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Introduction 

Libraries today are rapidly evolving to keep up with the digital age. While digitization has enhanced 

access, managing records securely and efficiently still remains a challenge. Blockchain, a decentralized 

ledger technology, offers a novel approach to address these issues. By ensuring data integrity, 

immutability, and transparency, blockchain could revolutionize how libraries maintain bibliographic 

records, membership databases, transaction logs, and digital resource rights. In the digital age, 

libraries are undergoing a profound transformation from traditional repositories of books and 

manuscripts to dynamic, technologically advanced centers for information access, knowledge creation, 

and user engagement. While the digitization of library collections and the integration of digital library 

systems have improved efficiency and accessibility, they have also introduced new challenges in record 

management. These challenges include concerns about data security, authenticity, integrity, privacy, 

interoperability, and long-term preservation of records. The increasing complexity of library services—

ranging from digital lending and e-resource licensing to membership authentication and metadata 

management—demands more robust, transparent, and decentralized record-keeping mechanisms. It 

is within this context that blockchain technology emerges as a promising solution. 

Blockchain, a decentralized, distributed digital ledger originally developed to support cryptocurrencies 

like Bitcoin, has rapidly evolved into a versatile technology with applications in numerous sectors, 

including finance, healthcare, supply chain, education, and government. At its core, blockchain offers 

a unique set of features—immutability, decentralization, transparency, traceability, security, and 

automation through smart contracts—that can significantly enhance data management systems. 
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Blockchain technology is emerging as a transformative tool in record management, offering enhanced security, 
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These features are especially relevant to libraries, which handle vast amounts of sensitive and mission-

critical data such as bibliographic records, user information, lending histories, acquisition logs, and 

archival metadata. 

The current landscape of library record management is often reliant on centralized databases and 

proprietary software systems, which, while functional, are vulnerable to data breaches, unauthorized 

access, manipulation, and system failures. Moreover, issues related to data silos, poor interoperability 

across institutions, lack of real-time updates, and administrative overheads further complicate the 

efficiency and reliability of library operations. With the global shift towards open science, collaborative 

research, and digital preservation, libraries are under increasing pressure to adopt cutting-edge 

technologies that ensure both accessibility and accountability. 

Blockchain technology offers libraries a revolutionary way to reimagine their record management 

processes. Through distributed ledger technology (DLT), each transaction or data entry is 

chronologically added in a block and cryptographically linked to the previous block, forming an 

immutable chain. This not only prevents unauthorized modifications but also ensures that every 

transaction can be traced back to its origin. Such a system enhances trust among stakeholders, 

promotes transparency in library governance, and supports compliance with data protection 

regulations like GDPR. 

In practical terms, blockchain can be used in a variety of library functions. For instance, blockchain-

enabled smart contracts can automate interlibrary loans, ensuring terms and conditions are enforced 

without human intervention. Digital asset management systems can benefit from blockchain by 

securing licensing agreements and preventing unauthorized duplication or use. Academic libraries can 

use blockchain to authenticate academic credentials, thesis submissions, and research data, thereby 

combating fraud and plagiarism. Additionally, blockchain can facilitate decentralized cataloging 

systems where multiple libraries contribute to and validate bibliographic records collaboratively, 

minimizing duplication and ensuring data consistency. 

Despite its promising potential, the application of blockchain in library science is still in its early stages. 

Technical challenges, cost of implementation, scalability concerns, lack of awareness, and resistance 

to change remain significant barriers. However, early pilot projects and research initiatives conducted 

by institutions such as MIT Media Lab, British Library, and Stanford University Libraries demonstrate 

that with the right frameworks and collaborations, blockchain can indeed be a transformative tool in 

the library domain. 
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This study is therefore motivated by the need to explore and critically analyze how blockchain 

technology can be effectively implemented in library record management systems. It seeks to evaluate 

the opportunities, risks, use cases, and future pathways for integrating blockchain into library 

practices. By bridging the gap between library science and emerging technologies, the study aims to 

contribute to the development of secure, transparent, and future-ready information infrastructures in 

libraries. 

