
 

56   A journal of the AMERICAN Journal of Engineering, Mechanics and Architecture            www. grnjournal.us  

 

 AMERICAN Journal of Engineering,   
Mechanics and Architecture 

Volume 01, Issue 07, 2023    ISSN (E): 2993-2637 

 
  

BLOCKCHAIN TECHNOLOGY FOR ERP SYSTEMS: A REVIEW 

 

Arjun Reddy Kunduru 

Independent Software Development Researcher, Orlando, FL, USA 

 

Abstract  

Enterprise resource planning (ERP) platforms integrate critical business operations, including 

manufacturing, inventory, accounting, human resources, and supply chain management, into 

unified systems for automation and analytics. However, traditional centralized ERP architectures 

have notable limitations around security, transparency, costs, and process integrity. ERP data silos 

inhibit trust, provenance tracking, and collaboration across organizational boundaries. 

Recently, blockchain distributed ledger technology has emerged as a promising approach to 

transforming ERP by enabling decentralized verifiable workflows, immutable record keeping, and 

end-to-end transaction traceability. Blockchain offers a paradigm shift for ERP by distributing 

control across a peer-to-peer network organized around consensus, cryptography, and innovative 

algorithms. 

Early research and prototypes demonstrate blockchain's potential to enhance security, trust, 

provenance, automation, and standardization in enterprise systems. Blockchain ERP pilots show 

feasibility in supply chain tracking, accounting, procurement, manufacturing, and more. By 

sharing tamper-evident ledgers across companies, blockchain builds transparency, integrity, and 

collaboration into ERP workflows. 

Several technical concepts underpin blockchain ERP capabilities. Distributed ledgers 

cryptographically chain transaction records. Consensus protocols like proof-of-work and 

Byzantine fault tolerance enable unanimous agreement on valid state changes across nodes. Smart 

contracts automate multi-step workflows based on predefined conditions. Hashing, public-key 

encryption, and zero-knowledge proofs provide security and privacy. Together, these constructs 

allow decentralized and verifiable ERP processes. 

However, challenges remain prior to enterprise adoption at scale. Blockchain ERP must still 

overcome hurdles integrating with legacy systems, coordinating complex cross-organizational 

ecosystems, scaling transaction throughput and data storage, and reducing implementation costs. 

Data privacy also requires consideration under public blockchain models. 

In conclusion, blockchain shows immense yet nascent promise for revolutionizing outdated ERP 

platforms once integration, coordination, scaling, and cost obstacles are surmounted through 

further research and development. By transforming how enterprises architect and optimize 

mission-critical systems, blockchain may profoundly disrupt enterprise computing and business 

processes. The technology remains in its early stages but holds revolutionary potential for ERP 

and inter-organizational collaboration. 
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Introduction  

Enterprise resource planning (ERP) systems integrate business functions into unified 

platforms for automation and analytics. However, traditional centralized ERP models have 
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limitations around security, transparency, costs, and process visibility. Blockchain's decentralized 

ledger approach has immense potential to transform ERP by enhancing security, trust, 

transparency, collaboration, and automation. 

Blockchain could revolutionize ERP in several key ways. First, it cryptographically secures 

data through encryption and hashing. Second, smart contracts automate cross-organizational 

workflows by executing based on predefined conditions. Third, distributed consensus via nodes 

ensures process integrity and detects tampering. Fourth, shared ledgers promote standardization 

and transparency. 

Early research proposes blockchain-based ERP architectures and solutions. Proofs of 

concept demonstrate feasibility for supply chain tracking, accounting, procurement, 

manufacturing, and more. Technical mechanisms like distributed ledgers, consensus protocols, 

and smart contracts underpin blockchain's capabilities. Key benefits include immutability, 

transparency, disintermediation, automation, and security. However, challenges remain prior to 

enterprise adoption. Blockchain ERP requires further research and development to integrate with 

legacy systems, coordinate complex workflows, scale transactions, and reduce costs. Data privacy 

also needs to be addressed under public blockchain models. 

In conclusion, blockchain shows immense but nascent promise for upgrading outdated ERP 

systems. Realizing its full potential requires surmounting integration, coordination, scaling, and 

cost obstacles. If these challenges are overcome, blockchain could profoundly transform enterprise 

computing by enhancing security, trust, transparency, collaboration, and automation across 

organizational boundaries. The technology remains in its early stages but holds revolutionary 

potential for the future of ERP and enterprise optimization. 

Background 

At its core, blockchain technology represents a novel approach to decentralized computing 

and database architecture. Rather than a central administrator, distributed network nodes follow 

agreed-upon rules to transactionally build blocks of updates into an immutable chained ledger [6]. 

This ledger becomes the authoritative data store. The collective maintains its integrity through 

hardened cryptographic protections and consensus mechanisms that prevent unilateral control. 

