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Abstract- This study aims to explore the current status, potential applications, and future directions of blockchain technology in 

supply chain management. A comprehensive literature survey, along with an analytical review, of blockchain-based supply chain 

research was conducted to better understand the trajectory of related research and shed light on the benefits, issues, and challenges 

in the blockchain–supply chain paradigm. A selected corpus comprising 106 review articles was analysed to provide a holistic 

overview of the integration of blockchain and smart contracts into supply chain ecosystems. The findings reveal that blockchain 

technology has attracted significant attention from researchers, engineers, and industry practitioners due to its potential to 

revolutionize traditional supply chain operations through decentralized trust, immutable data records, and improved automation. 

The diverse industrial applications of blockchain span across sectors such as agriculture, pharmaceuticals, automotive, logistics, and 

food safety, each utilizing blockchain’s capabilities to enhance operational transparency, real-time data sharing, fraud prevention, 

and regulatory compliance. Four major thematic issues have emerged as pivotal to the future trajectory of blockchain adoption in 

supply chains: (i) traceability and transparency, which are essential for product authenticity and regulatory adherence; (ii) stakehold. 
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    I. INTRODUCTION 

 
In recent years, a proliferation of research, projects, and 

discussions regarding distributed ledger technology (DLT) has 

increasingly attracted the attention of researchers and 

practitioners. The reason lies in the characteristics that DLT 

may deliver promising disruption to the current model of trust, 

which has long created operational pain points of centralized 

systems. Traditional business operations rely heavily on a 

centralized authority or third parties, such as banks, to promote 

trust among participants [1], [2]. However, they have often 

been the targets of malicious attacks, malfunction and artificial 

alterations. The emergence of blockchain technology may bring 

about a rethinking of the design of business operations by virtue 

of its distributed and decentralized characteristics [3].  

Blockchain, a DLT, refers to a consecutive list of time- stamped 

records (usually digital transaction data) sequentially linked 

using cryptography. A peer-to-peer network of participating 

nodes contribute to the formation and validation of blockchain 

and manages distributed consensus by network majority. This 

makes blockchain an immutable, secure, and trustless model 

where transactions among parties are concerned. Blockchain 

technology has the potential to rebuild the way businesses 

conduct their operations [1], [4]. Several use cases have been 

investigated using the concept of blockchain, which could 

function as a distributed database without third parties. Several 

research endeavors regarding trade finance [5], medical record 

management [6], voting [7], and insurance industries [8] have 

improved the visibility of blockchain. Supply chain 

management (SCM) is one of these potential applications [9]–

[13]. Growing efforts have been devoted to the study of 

blockchain technology and its applications across various 

sectors [9]. The scope of this research ranges from technical 

discussion [14], [15], application feasibility [16], business 

operations [4], to even legal issues [17] and user acceptance 

[18]. Gathering information from 106 articles, including 

journal and conference papers published in a variety of sources 

during the period 2016 to early 2020, this study presents 

illustrative topics related to blockchain evolution in the recent 

decade. The major research methods adopted in these studies 

have also been reported to outline the relationship between the 

main topics and methodologies.  

Among extant literature, research regarding the application of 

blockchain technology in supply chains is rather fragmented 
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and diverse in topics [19], [20]. This phenomenon indicates a 

promising research interest but less-organized comprehension 

among the literature distribution. While researchers presented 

their early efforts regarding blockchain-based supply chain 

literature, there was a lack of qualified peer-reviewed articles 

that could be aggregated and analyzed in the current research’s 

limited time frame. In [19], the first blockchain-related supply 

chain literature survey was conducted prior to January 2018 

under scientific rigor with a peer-reviewed process. The authors 

also collected several blockchain trial pilots to demonstrate 

their contributions, and suggested second-round surveys to 

capture the rapid development of blockchain technology in the 

realm of SCM. Similarly, another study in the sameperiod [20] 

highlighted examples of blockchain-SCM integration while 

reporting the scarcity of related studies in leading journals and 

databases. In this study, the researchers highlighted the early 

adoption of blockchain in the electric power industry with a 

relatively mature understanding of blockchain-SCM 

integration. Both these papers reviewed only a few studies 

before 2018, i.e., 29 and 27 papers, respectively. These initial 

literature reviews are not adequate for providing a general 

overview, and a literature update is required due to the rapid 

proliferation of blockchain-based supply chain research from 

year 2018 to early 2020. Unlike the aforementioned review 

articles, this current work aims to provide a more holistic 

analysis of scenarios of blockchain use in supply chains by 

supplementing academic research for the past two years. Since 

blockchain with its unique features allows more streamlined 

business processes [21], [22], and enhanced transparency and 

trust among stakeholders, exploring its applicatio 

RQ2: What are the main research methodologies employed in 

blockchain-based supply chain literature and how are they 

related to the main topics?  

RQ3: Which blockchain-supply-chain papers were most 

instrumental in driving the development of literature thus far?  