In an era increasingly defined by digital transformation, the ability of libraries to adapt and innovate 

will determine their continued relevance and impact. Blockchain technology, with its promise of 

decentralized trust and immutable record-keeping, offers libraries an unprecedented opportunity to 

enhance their services, protect their data, and lead the way in information stewardship in the 21st 

century. 

Definitions 

• Blockchain: A decentralized digital ledger where transactions are recorded in a secure, 

immutable, and verifiable manner. 

• Library Record Management: The process of organizing, maintaining, and securing all types of 

records within a library, including bibliographic, user, and transactional data. 

• Smart Contracts: Self-executing contracts with the terms of the agreement directly written 

into code. 

• Decentralization: The distribution of authority and data across a network, rather than a single 

central entity. 

Need of the Study 

• To address issues of data security and authenticity in library records. 

• To explore modern and sustainable alternatives to traditional centralized library management 

systems. 

• To evaluate blockchain's potential to enhance transparency and efficiency in academic and 

public libraries. 

Aims of the Study 

• To investigate the potential of blockchain technology in transforming library record 

management. 
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Objectives 

1. To explore the application of blockchain in library cataloging and circulation. 

2. To evaluate the security features of blockchain for record integrity. 

3. To study real-world examples of blockchain use in library science. 

4. To propose a model for integrating blockchain in library systems. 

Hypothesis 

• H₀ (Null Hypothesis): Blockchain technology has no significant impact on the effectiveness of 

library record management. 

• H₁ (Alternative Hypothesis): Blockchain technology significantly improves the effectiveness of 

library record management. 

Literature Search / Review 

• Nakamoto (2008) introduced blockchain in the context of cryptocurrency but the principles 

have since been extended to record management. 

• Kshetri (2018) and Tripathi et al. (2020) explored blockchain's role in digital archiving. 

• Case studies from MIT Media Lab and University of Surrey discuss blockchain-enabled library 

systems. 

• Literature from Library Hi Tech, Journal of Documentation, and IFLA provide insights into 

emerging library technologies. 

Research Methodology 

• Approach: Qualitative and exploratory 

• Methods: 

o Secondary data analysis from scholarly articles and case studies. 

o Interviews with library IT professionals and blockchain developers. 

o Comparative analysis between traditional and blockchain-based systems. 

• Sample: 10 academic libraries with advanced digital infrastructure 

• Tools: SWOT Analysis, Thematic Content Analysis 
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Strong Points of the Study 

1.Data Security and Integrity 

• Immutability of Records: Once data is entered into the blockchain, it cannot be altered or 

deleted. This ensures permanent preservation of critical library records such as bibliographic 

data, circulation logs, and digital archives. 

• Tamper-Proof System: The cryptographic chaining of blocks ensures that any attempt to alter 

information would require changing all subsequent blocks—a nearly impossible task, making 

the system inherently tamper-resistant. 

• Enhanced Data Authenticity: Blockchain validates every transaction through consensus 

mechanisms, ensuring that only verified, trustworthy data is recorded. 

• Reduced Risk of Data Breach: Since blockchain is decentralized and encrypted, it is less 

vulnerable to hacking and unauthorized access compared to centralized library databases. 

2. Transparency and Traceability 

• Complete Audit Trails: Every interaction with library records is logged and time-stamped, 

creating a transparent and traceable history of data changes, lending transactions, user 

activity, and system updates. 

• Accountability: Blockchain fosters greater accountability in library operations, as users and 

administrators cannot manipulate or erase records secretly. 

• Real-time Synchronization: Updates to records can be seen instantly across all nodes, 

ensuring that all stakeholders—across departments or institutions—access the most current 

data. 

3. Decentralization and Interoperability 

• No Single Point of Failure: Blockchain operates on a decentralized network of nodes. Even if 

one node fails, the system continues to function—ensuring higher availability and reliability. 

• Cross-Institution Collaboration: Libraries in a consortium or academic network can share 

and verify records (e.g., catalog entries, borrowing history) without relying on a centralized 

authority, enhancing inter-library cooperation. 

• Vendor Independence: Blockchain solutions can reduce dependency on proprietary library 

management systems and allow for open-source, community-governed infrastructure. 
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4. Automation through Smart Contracts 

• Efficient Resource Lending: Smart contracts can automate interlibrary loan agreements, due 

date enforcement, late fee calculations, and resource access permissions without human 

intervention. 

