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Abstract - This study examines the integration of artificial
intelligence (AI) into metadata management in libraries,
focusing on its challenges, opportunities, and future trends.
Metadata plays a critical role in organizing and retrieving
library resources, and Al offers the potential to automate these
processes. The objectives of this study are to explore the
challenges libraries face with Al-driven metadata, identify
opportunities for improvement, and analyze emerging trends.
Using a systematic literature review, relevant articles were
analyzed to draw insights. Key findings reveal that data quality,
ethical concerns, and technical limitations are major challenges.
However, Al presents opportunities such as automating
metadata creation, improving resource discoverability, and
efficiently managing large digital collections. Future trends
include the increased use of linked data and predictive analytics,
which will shape how metadata is managed. The study
concludes that while Al brings significant benefits, human
oversight is essential, and libraries need to focus on training
staff and updating policies for effective Al integration.
Keywords: Artificial Intelligence (AI), Metadata Management,
Libraries, Challenges, Opportunities

I. INTRODUCTION

Metadata, often referred to as “data about data,” plays a
crucial role in library science by providing structure,
organization, and accessibility to information resources. It
enables libraries to manage, categorize, and retrieve vast
amounts of information effectively. Metadata includes
descriptive details about a resource - such as author, title,
publication date, and subject matter - making it essential for
cataloging, discovery, and resource management.
Traditionally, libraries have relied on standardized metadata
systems like MARC (Machine-Readable Cataloging) and
Dublin Core to ensure consistency and interoperability across
institutions (Tella ef al., 2023). These frameworks have long
been the foundation of efficient library operations, supporting
librarians and users in navigating complex collections of
physical and digital resources.

In the digital age, the role of metadata management has
expanded significantly. The sheer volume of digital content -
ranging from e-books and online journals to multimedia
resources - has required libraries to rethink how they manage
and organize information (Cox, 2023). Digital collections
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necessitate more robust and flexible metadata frameworks
capable of handling various types of data formats and media.
As libraries continue to shift from physical to digital
repositories, metadata management becomes not only a tool
for cataloging but also a critical component for ensuring
access, visibility, and user engagement with digital resources.
Furthermore, metadata is increasingly essential for enabling
advanced search functions, cross-referencing across
platforms, and ensuring compliance with emerging standards
like linked data, which allows for greater interoperability
between digital collections.

The introduction of artificial intelligence (AI) has brought
about profound changes in how libraries manage metadata
(Mahmud, 2024). Al technologies - such as machine learning,
natural language processing, and image recognition - have
the potential to automate many aspects of metadata creation
and maintenance, reducing the need for manual input. This
automation can increase the speed and accuracy of metadata
generation, enabling libraries to keep pace with the rapid
growth of digital collections. Moreover, Al-driven systems
can analyze and generate rich, semantic metadata that
enhances the discoverability of resources, allowing users to
find information more efficiently. Al is also influencing how
libraries interact with users, offering personalized
recommendations and improving user experience by
interpreting search queries and suggesting relevant resources.

II. RATIONALE FOR THE STUDY

Metadata management is crucial in the Al era because it
underpins the organization and accessibility of information in
an increasingly digital and data-driven world. As Al becomes
more integrated into library systems, metadata plays a pivotal
role in ensuring that Al algorithms can effectively process,
categorize, and retrieve information. Libraries are at the
intersection of information management and technological
innovation, making the integration of Al with metadata
management an essential evolution for the field. Without
high-quality metadata, Al technologies would struggle to
perform key functions, such as content recommendation,
automated cataloging, and advanced search capabilities.
Therefore, efficient metadata management serves as the
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backbone for Al-enhanced library operations, ensuring that
the technology can be fully leveraged to improve resource
utilization, enhance user experiences, and support digital
transformation. Moreover, Al has the potential to solve some
long-standing challenges in metadata management, such as
improving the scalability of cataloging large collections and
minimizing human errors. This implies that Al can help
libraries operate more efficiently, freeing up resources for
more strategic initiatives. However, these opportunities also
come with challenges, including ensuring the accuracy and
ethical use of Al in managing sensitive data, maintaining
consistency with established metadata standards, and training
staff to work alongside Al systems.