To answer these questions, we adopted a systematic literature 

review (SLR) to gain insights regarding correlated issues. The 

aim of using SLR was to present a general overview of recent 

research by conducting a systematic analysis of extant 

literature. Thus, we outline the understanding regarding the 

research path based on our comprehension of related research 

interests and topic distributions. This paper contributes to the 

understanding of blockchain applications in the field of SCM 

by exploring various research topics and directions for future 

research. The literature analysis highlighted several potential 

research areas that may point out certain research gaps for 

future study. The remainder of this paper is organized as 

follows. Section II describes the basic knowledge regarding 

blockchain and smart contracts. Section III presents the 

methodology and procedural steps utilized in this review and 

Section IV reports findings from the analysis of literature. 

Section V identifies the main research issues, cha 

II. PRELIMINARIES 

Blockchain  

Nakamoto [23] proposed the concept of a decentralized digital 

currency, Bitcoin, supported by a decentralized payment 

system. Decentralization refers to an operating mechanism that 

allows peer-to-peer (P2P) exchange or transactions with- out 

centralized authorities. This disruptive innovation elimi-nates 

the heavy reliance on powerful third parties. Blockchain is the 

technology underpinning the Bitcoin cryptocurrency, which is 

a consecutive growing list of blocks, wherein each block 

records encrypted transactional data and may have further 

potential for other decentralization purposes [24]. The 

operating nodes in this kind of collaborative network have a 

duplicate record of transactional information, known as a 

‘‘ledger.’’ Inherently shared by participating nodes, DLT pro- 

vides the opportunities for a trustless operating environment 

without traditional trusted authorities such as banks and 

clearing houses. P2P exchange facilitates trust building among 

participating nodes and the shared ledger is maintained by 

nodes in the network.  

Computer nodes comply with an encrypted protocol to verify 

updated data in the shared ledger. This kind of dis- tributed 

ledger system harvests the benefits of decentralized governance 

which may solve the issue of information expo- sure and 

accountability [25]. This inherent attribute favors the 

interactions between counterparties in the context of business 

operations [26]. Critical information could be maintained 

without checking the consistency of individual data and every 

single node possesses a duplicate of transactional data, thereby 

enhancing the transparency and visibility of business activities.  

In a supply chain context, this kind of system and operational 

scheme may provide a better foundation of trust as well as 

benefits resulting from the absence of a centralized authority 

and intermediation [12]. Accordingly, blockchain could further 

be utilized to record the ownership of assets [27], permissions, 

and activity logs. This improves the traceability of information, 

cash, and process flows, and thus provides timely tracking of 

products and services. The different types of blockchain are 

public, private, and consortium (or federated) blockchains, 

each of which could be applied in certain scenarios to gain 

better advantages and for effectiveness.  

 

Smart Contracts  
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Smart contracts are programmable protocols that allow the 

execution of contract terms and agreements. The concept was 

first proposed by Szabo [28], who defined a smart contract as 

‘‘a computerized transaction protocol that executes the terms of 

a contract.’’ Thus, smart contracts can be deployed to a 

blockchain database and users can develop computer codes 

based on contractual clauses [29]. Contracts are executed when 

certain preset conditions are met. Smart contracts may 

outperform traditional contracts due to advantages such as 

allowing the mitigation of intermediaries among transacting 

counterparties and the facilitation of transaction flows with- out 

malicious alterations and tampering [30]. Smart contracts can 

be deployed on blockchain platforms in terms of scripts and 

stored with specific addresses for functional calls similar to 

those performed in other programmable computer languages 

[31]. They may facilitate data-driven interactions in the 

blockchain network and further allow applications to meet su 

Smart contracts are essential in the use of blockchain 

applications. A potential use case for smart contracts is in SCM. 

For example, a comprehensive paper-based process of 

administrative auditing may hinder the overall performance of 

a supply chain. Regulated conditions and agreements can be 

coded in smart contracts to avoid fraud, theft or other 

managerial risks. When smart contracts are deployed in the 

blockchain network, they are transferred to each connected 

node. Latest changes recorded in the local database may in turn 

trigger the conditions prescribed in computer codes to execute 

related process flows or notifications [32]. This is referred to as 

an event-driven mechanism, which can be facilitated without 

interference from a single entity. Typical use cases include 

conditioned payment transactions [33], [34], and asset and 

proprietary transfers [35].  

With data updates and an event-driven mechanism, smart 

contracts may facilitate the manipulation of supply chain 

activities [36]. For example, commercial pilots, such as IBM 

and Maersk, recently announced their successful adoption of 

blockchain technology and smart contracts for shipment 

tracking and facilitating trade finance. Traditional paper- based 

procedures dealing with the collection and presentation of 

commercial documents could be significantly mitigated with 

the use of smart contracts [37]. This technology can reduce 

transaction costs and the number of involved inter- mediaries, 

and improve trade efficiency to achieve process automation.  

Smart contracts on a blockchain-based platform can have 

applications in various fields; however, previous studies have 

reported certain unresolved issues with respect to technical and 

legal concerns [38]. For example, contract vulnerabilities with 

regard to transaction-ordering and times- tamp dependence, 

mishandled exceptions, reentrance, and call stack issues [39]. 