Originally created for Bitcoin cryptocurrency transactions, blockchain has expanded into diverse 

applications, from supply chains to voting [7]. 

Key differentiating attributes of blockchain systems include: 

1. Distributed ledger: a shared tamper-evident ledger of transactions replicated across nodes 

enhances resilience and transparency [8]. 

2. Cryptography: Private and public keys enable identity management. Hashing provides 

tamper resistance. Encryption secures data [9]. 

3. Smart contracts: programmatic code modules enable decentralized automation of complex 

workflows and agreements between parties [10]. 

4. Consensus protocols: algorithms like proof-of-work, proof-of-stake, or practical 

Byzantine fault tolerance enable decentralized nodes to agree on state updates [11]. 

5. Permissioning: Identity registration controls balance open participation with restrictions 

appropriate for the use case [12]. 

These decentralized constructs overcome myriad challenges in traditional enterprise IT 

systems related to centralization, security, siloization, lack of standardization, automation, 

integrity, and transparency. 

ERP Systems: Centralized vs. Decentralized Architectures 

Legacy ERP suites evolved from earlier fragmented business software applications that were 

gradually integrated into unified platforms by vendors like SAP, Oracle, Microsoft, and Infor [13]. 
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By centralizing operations into singular repositories, ERP systems aim to provide enterprise-wide 

transparency, unified data standards, and automation. However, centralized ERP models incur 

drawbacks in security, integrity, flexibility, costs, and process visibility that next-generation 

decentralized alternatives can resolve [14]. 

With traditional ERP, all participants in end-to-end business processes interact through a 

centralized hub. This introduces vulnerabilities, as the ERP represents a singular point of failure. 

Altering records in the ERP directly manipulates the supposed truth. Integrating external systems 

requires customized point-to-point connections [15]. Upgrading or reconfiguring ERPs becomes 

inflexible and expensive due to entanglement. Inter-organizational workflows thus remain 

relatively limited in automation and visibility. Participants inherently need to trust the hub operator 

[16]. 

In blockchain architectures, peer entities transact through a collectively maintained 

distributed ledger rather than a centralized ERP [17]. This disintermediates trust and enables end-

to-end cryptographically verifiable workflows between enterprises without ongoing intermediary 

involvement [18]. Tampering is practically impossible. Smart contracts automate complex multi-

party processes through programmatic logic executed on the blockchain [19]. The unified shared 

ledger enhances standardization using common interfaces [20]. All participants gain transparency 

into processes, transactions, and data exchanges company-wide and beyond. 

Blockchains decentralize business computing in a way that enhances security, resilience, 

automation, transparency, interoperability, and integrity compared to traditional ERPs [21]. This 

shifts power and control toward the edges rather than concentrated hubs. 

Technical Concepts 

Here is the rewritten text in around 500 words: 

Several key concepts and algorithms enable blockchain to securely share ledgers for 

enterprise use cases: 

Public-key encryption allows participants to securely identify themselves and authenticate 

transactions. Private keys provide signature authority to approve transactions. Hashing algorithms 

like SHA-256 produce fixed-length outputs from arbitrary data inputs. Even small input changes 

yield entirely different hashes, which link blocks immutably. 

Smart contracts encapsulate business logic and workflows on the chain. They automate 

processes through code based on permissions and agreements. Consensus mechanisms like proof-

of-work, proof-of-stake, and Byzantine fault tolerance allow nodes to agree on valid ledger 

updates, preventing unilateral control. 

State channels move intensive processing and data off-chain for efficiency while using the 

blockchain to settle net state updates. Payment channels are a common example. Oracles allow 

blockchains to incorporate verified external data for conditional smart contract execution. This 

connects on-chain events to real-world states. 

Zero-knowledge proofs enable verifying information from a participant without disclosing 

underlying private data, providing privacy. 

Together, these constructs enable decentralized integrity, automation, and security on shared 

ledgers between enterprises without centralized intermediaries. Blockchains can authenticate 

participants, guarantee transactional integrity, automate workflows, incorporate external data, and 

maintain privacy—all through distributed consensus, encryption, and innovative algorithms. 
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Literature Review 

Early Explorations 

Recognizing inherent limitations in traditional ERP systems, researchers began exploring 

blockchain solutions to enhance security, transparency, automation, standardization, and inter-

organizational workflows. 

Abeyratne and Monfared proposed that blockchain could improve supply chain integrity and 

automation in 2016 [29]. Smart contracts on a distributed ledger could enforce agreements and 

exchange records between entities. Korpela et al. designed a blockchain prototype for supply chain 

data provenance, demonstrating enhanced transparency [30]. 

Schmidt et al. designed a framework to integrate smart contracts with existing enterprise 

software like ERPs to improve security, transparency, and orchestration between systems [31]. 

Their methods helped translate early blockchain concepts into interfaces compatible with current 

enterprise IT systems. 

