuring traceability, trustworthiness, just 
conduct as well as user safety [40, 41]. The blockchain user network, more specifically the general public 
ledger, drives a fresh chance for troublesome design in essential logistics and sourcing without the 
demand for intermediaries, hence providing light ways for a straight linking of essential parties in the 
goods movement mode. Blockchain systems operate with a decentralized setup and trustless information 
sanitation, specifications which have been at the center of goods management transactions for a long time 
[42]. Intelligent contracts provide AI activities represented in the centralized algorithms of a certain 
private operation and may finalize logistical exchanges to get less property without essential 
organizations’ claims [43]. 
                                                                           Key Features and Benefits 
Besides guaranteeing the uniqueness of the item, blockchain can be designed to retain data from all 
previous states of the item a direct function of tamper-proof nature. This thus allows the complete 
traceability of products/data including all, even minor, alterations (no erasures, no contradictions), 
perfect synergy with corporate and international Standard Management Systems, and rich digital support 
in compliance checks. All this can simplify activities such as audits, inspections, and investigations [44, 
45]. All these features, naturally, are also crucial in guaranteeing safety and fighting counterfeit products.  
Blockchain’s security enhances supply chain management, by guaranteeing the uniqueness of each item. 
Blockchain’s tamper-proof nature ensures that a ‘sticky’ digital version of the item follows it throughout 
the chain and becomes a certifiable “digital twin”. Every participant who shares this digital supply chain 
will certify the properties of the items passing through according to its business, and according to the 
user’s data-sharing preferences. Statutory certifications can also be added by certified authorities, whether 
brought into the consultation exchange by the blockchain itself or requested by the user. In this way, 
every item will have a complete, continually updated profile, ensuring the uniqueness of the physical item 
and the digital twin [46, 47]. 
                                              Challenges in Traditional Supply Chain Management 
Paper companies are exposed to unsophisticated and inefficient technical data storage from current 
business strategies. In which databases are strongly centralized, irrespective of their "confidentiality" or 
"integrity". Without physical verification of stock levels in the warehouse inventory data can be forged on 
centralized servers without discussion of regional managers about the new globally concentration policy. 
In addition, fraud can be committed via transportation by illegally removing inventory from trucks before 
unloading to find stock documents [48, 49]. Provided that a company characterises its data in traditional 
formats, it also meets the obstacle of manipulating numerous data sources. These sources or directories 
are shown online, and makes data easier to be shared or manipulated. And during times of bargaining, 
product transaction data is still new on the global ledger. Supply chain management traditionally causes 
high costs and problems with insufficient efficiency. Although transport and logistics are fast, the process 
and procedures underpinning supply chains normally take a long time. During a transaction, each division 
has its own record, company and, therefore, may have its own logbook. Therefore, it is easy to falsify, 
manipulate, sabotage, or erase data, such as the change of product name, quantity, owner, and price [50, 
51]. Supply chain management undergoes specific issues and challenges such as lack of traceability of 
items or delays which can be mitigated by the implementation of new technology innovations like 
blockchain [52, 53]. Manufacturing of products often has no traceability control system and can easily 
produce substandard or counterfeit products [54]. The supply chain is highly centralized, so it can only 
rely on the trust built on the reputation of the main supply agencies, leading to potential rumors or 
manipulation. Therefore, the blockchain can be beneficial for supply chain transaction records in quickly 
verifying the traceability of items and for miscount prevention as soon as undue days and payments are 
detected. In a blockchain-enabled supply chain, the services are an intermediate process, which is almost 
transparent and it is easier to integrate business processes and establish trust [55, 56]. In conclusion, 
with the increasing development of supply chain tracking system technology, enterprises are important to 

https://rijournals.com/research-in-education/


 
 