To pursue a wider spectrum of applications, more research 

endeavors must focus on solving validation/verification issues 

[40], enhancing security and privacy, and contract-based 

integration with other technologies [41]–[43]. Smart contracts 

may facilitate obligation execution and process automation 

among parties based on technical openness, however, its long-

term development still requires a crossdisciplinary approach, 

combining technological, economic, and legitimation practices.  

III. METHODS 

To answer the research questions, we conducted an SLR to gain 

further insights into the relationship, integration, and 

development of blockchain technology in the realm of SCM. 

SLR is a kind of review genre that places strong emphasis on 

utilizing a series of standard processes to search, screen, 

analyze, and review literature, along with providing comments 

or suggestions. Since blockchain and its affiliated technology, 

i.e., smart contracts, have only emerged in the past decade, 

related works, technological standards, and innovative 

applications are still in their nascent stages. We selected the 

latest four years, 2016∼2019 (extended to early  

2020), as the time span of this literature survey to capture the 

most updated usage of these technologies in SCM. This study 

followed previous research guidelines to construct a robust and 

replicable study [44]–[46]. Additionally, to explore and analyze 

as many extant studies related to blockchain and supply chain 

as possible, we searched the IEEE Xplore, ACM, Google 

Scholar, and other major digital libraries from various academic 

publishers, using the following search string shown in Fig. 1. 

In this study, literature search and screening involved the 

following steps (Fig. 1).  

Step 1: Inclusion/Exclusion Criteria  

Article selection was conducted by setting inclusion and 

exclusion criteria prior to analysis to extract highly-relevant 

literature. In this research, we focused on keywords related to 

the emerging blockchain technology and its extended concept, 

smart contracts, in the field of SCM to identify relevant articles. 

Considering the essence of blockchain, more general synonyms 

or terminologies, such as DLT and ‘‘decentralized ledger 

system’’ (DLS), were included. After employing these 

procedures, we obtained a total of 433 articles.  
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Figure 1. Procedural Steps Of The Selection Protocol. 

the scope of literature. However, preliminary studies in the 

form of technical reports, comments, editorial, and consulting 

papers, were excluded to ensure quality, consistency, and 

academic rigor.  

Step 2: Title And Abstract Examination  

Based on the results of keywords identification and screening 

procedures, we examined the title and abstract of each selected 

article by each author. To assure quality and aca- demic rigor, 

content of abstracts with less focus on major topics or with less 

concrete findings/contributions to the body of knowledge were 

removed. We double-checked our process to maintain 

coherence in article selection. In this stage, we excluded 294 

papers that focused mainly on the applications of other 

emerging technologies such as the internet of things (IoT), 

cloud computing, industry 4.0, machine to machine (M2M), 

and radio frequency identification (RFID), etc.  

Step 3: Full Text Reading And Finer Selection  

To better align the research questions with the contents of the 

selected papers, we conducted a full text reading and perform 

the procedure for finer selection of candidate papers. We 

removed 33 papers from the selection as they were less relevant 

to our main focus. In this final step, we obtained 106 papers for 

this study. Fig. 1 illustrates the procedural steps for paper 

selection and presents the selection criteria or main actions 

conducted to filter for the most related articles.  

Additionally, to better comprehend of the selected corpus, we 

conducted a preliminary descriptive analysis to determine 

answers for the research questions. We classified the selected 

papers according to their topics and research methods to 

respond to RQ1 and RQ2. We also conducted a citation analysis 

to provide evidence for RQ3. A number of frequently-cited 

supply chain articles based on blockchain and smart contract 

technology were examined to obtain a better understanding  

 

Figure 2. Paper Distribution By Year Of Publication. 

Of The Research Interest And Its Applications. The Following 

Sections Provide Explanations For The Literature 

Classification And Related Analyses.  

IV. RESULT 

Descriptive Analysis Of The Corpus  

Fig. 2 Displays The Distribution Of The Sources Of The 

Selected Review Articles And Illustrates The Proliferation Of 

Blockchain Research In The Field Of Scm In The Last 3 Years. 

This Indicates The Potential And Opportunities For This 

Emerging Technology In Various Facets Of Supply-Chain-

Related Issues. Blockchain Was Coined And Introduced 

Around 2008, From Then On, Research Has Focused On 

Cryptocurrencies, E.G., Bitcoin, Along With Their Security 

And Privacy Issues. The Development And Evolution Of Such 

Technologies Have Moved From Their Original Financial 

Applications To Other Areas In The Following Years. During 

The Period 2008∼2015, Due To The Technical Essence Of 

Blockchain, Related Publications Were Scattered In The Form 

Of Technical Forums, Consulting Reports, News Reviews, Or 

Comments. Since 2016, Blockchain And Its Applications Have 

Drawn The Attention Of Engineers, Scholars, And 

Practitioners. For Example, The Special Topic Conference 

Entitled ‘‘The 2018 International Conference On Blockchain’’ 

Focused On The Discussion Of Applications Of Blockchain 

Technology And Smart Contracts In Various Sectors, Including 

Supply Chains.  
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Assorted But Fragmented Peer-Reviewed Journals Con- 

Tributed Around 89% Of The Selected Articles, While Ieee, 

Acm And Other Topic-Related Conferences Accounted For The 

Rest. Fig. 3 Presents The Popular Journals For Blockchain-

Related Publications, Which Include Ieee Access, International 

Journal Of Information Management, Future Generation 

Computer Systems, Supply Chain Management: An 

International Journal, International Journal Of Production 

Research, Sustainability, Computers & Industrial Engineering, 

Etc.  

