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LIBRARIES IN AI ERA: APPLICATIONS AND PERSPECTIVES

Ethical Use of Artificial Intelligence in Library

Abhishek Das Neeraj Mahajan Prateek Bobhate

Abstract

Libraries have evolved from traditional repositories of knowledge to dynamic hubs of digital
information, embracing artificial intelligence (AI) to enhance user experiences. This review
explores the multifaceted role of AI in libraries, focusing on key areas such as information
discovery, transparency, accountability, privacy, data protection, intellectual freedom, human-
AI collaboration, inclusivity, and accessibility.

AI algorithms enable personalized recommendations, leveraging users' preferences and reading
histories to suggest relevant resources and foster exploration. However, ensuring algorithmic
transparency and accountability is crucial to maintaining user trust. Libraries must educate
users about AI workings and mitigate biases in recommendations, promoting fairness and
inclusivity across diverse user groups.

Privacy and data protection are paramount, requiring robust security measures and
compliance with regulations to safeguard user data. Libraries must balance AI-driven
recommendations with intellectual freedom, avoiding censorship and promoting diverse
viewpoints. Human-in-the-loop models empower librarians to refine AI recommendations,
ensuring alignment with library values and user needs.

Inclusivity and accessibility are core principles, with AI bridging gaps to provide equitable
access to resources for all users. By navigating ethical considerations and prioritizing user-
centric AI systems, libraries can harness AI's potential to create inclusive, informed, and
empowered communities.
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1. Introduction

Since time immemorial, libraries have been recognized as invaluable knowledge resources, providing access
to knowledge, information, and cultural enrichment has been the main motto of establishing libraries worldwide
(Zarei et al., 2024). We are living in a digital era where every hard copy is converted to a soft (digital) form
which is much more portable, accessible, and transferrable. [Figure-1] In primitive times, clay capsules or
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stones were used for transmitting facts through media, followed by the medieval time when papyrus in
Egypt and vicinity, and parchments in Greece were popular media, whereas, presently the technology of

Figure 1:  Futuristic View of AI Complemented Library

paper, microform, and now the virtual or electronic media has occupied the majority of space (Lalitha et al.,
2024). Thus, the role of libraries now goes beyond simply housing books and offering quiet study spaces
along with a scope to nurture knowledge and debates. Library management has embraced technology with
time and it is now at the forefront of empowering users through the ethical and equitable use of artificial
intelligence (AI) (Narayanan et al., 2023). Artificial Intelligence, with its ability to handle and analyze vast
amounts of data and make intelligent predictive and generative output, has the potential to revolutionize
how libraries operate and serve the communities. By harnessing the power of AI, libraries can enhance user
experiences, personalize services, and ensure equitable access to information for all (Mir et al., 2023). One
key aspect of empowering library users is the enhancement of information discovery. With AI algorithms,
libraries can recommend relevant resources based on users’ preferences, reading history, and interests. This
personalized approach not only saves users time but also exposes them to a wider range of materials they
may not have otherwise discovered (Das & Islam, 2021). By tailoring recommendations to individual needs,
libraries can empower users to explore new topics, expand their knowledge, and engage with diverse
perspectives.
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Figure 2: Mind Map of the medical topic- Anaemia (Designed using AI)

2. Empowering Information Discovery

2.1  Personalized Recommendations

The libraries are ineffective and they lose impact if the users and readers do not access it properly. The use
of AI algorithms can uphold it to the best by recommending relevant resources based on users’ preferences,
reading history, and interests. For example, if a student is studying Anaemia in the library, using available
resources, AI can generate a personalized mind map, which can add learning. [Figure-2] AI algorithms can
also generate personalized recommendations to users to save time and expose users to a broader range of
resources, fostering exploration and knowledge expansion (Narayanan et al., 2023).

3. Transparency and Accountability

3.1 Algorithmic Transparency

As libraries integrate artificial intelligence (AI) into their systems, transparency becomes a critical ethical
consideration. Transparency builds trust and trust ensures more transparency. To ensure the users’ trust,
transparency plays a key role. When users understand how AI algorithms work, they are more likely to trust
the recommendations provided by these systems. Transparent algorithms allow libraries to be accountable
for the recommendations of their users. It is to be noted that librarians must be readily available to address
any issues or glitches related to algorithmic transparency. Mindful and informed users can make better
decisions in using the AI algorithms ensuring its transparency. It can only be achieved if the users know
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how recommendations are generated and they can critically evaluate and customize their interactions with
the system. Libraries must ensure that AI algorithms are transparent. Proper education and training of the
users about AI algorithms through workshops on understanding recommendation systems and their
limitations is also needed. In this regard, privacy Awareness is also to be ensured (Omame & Alex-Nmecha,
2020).