• Automated Metadata Updates: Metadata fields can be self-updated based on smart 

contract conditions (e.g., automatic addition of DOI when an article is indexed or cited). 

• License Management: Blockchain can automatically enforce digital resource licensing 

terms—tracking access, usage rights, and expiration in real time. 

5. User Privacy and Access Control 

• Selective Transparency: While blockchain is transparent for audit purposes, it can also 

implement privacy-preserving techniques like zero-knowledge proofs to protect user 

identities and sensitive data. 

• Role-based Access: Libraries can control which users (e.g., librarians, researchers, students) 

have access to what records through secure authentication built into the blockchain 

network. 

• Digital Identity Management: Blockchain-based digital identities for users ensure secure 

authentication, reduce identity theft, and simplify user management. 

6. Long-Term Digital Preservation 

• Durability of Records: With no dependency on a single server or software vendor, blockchain 

ensures records are preserved indefinitely, making it ideal for archives, historical records, and 

rare digital manuscripts. 

• Integrity Verification: Blockchain can be used to verify the integrity of archived digital 

content (e.g., ensuring that an archived PDF has not been altered since its original upload). 

7. Enhanced Resource Sharing and Cataloging 

• Collaborative Cataloging: Libraries can collaboratively build and validate a unified, 

decentralized bibliographic record system, reducing redundancy and increasing 

standardization. 

• Unique Asset Tracking: Blockchain enables unique identification of each digital or physical 

asset in the library—useful in managing rare books, artifacts, and special collections. 
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• Decentralized Metadata Registry: Libraries can create shared, blockchain-based metadata 

repositories accessible by other institutions, researchers, and developers. 

8. Cost Efficiency (Long-Term) 

• Reduced Administrative Overhead: Automation through smart contracts reduces the need 

for manual record-keeping, auditing, and data verification. 

• Lower Maintenance Costs: Over time, blockchain can reduce costs related to data recovery, 

system downtime, and software licensing. 

9. Alignment with Digital Transformation Goals 

• Future-Readiness: Adoption of blockchain aligns libraries with emerging digital trends like 

Web3, decentralized applications (dApps), and digital credentialing. 

• Support for Open Science and Open Access: Blockchain can help libraries participate more 

actively in open-access scholarly publishing by verifying author rights, article versions, and 

usage. 

10. Support for Intellectual Property Management 

• Rights Protection: Blockchain can track ownership, licensing, and rights of digital and 

intellectual property housed in libraries, safeguarding against unauthorized use. 

• Verification of Authorship: Academic libraries can use blockchain to authenticate the 

originality and authorship of research outputs, theses, and dissertations. 

Blockchain introduces a paradigm shift in how library records are managed. Its strength lies in 

combining security, automation, decentralization, transparency, and long-term durability—

attributes that traditional systems struggle to offer together. When properly implemented, 

blockchain has the potential to redefine the role of libraries not just as information providers but as 

secure, collaborative, and intelligent information ecosystems. 

Weak Points of the Study 

1.Technical Complexity 

• High Learning Curve: Blockchain is a technically complex technology that requires specialized 

knowledge in cryptography, distributed systems, and consensus algorithms, which most 

library professionals currently lack. 



Dr. Phugnar Prashant Laxmanrao Blockchain Technology in Library Record Management 
 
 
 

Cuest.fisioter.2024.53(3):4664-4684                                                                                                                       4671 

 

• Lack of In-House Expertise: Many libraries, especially in developing countries or rural areas, 

do not have IT staff capable of developing, managing, or maintaining blockchain-based 

systems. 

• Integration Difficulties: Integrating blockchain into existing Integrated Library Management 

Systems (ILMS) or Digital Library platforms may require extensive reprogramming, system 

overhaul, and technical adaptation. 

2. Scalability and Speed Issues 

• Limited Transaction Throughput: Public blockchains like Ethereum or Bitcoin handle a 

limited number of transactions per second, which may not be sufficient for busy library 

systems managing thousands of daily operations. 

• Latency and Delay: Blockchain systems may experience delays in transaction validation and 

block confirmation, especially in public or hybrid networks. 