 

 

Figure 3. Journal/Conference Publications And Number Of 

Papers Published. 

Were First Used Mainly In The Financial Sectors Rather Than 

Others, Such As Supply Chain, Medical Records, And 

Information Systems. Additionally, We Discovered A Growing 

Demand For Papers In 2018 And Expect Double Or Triple The 

Amount Of Publications In 2019 And 2020. The Growing 

Numbers Of Conferences And Special Sections Regarding 

Blockchain- Related Supply Chain Publications In Recent 
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Years Have Resulted In An Increasing Research Interest In This 

Field. Due To The Proliferation Of Blockchain-Related 

Conferences Held In Recent Years, We Excluded Conference 

Papers From The Year 2019, But Selected A Few Frequently-

Cited Conference Papers For The Literature Analysis.  

Classification Of Selected Papers  

To Answer Rq1 And Determine Corresponding Research 

Methods For Rq2, We Classified The Selected Papers In Terms 

Of Supply-Chain-Centric Topics To Identify The Research Foci 

And Examine The Potential Influence Of And Emphasis On 

Blockchain In Supply Chain Applications [47]. The 

Classification Of Selected Paper Is Presented In Table 1 With 

A Brief Description Of Related Topics. A Considerable Number 

Of Papers Covered Traceability/Transparency Issues And The 

Influence Of Blockchain Technology In The Supply Chain 

Context. Similar Efforts Highlighted The Potential Of 

Blockchain-Based Supply Chain Applications In Diverse 

Sectors, Prototype System  

Table 2. Topic Classification In Various Industries. 

 

Design [48]–[50], And A Combination Of Other Emerging 

Technologies. We Noticed That Each Paper May Have Referred 

To More Than One Topic To Better Respond To The Scope Of 

The Selected Papers.  

For Better Objectivity, We Conducted A Two-Stage Review For 

Paper Classification. We Independently Classified The Selected 

Papers Into A Grouping List. Next, We Performed A Cross 

Examination To Extract Common Opinions Regarding 

Research Topics, Finely Adjusting For Topic Headings After 

The Discussion. Sub Sequently, We Conducted A Random 

Check Using The Previous Classification To Ensure Less 

Disagreement And To Present More Stable Final Decisions.  

Table 2 Presents Potential Blockchain Applications Across 

Different Industries Showing That Early Applications Were 

Mainly In The Fields Such As Food Provenance [51], Physical 

Distribution And Logistics [52], Manufacturing [53], [54], And 

Drug/Pharmaceuticals Supplies [55]–[57]. Traceability [58] 

And Transparency [59] Issues Are Increasingly Drawing More 

Attention, And This Phenomenon Explains The Penetration 

Point Where Blockchain Could Be Applied In Scm. We Also 

Found Early Evidence That These Applications May Cover 

Various Sectors Such As The Chemical [60], Construction [61], 

[62], Airline [63]–[65], And Manufacturing [66], [67].  

The Most Addressed Topics Were Divided Into Four 

Categories: (1) Traceability And Transparency, (2) General 

Influence/Overview, (3) Blockchain Applications In 

Agriculture Or Other Industries, And (4) Physical Distribution 

And Logistics (Fig. 4). The Results Of Our Topical Discussion 

Were Reason- Able Since The Major Focus Of The Research 

Interest And Pro- Posed Solutions Began With The Pursuit Of 

Major Supply Chain  

Objectives. We Also Found Complementary Interactions With 

Emerging Technologies Such As Iot [68], Rfid [69], [70], [71], 

Nfc, Etc., Which Are Considered Critical To Streamlining 

Supply Chain Flows/Activities And Real-Time Response.  

