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Abstract—This paper proposes DUERP, a Decentralized
University Enterprise Resource Planning system that
brings  blockchain  capabilities to  university
administration and campus- wide ERP modules.
DUERP integrates (a) core university work- flows —
admissions, fee management, exam administration,
student records, and academic certification — with (b)
an enterprise-grade, multi-module blockchain-backed
ERP  architec- ture enabling immutability,
transparency, decentralized identity, and
programmable automation through smart contracts.
DUERP synthesizes prior work on blockchain-based
ERP architectures and academic-certificate frameworks
and describes a permis- sioned architecture (based on
Hyperledger Fabric principles) that balances
performance, privacy, and governance for consortia of
universities, accreditation bodies and employers.
Performance and security trade-offs, governance model,
sample smart con- tract interfaces, and deployment
considerations are discussed. Evidence and design
choices are motivated by existing research on
blockchain-ERP integration and Hyperledger-based
academic certificate systems.

Index Terms—Blockchain, ERP, Higher Education,
Hyper- ledger Fabric, Smart Contracts, Academic
Certificates, DUERP

I. INTRODUCTION

Higher education institutions worldwide are
experiencing rapid digital transformation driven by
increasing  data  volumes,  multi-stakeholder
collaboration, regulatory compliance demands, and
expectations for transparent academic administration.
Conventional ~ University  Enterprise  Resource
Planning (ERP) systems have evolved to centralize
and automate mul- tiple operational domains such as
admissions, examinations, student records, fee
management, HR, procurement, and financial
operations. However, traditional ERPs are
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fundamentally centralized architectures where a
single institutional server or a cloud vendor controls
the full data environment. This centralization
introduces vulnerabilities such as single points of
failure, data tampering risks, unauthorized internal
privilege abuse, limited audit traceability, and
restricted  interoperability =~ between  multiple
universities or accrediting entities. Moreover, current
ERP platforms rely heavily on third-party verification
intermediaries for validating credentials, transcripts,
grade authenticity, award letters, degree issuance,
and inter-university credit recognition, considerably
increasing verification delays, manual workload,
maintenance cost, and administrative over- head.
Blockchain technology introduces a new paradigm
for aca- demic data governance by enabling
decentralized, immutable, cryptographically
verifiable ledger networks that record events,
transactions, and credentials in a tamper-resistant
distributed architecture. Unlike traditional ERP
systems, blockchain-based platforms eliminate
dependency on a single controlling entity and instead
distribute trust across participating nodes. Smart
contracts further automate academic workflows by
embedding academic rules as programmable logic,
allowing automated fee settlements, conditional
grade releases, credential issuance, attendance-based
triggers, institutional-level approvals, and cross-
institutional audit trails without manual human inter-
vention. The combination of blockchain-enabled
decentralization, cryptographic hashing, consensus-
based validation, and smart contract automation
allows universities to build secure, auditable, and
inter-operable academic ecosystems that can be
shared between universities, accreditation bodies,
industry employers, and government verification
authorities.

Recent global initiatives have shown that blockchain
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enhances academic credential authenticity and
verification efficiency by embedding certificate
hashes on distributed ledgers and allowing employers
to verify credential legitimacy instantly without
contacting the issuing institution. Similarly,
permissioned  blockchain  platforms such as
Hyperledger Fabric and Ethereum-based private
networks offer high through- put, role-based access
control, consortium governance, and privacy-
preserving consensus models suitable for education-
sector consortia and regulatory accreditation boards.
Hybrid blockchain storage models using IPFS or
similar decentralized file systems reduce on-chain
storage costs while maintaining cryptographic
integrity. Such advancements form the foundation for
transforming university ERPs into decentralized
ecosystems capable of global interoperability.

This research proposes a Decentralized University
ERP (DUERP) model leveraging blockchain, smart
contracts, and decentralized storage to achieve
immutable student records, tamper-proof academic
credentials, trusted assessment records, auditable
admission logs, secure inter-university data sharing,
and automated institutional compliance. DUERP
moves be- yond certificate-level blockchain
application and addresses the complete end-to-end
academic ERP architecture. The purpose of this paper
is to investigate the design, feasibility, challenges,
implementation approaches, architectural choices,
and performance implications of integrating
blockchain within university ERP systems. This study
further analyzes prior trends and existing frameworks
to identify research gaps and contribute a unified
decentralized academic management model capable
of replacing traditional ERP architectures within
Indian wuniversities and global higher education
ecosystems.

