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JRD -2025(1)-170908 The rapid digitization of information and the obsolescence of technology pose
significant challenges to long-term access and preservation of digital content in libraries. Digital
preservation ensures that digital resources remain accessible, usable, and authentic over time.
This paper explores the state-of-the-art techniques and tools used in digital preservation within
the context of academic and public libraries globally. It highlights both the technological and
policy frameworks involved, assesses the role of standards, and examines case studies from
Issue 9D Jeading digital preservation initiatives. The study concludes with best practices and
pp. 5557 recommendations for libraries aiming to adopt or improve digital preservation strategies.

Introduction

Libraries, traditionally seen as custodians of physical documents, are now at the
forefront of the digital revolution. With increasing digitization of rare manuscripts, academic
journals, and public records, the imperative for robust digital preservation strategies has become
more urgent than ever. Unlike physical materials, digital content is susceptible to hardware

Revised: 22 Aug. 2025 fajlyres, software obsolescence, and data corruption. Therefore, digital preservation is not

Accepted: 20 Sept. 2025 merely about storing data but ensuring long-term accessibility and integrity.
Digital Preservation: Definition and Scope

Digital Preservation is defined as the series of managed activities necessary to ensure
continued access to digital materials for as long as necessary (Lavoie, 2014). This encompasses
the preservation of both born-digital (created in digital form) and digitized (converted from
physical format) content.
Objectives include:
e Maintaining accessibility and usability
e  Authenticity and integrity assurance
e  Technology migration and emulation
e Legal compliance and policy adherence
3. Key Techniques in Digital Preservation
3.1. Bit-Level Preservation

Ensures that digital bits remain unchanged over time using checksums, fixity checks,
and replication. It is a fundamental but insufficient technique without higher-level strategies.
3.2. Migration

Periodic transfer of digital materials from one hardware/software environment to
another to prevent obsolescence. For example, updating file formats from .DOC to .DOCX or
converting obsolete media like CDs to cloud storage.
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3.3. Emulation
Recreates the original software environment using emulator software so that outdated file formats or
applications can still be accessed. E.g., using DOSBox to run old applications.
3.4. Normalization
Converts files to standardized, open formats known to be more sustainable (e.g., PDF/A, TIFF, XML) for
long-term use.
3.5. Metadata Standards
Preservation metadata (PREMIS, METS) is critical for documenting provenance, authenticity, and access
rights.
3.6. Cloud Storage and Redundancy
Using geographically distributed cloud infrastructures (e.g., LOCKSS - "Lots of Copies Keep Stuff Safe") to
replicate and protect content against localized threats.
4. Tools and Platforms in Digital Preservation
4.1. LOCKSS (Stanford University)
An open-source platform enabling libraries to preserve their digital content in a decentralized and redundant
fashion.
4.2. Archivematica
A comprehensive digital preservation system based on OAIS (Open Archival Information System) model,
supporting workflows from ingest to storage.
4.3. Preservica
A commercial cloud-based solution integrating active preservation and secure access management for
archives.
4.4. DSpace
An institutional repository system that provides preservation services through metadata and format migration.
4.5. Rosetta (Ex Libris)
Supports institutions in managing the complete life cycle of digital content with a strong emphasis on policy-based
preservation.
5. Standards and Frameworks
Adoption of internationally recognized standards is critical for interoperability and sustainability:
o  OAIS Reference Model (ISO 14721): A conceptual framework for digital preservation systems.
e PREMIS (Preservation Metadata: Implementation Strategies): For capturing metadata necessary for
preservation actions.
e METS (Metadata Encoding and Transmission Standard): For encoding descriptive, administrative, and
structural metadata.
6. Challenges in Implementation
Despite progress, libraries face several hurdles in implementing digital preservation:
Technological Obsolescence: Rapidly changing file formats and hardware platforms.
Funding and Resource Constraints: High cost of systems and storage infrastructure.
Skill Gap: Lack of trained professionals in digital curation and preservation.
Policy and Legal Barriers: Unclear copyright laws for digital content preservation.
o Scalability Issues: Managing large-scale digitization projects.
7. Case Studies
7.1. The British Library
Uses a combination of Preservica and in-house solutions to preserve over 250 terabytes of digital data including
digitized manuscripts and web archives.
7.2. Library of Congress (USA)
Operates one of the most extensive digital preservation programs in the world using the National Digital Information
Infrastructure and Preservation Program (NDIIPP).
7.3. Indian Scenario: National Digital Library of India (NDLI)
NDLI integrates diverse collections but still faces digital preservation challenges, highlighting the need for stronger
national policy frameworks and infrastructure.
8. Best Practices and Recommendations
e Adopt hybrid preservation models combining migration and emulation.
Use open, non-proprietary file formats.
Implement automated fixity checks and audit trails.
Encourage collaboration between institutions for shared infrastructure and expertise.
Develop institutional policies and regular staff training programs.
Allocate budget for digital preservation in annual planning.
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Conclusion

Digital preservation is a multidisciplinary endeavor that goes beyond technical solutions—it encompasses legal,
organizational, and strategic planning. As libraries continue to embrace digital transformation, investing in robust
preservation tools and practices is essential for safeguarding our digital heritage. By adopting international standards,
leveraging emerging technologies, and fostering collaboration, libraries can ensure that today's digital assets remain
accessible and authentic for generations to come.
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