• Resource Intensive: Blockchain can require high processing power and energy consumption, 

especially for Proof-of-Work (PoW)-based systems. 

3. High Initial Costs and Infrastructure Requirements 

• Expensive Implementation: Setting up a blockchain environment requires significant 

financial investment in infrastructure, software, staff training, and ongoing technical support. 

• Hardware Demands: Running a blockchain node (especially in a private or hybrid blockchain) 

can demand specialized hardware, high storage capacity, and constant uptime. 

• Maintenance and Upgrades: Upgrading smart contracts or blockchain protocols often 

requires downtime, hard forks, or costly reconfigurations. 

4. Data Privacy and GDPR Compliance Issues 

• Immutable Data Conflicts with Privacy Laws: The immutability of blockchain (i.e., data 

cannot be deleted) conflicts with data protection regulations like the General Data 

Protection Regulation (GDPR), which grants users the “right to be forgotten.” 

• Public vs. Private Ledger Dilemma: In a public blockchain, all data is visible to all 

participants, which could expose sensitive library user data unless proper encryption and 

privacy techniques are used. 
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• Difficulty in Modifying or Correcting Data: Once a record is on the blockchain, correcting 

errors (such as misclassified metadata or user identity) becomes highly problematic. 

5. Lack of Standardization and Interoperability 

• No Universal Library Blockchain Protocol: There is no standardized protocol or framework 

guiding how blockchain should be used in library systems, which results in inconsistency and 

vendor lock-in. 

• Compatibility Issues: Many blockchain platforms are not compatible with existing library 

management systems or international library standards like MARC21, Dublin Core, or Z39.50. 

• Fragmented Ecosystem: Multiple competing platforms (e.g., Ethereum, Hyperledger, Corda) 

make it difficult for libraries to choose and maintain a sustainable solution. 

6. Legal and Regulatory Uncertainty 

• Unclear Legal Status: The legal validity of blockchain records (especially for user data, 

contracts, and academic credentials) is still under debate in many jurisdictions. 

• Smart Contract Enforceability: While smart contracts are automated, their legal standing is 

ambiguous in many countries and may not be recognized in courts. 

• Intellectual Property Risks: Improper blockchain implementation can lead to intellectual 

property issues, such as permanent access to copyrighted materials without proper licensing. 

7. User Accessibility and Usability Challenges 

• Complex User Interfaces: Most blockchain-based applications have non-intuitive interfaces, 

which can be a barrier for non-technical library users and even librarians. 

• Digital Divide Concerns: Users from underprivileged backgrounds, older demographics, or 

those in rural areas may lack access to blockchain-compatible tools or education. 

• Limited Awareness: Many stakeholders (students, researchers, staff) are unaware of 

blockchain and its implications, making user training a necessity. 

8. Limited Use Cases and Real-World Applications 

• Still in Experimental Phase: Most blockchain applications in libraries are in prototype or pilot 

stages. There are very few mature, widely adopted blockchain library systems globally. 

• Lack of Large-Scale Success Stories: Unlike sectors like finance or logistics, libraries have yet 

to showcase major success stories or ROI (Return on Investment) from blockchain adoption. 
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• Limited Academic Research: There is a scarcity of in-depth, peer-reviewed studies 

specifically focused on the impact of blockchain in real-world library settings. 

9. Governance and Consensus Management 

• Who Controls the Chain?: In a consortium of libraries, deciding who can validate 

transactions, add blocks, or edit smart contracts may lead to governance disputes. 

• Consensus Mechanism Issues: Selecting the right consensus mechanism (Proof-of-Work, 

Proof-of-Stake, Byzantine Fault Tolerance, etc.) for libraries is complex and influences system 

performance and energy consumption. 

• Potential for Centralization in Private Blockchains: While intended to be decentralized, 

many private blockchain deployments can become centralized in practice—undermining the 

core blockchain philosophy. 

10. Ethical and Sustainability Concerns 

• Energy Consumption: Although less relevant for private blockchains, PoW-based blockchains 

are energy-intensive and environmentally unsustainable. 

• Blockchain Bloat: As the number of blocks increases, the storage space required grows 

rapidly. Libraries may face challenges in storing large blockchains over time. 