II. BACKGROUND AND MOTIVATION

A. ERP Systems and Limitations

ERP platforms in universities integrate multiple
organisational functions such as finance, human
resources, student in- formation management, supply
chain, examinations, and compliance reporting. While
traditional ERP architectures have im- proved
automation and digitalisation of academic institutions
over the last decade, they remain fundamentally
centralized where a single authority manages internal

IJIRT 191751

database operations, configurations, and data
governance. This central trust assumption introduces
several systemic risks including SPOF (Single Point
of Failure), internal privilege abuse, database
manipulation, and incomplete auditability during
third-party verification and accreditation processes.
Additionally, conventional ERPs lack native
interoperability across universities, employers,
verification companies, ministries, and accrediting
bodies, leading to fragmented verification cycles,
administrative duplication, and increased operational
costs. Blockchain-based integration is proposed as an
evolution beyond conventional ERP architectures
because decentralized ledger features can provide data
immutability, cryptographic traceability, verifiable
audit trails, tamper-resistant record management, and
automated business logic enforcement through smart
contracts [?], [?], [?], [?]

B. Blockchain for Academic Records

Academic certificate fraud, altered transcripts,
manipulated examination outcomes, and unverifiable
credential claims have become global issues. Studies
have demonstrated that blockchain-based academic
record systems can mitigate these challenges by
storing cryptographic hashes, identity proofs, and
digital fingerprints of credentials on decentralized
ledgers accessible to multiple stakeholders while
preventing unauthorized alterations at the data layer
[?], [?]. Permissioned blockchain ecosystems such as
Hyperledger Fabric are frequently proposed for
academic institutions due to their support for privacy
channels, consortium governance, endorsement
policies, and higher throughput compared to public
mainnet deployments [?]. Hybrid certificate
architectures that store content in IPFS or off-chain
repositories while anchoring verification data on-
chain have also shown operational feasibility while
reducing gas/storage cost overheads [?]. Performance
studies using benchmarking tools such as
Hyperledger Caliper demonstrate that Fabric
outperforms public blockchains for common
certificate workloads in universities; however,
performance degradation, increased block finalization
time, and endorsement latency become significant as
the number of institutional participants increases [?].
These findings imply that consortium governance
design, role-based stakeholder policy modelling, and
network size calibration are critical design concerns
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for implementing blockchain-based academic ERP
systems at national or multi-university scale.

III. LITERATURE REVIEW

Blockchain adoption within academic enterprise
ecosystems has accelerated significantly as
universities seek to re- duce fraud, increase
transparency, and automate verification workflows
while overcoming limitations inherent to central-
ized ERP models. Traditional university ERP
systems have historically relied on centralized
DBMS  infrastructure  and institution-owned
administrative control, resulting in single points of
trust, high internal tampering opportunities, and
costly cross-institution verification cycles.
Blockchain-based academic ERP research attempts
to reverse this structural dependency by replacing
administrator authority with decentralized
consensus, immutable ledger state, shared modular
governance and smart contract enforced workflow
automation. Moalagh and Ghadi [1] introduced a
blockchain-based ERP architectural foundation
where blockchain becomes a cryptographically
enforced audit plane that replaces database- centered
trust delegation. Their work is one of the earliest
ERP-architecture focused blockchain formalizations
and establishes DUERP’s architectural baseline
where  multi-module  academic  events are
synchronously  validated  through  consortium
consensus rather than university-specific database
admin-

istrators.

Banerjee [3] discussed supply chain blockchain
integration within ERP process pipelines and
demonstrated the importance of real-time transparent
traceability rather than merely historical post-fact
archiving. This continuous traceability concept
extends directly into DUERP’s certificate lifecycle
traceability, admissions event anchoring, and
semester evaluation anchor- ing where state
transitions become immediately visible and
immutable across participating campuses.

Onik and Miraz [4] proposed Blockchain-as-a-
Service de- ployment over Hyperledger Fabric
demonstrating a modular, privacy-aware enterprise
architecture model. DUERP integrates the same
multi-channel permissioning technique to isolate
private academic domains (examination processing,
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result approval, internal moderation) while enabling
public employer-grade verification for graduate
certificate authenticity.

Chang et al. [5] implemented smart contract-based
supply chain transformation and validated that paper-
based approval workflows could be eliminated.
DUERP extends this onto fee workflows, result lock-
in, automated hall ticket issuance, automatic degree
award triggers, and academic event-based condition
validation, thereby making university workflow
processing  predominantly  self-enforcing  and
functionally autonomous.

