


The Future of Library Collections: Trends in Digitalization, Open Access, and User Access

Abstract
The collection management of libraries is undergoing a core shift driven by digitalization, open access (OA), and changing end-user expectations. This research paper examines how these interrelated trends are reshaping the future of libraries worldwide. Based on a critical literature review, new technologies, and pertinent case studies, this research investigates the opportunities and challenges of the digital transformation, the impact of open access models on collection development, and the evolution of user-centric access systems. This study employs a mixed-methods approach including systematic literature review, quantitative data analysis, case studies, and expert consultations. The research shows that as digitalization raises accessibility and preservation capacities, libraries face core issues with funding, digital equity, and long-term sustainability. The research identifies the use of artificial intelligence, blockchain, and collaborative platforms in remaking the collection management, while observing that open access is driving the democratization of knowledge, albeit with ongoing challenges. The article concludes with strategic recommendations to make libraries relevant and effective in an increasingly digital information environment. This forward-looking research provides critical insight for librarians, information professionals, and policymakers as they navigate this era of transformative change.
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1. Introduction
Libraries have historically served as pillars of knowledge preservation and structured access to information resources within communities. The introduction of digital technology, open access publishing, and ever-evolving user expectations have, however, challenged traditional library paradigms, requiring radical reconceptualization of collection development, management, and access (Lynch, 2017; Walters, 2020). As libraries evolve from being largely physical repositories to hybrid and more digital hubs of information, they are confronted by unprecedented opportunity and significant challenge.
This scholarly paper analyses the possible transformation of library collections from three interrelated perspectives: digitalization, open access, and user access models. These trends exceed the level of mere technological advancements; they are fundamental changes in the knowledge creation, organization, preservation, and access processes. An understanding of these dynamics offers libraries the opportunity to create strategic frameworks that will render them vital and effective in the digital era.
The paper addresses the following research queries:
1. How is the digitalization influencing the nature, scope, and management of library collections?
2. What impact do open access initiatives have on collection development and sustainability plans?
3. How are changing user expectations and access models shaping library infrastructure and services?
This study provides an extended summary of recent literature, emerging technologies, and several case studies, thus explaining the future development in library collections and making strategic suggestions to information professionals, librarians, and policy makers.
2. Methodology
This study employs a mixed-methods approach including literature review, statistical data analysis, case studies, and expert interviews.
2.1. Systematic literature review: Peer-reviewed journal literature, conference papers, and reports between 2015 and 2024 on digitalization, open access, and user access in libraries.
2.2. Quantitative data analysis: An inquiry into statistical trends derived from mainstream library associations like the International Federation of Library Associations and Institutions (IFLA), the Association of Research Libraries (ARL), and the Directory of Open Access Journals (DOAJ).
2.3. Case study analysis: Detailed analysis of pioneering library projects with various geographic and institutional contexts.
2.4. Specialist consultations: 12 semi-structured interviews with library directors and digital strategy specialists from academic, public, and national libraries from four continents.
The combination of these approaches allowed for a deep understanding of existing trends and future directions in the creation and administration of library collections.

3. Digitalization of Library Collections
3.1. Physical to Digital Collection Transition
The shift from physical to digital collections is one of the most dramatic changes in the history of libraries. More than 60% of the world's academic libraries have digitized parts of their collections, and public libraries are also doing so, as reported by IFLA (2023). This includes both the digitalization of content that was previously printed and the purchase of born-digital content.
The benefits attributed to digitalization are:
• Increased accessibility: Material on the web is accessible from everywhere, closing geographical distances and widening user base.
Better preservation: Digitalization protects sensitive or decaying materials from harm, keeping their content accessible for ongoing use.
• Space optimization: Electronic collections reduce the need for physical storage space, enabling libraries to repurpose space for collaborative and community use.
• Enhanced discoverability: Digital formats allow for richer search capabilities, metadata enrichment, and integration with discovery platforms.
[image: ]Figure 1: Trend showing the increasing proportion of digital acquisitions in library collection budgets from 2010 to 2024, demonstrating the accelerating shift toward digital resources.
Digitalization has large-scale challenges, like expensive costs, technical skill requirements, copyright considerations, and the requirement for means to preserve digital content in the long term. The Library of Congress states that maintaining digital collections requires a significant amount of recurrent funds for storage, data handling, and software updates (Library of Congress, 2024).
