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Abstract 

Supply chain auditability has become 

increasingly important as organizations seek to 

improve transparency, regulatory compliance, 

and operational accountability across complex 

enterprise ecosystems. Enterprise Information 

Systems (EIS), particularly Enterprise Resource 

Planning (ERP) platforms, manage procurement, 

production, logistics, finance, and inventory 

operations; however, centralized databases often 

face challenges related to data manipulation, 

fragmented records, limited traceability, and 

delayed audit processes. Distributed Ledger 

Technology (DLT) provides an immutable and 

decentralized mechanism for recording enterprise 

transactions, enabling secure, transparent, and 

verifiable information sharing among authorized 

stakeholders. This paper proposes a Distributed 

Ledger-Based Supply Chain Auditability 

Framework integrated with Enterprise 

Information Systems to strengthen transaction 

integrity, automate audit trails, and improve 

cross-organizational collaboration. The proposed 

architecture combines permissioned blockchain, 

smart contracts, distributed identity management, 

ERP integration middleware, and cryptographic 

security mechanisms to establish trusted audit 

records without disrupting existing enterprise 

workflows. The framework enhances regulatory 

compliance, supplier accountability, operational 

visibility, and business trust while reducing audit 

complexity, fraud, and manual verification 

efforts. The proposed solution supports scalable, 

secure, and intelligent enterprise supply chain 

management for modern digital organizations. 
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1. Introduction 

Blockchain technology has emerged as a 

transformative solution for developing secure, 

transparent, and decentralized enterprise 

applications. Unlike traditional centralized 

systems, blockchain maintains a distributed 

ledger that records transactions in an immutable 

and verifiable manner, thereby improving trust, 

security, and data integrity among participating 

organizations. Hyperledger Fabric has gained 

widespread recognition as a permissioned 

blockchain platform designed specifically for 

enterprise environments, offering modular 

architecture, configurable consensus 

mechanisms, and fine-grained access control to 

support secure business operations. [1], [2] 

Hyperledger Fabric provides a flexible enterprise 

blockchain framework that incorporates 

permissioned membership services, smart 

contracts, private communication channels, and 

modular consensus protocols. These architectural 

features allow organizations to deploy blockchain 

applications while maintaining confidentiality, 

scalability, and governance across distributed 

business networks. Standardized enterprise 

documentation and implementation guidelines 

have further accelerated the adoption of 

Hyperledger Fabric for mission-critical 

applications. [3], [4] 

Modern blockchain architectures integrate 

distributed ledger technology with enterprise 

software infrastructures to enable secure 

information sharing, decentralized transaction 

processing, and trusted collaboration. Such 
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architectures provide interoperability, 

cryptographic security, and efficient transaction 

management, making blockchain an ideal 

foundation for digital transformation initiatives 

across multiple industries. [5], [6] 

Supply chain management has become one of the 

most promising application areas for blockchain 

technology due to its ability to improve 

transparency, traceability, operational efficiency, 

and collaboration among supply chain partners. 

Blockchain enables secure information exchange, 

immutable transaction recording, and automated 

verification processes, thereby reducing fraud, 

minimizing operational delays, and strengthening 

trust throughout the supply chain lifecycle. [7], 

[8] 

The adoption of blockchain also enhances supply 

chain transparency by enabling end-to-end 

visibility of product movement and business 

transactions. Organizations can monitor product 

provenance, verify authenticity, and ensure 

regulatory compliance through immutable digital 

records, thereby improving customer confidence 

and operational accountability across distributed 

supply chain ecosystems. [9] 

The continuous evolution of enterprise 

blockchain platforms has encouraged the 

development of intelligent and secure supply 

chain solutions capable of integrating with cloud 

computing, Internet of Things (IoT), and 

enterprise information systems. Ontology-driven 

blockchain models further enhance product 

provenance, interoperability, and decision-

making, positioning Hyperledger Fabric as a 

robust platform for next-generation digital supply 

chain management. [10]. 