Swan [6] argued that blockchain will become the
next- generation ERP backbone because ERP failures
originate not from computing limits, but from
reconciliation costs, audit overheads, and trust
disputes. In DUERP context this means that
academic audit, NAAC evaluation evidence, degree
vali- dation, cross-campus transcript sharing, and
quality assurance compliance no longer require
institutional negotiation — they are cryptographically
proven facts.

Saberi et al. [7] analyzed blockchain within
sustainable supply chain contexts and determined that
blockchain prevents cross domain tampering through
cryptographic authenticity = preserving data
provenance. DUERP adopts this as academic
provenance — each academic artifact from
attendance logs to thesis defense to degree award
inherits continuous trust lineage.

Lu and Xu [8] demonstrated blockchain-based
traceability for dynamic data states rather than static
archival proofs. DUERP parallels that dynamic trace
reality because a student’s academic trajectory
evolves continuously semester by semester,
evaluation after evaluation, whereas legacy transcript
generation only reflects final static summary state.
Casino et al. [9] performed a systematic review and
categorized blockchain performance limitations as a
critical constraint for enterprise adoption. DUERP
addresses this constraint pre-architecturally through
hybrid IPFS anchoring, selective blockchain storage
rather than full archival storage, channel
segmentation, endorsement optimization and Caliper

benchmarking.
Abdelmagid et al. [2] developed a permissioned
academic certificate authentication chain

demonstrating that certificate authenticity validation
can occur independent of registrar manual signature
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stamping. DUERP adopts endorsement based
authenticity rather than legacy certificate printing
authority.

Alammary et al. [10] conducted large scale
systematic review research emphasizing
interoperability and multi- institution verification
rather than single-campus blockchain deployments.
DUERP is designed from inception as consortium-
first rather than campus-first and therefore aligns
structurally with this requirement.

Arif et al. [11] introduced BACIP — a global
credential interoperability metadata standard. DUERP
integrates BACIP- like credential schemas for degree
portability, employer-side verifier simplicity, and
cross-country evaluative compatibility

— especially relevant for Indian mobility and
international HE equivalence.

Dutta and Kumar [12] examined blockchain’s role
in core academic workflow automation and
emphasized that blockchain shifts data custody from
institution-owned silos toward student sovereignty
where the learner retains credential ownership beyond
institutional boundaries. DUERP applies this
principle using decentralized identity anchored
certificate custody models and graduate-side
credential persistence.

Clarke and Watson [13] explored NFT-based micro-
credential innovation and highlighted that job market
evaluation is progressively shifting toward granular
competency recognition instead of monolithic degree
interpretation.  Their model suggests micro-
achievement atomicity is more future- fit than all-or-
nothing degree issuance. DUERP adopts this by
enabling modular academic achievement anchoring
such as domain lab competency, project
specialization ~ completion, industry internship
outcomes, and skill-based micro- certifications so
that student employability portfolios become more
skill-aligned than curriculum-summary dependent.
Bhaskar and Das [14] developed a permissioned
blockchain credential issuance framework and
demonstrated pragmatic ac- cess control module
efficiency using role-based permissioning. This
validates DUERP’s preference for Hyperledger
Fabric instead of public chain networks such as
Ethereum due to the need for controlled institution
roles, privacy segmentation, and campus-
differentiated write privileges.

Singh and Mehta [15] implemented QR-based
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blockchain certificate validation enabling rapid
employer verification without registrar contact.
DUERP integrates QR + IPFS an- chored verification
by default as part of degree issuance smart contract
module so verification becomes mainstream standard
behavior and not optional integration.

Moalagh and Ghadi [16] expanded their earlier
blockchain ERP architecture work with extended
transactional integrity models demonstrating that
blockchain’s integrity validation is mathematically
enforceable rather than authority dependent. DUERP
applies this especially for internal exam paper mark-
ing logs, moderation approval logs, revaluation
events, and controlled marks release finalization.
Wamba et al. [17] focused on institutional and
governance level feasibility of blockchain-integrated
ERP deployments demonstrating that adoption
success correlates more strongly with policy and
governance alignment than implementation difficulty.
DUERP is built consortium-first, governance-first,
not technology-first —  because  University
blockchain net- works require multiple policy
harmonization stakeholders (AICTE bodies, NAAC,
universities, faculties, employers) before chain
deployment.