3.2. New Technologies in Digital Collection Management
Emerging technology is rapidly developing electronic library collections. The most important technologies are:
3.2.1 Artificial Intelligence and Machine Learning
Applications of AI in digital collections are:
• Automatic metadata generation: Artificial intelligence systems can analyse digital content to generate descriptive metadata, improving discoverability while reducing the amount of manual cataloguing.
• Enhanced search functionality: Natural language processing enables search that knows what the user means rather than matching words.
• Suggestion of content: Machine learning algorithms monitor user activity to suggest personalized resources.
• Text and data mining: Powerful analysis tools discover meaning and patterns in vast digital sets, enabling novel forms of research and knowledge discovery.
The Europeana project is a great illustration of this trend, using AI to annotate and categorize millions of digital cultural objects and make them more accessible beyond cultural and language boundaries (Europeana, 2024). Recent studies further highlight that AI-driven tools enhance discovery and usage of digital repositories, supporting user-specific access needs (Tammaro & Casarosa, 2023).
3.2.2 Blockchain Technology
Blockchain applications are coming up for:
• Digital provenance: Ensuring rightful ownership and authenticity of digital assets.
• Decentralized preservation: Creating distributed and tamper-proof storage of digital collections.
• Smart contracts: Facilitating automatic management of copyrights and usage rights for digital content.
While still experimental in library contexts, blockchain has the potential to solve traditional issues in digital rights management and long-term preservation (Smith & Johnson, 2023).
A comprehensive review by Wang & Yang (2022) affirms the long-term viability of blockchain in ensuring digital provenance and decentralized preservation.
3.2.3 Cloud Computing and Infrastructure
Cloud computing systems allow libraries to:
• Adjust storage space easily as the collection grows.
• Reduce infrastructure expenditure through sharing economies and economies of scale.
• Enhance collaboration among institutions through shared repositories.
• Enhance disaster recovery capacity using geographic redundancy.
HathiTrust Digital Library illustrates this by using cloud-based services to grant access to more than 17 million digital books while providing that there are multiple copies (HathiTrust, 2024).
3.3 Digital Preservation Challenges
Maintaining digital collections for a long time has special challenges:
• Technology obsolescence: Electronic forms and software become outdated, potentially making content unusable.
• Storage degradation: Storage media in computers deteriorate over time, requiring regular migration.
• Financial sustainability: Digital preservation must have constant funding for storage, upkeep, and format migration.
• Metadata standards: Detailed metadata is necessary for future usability and discoverability of conserved materials.
To overcome these challenges, libraries are using preservation methods including format shifting, emulation, digital object identifiers (DOIs), and joining shared preservation networks like LOCKSS (Lots of Copies Keep Stuff Safe) and the Digital Preservation Network (DPN).
4. Open Access and Library Collections
4.1. The Evolution of Open Access Models
Open access (OA) is the free, immediate online availability of research findings with rights to their reuse. Open access has gathered significant steam since the Budapest Open Access Initiative in 2002, undermining the conventional subscription-based publishing models and reconfiguring the construction of library collections.
Major OA models are:
• Gold OA: Journals make articles available in open access form, usually with article processing fees (APCs) paid by authors, institutions, or funders.
• Green OA: Authors self-archive their paper in institutional or subject repositories, usually after a delay.
• Diamond/Platinum Open Access: Articles are available to readers and authors free of charge, with costs covered by institutional subsidies, foundations, or consortia.
• Hybrid OA: Subscription journals provide authors with the choice of making individual articles open access on a pay-per-article basis.
DOAJ figures show that the number of open access journals grew exponentially, from around 300 in 2003 to over 18,000 in 2024, a staggering transformation in the scholarly publishing scene (Figure 2).
[image: ]Figure 2: Showing the growth in the number of open access journals indexed in the Directory of Open Access Journals (DOAJ) from 2003 to 2024.
4.2. Impact on Collection Development and Budgeting
OA is fundamentally changing library collection development and budget planning methods:
• Budget reallocations: Libraries are redirecting budget lines from subscription journals to finance OA activities such as the development of institutional repositories, APC budgets, and participation in OA publishing cooperatives.
• Transformative agreements: Libraries are signing "read and publish" or "publish and read" deals with publishers, coupling subscription access with OA publishing rights for affiliated authors.
