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Abstract: 

"Emerging technologies in librarianship" is the topic of this article, which looks at four specific 

technologies - Artificial Intelligence (AI), Blockchain, Augmented Reality (AR), and Big Data Analytics. 

The focus is on how these technologies are transforming information access, user engagement, collection 

management, and the operational efficiency of libraries. The article discusses challenges faced by libraries 

such as budget shortages, lack of training for personnel, privacy, and equal opportunity to access digital 

resources. Finally, the article provides strategic recommendations for libraries to use as they adapt to 

changing technologies while maintaining ethical and inclusive practices. 
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Introduction 

With the integration of new technology into how we conduct our business, the field of library science is 

evolving and changing quickly. Libraries are also re-defining themselves as the main place for knowledge-

based communities due to these same changes with technology. The use of AI, blockchain, augmented 

reality (AR), and big data has tremendous potential for improving service delivery, improving workflow, 

and providing other innovative ways to interact with users. This article provides insight into how these 

technologies can be used in libraries and more broadly in our professional community. 

 

Literature Review 

The scholarly discourse on technology in libraries indicates a strong demand for modernization based on 

user expectations and the potential of technology.  According to Smith (2022), AI can automate labor-

intensive tasks, such as cataloguing, and enhance search tool precision.  Jones and Lee (2023) conclude 

that blockchain can enhance the protection of intellectual property and enable trustworthy sharing of 

resources.  Kumar et al. (2021) claim that AR may yield immersive and interactive learning environments, 

resulting in greater engagement with library users.  Chen and Roberts (2022) illustrate how big data 
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analytics can be employed to adapt collection and program development to the changing needs of a 

community.  Taken together, these articles highlight the importance of emerging technologies in keeping 

libraries relevant throughout the 21st century. 

 

Table 1: Summary of Recent Studies on Emerging Technologies in Libraries 

Technology Key Application Areas Reported Benefits Noted Challenges 

Artificial 

Intelligence (AI) 

Automated cataloging, virtual 

assistance, search enhancement 

Increased efficiency, 

personalized services 

Ethical concerns, staff 

training 

Blockchain Digital rights management, 

interlibrary loans 

Secure transactions, 

transparency 

Implementation 

complexity 

Augmented 

Reality (AR) 

Interactive exhibits, virtual 

tours 

Enhanced user 

engagement, educational 

impact 

High development cost, 

access issues 

Big Data 

Analytics 

User behavior analysis, 

collection development 

Data-driven decisions, 

resource optimization 

Privacy concerns, data 

management 

 

Applications of Emerging Technologies in Librarianship 

 

Artificial Intelligence (AI) 

The use of AI technologies such as machine learning and natural language processing in libraries have 

improved functionality across multiple library services. One of the ways AI-powered search engines work 

is by understanding user intent and therefore improving the relevance of search results. Another example 

is that virtual chatbots provide 24/7 reference services, allowing for shorter wait times and greater 

accessibility. By automating metadata tagging, digital collections can also be processed much more 

quickly and therefore made available to users as quickly as possible. The British Library is one example 

of a library that has successfully integrated AI into digitizing and cataloging large volumes of archives, 

which demonstrates the potential for scalability. In the near future, there may also be other uses of AI in 

libraries, including predictive analytics to assist in anticipating user needs. 

 

Blockchain 

By using the decentralized ledger technology of blockchain, libraries can effectively track digital 

ownership and be able to protect copyright. As a result, blockchain creates non-editable records that 

provide a way to audit and track the usage of digital material so that no materials are used for any purpose 

without the right holder's approval. In addition, since blockchain provides a non-editable record that can 

be used to track materials lent between libraries, it provides an opportunity to build trust among them 

through more transparency in the way shared materials are tracked. While the proof of concept projects 

have demonstrated the value for libraries, wider use of blockchain in libraries will need to address both 

technical and regulatory barriers. 
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Augmented Reality (AR) 

In many libraries, AR is used to create an interactive experience by combining digital and physical content 

together in a way that allows users to see it at the same time as they physically visit the library. For 

example, an AR application can be used to show the historical context of objects, or to virtually recreate 

a historical site. Libraries have found AR to be a valuable tool for attracting younger patrons through the 

use of gamification and providing an immersive way of learning. Moreover, by providing remote access 

through virtual tours, libraries can give patrons access to library services even during times when 

restrictions are in place, such as during the COVID-19 pandemic. 