Isbaih et al. [18] reviewed blockchain-powered ERP
integrations emphasizing distributed trust
harmonization and cross- organizational consistency.
Their  findings show  blockchain  improves
institutional data uniformity significantly by
eliminating version drift between silo campuses.
DUERP applies this to multi-campus university
networks and cross-university articulation pathways.
Banerjee and Gupta [19] formalized blockchain
transactional resistance against internal privilege
escalation fraud. DUERP considers this extremely
critical because university ERP fraud is historically
majority insider-originated — aca- demic mark
tampering, unauthorized certificate print generation,
illegal transcript edit requests. DUERP eliminates
these possible vectors because no final academic state
can be changed without multi-organization
consensus.

Silva et al. [20] performed threat model analysis
across academic blockchain protocol
implementations identifying replay attack, dual
issuance attack, signature bypass risks. DUERP
incorporates stronger chaincode key-signature domain
enforcement, cross-check attestation, and institutional
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delegation revocation so unauthorized issuance
cannot occur.

Patel and Roy [21] proposed VerifiChain IPFS-based
hybrid credential anchoring enabling lightweight
ledger footprint, reduced operational cost, and
efficient document verification without blockchain
bloat. DUERP adopts the same hybrid IPFS anchored
certificate storage pattern and extends it to
marksheets, examination archives, and transcript
bundles.

Rahman and Chowdhury [22] investigated behavioral
adoption theory for blockchain certificate sharing and
demonstrated that user experience friction — not
cryptography, not consensus — is the primary barrier
for mass adoption. DUERP there- fore hides
blockchain complexity and presents UX identical to
traditional ERP user journeys minimizing cognitive
adoption load.

Zhang and Lee [23] studied blockchain’s role in
transform- ing academic data governance, concluding
that blockchain reconfigures learning ecosystems
toward student sovereignty rather than institutional
centralized power. DUERP  embraces this
transformation by shifting credential custody away
from universities and enabling lifelong independently
verifiable identity.

Thomas and Nair [24] validated empirically across
real universities that blockchain-based credential
deployments measurably reduce verification cycle
lag, eliminate forged certificate acceptance, and
improve employer trust perception. This proves that
DUERP has empirical deployment justification not
theoretical projection — and is supported by proven
institutional improvements already demonstrated
globally.

Literature Review Summary: The collected literature
demonstrates clear alignment between blockchain-
enabled ERP transformation and blockchain-driven
academic credential decentralization. ERP-centric
research studies provide architectural models,
governance frameworks, audit resilience
mechanisms, and resilient transactional integrity that
enable DUERP to decentralize core university
operational modules. Academic credential research
establishes verified evidence that blockchain-based
certificate issuance, hybrid storage, inter- operability
protocols, and instant global verification directly
increase trust between universities, employers, and
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regulatory bodies. Collectively, these 24 studies
validate that DUERP’s integrated blockchain-
powered ERP is not only feasible but provides
required structural guarantees of verifiability, privacy,
non-repudiation, and multi-institution trust for
modern higher- education infrastructures.

IV. DESIGN GOALS AND REQUIREMENTS

The proposed DUERP architecture is driven by a set
of foundational design goals derived from gaps
observed in traditional ERP systems and
requirements identified across blockchain-based
education systems in literature. These goals ensure
that DUERP not only addresses immediate security
and verification challenges, but also supports long-
term interoperability, sustainability, and ecosystem-
level academic trust.

1) Immutability and Auditability: Student academic
records, examination outcomes, credential
issuance logs, financial transactions, and lifecycle
events must remain tamper-evident and
permanently verifiable. Blockchain should serve
as a cryptographically-secure audit layer where all
state transitions are traceable, historically
reconstructable, and non-repudiable. This ensures
both internal administrative accountability and
external multi- party verification trust.

2) Privacy and Access Control: While blockchain
enables transparency, student-level personal
information must re- main protected. DUERP
must enforce role-based access control, channel-
isolated communication, attribute-based identities,
and selective disclosure mechanisms. Only
authorized  entities  (university  officials,
accreditation entities, employers) should be
permitted to query sensitive academic records,
consistent with data protection regulations and
institutional governance mandates.

3) Performance and  Scalability:  Academic
institutions require low-latency query resolution
for frequently accessed functions such as
transcript lookup, semester grade retrieval,
certificate verification and fee clearance status.
DUERP must support high-throughput invocation
rates and maintain acceptable performance as the
number of participating universities in the
consortium in- creases. The system must
accommodate network growth, record volume
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expansion, and seasonal traffic spikes during
examination periods and admissions windows.

4) Governance: DUERP must support distributed
consortium-level network governance. Multiple
universities, ministries, accreditation councils,
authorized notaries and employers should
collectively maintain network participation rules,
membership lifecycles, certificate standards, and
transaction validation policies. Governance must
be institution- independent, allowing fair
participation, conflict of interest mitigation, and
transparent decision-making.