Analysis Of The Relevance Of The Topics Over Time  

Blockchain-Related Studies Can Be Chronically Divided Into 

Four-Year Intervals To Examine The Evolution In Research 

Topics. In This Sense, We Could Further Illustrate The 

Relevance Of Research Topics Through An Evolutional 

Timeline. Before 2016, Blockchain Discussions Mainly 

Focused On Bitcoin Or Other Digital Currencies. Therefore, 

Technical Applications Of Blockchain In Scm Were Not 

Significantly Investigated. Fig. 5 Illustrates Topic Relevance 

Over Time With The Gray Area Denoting New Topics. In The 

First Period (Year 2016), Only Few Papers Were Published, 

And As Expected, Sup- Ply Chain Traceability And 

Transparency Were The First Topics Discussed. A Few 

Applications Focusing On Agricultural Products Were 

Presented As Templates. In The Second Stage (Year 2017), It 

Was Apparent That Growing Attention Had Been Granted To 

The Discussion Of Blockchain Integration With Other 

Emerging Technologies, General Influence Of Blockchain, The 

Essence/Design Of The Ledger System And Smart Contracts, 

And Security/Privac issues. Simultaneously, the focus on the 

previous stage’s research topics increased both in amount and 

in depth. More publications that explored traceability and 

transparency were presented and there was also a growing 

interest in practical applications among various industries.  
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Figure 4. Papers Classified By Topic.  

  

In 2018, Based On The Extension Of Topics Covered In The 

Previous Stage, Academic Efforts Were Increasingly Devoted 

To Blockchain Security And Privacy, Distributed Ledger 

Technologies, And Smart Contracts. We Also Learned That 

Blockchain Applications In Various Sectors, E.G., 

Manufacturing, Were Drawing More Attention From Technical 

Engineers, Practitioners, And Scholars. Additionally, More 

Papers In The Four-Year Period Investigated Blockchain 

Innovation From The Perspective Of Business Process 

Reengineering (Bpr). In 2019, An Explosive Interest In Various 

Topics, Such As Blockchain-Enabled Physical Distribution 

And Logistics [72], Business Process Management, 

Information Sharing, Business Operations [73], [74], And Risk 

Analysis [75], [76], Dramatically Emerged. Specifically, 

Empirical Studies Focusing On Blockchain 

Acceptance/Adoption [77], [78] Appeared To Further Provide 

Evidence For Previous Technological Forecasts, Business 

Models, And Proto-Concepts [79].  

Main Research Methodologies Employed And The 

Relationship With Main Topics  

We Followed A Similar Method Of Topic Grouping To 

Classify Research Methodologies. Two Classification Lists 

Were Generated And Then Discussed To Diminish 

Disagreement In The Final Version (Fig. 6). Since 

Blockchain Is An Emerging Information Technology, Few 

Studies Utilized Quantitative Methods. Instead, We Found 

More Descriptive Papers Using Case Studies, Proof Of 

Concept (Poc), Theory Building, And Literature Reviews, 

Etc. It Should Also Be Noted That There Was A Number Of 

Papers That Explored Blockchain’s Technical Issue By 

System Design, Code/Algorithm Analysis, And Simulation. 

Table 3 Summarizes The Connection Between Research 

Topics And Methods. We Observed That Various Methods 

Were Adopted When Dis- Cussing Blockchain Applications. 

Since Blockchain Is In Its Early Development Phase, 

Quantitative Methods Were Rarely Used In Prior Research. 

Few Studies Used Questionnaires And Interviews [80] To 

Collect Data For Qualitative Rather Than Quantitative 

Analysis [18], [81].  

Qualitative methods were widely used to describe, predict, and 

propose blockchain opportunities in the supply chain context 

while quantitative methods were utilized to evaluate or analyze 

the performance of various blockchain- based systems. Case 

studies and comparative analysis have frequently been used to 

explore the potential influence of blockchain-based supply 

chains, security and privacy, and 

 

Figure 5. Topic Relevance Over Time. Note: Grey Background 

Refers To New Topics Compared To Previously Listed Ones 

 

Figure 6. Research Methods Adopted In The Corpus 
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From A Technical-Oriented Perspective, Utilized A 

Blockchain- Based System Design And Proposed Conceptual 

Frameworks For Future System Implementation. Some Papers 

Included Coding Segments To Enhance Understanding, And 

Experimental Simulations To Assess The Performance Of 

Blockchain-Based Systems.  

Some Authors Developed Questionnaires And Conducted 

Interviews To Assess The Influence, Acceptance, And 

Performance Of Improvements In Supply Chain Traceability/ 

Transparency Due To Blockchain. Very Few Papers Conducted 

Literature Reviews Due To The Lack Of Adequate Relevant 

Literature. Additionally, Some Papers Focused On The  

Validation And Evaluation Of Prototypes While Few Paid 

Attention  

To Blockchain-Supply-Chain Theory Building. Thus, Most 

Research Studies Adopted System Design, Case Studies, Or 

Descriptive Analysis To Verify The Effectiveness And Potential 

Of Innovative Blockchain-Supply-Chain Projects/Systems And 

Associated Conceptual Frameworks.  

Citation Analysis  

Table 4 Summarizes 12 Frequently-Cited Documents (10 

Journal Articles And Two Conference Papers) In The Corpus. 

To Answer Rq3, We Selected Several Typically-Cited Papers, 

Categorized Them, And Provided Complementary Research 

Findings For Them. This Selected List Offers An Outline Of 

Related Topics About How Blockchain May Be Applied In 

Supply  

 

Chains. Earlier-Published Papers May Have Been Cited More 

Frequently Compared To More Recent Publications.  