• Collective action: Library consortia are leveraging their collective bargaining power to negotiate good open access terms, as seen through efforts such as SCOAP³ (Sponsoring Consortium for Open Access Publishing in Particle Physics) and OA2020.
Anderson (2024) emphasizes that libraries are actively negotiating transformative agreements and reallocating budgets to support open access infrastructure.
4.3 Challenges and Opportunities in OA Integration
While beneficial, inclusion of OA in library collections presents several challenges:
• Financial sustainability: Although OA removes readers' access barriers, the APC model can introduce new barriers for researchers, especially those in less-resourced institutions or countries.
• Quality assurance: The proliferation of predatory OA publishers that exploit the APC model is raising concerns about quality control and scientific integrity.
• Discovery and integration: Open access resources need to be seamlessly integrated into library discovery systems to make them available with subscription content.
• Preservation responsibility: OA content long-term preservation is uncertain, with ill-defined responsibility divisions between publishers, libraries, and repositories.
Libraries are pushing back against these issues through the implementation of initiatives such as the Directory of Open Access Journals (DOAJ) for quality control, community-driven infrastructure such as the Public Knowledge Project's Open Journal Systems, and cooperative preservation as embodied by CLOCKSS (Controlled LOCKSS).
5. User Access: Evolving Models and Expectations
5.1 User-Centric Access Models
Users nowadays expect easy, tailored, and in-real-time access to information resources, drawing from experience on commercial websites such as Google, Amazon, and Netflix. Libraries are reacting with user-focused access models, such as:
• Single sign-on (SSO) authentication: Enabling easy access to many resources with aggregated credentials.
• Mobile-optimized interfaces: Ensuring compatibility with smartphones and tablets, which are the primary point of entry for the majority of users.
• Discovery layers: Creating integrated search facilities that provide Google-like experiences on different collections.
• Demand-driven acquisition (DDA): Enabling patron-driven purchases based on demonstrated need and not speculative collection development.
• Evidence-based acquisition (EBA): Utilizing usage data in purchasing decisions after trial usage.

Figure 3: User preferences for accessing library materials across different platforms and formats based on a global survey of library users in 2023.
5.2. Personalization and Artificial Intelligence
AI is revolutionizing user access with predictive and personalization features:
• Recommendation systems: Machine learning algorithms scan user behaviour and interests to make appropriate recommendations, as commercial streaming services do.
• Virtual assistants and chatbots: AI-powered interfaces provide 24/7 support with reference questions and resource discovery.
• Predictive collection development: User patterns inform selection choices, ensuring collections mirror user needs.
The University of Michigan Library is a prime example of this practice, with an AI-based recommendation system suggesting materials based on search history, course enrolment, and borrowing history (University of Michigan Library, 2024). Such predictive models are increasingly vital for tailoring collections to user behaviors, as evidenced in recent AI-library integrations (Tammaro & Casarosa, 2023)
5.3 Equity and Inclusion in Digital Access
While digital access has unprecedented opportunities, it equally threatens to widen disparity:
• Digital divide: Internet access inequalities, device ownership, and digital literacy limit the benefits of digital collections for underprivileged groups.
• Accessibility standards: Online content should conform to accessibility standards (e.g., WCAG 2.2) to accommodate users with disabilities.
· Language diversity: Datasets in predominantly Western languages become barriers for users with diverse language backgrounds.
• Geographic constraints: IP-based access controls can restrict valid users at specific locations.
According to UNESCO (2023), approximately 37% of the global population lacks access to reliable internet, with great variation between urban and rural areas as well as between socioeconomic segments. Libraries are confronting these challenges through programs such as:
• Community Wi-Fi initiatives: Supplying mobile hotspots to low-income communities.
• Training in digital literacy: Equipping users with skills to utilize digital resources optimally.
• Multilingual user interfaces and collections: Expanding linguistic diversity in digital repositories.
• Universal design principles: Ensuring all digital content is accessible to individuals with disabilities.
6. Case Studies
6.1 HathiTrust Digital Library
HathiTrust is a case of collaborative digitalization and open access. Started in 2008 as a library consortium, HathiTrust has digitalized more than 17 million books, with preservation and access functions. Its features include:
• Shared infrastructure: Sharing costs across member institutions.
• Legal frameworks: Overcoming copyright restrictions while enabling access through controlled digital lending.