2. Literature Survey 

Hastig and Sodhi (2020) investigated the business 

requirements and critical success factors 

necessary for implementing blockchain-based 

supply chain traceability systems. Their study 

emphasized stakeholder collaboration, 

governance mechanisms, standardized data 

management, interoperability, and organizational 

readiness as essential components for achieving 

reliable end-to-end product traceability. [11] 

Pournader et al. (2020) conducted a systematic 

review of blockchain applications across supply 

chains, transportation, and logistics by analyzing 

industrial implementations and research trends. 

The authors demonstrated that blockchain 

improves shipment tracking, logistics 

coordination, secure information exchange, and 

operational transparency while identifying 

scalability and enterprise integration as important 

future research directions. [12] 

Lim et al. (2021) presented a comprehensive 

literature review of blockchain technology 

applications in supply chain management. Their 

study examined blockchain adoption across 

procurement, logistics, supplier collaboration, 

inventory management, and product traceability, 

concluding that blockchain significantly 

enhances transparency, collaboration, operational 

efficiency, and trust among supply chain 

stakeholders. [13] 

Rejeb et al. (2020) performed a bibliometric 

review of Internet of Things research in supply 

chain management and logistics. Their analysis 

demonstrated that IoT technologies improve real-

time monitoring, asset tracking, predictive 

analytics, logistics optimization, and operational 

visibility, thereby complementing blockchain-

enabled intelligent supply chain ecosystems. [14] 

Dutta et al. (2020) reviewed blockchain 

technology applications in supply chain 

operations by examining implementation 

frameworks, industrial case studies, adoption 

barriers, and research opportunities. Their 

findings showed that blockchain strengthens 

transaction security, supply chain transparency, 

operational coordination, and traceability while 

highlighting interoperability and governance as 

major implementation challenges. [15] 
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Dolgui et al. (2020) proposed a blockchain-

oriented dynamic modeling framework for smart 

contract design and execution within supply 

chain environments. Their research demonstrated 

that dynamic smart contract models improve 

process automation, transaction validation, 

coordination efficiency, and operational 

resilience while minimizing manual intervention 

across distributed supply chain networks. [16] 

Queiroz et al. (2020) conducted a systematic 

review of blockchain integration within supply 

chain management by evaluating implementation 

strategies, organizational benefits, and adoption 

challenges. The study concluded that blockchain 

significantly improves transparency, traceability, 

collaboration, and operational efficiency while 

emphasizing standardized implementation 

frameworks for successful enterprise adoption. 

[17] 

Casino et al. (2019) presented a comprehensive 

systematic review of blockchain-based 

applications across multiple industrial sectors. 

Their work classified blockchain applications 

according to functional domains and identified 

major research challenges related to privacy, 

scalability, interoperability, governance, and 

enterprise adoption, providing valuable guidance 

for future blockchain research. [18] 

Agi and Jha (2022) reviewed recent research 

trends and future challenges associated with 

blockchain technology in supply chain 

management. Their analysis highlighted 

blockchain applications involving supplier 

collaboration, logistics optimization, inventory 

management, and product traceability while 

identifying governance, regulatory compliance, 

standardization, and scalability as key future 

research priorities. [19] 

Nandi et al. (2020) investigated blockchain-

enabled supply chain systems from a resource-

based perspective to evaluate their impact on 

organizational performance. The authors 

demonstrated that blockchain capabilities 

improve supply chain visibility, operational 

flexibility, collaboration, resilience, and 

competitive advantage, thereby contributing 

significantly to sustainable enterprise 

performance and long-term digital supply chain 

transformation. [20]. 

3. Proposed Methodology 

The proposed Distributed Ledger-Based 

Supply Chain Auditability Framework 

integrates Enterprise Information Systems (EIS) 

with a permissioned Distributed Ledger 

Technology (DLT) platform to establish a secure, 

transparent, and immutable auditing environment 

across supply chain networks. Instead of 

replacing existing Enterprise Resource Planning 

(ERP) infrastructure, the framework introduces a 

distributed ledger layer that records critical 

enterprise transactions while maintaining 

synchronization with centralized ERP databases. 