Early Research Focused On The Examination And Prediction 

Of Blockchain-Enabled Improvements On Supply Chain 

Trace- Ability And Transparency [82], [83]. For Example, Tian 

[84], [85] Developed Frameworks Combining Blockchain With 

Rfid And The Iot. These Papers Serve As References For Other 

Applications In Various Industries, Especially The Agricultural 

Sector [86], [87], [88]. Later, Research Interests Moved Toward 

The Discussion Of Blockchain System Design [89], Security 

And Privacy Issues [90]–[93], Credit Evaluation [94], And 

Governance [95], [96]. Evidence From Pilot Studies Has Urged 

Scholars To Examine Blockchain’s Role In Meeting Scm 

Objectives [97]. Researchers Have Asserted That Areas, Such 

As Extended Visibility And Traceability, Supply Chain 

Digitalization And Disintermediation, Improved Data Security 

And Smart Contracts, Are Worthy Of Further Study [19]. We 

Suggest That A Second-Run Slr Must Be Conducted To Include 

More Emerging Research Efforts Regarding The Various 

Supply Chain Applications Of Blockchain.  

V. DISCUSSION 

Blockchain, With Its Unique Characteristics, Has Received 

Growing Attention From Engineers, Researchers, And 

Practitioners In The Last Decade. Through A Series Of 

Explorations And Implementations  Of Several Pilot Projects 

In Various Sectors, Blockchain Technology Has Found 

Practical Applications From Both Academic And Practical 

Perspectives [98]–[101]. To Answer The Research Questions In 

This Paper As Well As Provide A Better Understanding Of 

Future Blockchain  

Developments, We Attempted To Bridge The Gap In Extant 

Knowledge Regarding Blockchain Applications And Future 

Research Work With The Findings From Our Literature 

Review. The Major Research Issues For The Achievement Of 

Sup- Ply Chain Objectives Are Elaborated And Discussed As 

Follows.  

Traceability And Transparency  

Traceability And Transparency Have Long Been Critical Issues 

In Supply Chain Activities. Typical Pain Points Include Critical 
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Intermediaries, Process Hand-Offs, Over-Centralized Business 

Operations, Etc. Blockchain, As A Distributed Shared Ledger 

Technology, May Help Increase Traceability And Extend Sup- 

Ply Chain Visibility By Its Consensus Mechanism And Shared 

Ledger. Every Single Node Participating On A Blockchain 

Platform Collaboratively Maintains And Validates Transaction 

Records In The Common Ledger. The Major Players, Including 

Suppliers, Manufacturers, Shippers, Distributors, And 

Customers, Have Duplicated Transactional Records And 

Access Permission To Monitor The Progress Of Process Flows 

[102]. These Inherent Characteristics Greatly Reduce The Need 

For Trusted Centralized Authorities, Allowing For Immutable 

Transactions And Improved Efficiency In Supply Chain 

Activities. From the results we reviewed, we can note that 

nascent blockchain-based supply chain studies focus on the 

discussion of its potential to improve traceability and 

transparency [103]. Industrial pilots such as Provenance, 

Walmart, and Everledger have illustrated the capability to 

improve the visibility of physical movement, asset transfer, and 

quality assurance. The integration of blockchain and emerging 

technologies, such as the IoT and advanced sensing technology, 

will enable improved real-time monitoring of logistics 

activities [104]. By introducing better disclosure of supply 

chain activities and improving accountability across supply 

chain players, blockchain may mitigate disputes among 

businesses. With its immutable attributes, the dis- tributed 

ledger system also reduces the need for reconciliation among 

traditional siloed databases. In this sense, stakeholders may 

capture value and alleviate risks when conducting transactions.  

Moreover, smart contracts may facilitate process automation 

and provide better real-time monitoring of product/service 

visibility [105]. The design of smart contracts aims to achieve 

the functional demands of supply chain stakeholders. While 

trust is often weak among unfamiliar trading parties, 

blockchain may leverage its advantages to create value in 

supply chain activities. A blockchain ledger system may also 

provide authenticity 

verification of property  

or documents via digital signatures or other encrypted 

measures, which increases security and averts counterfeit [27], 

[71]. Enterprises may benefit from the reduced processing of 

paper-based documents as well save the considerable costs 

involved in tracking and obtaining proof of information 

authenticity. Accordingly, an improved supply chain working 

scheme with better traceability and transparency, less 

intermediation, and process automation is attainable when 

making blockchain transactions with counterparties. Moreover, 

blockchain’s distributed governance and transparency 

attributes may also provide solutions to malicious alterations in 

a centralized system.  

 

 

Stakeholder Involvement And Collaboration  

Joint participation of supply chain actors can enhance the 

overall performance of a blockchain ecosystem [106], [107]. 

From a systemic perspective, blockchain may leverage its 

potential through a large-scale collaboration of stakeholders as 

supply chain friction mainly stems from dispersed 

disconnection among parties [108]. However, blockchain may 

not be a panacea as certain challenges and barriers still remain 

in the further adoption of blockchain technology [109]–[111]. 