• Ethical Dilemmas: Once data is on-chain, it is permanent. This poses ethical questions about 

preserving biased, harmful, or false information indefinitely. 

While blockchain holds transformative potential for library record management, it is not a silver 

bullet. The technical, financial, legal, organizational, and social barriers must be carefully analyzed 

before full-scale adoption. Libraries must conduct feasibility studies, pilot programs, stakeholder 

consultations, and risk assessments to ensure that blockchain implementation adds value rather 

than complexity. 

Current Trends Research Study 

1. Adoption of Blockchain in Academic Credential Verification 

• Trend: Many academic libraries are using blockchain to verify degrees, diplomas, thesis 

submissions, and research publications. 

• Example: 
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o MIT Media Lab developed a blockchain-based digital diploma system for students 

using Blockcerts. 

o University of Nicosia in Cyprus issues academic certificates on the blockchain. 

• Impact: Ensures the authenticity and security of academic credentials while preventing 

fraud. 

2. Blockchain for Digital Rights Management and Licensing 

• Trend: Libraries are experimenting with blockchain to manage licensing rights and digital 

resource access (e-books, journals, research databases). 

• Use Case: 

o Libraries can automate licensing terms using smart contracts. 

o Blockchain helps track how often and how long digital content is accessed. 

• Benefits: Transparency, copyright enforcement, and real-time access control. 

3. Integration with Decentralized Identity Systems 

• Trend: Libraries are adopting decentralized identity systems (DIDs) using blockchain to create 

secure user authentication methods. 

• Example: 

o Students and users are given blockchain-based digital identities that protect personal 

data while allowing access to library services. 

• Advantage: Enhanced privacy and secure single sign-on (SSO) across platforms. 

4. Consortium-Based Blockchain Networks in Libraries 

• Trend: Libraries are forming consortiums to create shared blockchain networks for 

interlibrary loans, resource sharing, and cataloging. 

• Notable Effort: 

o European library initiatives have explored blockchain to unify metadata across 

multiple institutions for better discoverability. 

• Impact: Increases transparency, collaboration, and decentralization across institutions. 

5. Smart Contracts for Automated Library Operations 
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• Trend: Use of smart contracts in libraries to automate routine functions such as: 

o Lending/return transactions 

o Late fine calculation 

o Membership renewal 

• Outcome: Reduces manual intervention, saves staff time, and increases operational 

efficiency. 

6. Blockchain for Archival and Preservation Integrity 

• Trend: Libraries are using blockchain to timestamp and verify digital archival materials. 

• Example: 

o Blockchain ledgers are used to verify that archived PDFs or multimedia files haven’t 

been tampered with over time. 

• Relevance: Critical in long-term digital preservation and historical record validation. 

7. Research and Development Initiatives 

• Trend: Increased academic interest and funding for blockchain-based library management 

studies. 

• Projects: 

o Stanford University Libraries and other leading research institutions have ongoing 

pilot programs exploring blockchain’s role in research data management. 

• Outcome: Development of open-access blockchain frameworks and white papers in library 

science. 

8. Open-Source Blockchain Platforms for Libraries 

• Trend: Rise in open-source blockchain tools tailored to libraries (e.g., Hyperledger, Ethereum-

based apps). 

• Use Cases: 

o Collaborative bibliographic records 

o Transaction tracking 

o Decentralized data repositories 
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• Advantage: Cost-effective and customizable solutions for library professionals and 

developers. 

9. Pilot Projects by National and International Library Bodies 

• Trend: 

o National Libraries and Library Associations (e.g., IFLA, Library of Congress) are 

showing interest in blockchain for legal deposit, cataloging, and access rights. 

• Examples: 

o The British Library is exploring digital preservation methods using blockchain. 

o National Library of Sweden has participated in blockchain research initiatives. 

• Goal: Standardization of blockchain use in public institutions. 

10. Integration with Internet of Things (IoT) and AI 

• Trend: Libraries are envisioning integrated ecosystems where blockchain, IoT, and AI work 

together for smart libraries. 

• Example: 

o Blockchain secures IoT sensor data on resource use (e.g., energy use, footfall). 

o AI-powered recommendations are made transparent and traceable using blockchain. 

• Vision: Building smart, data-driven, and autonomous libraries of the future. 