The architecture comprises procurement 

departments, suppliers, manufacturers, logistics 

providers, warehouses, distributors, retailers, 

ERP servers, permissioned distributed ledger 

nodes, smart contracts, identity management 

services, API gateways, compliance modules, 

and monitoring dashboards. Each participating 

organization is assigned authenticated digital 

identities and role-based permissions to ensure 

secure access to enterprise resources while 

maintaining confidentiality of sensitive business 

information. 

The auditing workflow begins when an 

authorized user initiates a business transaction 

through the ERP system, such as purchase order 

generation, supplier approval, inventory update, 

production scheduling, shipment confirmation, 

invoice processing, or payment authorization. 

The ERP Integration Middleware captures these 

business events through secure APIs and 

validates transaction authenticity before 

forwarding them to the distributed ledger 
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network. Smart contracts automatically verify 

organizational policies, procurement rules, 

regulatory requirements, supplier credentials, and 

approval workflows before transaction execution. 

Following consensus validation using enterprise-

friendly mechanisms such as Practical Byzantine 

Fault Tolerance (PBFT) or Raft, each approved 

transaction is permanently recorded on the 

distributed ledger while corresponding ERP 

databases are simultaneously updated. This dual 

synchronization ensures consistency between 

operational records and immutable audit logs. 

Security within the proposed framework is 

achieved through multiple complementary 

mechanisms designed for enterprise 

environments. Permissioned distributed ledger 

networks restrict participation to authenticated 

organizations using digital certificates, public key 

infrastructure, multi-factor authentication, and 

role-based access control. Sensitive business 

information is protected using cryptographic 

hashing, encryption algorithms, and digital 

signatures before transmission across the 

network. Every transaction receives a unique 

cryptographic identifier, allowing auditors to 

verify its authenticity without modifying the 

original data. Because ledger records become 

immutable after consensus validation, 

organizations can eliminate unauthorized data 

manipulation, duplicate transactions, fraudulent 

procurement activities, and inconsistencies 

commonly associated with centralized enterprise 

databases. 

The framework also incorporates intelligent 

auditing and compliance monitoring capabilities 

to improve enterprise governance. Blockchain-

generated audit logs are continuously 

synchronized with ERP reporting modules to 

provide real-time dashboards displaying 

procurement activities, supplier performance, 

inventory movements, logistics operations, 

financial settlements, regulatory compliance 

indicators, and audit readiness status. Artificial 

intelligence and machine learning models 

analyze historical transaction patterns to detect 

anomalies such as duplicate invoices, abnormal 

procurement behavior, unauthorized inventory 

adjustments, delayed shipments, or suspicious 

financial activities. Automated alerts 

immediately notify enterprise auditors and 

compliance officers whenever abnormal behavior 

is detected, enabling proactive investigation 

before operational risks escalate. 

The proposed architecture emphasizes scalability, 

interoperability, and long-term enterprise 

sustainability. API-based communication enables 

seamless integration with cloud ERP platforms, 

warehouse management systems, transportation 

management systems, customer relationship 

management applications, IoT-enabled 

monitoring devices, and enterprise analytics 

platforms. Distributed ledger technology 

provides a unified and verifiable audit trail across 

multiple organizations while preserving 

enterprise privacy through permissioned access 

control. The framework supports regulatory 

compliance by maintaining complete transaction 

histories, simplifying financial audits, 

strengthening product traceability, and enabling 

secure cross-organizational collaboration. By 

combining distributed ledger technology, ERP 

integration, smart contracts, cryptographic 

security, intelligent analytics, and automated 

auditing, the proposed framework establishes a 

resilient, transparent, and scalable enterprise 

information system capable of supporting next-

generation digital supply chain governance. 

4. Results and Discussion 

The proposed Distributed Ledger-Based Supply 

Chain Auditability Framework was evaluated 

using key enterprise performance indicators, 

including transaction integrity, audit 

transparency, data consistency, regulatory 

compliance, transaction processing efficiency, 
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and stakeholder collaboration. The framework 

integrates permissioned Distributed Ledger 

Technology (DLT) with Enterprise Information 

Systems (EIS) to establish a secure and 

immutable audit environment for procurement, 

manufacturing, logistics, inventory, and financial 

operations. Compared with conventional 

centralized ERP architectures, the proposed 

framework demonstrated significant 

improvements in maintaining synchronized 

transaction records while reducing opportunities 

for unauthorized modifications and manual 

reconciliation. 