First, the willingness of supply chain stakeholders dominates 

the level of employment as blockchain-based architecture is 

still in its nascent stages. Some unsolved technical issues  

include transaction throughput, scalability, security and 

privacy, block capacity, and power consumption issues. Supply 

chain participants are accustomed to the trust mechanism sup- 

ported by centralized authorities and have less confidence in 

the effectiveness of a distributed trustless paradigm. Cultural 

mindset and extant business processes need to be changed 

before blockchain adoption.  

Second, activities for business process redesign and migration 

need to be well planned. The successful establishment of a 

blockchain-based operating environment requires coordination 

among the legacy databases of various parties [75], [112]. 

Firms have to choose appropriate types of blockchain 

applications and scholars have reported several judging criteria 

for reference. For example, a private blockchain is suitable for 

an intraorganizational context as it has a higher level of 

centralization and security. Public blockchains are open to 

public participation without permission while a consortium 

blockchain provides mid-level of decentralization. Researchers 

have addressed the importance of establishing a governance 

model, considering blockchain configuration and operations 

among stakeholders. Addition- ally, information sharing and 

system interoperability are key concerns for blockchain 

architectural design [113], [114].  

 

Supply Chain Integration And Digitalization  

Blockchain has the technical capability to play a critical role in 

information sharing [115], [116], value/property trans- fer, and 

trust provision [108]. The way in which supply chain partners 

achieve strategic and business objectives using blockchain 

technology relies on the integration of business processes with 

the type of blockchain employed. From a value-creation 

perspective, blockchain enables the incorporation of a new 

business model [117] with disruptive innovation [118] and 

different levels of disintermediation, which allows for better 

transparency, security, privacy, and becomes a driving force of 

cooperation among untrusted par- ties. Blockchain-based 

financial applications grant a dramatic reduction on transaction 

costs with re-engineered processes since a synchronized ledger 

may significantly enhance the level of overall efficiency [119]. 

For example, researchers have suggested a blockchain-based 

letter of credit process, which may greatly improve efficiency 

in global trade context [16], [37].  



 

 

 

© 2025 IJSRET 
1492 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 11, Issue4 , July-Aug-2025, ISSN (Online): 2395-566X 

 

 
Digitalization of physical properties and intelligence rights may 

be the next stage of development in blockchain application 

[19]. Digitalization allows the transfer of value across a 

distributed ledger system due to blockchain’s capability for 

maintaining data integrity [120], free from malicious tampering 

and cyber-attacks [121]. Blockchain networks could also 

facilitate the transmission of digitalized stakes [122] and 

provide validation of document authenticity, which can 

mitigate transactional disputes. Moreover, blockchain and 

smart contracts facilitate process flows and improve the 

efficiency of payment transfers and settlements. Smart 

contracts, serving as digitalized protocols, could enable the 

tracking of supply chain events and document flows, which can 

streamline business operations and facilitate the execution of 

business logic. Therefore, supply chain digitalization is 

expected to promote stakeholder involvement in achieving 

common objectives.  

 

Common Frameworks And Blockchain-Based Platforms  

In a blockchain-based platform, smart contracts play a crucial 

role in connecting business logic and process execution in 

supply chain activities. For example, event-driven mechanisms 

are widely adopted when designing smart contract 

communications [37], [123]. Programmable codes are utilized 

to allow triggers when supply chain activities change states. For 

example, smart contracts trigger corresponding notifications to 

supply chain stakeholders when certain preset conditions are 

met, such as goods arrival, payment received, or shipping 

documents approved. Trial pilots with a variety of blockchain 

platforms have been devoting efforts to realize the better 

performance of supply chain flows. Typical examples and 

platforms that have been widely adopted by financial 

organizations are Ethereum, Hyperledger, R3 Corda, Ripple, 

Wave, etc. Different rationales dominate blockchain-based 

architectural designs, and various blockchain applications in 

supply chain activities demand joint collaborations among 

participating  

The findings we reviewed show that blockchain system 

planning and design is scenario-oriented [125]. We may take 

international trade supply chain as an example to shed light on 

the selection criteria for blockchain type and platform. When 

oriented toward disclosing information to the general public, a 

public chain with permissionless accessibility is preferable to 

improve the visibility of front-end workflow. Ethereum 

provides public chain settings for supply chain customers to 

trace physical asset provenance, authenticity and logistics 

status [126]. Conversely, local trade dealing with internal 

processes, services, and transactions may require the adoption 

of a permissioned private chain. Hyperledger may deploy at 

enterprise private network for sensitive information sharing and 

exchange in trade context. In an international trade setting, a 

consortium chain deployed between public and private chains 

could leverage its mediating role to facilitate transaction 

validation and the governance structure of groupe 

The formation of a common framework may orient the network 

collaboration. This theoretical work may help ana- level of 

participation since the greatest concern for supply lyze, 

elaborate, and forecast the impacts of blockchain in chain 

players is how the framework distributes value to each supply 

chain management. entity and what value does the business 

capture within the This paper has identified key research topics 

and the blockchain ecosystem. Interactions among stakeholders 

and methodologies required to explore blockchain in the supply  

the sustainability of blockchain networks are essential for chain 

field. However, operational challenges such as how to future 

blockchain development [129]. For example, a determine 

whether blockchain adoption is required remain consortium 

blockchain framework may predominantly at the discretion of 

managers and practitioners. The use of allocate governance to 

a specific group of leading enterprises blockchain should 

becarefully considered in terms of product [130]. These players 

act as value distributors and may orient (or service) 

characteristics, alternative surrounding the operations of 

permission control, credit evaluation, and technologies, and 

afirm’s supply chain strategies. As the regulation design. 