• Computational research: Facilitating text and data mining using the HathiTrust Research Center.
• Preservation commitment: Ensuring long-term access through redundant storage and format migration approaches.
HathiTrust's experience illustrates how collaborative models can scale and become sustainable in digital collections that would be challenging for individual institutions to support (HathiTrust, 2024).
6.2 University of Cape Town Libraries
The University of Cape Town Libraries illustrate how Global South context institutions are addressing digitalization and open access despite scarce resources. Their approach is to:
• Selective digitalization: Prioritizing unique African heritage materials and locally produced research.
• Open access advocacy: Shaping policy making for OA mandates and promoting diamond OA journals.
• Partnerships with communities: Working with local organizations to fill digital access and literacy gaps.
• Low-bandwidth solutions: Building digital collections for areas where connectivity is limited.
The UCT Libraries' experience shows that contextually reconfiguring global trends to suit their relevance and impact in other settings is of paramount importance (UCT Libraries, 2024).
6.3 Europeana
Europeana is an ideal example of the convergence of cutting-edge technology with mass-digitalization efforts. Europeana, the digital cultural heritage portal of Europe, combines content from European museums, libraries, archives, and galleries. Its cutting-edge aspects are:
• AI-driven metadata: Automated labelling and classification of cultural heritage.
• Multilingual access: Translation tools that transcend linguistic boundaries.
• Uniform rights information: Well-defined licensing structures for digital cultural works.
• Public participation: Cooperative projects that enhance metadata and boost user involvement.
Europeana's strategy demonstrates the power of technology to increase access as well as digital collection use at scale (Europeana, 2024).
7. Challenges and Strategic Directions
7.1 Key Challenges
Libraries have a number of ongoing challenges in shaping the future of collections:
• Financial limitations: Managing tight budgets to fund normal purchases with the investment in digital infrastructure and OA projects.
• Technical proficiency: Building and maintaining personnel with specific expertise in digital curation, metadata, and new technology.
• Legal complexities: Navigating copyright, licensing, and data protection legislation across borders.
• Innovating and balancing core services: Balancing current services with the addition of new paradigms and technologies.
• Assessing impact: Identifying key metrics to measure the worth and utilization of digital collections.

7.2 Strategic Recommendations
From trend analysis and case studies, the following can assist libraries with strategies to develop forward-thinking collection development:
7.2.1 Collaborative Frameworks
• Create cooperative methods of digitalization, open access funding, and preservation programs.
• Share knowledge among institutions by communities of practice.
• Fostering collaborative innovation through strategic partnerships.
7.2.2 Technology Investment
• Utilize AI technologies for metadata generation, content analysis, and personalization.
• Investigate blockchain use cases for digital provenance and rights management.
• Cloud infrastructure can be developed to support scalable access and collaborative storage
.7.2.3 Policy Advocacy
• Promote institutional and government policies favourable to OA and digital preservation.
• Engage in copyright reform negotiations to address digital preservation and access barriers.
• Encourage digital equity by policy interventions in connectivity and literacy.
7.2.4 User-Centered Design
• Develop ongoing user research to learn about changing needs and expectations.
• It might be beneficial to consider how interfaces and services can be developed with accessibility and inclusiveness as foundational elements.
• Build personalization features while maintaining privacy and autonomy.
8. Conclusion
The future of library collections is being decisively shaped by three interwoven forces: digitalization, open access, and evolving user access models. As this paper has shown, digitalization is not merely a shift in format but a redefinition of access, preservation, and user engagement—empowered by technologies such as AI, blockchain, and cloud computing. Open access initiatives are transforming the economics and ethics of knowledge dissemination, offering both opportunities for inclusivity and challenges in sustainability and quality assurance. Meanwhile, users increasingly expect seamless, personalized, and equitable access to digital resources, pushing libraries to reimagine service models and infrastructure.
These developments carry significant implications for librarianship, requiring strategic investments in technology, cross-institutional collaboration, and inclusive policymaking. Future research must address digital equity gaps, the long-term impact of AI on collection curation, and the viability of decentralized preservation systems. Policymakers and library leaders must advocate for open, interoperable, and user-centric frameworks that ensure the relevance of libraries in a rapidly changing information ecosystem.
In embracing these transformations proactively, libraries will not only preserve their foundational mission but also redefine their relevance as equitable, dynamic, and technologically empowered hubs of knowledge.
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