https://rijournals.com/research-in-education/  

P
ag

e
8

2
 

enhance their supply chain security. Uninterrupted blockchain-based supply chain management could be 
able to handle real-time transactions and ensure data history is safe and secure [57, 58]. 
                                                         Transparency and Traceability Issues 
Customers can be informed of product information when required. Blockchain can also detect malicious 
actors who modify the products’ historical data by updating newer reports. In traditional supply chains, 
customers cannot track and trace the historical information of the whole product. In the event of 
problems, the provenance of the problem cannot be traced [59, 60]. The storing of all transaction data 
without interference on the blockchain is expected to overcome such problems. In blockchain technology, 
real-time point-to-point verification distinguishes it from traditional supply chains. With the main feature 
of immutable and tamper-evident ledgers, the technology can address the transparency issue encountered 
[61]. Supply chain members can quickly detect and handle potential trust violations, iqestions about 
product quality, product measurement and specification discrepancies, certification problems, and other 
issues with real-time analytics and distributed machine learning-based decision support systems. 
Logistical information such as bar codes, QR codes, RFID information, and other Internet of Things 
(IoT) sensor data can also be shared with all supply chain members in real-time. Tracking notes, current 
conditions, and other product status data are kept updated [62, 63]. Therefore, the transparency and 
traceability problem outlined in the literature can also be addressed by integrating IoT, big data artificial 
intelligence solutions, and blockchain technology in the supply chain. This essentially refers to using 
cloud-based decision support systems to provide an information basis for supply chain processes in the 
form of real-time big data. Supply chain integration provides more efficient management of the entire 
supply chain network, taking the disclosure of product travel time to a point to the extent of enabling 
real-time tracking of product development phases [64, 65]. Blockchain technology can improve 
transparency. In supply chains, customers and producers do not trust the authenticity of intermediaries. 
The technology mitigates such problems by offering high transparency and traceability in the supply 
chain network. This allows all organizational members to access the products’ history. It enables tracking 
and tracing of product locations and suggests a fast spot mechanism for product verification. Blockchain 
technology can connect all supply chain members in a decentralized manner and prevent the use of 
intermediaries by providing more transparency and traceability. A sender can track the progress of a 
product in real-time. This information is recorded and cannot be tampered with, leading to greater 
transparency [66, 67]. 
                                        Applications of Blockchain in Supply Chain Management 
Blockchain is also known to be the perfect solution for hamburger data management to avoid food 
contamination, which increases food safety, reduces waste, and enhances the economy since blockchain 
technology can be used to fully integrate value chain actors. The blockchain system can help in efficient 
recall, providing a network manager with a multi-actor, multi-object recall process that can be sufficiently 
accurate, track, and recall it quickly enough [68, 69]. The system can store information on the quantity 
of each product, from batch to retail, and the channels used for shipment. What is also is also being 
tracked is the health status of cattle and the blenders. For all beef and stakeholders, the data points are 
available and accurate it would be possible to conduct a quick and efficient product recall sanction 
procedure [70]. Blockchain technology provides new applications and designs that can facilitate and 
enhance different supply chain management processes. Blockchain applications have been successfully 
introduced by major firms across various sectors, including food and beverages (e.g. Walmart’s Food 
Safety solution), healthcare (e.g. Chronicled’s MediLedger), logistics (e.g. IBM’s TradeLens), automotive 
(e.g. Renault’s Impact Ledger) or luxury, textile, and diamonds (e.g. Arianee’s luxury-certified ledger) 
[71, 72]. IBM has developed Food Trust, an industry consortium serving as a warehouse for key product 
information such as its provenance (i.e. where it was manufactured and purchased), handling, 
transportation, storage, expiration, and other in-pipe of countries such as the US, UK, and several EU 
members [73-77]. 