Participating entities may comprise challenges of migrating 

from a legacy system to blockchain-suppliers, distributors, 

public sectors, and financial service based applications may 

influence the adopter’s incentives, a providers. A sound 

framework with an efficient valuecareful consideration of 

implementation costs, technical distributed ecosystem can 

extend both the technical and limitations, barriers to entry, 

economic benefits, difficulties social influence of a blockchain 

framework. across multi- tier actors, and regulative compliance 

should be conducted before a final decision is made. In this 

study, 

 

Theoretical Contributions And Research Implications  

In this literature review, we reexamined recent 

blockchainmethodologies adopted by researchers. The 

positioning of studies in the SCM context. Several studies focus 

on the gen- this research with its adopted methodologies 

contributes to eral fact that blockchain may disrupt traditional 

supply chain the understanding of blockchain by providing an 

overview of practices. Many studies adopted the perspective of 

transaction blockchain research and high- lighting the 

distribution of and cost [131]. Blockchain, as a shared 

distributed ledger, has gaps in extant literature. Only a few 

extant works of research the potential to mitigate trust issues 

among stakeholders, have been devoted to large-scale adoption 

surveys from the which in turn could alleviate business 

frictions, improve the perspectives of cost analysis, trade- off 

considerations, visibility of supply chain activities, as well as 

the significant implementation difficulties, and relational 

impacts with manipulations of human- and paper-based 

administration. supply chain actors. Work on blockchain’s 

impact on multi-With blockchain’s digital ledger, participants 

can enjoy the tier networks and the diversity of implementation 

strategies  



 

 

 

© 2025 IJSRET 
1493 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 11, Issue4 , July-Aug-2025, ISSN (Online): 2395-566X 

 

 
timeliness of information transmission among entities. In this 

in various business sectors is still scarce. This presents regard, 

enterprises can harvest this benefit by reducing the promising 

areas for future research. Academic researchers costs of 

information-related searching, bargaining, and can devote their 

efforts on less-explored fields, while policing [130]. 

Additionally, smart contracts can enhance the practitioners 

could conduct empirical studies to evaluate the level of 

automation by facilitating the operation and effectiveness of 

blockchain-supply-chain adoption or execution of business 

processes, as seen in the system implementation [133], [134]. 

Based on previous review designs of the reviewed articles. 

Based on the principal agent studies, this work synthesizes and 

analyzes research theory, the use of smart contracts may 

improve the contributions from recent published literature to 

highlight interactions and relations among supply chain 

participants, that blockchain can reform the traditional 

paradigm of i.e., the principals and the agents in various value-

chainsupply chain operations and develop a more sustainable 

related industries. A collabo- rative framework, based on 

environment for the overall supply chain ecosystem [129], 

assorted blockchain platforms, can mitigate issues of [135]. 

Finally, the call for supply chain incumbents to information 

asymmetry through better control of contract deliver 

blockchain promise based on its disruptive features execution 

and supervision. Blockchain- based business may further 

harvest tangible benefits. More research efforts models in the 

supply chain ecosystem have been less focusing on empirical 

evidence when adoption, discussed in the extant literature 

[132], while the need technological usability, and solutions to 

business long-term for holistic evaluation from supply chain 

practitioners uncertainties, are required to fill research gaps and 

guide remains strong. This phenomenon may be because 

managerial practices. blockchain development is still in a 

nascent stage and certain technical challenges remain 

unresolved.  

 

VI. CONCLUSION AND FUTURE WORK 

 
This article aimed to provide a systematic review and analysis  

the findings we reviewed, researchers have focused more This 

article aimed to provide a systematic review and analysis on the 

improvement of disparate processes and business of extant 

literature focusing on SCM from a blockchain and performance 

than the overall examinations of how smart contract 

perspective. Nevertheless, future work must address several 
blockchain- related technical issues such as throughput, 
security, scalabil- ity, and interoperability. Similar efforts are 
limited and related quantitative study regarding these topics is 
still rare. More research work needs to address the diffusion of 
blockchain technology, BPR, and their managerial implications 
and social impact. Promising areas for blockchain applications 
and research include the logistics, medical, insurance, and 
public sectors. We expect this study to provide an overview of 

extant blockchain-related supply chain research and shed light 
on potential research gaps and directions for future works.  
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