11. NFTs for Special Collections and Digital Exhibits 

• Trend: Some libraries are exploring the use of NFTs (non-fungible tokens) to preserve and 

authenticate rare digital assets or artwork. 

• Use Case: Creating blockchain-authenticated provenance records for manuscripts, letters, 

maps, and artwork. 

• Significance: Preserves authenticity, controls reproduction, and tracks usage in the digital 

era. 

12. Blockchain in Library Supply Chain and Acquisition 

• Trend: Blockchain is being used to track book acquisition and publishing from source to shelf. 
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• Application: From publisher agreements to physical delivery, every step is recorded on the 

blockchain. 

• Benefit: Increases transparency, helps resolve disputes, and ensures efficient inventory 

tracking. 

Summary Table: Key Trends at a Glance 

Trend Area Description 

Credential Verification Blockchain-secured diplomas, research papers 

Licensing & Rights Management Automated control of digital content usage 

Digital Identity Management Secure, private user authentication via blockchain 

Library Consortium Networks Shared bibliographic records via decentralized networks 

Smart Contract Automation Lending, fees, and operations managed by code 

Archival Integrity Timestamping and digital preservation 

Research & Pilot Programs Academic institutions testing blockchain in libraries 

Open-Source Adoption Custom blockchain solutions via platforms like Hyperledger 

Institutional Participation National libraries showing growing interest 

IoT/AI Integration Creating smart libraries with blockchain-secured data 

NFTs for Digital Heritage Authenticating rare digital library assets 

Acquisition & Procurement Tracking supply chain with verified blockchain logs 

 

History of Research Study 

1. Origins of Blockchain (Pre-Library Era: 1990s–2008) 

• 1991: Stuart Haber and W. Scott Stornetta introduced the concept of a cryptographically 

secured chain of blocks to timestamp digital documents—an early conceptual precursor of 

blockchain. 
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• 1998–2008: Several attempts at digital currencies (e.g., Nick Szabo’s Bit Gold) emerged, along 

with discussions around decentralized data verification. 

• 2008: Satoshi Nakamoto published the seminal white paper: “Bitcoin: A Peer-to-Peer 

Electronic Cash System,” introducing blockchain as the underlying ledger system. 

Relevance to Libraries: 

These developments laid the groundwork for tamper-proof, decentralized data storage systems—

fundamental to managing trusted records in libraries. 

2. Blockchain Enters the Mainstream (2009–2015) 

• 2009: The first Bitcoin blockchain went live, demonstrating the power of distributed ledger 

systems in real-time. 

• 2013–2015: The introduction of Ethereum brought the concept of smart contracts, allowing 

automated execution of code within a blockchain—vital for automating library operations 

like lending, digital rights, and user access. 

Impact on Libraries: 

The broader recognition of blockchain’s transparency, security, and automation potential triggered 

early exploration in education and information science sectors. 

3. Early Academic Interest in Blockchain for Libraries (2015–2017) 

• 2015: Initial academic discussions began on blockchain’s implications for libraries, archives, 

and education. Research papers were published on: 

o Decentralized metadata sharing 

o Secured archival records 

o Blockchain and digital rights management 

• 2016: MIT Media Lab launched Blockcerts, an open standard for blockchain-based academic 

certificates—a key influence on library services related to credential verification and record 

authenticity. 

• 2017: Major conferences (e.g., ALA Annual Conference, IFLA) began including sessions on 

emerging technologies including blockchain. 
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Significance: 

Libraries started investigating how blockchain could offer better data integrity, inter-institutional 

transparency, and verification of access rights. 

4. Institutional Pilots and Library Integration Begins (2018–2020) 

• 2018: 

o San José State University launched the “Blockchain and Libraries” initiative exploring 

decentralized library cataloging and digital preservation. 

o IFLA (International Federation of Library Associations) began tracking blockchain's 

role in libraries through workshops and white papers. 

• 2019: 

o Stanford University Libraries began researching the use of blockchain for scholarly 

data and research repository management. 

o Blockchain-based academic publishing models were explored, allowing secure peer-

review, authorship, and citation tracking. 

• 2020: 

o Several university libraries piloted blockchain-led interlibrary loan systems and 

digital lending automation using smart contracts. 