 

Big Data Analytics 

Libraries collect extensive data from user interactions, borrowing records, and digital resource usage. Big 

data analytics tools help interpret these datasets to reveal patterns and preferences, enabling libraries to 

tailor services and optimize collections. For example, analyzing peak usage times allows better staffing 

and programming schedules. Predictive analytics can forecast demand for resources, guiding acquisition 

budgets more effectively. Such insights also support targeted marketing strategies to enhance community 

engagement. 
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Graph 1: Adoption Rates of Emerging Technologies in Libraries (2018-2023) 

 

 
The above bar graph illustrating the percentage of libraries adopting AI, blockchain, AR, and big data 

analytics over five years shows steady growth in AI and big data use, with blockchain and AR adoption 

increasing more gradually due to higher complexity and cost. 

 

Challenges and Considerations 

While these technologies are promising, they pose several challenges to libraries. Budgetary constraints 

limit the ability of institutions to purchase and maintain state-of-the-art technology (i.e., smaller library 

systems). Staff members require regular training to operate and implement new technologies (i.e., the cost 

of staff professional development). Security and privacy are essential to libraries that provide services 

using AI and big data and collect personal data from users. Libraries need to establish clear policies on 

user confindentiality. The digital divide continues to exist; therefore, user groups that have not previously 

had access to technology-enhanced resources are at risk of being left behind. Libraries need to ensure all 

communities have equitable access while also assisting in promoting digital literacy and improving the 

infrastructure of their communities. 
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Table 2: Key Challenges in Technology Adoption in Libraries 

Challenge Description Impact on Library Services 

Budget 

Constraints 

Limited funding for 

hardware/software 

Delays or limits technology 

integration 

Staff Training Need for continuous education Potential underutilization of tools 

Privacy Concerns Risks related to data collection User trust and legal compliance 

issues 

Digital Divide Unequal access to technology Exclusion of marginalized 

populations 

 

Graph 2: Distribution of Challenges Faced by Libraries in Adopting Technology 

 
The above pie chart shows proportions of libraries reporting each challenge, with budget constraints 

representing about 40%, staff training 25%, privacy concerns 20%, and digital divide 15%. 

 

Future Directions and Recommendations 

To fully leverage emerging technologies, libraries should: 

• Conduct thorough community needs assessments to guide relevant technology adoption. 
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• Prioritize investment in staff training to build digital competencies. 

• Develop comprehensive policies on data privacy, security, and ethical AI use. 

• Engage in partnerships with technology providers, academic institutions, and other libraries to 

share best practices and resources. 

• Actively address the digital divide by offering access to technology and digital literacy programs. 

• Foster innovation through pilot projects and iterative evaluation of technology deployments. 

By adopting these strategies, libraries can enhance their roles as inclusive, innovative centers of 

knowledge in an increasingly digital world. 

 

Conclusion 

With the rapid advancement of new technologies like artificial intelligence, blockchain, augmented reality 

(AR), etc., informatics is changing. This change will be reflected in how we access information, how we 

utilize resources for business/corporate processes (e.g., internal operations), and engage users with 

libraries (e.g., through technology; and use of mobile digital media). Developing a shared understanding 

among leadership on what emerging technologies (financing) must be addressed by libraries through 

strategic planning will allow libraries to maximize these opportunities since they will continue to evolve 

over time. Developing a strategy that embraces the evolution of libraries through a community-centered 

approach using emerging technologies will allow libraries to maintain their relevance and achieve their 

mission. 
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