5) Interoperability: DUERP must be capable of
inter- operating with legacy ERP databases, LMS
platforms, accreditation information systems and
standardized transcript specification models.
Interoperability is critical to ensure adoption
feasibility, phased migration from classical ERP
stacks, backward compatibility, and cross-
institutional credential portability. DUERP should
sup- port global credential exchange formats and
future integration with external verification
networks and national education frameworks.

V. DUERP FRAMEWORK OVERVIEW

We propose a layered architecture (see Fig.1) with
the following logical layers:

A. Ledger and Consensus Layer
A permissioned ledger (Hyperledger Fabric style)
stores  critical hashed artifacts  (certificate
fingerprints, transcript di- gests, exam logs, payment
receipts). Consensus uses Fabric-

User Applications  H ERP
T Appliication « Admissions
APIs & Adapters Layer i
« Exams
« Certificates
Smart Contracts

Smart Contract Layer

Off-Chain Permissioned Blockchain Permissioned

« Cohsdiiiis Blockchain
Storage + Ledaer + Consensts

« |dentity Mgmt

* Identity - Mgmt

Figer and Network Application Layer

Users Membership
+ Students « Universities
+ Faculty + Employers

Fig. 1. Architecture diagram
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like ordering and endorsement to balance throughput
and privacy; channels or private data collections
support confidential records. This approach follows
the design and performance observations of
Hyperledger Fabric for educational credentialing.

B. Smart Contract (Chaincode) Layer

Smart contracts implement business logic for:

- Admissions workflows (application submission,
approvals, fee holds)

- Fee/payment settlements and  scholarships
(triggered settlements)

- Exam lifecycle (exam creation, proctoring logs,
grading finalization)

- Transcript and certificate issuance (generate, sign,
anchor hashes)

- Identity and role management (student, faculty,
admin, employer)

Smart contracts enforce SLA-like conditions (e.g.,

certificate auto-revocation if regulatory revocation

occurs) and can integrate with tokens/digital wallets

for campus micro- payments (cafeteria, printing).

The role of smart contracts in ERP modules is well

discussed in prior ERP-blockchain architecture

literature.

C. Application and Integration Layer

This layer provides REST/gRPC APIs and

adapters to existing campus ERPs (SIS, LMS,

finance). It supports:

- Admin dashboards (issue/verify certificates)

- Student self-service (view transcripts, export
certificate proofs)

- Employer verification portals (scan QR / query
ledger)

- Regulatory interfaces (ministry nodes for
accreditation)

D. Off-chain Storage and Privacy

Large documents (full certificates, transcripts) are
stored off- chain (IPFS or secure cloud) and their
cryptographic hashes are recorded on-chain. Private
personal data stays encrypted off-chain; the ledger
stores references and hashes. Prior aca- demic
frameworks use this hybrid approach to retain
privacy while ensuring tamper-evidence.
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VI. EXAMPLE WORKFLOWS

Below we describe three core DUERP workflows and
link them to chaincode behaviors.

A. Certificate Issuance and Verification

Issuance: Registrar mints a certificate object
(metadata + PDF stored off-chain). Chaincode
computes the certificate hash, creates a certificate
entry (certificateID, studentID, de- gree metadata,
issuance timestamp) and commits to the ledger. The
transaction is endorsed by institutional peers and
ordered. This mirrors the Fabric-based certificate
flows described in existing academic certificate
frameworks.

Verification: Employer queries the certificateID or
scans a QR which resolves to the stored hash. The
employer client retrieves the off-chain file, computes
its hash and matches it to the on-chain digest; a
match proves authenticity. The ledger provides an
immutable audit trail.

B. Exam Management with Proctoring Logs
Examination events create signed logs (start,
submissions, grader signatures). Proctoring telemetry
(hashes of camera/time-series evidence) can be
anchored to the ledger to create an auditable exam
record. Smart contracts enforce exam result
finalization only after required endorsements (e.g.,
external moderation committee). Using blockchain
anchoring reduces disputes about tampering in
grading. Architectural literature on blockchain ERP
maintenance and traceability supports similar tamper-
evidence design for asset and process logs.