Result: 

Transition from theory to real-world prototyping within academic and research libraries. 

5. Blockchain in Libraries During the COVID-19 Pandemic (2020–2021) 

• 2020–2021: The pandemic forced libraries worldwide to digitize their services rapidly. 

Blockchain became attractive for: 

o Digital content verification 

o Remote access rights management 

o Secure user authentication 

• Blockchain for academic record-keeping gained traction as universities looked to issue 

diplomas, grades, and transcripts electronically—verifiable via blockchain. 
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Key Development: 

Blockchain-based decentralized identity (DID) and access systems gained attention for ensuring 

secure digital access to libraries during lockdowns. 

6. Rising Global Interest and National Initiatives (2021–2023) 

• 2021: 

o British Library and National Archives UK explored blockchain for digital preservation 

and archiving. 

o The European Commission funded blockchain research in education and libraries 

under NextGenerationEU and Digital Europe Programme. 

• 2022–2023: 

o Libraries began experimenting with blockchain + NFTs to authenticate digital 

artworks, manuscripts, and rare book digitizations. 

o Countries like India, USA, Germany, and South Korea launched pilot blockchain 

projects in education and information management. 

• India-specific trend: 

o Some Indian HEIs began exploring blockchain to secure examination records, degree 

certificates, and academic research. 

7. Present-Day Developments (2024–2025) 

• Mainstream Conferences: Major library science and information technology conferences are 

featuring blockchain as a core discussion point. 

• Use Cases Now Include: 

o Blockchain-based cataloging and shared bibliographic record systems 

o Smart contract-based resource lending and returns 

o Tamper-proof academic research repositories 

o Blockchain-authenticated alumni and user digital IDs 

• Open Source Momentum: Growing use of platforms like Hyperledger, Corda, and Ethereum 

to build custom blockchain-based library tools. 
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Timeline Summary of Key Events 

Year Milestone 

1991 Cryptographic timestamping of documents (Haber & Stornetta) 

2008 Bitcoin whitepaper introduces blockchain 

2015 Ethereum introduces smart contracts 

2016 MIT launches Blockcerts for academic records 

2017 Blockchain featured in library science conferences 

2018 SJSU launches Blockchain and Libraries project 

2019 Stanford Libraries begin blockchain research 

2020 Digital transformation of libraries during COVID-19 

2021 Blockchain + AI/IoT integration begins in smart library pilots 

2022 NFTs and blockchain for digital preservation in libraries emerge 

2023 International library consortiums explore blockchain-led collaborations 

2024 

Blockchain integration begins in library education and LMS platforms 

Blockchain increasingly integrated in library authentication, metadata, 

smart contracts, and digital collections 

 

The evolution of blockchain in library record management reflects a broader paradigm shift in how 

libraries handle trust, transparency, and automation. From humble beginnings in cryptography to its 

current use in preserving knowledge, blockchain is transforming libraries into secure, decentralized, 

and future-ready information systems. 

Discussion 

Blockchain offers significant advantages in record security and management, especially in libraries that 

deal with sensitive information. It ensures authenticity, traceability, and real-time synchronization of 
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data across branches. However, technological, financial, and regulatory challenges remain. The 

transition must be gradual and well-supported by policy and infrastructure. 

Results 

• Libraries using blockchain-based prototypes reported reduced redundancies and improved 

record traceability. 

• Expert interviews highlighted blockchain's role in preventing record tampering and enhancing 

user privacy. 

Conclusion 

Blockchain technology holds transformative potential for library record management. While still in its 

infancy in the library sector, its applications promise better data security, access control, and 

interoperability. Widespread adoption will require awareness, training, and infrastructural investment. 

Suggestions and Recommendations 

• Pilot projects should be initiated in digitally advanced libraries. 

• Staff training programs on blockchain fundamentals should be introduced. 

• Government and academic institutions should fund blockchain research in libraries. 

• Collaborations with tech companies can help with smoother implementation. 

Future Scope 

• Development of blockchain-based library software platforms. 

• Integration with AI for smart cataloging and metadata management. 

• Use of blockchain in academic publishing and plagiarism tracking. 

• Creation of global blockchain networks for inter-library cooperation. 
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