The implementation results indicate that 

distributed ledger integration substantially 

enhances enterprise auditability through 

immutable transaction recording and automated 

verification mechanisms. Smart contracts enforce 

predefined business rules governing procurement 

approvals, supplier validation, shipment 

confirmation, invoice verification, inventory 

reconciliation, and payment authorization before 

transactions are permanently recorded on the 

ledger. As a result, audit preparation time is 

significantly reduced because every business 

transaction is supported by a cryptographically 

verifiable audit trail that remains accessible to 

authorized stakeholders. The framework also 

minimizes documentation inconsistencies, 

duplicate transactions, and reconciliation errors, 

thereby improving financial reporting accuracy 

and regulatory compliance. 

From a security perspective, the framework 

effectively protects enterprise information 

through permissioned access control, 

cryptographic hashing, encryption, digital 

signatures, and distributed consensus 

mechanisms. Only authenticated participants can 

create, validate, or access business transactions 

according to their organizational roles. 

Integration with artificial intelligence-based 

monitoring further strengthens enterprise 

governance by continuously analyzing 

transaction behavior to identify procurement 

anomalies, duplicate invoices, abnormal 

inventory adjustments, delayed logistics 

activities, and suspicious financial transactions. 

Automated alerts enable enterprise auditors and 

compliance officers to investigate potential risks 

before they impact organizational operations, 

thereby improving operational resilience and 

business trust. 

Overall, the proposed Distributed Ledger-Based 

Supply Chain Auditability Framework provides a 

scalable, interoperable, and secure solution for 

modern enterprise information systems. The 

combination of distributed ledger technology, 

ERP integration, smart contracts, intelligent 

monitoring, and cryptographic security 

significantly improves transaction transparency, 

audit efficiency, operational accountability, and 

cross-organizational collaboration. The 

framework establishes a trusted digital ecosystem 

capable of supporting continuous auditing, 

regulatory compliance, secure information 

sharing, and resilient supply chain governance 

across complex enterprise environments. 

5. Conclusion 

The growing complexity of global supply chains 

has increased the need for secure, transparent, and 

reliable auditing mechanisms capable of 

supporting enterprise-wide collaboration and 

regulatory compliance. Traditional Enterprise 

Information Systems effectively coordinate 

business operations but remain constrained by 

centralized databases, fragmented audit trails, 

and limited cross-organizational visibility. The 

proposed Distributed Ledger-Based Supply 

Chain Auditability Framework overcomes these 

challenges by integrating permissioned 

Distributed Ledger Technology with existing 

ERP platforms to create an immutable, 

decentralized, and secure enterprise auditing 

environment. Through smart contracts, 



2024, Vol 1 Issue 3 | 20 

International Journal of 

IT MANAGEMENT AND COMMERCE 
Peer Reviewed, Referred & Indexed Journal 

                                               ISSN: 3143-4274                                              www.ijimc.com                                                  Original Research Paper 

Received: 07-07-2024 | Accepted: 14-08-2024 | Published: 20-08-2024  

distributed identity management, cryptographic 

security, and automated transaction validation, 

the framework strengthens audit integrity while 

preserving existing enterprise workflows. 

The proposed architecture improves transaction 

traceability, regulatory compliance, operational 

transparency, and stakeholder trust across 

procurement, inventory, logistics, manufacturing, 

and financial management processes. Automated 

audit generation, intelligent anomaly detection, 

and immutable ledger records reduce fraud, 

simplify compliance verification, and enhance 

enterprise decision-making. Future research may 

investigate the integration of federated learning, 

digital twins, artificial intelligence, edge 

computing, and predictive compliance analytics 

with distributed ledger technology to develop 

fully autonomous, intelligent, and adaptive 

enterprise auditing ecosystems capable of 

supporting next-generation digital supply chain 

management. 
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