C. Cross-Institution Transcript Transfer

When a student requests credit transfer, participating
institutions  (nodes) can read/write to a
permissioned channel to exchange transcript digests,
validation endorsements, and acceptance records.
Smart contracts automate credit equivalence checks
(where codified), and settlements (if fee transfers are
required). This inter-organizational workflow is
typical of blockchain-based ERP visions that
emphasize multi-party integration.
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VII. GOVERNANCE, PRIVACY AND
SECURITY CONSIDERATIONS

A. Consortium Governance

DUERP assumes a consortium governance model:
members (universities, accreditation authorities,
ministry nodes, employer representatives) agree on
policies (who can endorse issuance, which orgs run
orderers). Permissioned blockchains facilitate this via
membership service providers (MSP) and certificate
authorities. The governance model should specify
onboarding, membership revocation, dispute
resolution and data-retention policies (recommended
from prior studies).

B. Privacy and Data Minimization

DUERP stores only cryptographic digests on-chain;
per- sonal records are encrypted off-chain. Private
Data Collections or channels (Fabric) guard sensitive
datasets while enabling audited verification. This
pattern aligns with the privacy- preserving designs in
academic blockchain frameworks.

C. Security and Audits

Regular  security audits (including  secure
configuration of Fabric components) are essential.
Prior work notes that Fabric has strong baseline
implementation but must be audited and updated to
address evolving threats; penetration testing is
necessary but not sufficient alone.

VIII. PERFORMANCE AND DEPLOYMENT
CONSIDERATIONS

A. Throughput and Latency

Hyperledger Fabric-style permissioned networks
typically offer higher TPS than public blockchains;
however, write latency increases with participants and
endorsement complexity. DUERP should size orderer
nodes, endorsement policies and channel partitioning
to meet campus SLAs. Benchmarks from academic
certificate frameworks provide empirical guidance
(e.g., Caliper results showing Fabric outperforming
public chains under moderate workloads).

B. Interfacing legacy ERPs

DUERP includes integration adapters to allow phased
migration: keep master records in legacy ERP while
anchoring critical audit events to the DUERP ledger
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until full migration. The architectural study of
blockchain-based ERP  modules recommends
middleware and cloud-based BAAS (Blockchain- as-
a-Service) when integrating with big vendors.

IX. DISCUSSION

DUERP synthesizes the enterprise-level perspectives
of blockchain-enabled ERP transformation (modular
decentralization, smart contract-driven automation,
cryptographic trust anchoring) with concrete, field-
tested certificate issuance and verification workflows
already demonstrated in permissioned academic
blockchain systems. Collectively, these insights
highlight that a realistic migration pathway for
universities is not to replace ERP systems abruptly,
but to progressively evolve them toward a
consortium-governed, permissioned DUERP
network. Such a network aligns with institutional
priorities by offering tamper-resistance, compliance-
grade auditability, selective transparency, and
programmable trust controls embedded at the data
layer.

The integration of DUERP provides multiple

systemic benefits:

- significant reduction in fraud, forgery attempts,
and ad- ministrative verification delays for
academic credentials,

- transparent and traceable inter-institutional
academic operations (admissions transfers, credit
equivalence, accreditation checks),

- automated financial processes and rule-based
settlements for tuition, examination fees, grants,
research disbursements, and vendor procurement,

- privacy preservation and data protection through
hybrid on-chain / off-chain architectures and
permissioned channel isolation.

However, the literature also demonstrates that non-

technical dimensions remain important success

factors. Governance complexity increases as the
number of organizational stake- holders grows, and
consortium onboarding policies must balance
decentralization =~ with  operational  feasibility.

Scalability = bottlenecks may emerge when

endorsement policies or consensus mechanisms

involve a large number of endorsing institutions.

Regulatory compliance and jurisdictional data

residency constraints also influence how cross-border

credential interoperability can be operationalized.
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Initial integration overhead is non-trivial because
universities must interface DUERP with existing
Student Information Systems (SIS), LMS platforms,
legacy ERP databases, and accreditation frameworks.
A key implication from prior research is that phased
deployment strategies are essential for sustainable
adoption. Most studies recommend beginning with
limited-scope consortium pilots (e.g., a regional
cluster of universities or a national accreditation
subnet) to benchmark transaction throughput,
evaluate governance dynamics, and validate
certificate inter- operability. Once consensus, roles,
and network policies stabilize, DUERP can scale
outward into national or international education
networks. Therefore, DUERP is positioned not as a
disruptive rip-and-replace model, but as a layered,
evolutionary pathway for transforming academic
administrative ecosystems into secure, verifiable, and
trust-centric digital infrastructures.