Niranjanamurthy et al. outlined a blockchain ERP architecture in 2018 aimed at enhanced 

system security, reliability, transparency, and automation [32]. They identified components 

needed, including integration middleware, smart contracts, access controls, and consensus 

protocols. Their model guided subsequent implementations. 

Current State of Research 

Since these preliminary efforts, research and experiments applying blockchain to enhance 

traditional ERP systems have rapidly advanced. 

Russell et al. developed a blockchain smart contract framework tailored to manufacturing 

supply chains, demonstrating improvements in product traceability and process transparency [33]. 

Wang et al. designed and evaluated a blockchain-based application called BizShare to improve 

traceability across supply chain enterprises [34]. It highlighted how shared ledgers add visibility. 

Al-Hudhud et al. built and tested a blockchain prototype for optimized manufacturing shop 

floor workflows, showing enhancements in process monitoring, product genealogy, verification, 

and anti-counterfeiting protections [35]. Baralla et al. created an open-source supply chain 

middleware integrating legacy ERP systems with blockchain called OSCM to improve inter-

organizational orchestration [36]. 

In healthcare, Liu et al. designed MedBlock, a blockchain framework aimed at streamlining 

electronic health record management across diverse stakeholders in the care ecosystem [37]. 

Integration modules connected institutional ERPs into shared workflows. Assessments showed 

systematically improved efficiency, security, and transparency. 

More recently, enterprise blockchain platforms have emerged, aiming to accelerate 

development. Infor developed its Infor Nexus blockchain network to boost supply chain 

performance through enhanced provenance, traceability, and dispute resolution [38]. SAP 

launched its SAP Cloud Platform Blockchain service, enabling enterprises to augment existing 

SAP systems like ERP Central Component with blockchain-based security, process integrity, and 

standards [39]. 

Architectural design trends 

Several promising architectural design patterns have emerged from the literature: 

1. Permissioned blockchains restrict participation to trusted entities, balancing openness with 

performance at the enterprise scale [40]. 

2. Interoperability layers connect existing ERP databases and workflows to blockchain 

networks through standard interfaces [41]. This eases legacy integration. 
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3. Hybrid on- and off-chain processing maximizes efficiency by optimally partitioning 

workloads between blockchains and traditional systems [42]. Less intensive data exchanges occur 

off-chain. 

4. Anchoring periodically writes hashes of cumulative off-chain enterprise system states 

onto blockchains to gain integrity with minimal overheads [43]. 

5. Sidechains enhance scalability by processing transactions on ledger partitions with 

consolidated periodic settlements on the main chain [44]. 

6. Private channels isolate sensitive workflows, data, and transactions between authorized 

participants sharing a blockchain [45]. 

7. These patterns demonstrate that customized blockchain design can overcome 

shortcomings in traditional ERP related to centralization. 

8. Implementation Obstacles for Enterprise Adoption 

9. Despite immense potential, barriers remain before widespread blockchain adoption in 

enterprises, including: 

10. Integration complexity with legacy IT: Enterprises have deep investment in existing 

ERP, CRM, and database systems, requiring non-trivial integration work [46]. 

11. Lack of ecosystem consensus: Coordinating direction between diverse technology 

vendors, consultants, and stakeholders poses governance challenges [47]. 

12. Scalability limits of public chains The throughputs of public chains fall far short of 

enterprise performance and latency requirements, though private chains have higher capacity [48]. 

13. Business process re-engineering: transitioning processes into decentralized blockchain 

architectures requires fundamental rethinking of workflows, control, and trust [49]. 

14. Cost-benefit uncertainties: evaluating the return on investment for blockchain integration 

amid emerging technology uncertainty remains difficult [50]. 

15. Talent scarcity: Developers proficient in blockchain are in short supply, while many 

current staff lack skills in decentralized systems [51]. 

16. Overcoming these obstacles will require extensive research, development, business 

model evolution, and multi-sector collaboration to translate promising concepts into enterprise 

reality. 

Conclusion 

In conclusion, blockchain shows immense yet nascent potential to deconstruct monolithic 

centralized ERP systems into composable decentralized workflows between enterprises unified by 

verifiable shared data. Blockchain offers a profoundly upgraded paradigm for enterprise 

computing around security, resilience, transparency, automation, and integrity. However, 

meaningful challenges remain surrounding integration with existing systems, ecosystem 

coordination, performance, re-engineering processes, and proving cost benefits definitively amid 

current technological uncertainty. Surmounting these barriers will require extensive research and 

development to translate promising concepts into production enterprise systems. Once mature, 

blockchain could revolutionize antiquated ERP architectures by bringing middleware-aged 

business systems into decentralized trust ecosystems for the modern digital economy. This 

transformation promises immense value generation through previously impossible workflows 

directly between partner organizations, mediated by consensual blockchain trust. 
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