3.2 Accountability and Bias Mitigation

Libraries must also be accountable for the recommendations generated by AI systems used in the management
of it. Periodic monitoring and auditing of AI systems by experts are needed to maintain the standard.
Librarians also should be involved actively to assess the impact and recommendations to address any
unintended consequences. Accountability extends to data privacy and security. Libraries must protect user
data and comply with privacy regulations. AI algorithms can deliberately or unknowingly integrate biases
present in training data. Library management authority must take due care to detect and mitigate bias for
fairness across user groups (e.g., gender, ethnicity, socioeconomic status) and adjust algorithms to reduce
disparities accordingly. Librarians must be educated about bias detection and challenge assumptions
embedded in AI systems based on their knowledge. By prioritizing accountability and bias mitigation,
libraries can ensure that AI serves users ethically, transparently, and without perpetuating harmful biases
(Das & Islam, 2021; Kumar & Sheshadri, 2019; Barki, 2022).

4. Privacy and Data Protection

4.1 User Privacy

The most important and sensitive issue in the application and use of AI in library management systems is
user privacy. AI systems are trained in such a way that it collects user data for working memory for personalized
and future recommendations. Libraries must be vigilant enough to safeguard this information, ensuring
compliance with privacy regulations and user consent (Hodonu-Wusu, 2024).

4.2 Data Security

All the libraries handle loads of sensitive data, including reading preferences, search history, and personal
details of their users. A breach could compromise user trust and confidentiality with severity. Regular
security audits and vulnerability assessments are essential to prevent unauthorized access. Investment in
secure infrastructure for AI systems including secure servers, firewalls, intrusion detection systems, and
regular software updates can be helpful in achieving this. Ultimately, robust security measures are crucial to
protect user data from breaches or unauthorized access (Das & Islam, 2021; Barki, 2022; Hodonu-Wusu,
2024).
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5. Intellectual Freedom and Censorship

5.1 Balancing Recommendations

As AI can enhance information discovery, it should not limit users’ exposure to diverse perspectives.
Libraries must strike a balance between personalized recommendations and unexpected exploration (Das &
Islam, 2021; Lalitha et al., 2024)

5.2 Avoiding Censorship

Libraries are goldmines of intellectual freedom, providing access to diverse, often intriguing, and even
controversially logical viewpoints and ideas. AI systems should not inadvertently suppress or censor
content based on biases or popular opinion. To ensure this, libraries must be transparent about the criteria
used for content recommendations. Users should be aware of the fact of filtering or prioritization. Overzealous
Filters are also to be avoided as this restricts access to legitimate information. Libraries should actively
monitor and adjust these filters to prevent unintended censorship (Omame & Alex-Nmecha, 2020; Hodonu-
Wusu, 2024).

6. Human-AI Collaboration

6.1 Human-in-the-Loop

Human-in-the-loop refers to the active involvement of humans (as in here the experts or librarians) in the
decision-making process of AI systems. Rather than fully automated algorithms, human-in-the-loop models
combine machine intelligence with human judgment making it livelier. Librarians play a vital role in curating
and refining AI recommendations. Human oversight ensures that AI aligns with library values and user
needs. Humans in the loop is also helpful in quality assurance. Human-in-the-loop allows for real-time bias
detection strengthening fairness and inclusivity. Human inclusion can also be beneficial as it allows for
adaptability. When new topics emerge or user preferences change, librarians can adjust AI parameters
accordingly (Mir et al., 2023; Bhutoria, 2022).

6.2 Empowering Librarians

Librarians must be sufficiently literate in handling AI systems and constantly collaborate with data scientists
for mutual understanding and effective decision-making. Feedback Loop and balancing automation with
human judgment is the key to success (Das & Islam, 2021; Lalitha et al., 2024).

7. Inclusivity and Accessibility

7.1 Equitable Access and Addressing Bias

Libraries serve diverse communities with varying needs. Equitable access ensures that all users can benefit
from library resources and services regardless of their background, status, abilities, or circumstances. AI
can help in overcoming barriers by bridging the gaps by tailoring recommendations to individual preferences.
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For example, personalized book recommendations can cater to different reading levels, languages, or interests.
Libraries should actively consider marginalized groups. AI systems must not encourage existing inequalities.
Instead, they should promote equal opportunities for learning and information access. Libraries must break
the digital divide. Equitable access extends beyond physical libraries. It includes digital resources, online
catalogues, and remote services. Libraries must ensure that AI-driven platforms are accessible to everyone,
regardless of their technological literacy or internet connectivity. By prioritizing equitable access, libraries
can fulfil their mission of serving as democratic spaces where knowledge is freely accessible to all, fostering
lifelong learning and empowerment (Das & Islam, 2021; Lalitha et al., 2024; Omame & Alex-Nmecha, 2020;
Kumar & Sheshadri, 2019; Barki, 2022; Hodonu-Wusu, 2024).

8. Conclusion

As libraries attach and embrace AI systems and algorithms, they must uphold ethical principles.
Transparency, accountability, data privacy, data safety, optimization and data quality, and user-centric AI
systems can empower information seekers while preserving intellectual freedom. By navigating the ethical
landscape, libraries can harness AI’s potential to create a more inclusive and informed society.
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The Source of figures:

Figure 1- This panel contains two figures which have been created by the authors using advanced prompts
in the AI platform ‘Adobe Firefly’. The copyright belongs to the authors of this article only.

Figure 2- This figure contains an exemplary mind map that has been created by the authors using the
software ‘Xmind’ through VBA code generated by ChatGPT-3.5 using the advanced prompt. The copyright
belongs to the authors of this article only
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