II. STATEMENT OF THE PROBLEM

Despite the growing body of research on Al’s impact in
various sectors, the literature addressing Al’s specific
influence on metadata management in libraries remains
relatively sparse. While numerous studies explore Al in
library operations more broadly - focusing on areas like user
services, reference management, and digitization - there is
limited focus on how Al transforms metadata processes
specifically. Current research often addresses the technical
aspects of Al and metadata separately, without considering
how they intersect in practical library settings (Tella et al.,
2023; Sukula, 2023).

Furthermore, many existing studies fail to account for the
ethical and operational challenges that arise when integrating
Al into metadata management (Chhetri, 2023; Mallikarjuna,
2024; Manoharan et al., 2024; Priya & Ramya, 2024). Issues
such as bias in Al algorithms, the potential loss of human
oversight, and the long-term sustainability of Al-driven
metadata systems are often overlooked. As a result, there is a
clear need for more focused research that examines both the
practical and ethical implications of Al in metadata
management within libraries. This study seeks to fill that gap
by exploring the challenges and opportunities that Al
presents for metadata management and identifying future
trends that libraries must prepare for as they embrace Al
technologies.

ITI1. RESEARCH QUESTIONS

The following questions guided the study.
1. What challenges are libraries facing in metadata
management with Al integration?
2.What opportunities does Al present for improving
metadata processes?
3.How can libraries adapt to future trends in Al-driven
metadata management?

IV. LITERATURE REVIEW
A. Challenges in Metadata Management with Al in Libraries

The integration of artificial intelligence (Al) into metadata
management in libraries presents numerous challenges that
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must be carefully addressed for effective implementation. Al
has the potential to revolutionize how metadata is managed,
but its adoption also introduces complexities related to data
quality, ethical concerns, technical limitations, and human
oversight (Kim, 2025; Joselin et al., 2024). Affum (2023)
observes that one of the primary challenges in Al-driven
metadata management is maintaining data quality and
consistency. Al systems often rely on large datasets for
training, and the accuracy of these systems is contingent upon
the quality of the input data. In the context of libraries, this
means that the quality of metadata must be high to ensure
reliable outcomes. Poorly structured or inconsistent metadata
can lead to erroneous outputs, such as incorrect cataloging or
flawed recommendations. Al algorithms, particularly
machine learning models, are highly sensitive to the quality
of the data they process, and any inconsistencies in the
metadata can result in suboptimal performance. For libraries,
maintaining high standards of metadata consistency becomes
a critical challenge, especially when dealing with vast and
diverse collections (Bairagi & Lihitkar, 2024).

Another significant challenge is the ethical considerations
involved in using Al for metadata management (Lalitha et al.,
2024). Al algorithms, particularly those used in libraries,
must be designed to be unbiased and transparent. However,
biases can inadvertently be introduced into the algorithms
due to the datasets used to train them. Furthermore, there are
privacy concerns associated with the use of Al, particularly
when dealing with sensitive information, such as user data for
personalized services or metadata from archives containing
confidential materials (Bisht et al, 2023). The technical
challenges associated with integrating Al into metadata
management are also considerable. Rahman (2025) observes
that many libraries operate on legacy systems that are not
easily compatible with newer Al technologies. This poses a
significant barrier to the seamless integration of Al-driven
metadata management solutions. Moreover, Al systems
require significant computational power and technical
infrastructure, which may be lacking in many library
environments, particularly in underfunded institutions
(Balasubramanian & Tamilselvan, 2023). Even in well-
resourced libraries, there may be challenges related to
integrating Al with existing metadata standards, such as
MARC, Dublin Core, or BIBFRAME (Abdulsalami et al.,
2024). These traditional metadata frameworks may not fully
accommodate the dynamic and nuanced metadata that Al
systems can generate, leading to potential conflicts in data
representation and retrieval.

Despite Al’s capabilities, human oversight remains essential
in the context of metadata management. Verman and Gupta
(2022) state that librarians have long played a crucial role in
curating and managing metadata, ensuring accuracy and
maintaining standards. With AD’s introduction, there is a
concern that human expertise in metadata management could
be overshadowed by the automation process. Al-driven
systems, while efficient, may lack the contextual
understanding that librarians bring to metadata management,
leading to misinterpretations or inappropriate categorization
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(Sukula, 2023). Furthermore, the introduction of Al requires
library staff to acquire new skills, such as understanding Al
algorithms, troubleshooting technical issues, and managing
the outputs of Al systems. This presents a skills gap that many
libraries, particularly smaller ones, may struggle to bridge.