Product Authenticity and Counterfeit Prevention 
Counterfeit and pirated products have rapidly spread, especially in the age of globalization. This 
particularly endangers the individual in the form of various ailments, but it also hinders, in particular, the 
developed economic development of the member state. Therefore, different traceability technologies (e.g., 
global standards such as GS1, RFID, NFC, UHF, and blockchain) have been introduced into the 
production and supply chain of countries. This article aims to examine potential applications of these 
technologies in a new e-commerce ecosystem to verify the authenticity of products in the value chain, 
thereby increasing consumer awareness and demand. This chapter observes e-commerce consumers’ 
attitudes and behavior in emerging blockchain technology and their potential orientation. Baseline 
compared to RFID technology [78-81]. The global incidence of counterfeit pharmaceuticals has risen 
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dramatically in the past two decades, resulting in a growing threat to public health. According to 
estimates, approximately 10–15% of pharmaceuticals are counterfeit, and this percentage reportedly rises 
to approximately 25% in less developed countries. Many countries are dependent on global supply chains 
for industrial masks (N95) and non-medical face masks, causing international supply disturbances during 
the pandemic. Therefore, cryptography and blockchain could potentially increase the control of 
production, distribution, and consumption [82-84]. Moreover, counterfeit masks are more likely to lead 
to tragic consequences, and hence, anti-counterfeiting technologies need to be implemented. Ison and 
Hemp provide a system of RFID combined with blockchain to prevent counterfeiting in PPE. When a 
user requires PPE, the system provides complete information about the product by reading RFID tags 
using an individual software app in a communication device. Users can inspect the unique QR code on the 
wristband to verify the authenticity of products. [85] identify a mechanism where the producer and the 
customer interact to validate (using black-chain technology) the originality and authenticity of a product. 
Between 2013 and 2016, globally, there was a 48% rise in trade-related counterfeit and pirated goods. As 
supply chain transactions expand to a global network, their complexity and opacity invite subversion that 
results in fraudulent activities [85-87]. Blockchain technology, which maintains a shared and 
incorruptible ledger among the organizations in a framework, was proposed to be ideal for tracking and 
tracing supply chain transactions. Blockchain technology can facilitate faster recall ledgers, stronger data 
security, automated compliance audits, more transparent risk management, user-responsive smart 
contracts, multiple-parties involvement, and end-to-end visibility. This development is particularly 
powerful in the automotive industry. The International Migratory Logistics Priority Area and the global 
production of components and assembly lines from different geographical locations bring many 
challenges to the automotive supply chain. Counterfeit and pirated parts are one of the biggest challenges 
in the automobile industry [88, 89]. 

Future Trends and Implications 
The future of the supply chain requires a disruptive interdisciplinary-based method and blockchain could 
catalyze the same. The structure of blockchain balances and collaborates resources, and aligns the 
practices with the related operational aspects. In addition, the union of different information, social, 
economic, and IT-based applications will require adaptive and reconfigurable computing paradigms; 
which can detect, identify, integrate, create, and analyze the resources. The future supply chain 
management may not lean on a certain trust-based system [90, 91]. Current blockchain technologies 
have been widely applied for the management of supply chain systems, which focuses on ensuring 
consensus-based and trustless transactional capabilities. At the same time, there should be a deeper 
integration and development of blockchain in the future. Only by this can a more flexible design and a 
more adaptive system be developed. Some concrete suggestions are; network decoding and layering of the 
data structure, computing paradigm development and reconfiguration, and so forth [92]. Thus, the main 
focus of self-decentralization will lead to less trust and trustlessness-based management of the supply 
chain [93-95]. 

CONCLUSION 
Blockchain technology holds immense promise for revolutionizing supply chain management by 
addressing critical issues such as transparency, traceability, and counterfeit prevention. Through its 
decentralized and tamper-proof ledger system, blockchain enables seamless collaboration, enhances trust 
among stakeholders, and facilitates real-time tracking of products across the supply chain. Real-world 
applications of blockchain in SCM, such as food safety solutions and product authenticity verification, 
have demonstrated their potential to improve efficiency, security, and customer confidence. Looking 
ahead, deeper integration and development of blockchain technology are essential for creating more 
flexible and adaptive supply chain systems that can effectively navigate the complexities of modern global 
trade. As blockchain continues to evolve, it will play an increasingly integral role in shaping the future of 
supply chain management, driving innovation, and fostering a more transparent and resilient global 
economy. 
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