X. CONCLUSION AND FUTURE WORK

This paper presented DUERP, a unified architectural
blueprint that integrates blockchain-based ERP
transformation  principles ~ with  permissioned
certificate verification frame- works to build a
Decentralized University ERP system. DUERP aims
to address structural limitations of traditional higher
education ERPs by embedding immutability, cross-
organizational trust, verifiable event logging, and
automated governance at the protocol level rather
than treating trust as an external auditing layer. By
incorporating  modular  blockchain-  enabled
components for academic record management,
credential issuance, examination authenticity, secure
financial workflows, and institutional
interoperability, =~ DUERP  demonstrates = how
universities can transition from siloed, database-
driven platforms towards verifiable digital trust
infrastructures  capable of supporting multi-
stakeholder  collaboration  across institutions,
ministries, accreditation authorities, and employers.

The conceptual model highlights that decentralization
in higher education is not solely a technical shift, but
a transformation in the way academic credentials,
transactions, and ad- ministrative processes are
validated, governed, and consumed over time.
DUERP positions blockchain not as a replacement
for ERP but as a foundational trust substrate enabling
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de- fence against certificate forgery, shortening
verification cycles, improving audit readiness, and
enabling programmable institutional coordination at
scale. Beyond its core architecture, DUERP also
illustrates common deployment patterns, privacy-
preserving strategies, access control design, and
consortium governance models that are more
practical for incremental real-world adoption.

Future work for DUERP involves going beyond

conceptual modelling toward systematic evaluation

and empirical validation. The immediate next phase
includes:

- prototyping DUERP smart contracts (chaincode)
for core functional modules such as admissions,
certificate isuance, transcript anchoring, grade
sealing, vendor settlement, and fee workflows,

- deploying a permissioned multi-peer consortium
net- work wusing Hyperledger Fabric and
performing through- put/latency benchmarking
using Hyperledger Caliper to quantitatively
compare performance trade-offs across
endorsement models and
configurations,

governance

- conducting usability studies involving university
administrative staff, employers, accreditation
bodies, and student wusers to evaluate the
practicality, auditability and decision workflow
impact in real institutional contexts,

- performing regulatory and policy alignment
analysis with regional as well as cross-border data
and credential laws, especially in scenarios
involving international student mobility, multi-
country program accreditation, and global
employer verification pipelines,

- extending interoperability support with existing
legacy ERP systems and standards in higher
education (e.g., National Academic Depositories,
transcript metadata schemas, and credential meta
standards such as Verifiable Credentials).

In the long term, DUERP can evolve into a reference

framework for national-scale or even international

academic trust networks, unlocking standardized,
secure, and crypto- graphically verifiable academic
records exchange — enabling universities to operate

not as isolated independent systems but as nodes of a

global trusted higher education ecosystem.

IJIRT 191751

XI. ACKNOWLEDGMENT

This work synthesizes ideas from contemporary
research on blockchain-enabled ERP modernization,
academic blockchain credential infrastructures, and
distributed trust architectures discussed across the
referenced literature. The authors ac- knowledge the
significant  contributions from prior research
communities  whose empirical evaluations,
architectural proto- types, performance benchmarking
studies, and real-world case deployments provided
foundational insights that shaped the DUERP design
direction. The referenced works across permissioned
blockchain frameworks, smart contract based
academic workflows, ERP-blockchain convergence
models, hybrid on- chain/off-chain storage patterns,
and consortium governance studies were instrumental
in establishing the motivation, requirements,
architecture, and evaluation perspectives for this
research. The authors further recognize the ongoing
efforts of open research groups, academic consortia,
blockchain protocol developers, and practitioners
who continue to advance decentralized systems
engineering for higher education transformation.
Their continued contributions and transparency
enabled us to integrate validated ideas into a unified
DUERP blueprint that aspires to guide future national
and cross-institutional deployments in a secure,
privacy-preserving, scalable, and interoperable
manner.

REFERENCES

[1] M. Moalagh and A. Ebrahimi Ghadi,
“Blockchain-Based ERP System: Architecture
and Opportunities for Future,” Journal of
Information Technology Management, Special
Issue, pp. 211243, 2022.

[2] R. Abdelmagid, M. Abdelsalam and F. K.
Alsheref, “A Blockchain Framework for
Academic Certificates Authentication,”
International Journal of Advanced Computer
Science and Applications (IJACSA), vol. 15,
no. 7,2024.

[3] A. Banerjee, “Integrating Blockchain with ERP
for a Transparent Supply Chain,” International
Journal of Supply Chain Management, vol. 7,
no. 5, pp.115-125, 2018.