Implementing AI solutions for metadata management
requires significant financial and technical resources. Many
libraries, particularly in developing regions, face resource
constraints that limit their ability to adopt and maintain Al
systems (Mallikarjuna, 2024; Ponera & Kyumana, 2024).
The costs associated with acquiring Al tools, upgrading
infrastructure, training staff, and maintaining these systems
can be prohibitive. Additionally, there is a need for ongoing
technical support to ensure that the Al systems function
optimally, which may require external expertise that is costly
and difficult to procure.

V. OPPORTUNITIES PRESENTED BY AI IN
METADATA MANAGEMENT IN LIBRARIES

Despite the challenges, Al presents numerous opportunities
for improving metadata management in libraries. One of the
most promising opportunities Al offers in metadata
management is the automation of metadata generation
(Affum & Dwomoh, 2023). Traditionally, metadata creation
has been a labor-intensive process, requiring librarians to
manually input details such as author, title, subject, and other
descriptive information for each item. The authors argue that
Al can automate much of this process, using machine
learning and natural language processing (NLP) techniques
to extract metadata from digital objects automatically. For
instance, Al can analyze text, images, and even audio and
video files to generate metadata tags, reducing the need for
human input. This automation can save time and resources,
particularly in libraries with large or rapidly growing digital
collections, enabling staff to focus on higher-level tasks. Al
has the potential to improve the discoverability of resources
within a library’s collection (Jayachristrayar & Hemapriyaa,
2023). Tait and Pierson (2022) state that Al can enhance
metadata’s ability to connect users with the information they
need. Al-driven systems can analyze user search behavior,
refine search results, and suggest relevant resources based on
patterns in user queries. This makes metadata not only more
dynamic but also more responsive to individual user needs.
Mahmud (2024) states that Al also enhances faceted search
capabilities, allowing users to filter results by specific
attributes, such as date, format, or topic, and even predict the
most relevant search terms based on previous queries.

Al can improve the richness and depth of metadata through
semantic enrichment (Monyela & Tella, 2024). This involves
adding more context and meaning to metadata records,
allowing for a deeper understanding of the relationships
between different pieces of information. Al-powered tools
can analyze the content of documents, identify key concepts,
and automatically link related items within a collection
(Chhetri, 2023). For example, an Al system could recognize
that two different terms refer to the same concept (e.g.,
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“artificial intelligence” and “Al”) and link them together in
the metadata. This enhances the user’s ability to find relevant
resources, even when using varied search terms, and
improves the overall accuracy of search results.

Al’s ability to analyze and interpret metadata also enables
libraries to offer personalized user experiences (Brzustowicz,
2023). Al suggests relevant materials based on individual
preferences and past behaviors. This approach, often referred
to as Al-driven recommender systems, can help users
discover resources they might not have found through
traditional search methods. Personalized recommendations
can improve user satisfaction, increase engagement with
library resources, and foster a more dynamic relationship
between users and library systems (Balasubramanian &
Tamilselvan, 2023).

As libraries expand their digital collections, managing
metadata manually becomes increasingly challenging. Al
offers a scalable solution, allowing libraries to process large
volumes of data quickly and accurately (Tait & Pierson,
2022). Al’s ability to handle vast amounts of information
ensures that metadata remains current and comprehensive,
even as collections grow. Moreover, Al can improve the
interoperability of metadata across different systems and
platforms. Many libraries use a variety of metadata standards,
such as MARC, Dublin Core, or BIBFRAME, which can
make it difficult to integrate data from different sources
(Mahmud, 2024). Al can bridge these gaps by analyzing
metadata in various formats and translating it into a unified
structure (Tella ef al., 2023). This allows libraries to share
metadata more easily with other institutions, facilitating
collaboration and resource sharing. Al-driven systems can
also help libraries adapt to evolving metadata standards,
ensuring that their collections remain accessible and
compatible with new technologies.