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 8357



(4]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

IJIRT 191751

© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002

M. M. H. Onik and M. H. Miraz, “Blockchain-
as-a-Service for En- terprise ERP Systems: A
Hyperledger Fabric Framework,” in IEEE
iCCECE, 2019.

S. E. Chang, Y. Chen, and M. Lu, “Supply
Chain Re-Engineering  Using Blockchain
Technology: A Case of Smart Contracts,”
Journal of Industrial Information Integration,
vol. 15, pp.100-107, 2019.

M. Swan, “Blockchain for Business: Next-
Generation ERP Systems,” Communications of
the ACM, vol. 61, no. 7, pp. 38—42, 2018.

S. Saberi, M. Kouhizadeh, J. Sarkis, and L.
Shen, “Blockchain Technol- ogy and Its
Relationships to Sustainable Supply Chain
Management,”
Production Research, vol. 57, no. 7, pp. 2117-
2135, 2019.

Q. Lu and X. Xu, “Adaptable Blockchain-Based
Systems: A Case Study for Product
Traceability,” IEEE Software, vol. 34, no. 6, pp.
21-27,2017.

F. Casino, T. K. Dasaklis, and C. Patsakis, “A
Systematic Literature Review of Blockchain-
Based Applications: Status,
Classification and Open Issues,” Telematics
and Informatics, vol. 36, pp. 55-81, 2019.

A. Alammary, S. Alhazmi, M. Almasri and S.
Gillani, “A Systematic Literature Review on
Blockchain-Based Systems for Academic
Certifi- cate Verification,” TheSIA Journal, vol.
15, no. 7, pp. 290-303, 2024.

A. Arif, M. Hasan and S. Rahman, “Blockchain
Academic Credential Interoperability Protocol
(BACIP): Towards Global Standardization of
Educational ~ Records,” preprint
arXiv:2406.15482, 2024.

S. Dutta and P. Kumar, “The Use of Blockchain
Technology in Educa- tion: A Comprehensive
Review and Future Prospects,” SSRN
Electronic Journal, 2023.

L. Clarke and D. Watson, “Blockchain and
Micro-Credentials in Educa- tion,” ERIC
Journal of Educational Technology, vol. 9, no. 2,
pp. 55-67, 2023.

S. Bhaskar and R. Das, “A Blockchain-Based
Framework for Secure Educational
Credentials,” ResearchGate, 2024.

R. Singh and P. Mehta, “Blockchain-Based

International  Journal of

Current

2

arXiv

[16]

[17]

[18]

[21]

[22]

[23]

[24]

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

Authentication and Verifi- cation System for
Academic Certificates using QR Codes and
DApps,” JISRT, vol. 9, no. 11, pp. 1025-1033,
2024.

M. Moalagh and A. Ghadi, “Blockchain-Based
ERP System: Architec- ture and Opportunities
for Future,” Journal of Information Technology
Management (JITM), vol. 14, no. 1, pp. 67-80,
2022.

S. Wamba, D. Bawack and J. Queiroz,
“Towards Blockchain-Integrated  Enterprise
Resource Planning,” MDPI Computers Journal,
vol. 13, no. 1, 2023.

A. Isbaih, M. F. Hassan and F. Abu-Daabes,
“Blockchain Technology and Its Potential in
ERP Systems:
Information Systems and Business, vol. 12, no.
3, pp. 571-586, 2024.

T. Banerjee and M. Gupta, “Blockchain-Based
Enhanced ERP Trans- action Integrity,”
Computers, Materials & Continua, vol. 70,
no. 1, pp. 103—119, 2021.

R. Silva, F. Pinna and M. Tschorsch, “Security
Analysis of a Blockchain- Based Protocol for
the Certification of Academic Credentials,”
arXiv preprint arXiv:1910.04622, 2019.

K. Patel and S. Roy, “VerifiChain: A
Credentials Verifier using Blockchain and
IPFS,” arXiv preprint arXiv:2307.05797, 2023.
A. Rahman and M. Chowdhury, “Exploring
User Acceptance of Blockchain-Based Student
Certificate Sharing System Using NFTs,” arXiv
preprint arXiv:2412.14096, 2024.

H. Zhang and Y. Lee, “Blockchain in Education:
Transforming Learning, Credentialing, and
Academic Data Management,” ResearchGate,
2024.

J. Thomas and K. Nair, “Trustworthy
Verification of Academic Credentials Through
Blockchain: A Multiple Case Study,” Else-
vier/ScienceDirect, vol. 26, no. 4, pp. 215-228,
2022.

A Review,” Journal of

8358