VI. FUTURE TRENDS IN AI-DRIVEN METADATA
MANAGEMENT FOR LIBRARIES

The future of Al-driven metadata management for libraries is
poised to be transformative as emerging technologies
continue to evolve and integrate more deeply into library
operations. As Al advances, libraries will need to stay ahead
of trends that promise to reshape how metadata is created,
managed, and utilized. These trends include the rise of linked
data, predictive analytics, increased interoperability, and a
shift in the role of librarians in metadata curation (Tella et al.,
2023; Yoon et al., 2022; Brzustowicz, 2023). Monyela and
Tella (2024) state that one of the most significant trends in
Al-driven metadata management is the growing use of linked
data and its integration with the semantic web. The authors
submit that linked data enables metadata to be connected
across different platforms, creating a web of interrelated data
that can be easily searched and navigated. Al plays a crucial
role in enhancing linked data by identifying relationships
between different datasets, enriching metadata with
contextual information, and improving the discoverability of
resources.
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Another emerging trend is the use of predictive analytics in
metadata management (Yoon et al., 2022). Lalitha et al,
(2024) find that Al systems can analyze user behavior,
patterns in resource usage, and metadata trends to predict
future needs and optimize metadata for improved
discoverability. Predictive metadata analytics could allow
libraries to anticipate user queries, adjust metadata in real
time, and offer proactive resource recommendations.
According to Tella et al., (2023), Al plays an essential role in
managing metadata for long-term archiving and accessibility.
Al can automate the creation of preservation metadata,
ensuring that digital objects remain accessible over time. This
includes tracking the provenance of digital materials,
documenting format changes, and maintaining records of
access rights. AI’s ability to analyze vast amounts of data
quickly also makes it well-suited for identifying digital
objects at risk of becoming obsolete and recommending
appropriate preservation actions (Bisht et al., 2023).

Al-driven metadata management will continue to promote
greater interoperability between different library systems and
platforms (Joselin et al, 2024). In so doing, Affum and
Dwomoh (2023) state that Al will facilitate the sharing and
integration of metadata across institutions. This trend will
lead to more collaborative cataloging efforts, where libraries
contribute to and benefit from shared metadata repositories.
Al can also streamline the process of converting metadata
between different standards, enabling libraries to adopt new
technologies without losing the value of their existing
metadata (Rahman, 2025).

The increasing use of Al in metadata management will
inevitably lead to a shift in the role of librarians (Abdulsalami
et al., 2024). While Al will automate many of the manual
tasks traditionally associated with metadata creation,
librarians will take on more strategic roles, overseeing the
implementation of Al systems, ensuring the quality of
metadata, and addressing ethical concerns (Verma & Gupta,
2022). The human element will remain critical, particularly
in managing complex or sensitive metadata that requires
contextual understanding and cultural sensitivity (Lalitha e?
al., 2024). However, the future of metadata management will
likely involve a greater focus on multimodal metadata, which
includes text, images, audio, and video (Joselin et al., 2024).
Al’s ability to analyze different types of content - such as
extracting keywords from images or identifying themes in
videos - will enable libraries to create richer, more diverse
metadata records (Affum & Dwomoh, 2023; Tella et al.,
2023).

VII. METHODOLOGY

This paper employed a qualitative research method through a
systematic literature review. The primary objectives of the
study were to determine the challenges libraries face in
metadata management with Al integration, the opportunities
Al presents for improving metadata processes, and how
libraries can adapt to future trends in Al-driven metadata
management.

Arficles identified related to AL and
MMletadata through databaszaes (m =86)

Article Screened by titles and

Excludad chapter books, thesiz and dissertation,
unpublizhed papers, text books, conference in
non-Enzlizh lansnaze (n=3)

zhatract (=E3)

Famoved non-relevant articles

{n=59

Full-tesxt articles assessed for
aligibility (n=24)

|

|

Selectad articles ralated AT and
Metadata (n=214)

|

Author(s)

Promary review of articles
bazed on abstract

FPublizhed Tear

Technioues

24 full-text articlas mchided
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|
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Discuszsion and conclusions

Fig. 1 Literature search process
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To achieve these objectives, literature was sourced from
multiple academic databases, including Google Scholar,
Scopus, and Web of Science. The search focused on articles
related to the study’s title and objectives. Keywords such as
“metadata,” “library automation,” “artificial intelligence,”
Moreover, articles published between 2020 and 2024 were
duly considered for this search. The collected literature was
subjected to thematic analysis, which involved identifying,
analyzing, and reporting patterns (themes) within the data.
Throughout the study, the researchers adhered to all ethical

VIII. DISCUSSION OF THE FINDINGS

This study aimed to examine the challenges, opportunities,
and future trends in Al-driven metadata management in
libraries.

A. Challenges in Metadata Management with Al in Libraries

The study revealed several significant challenges in
implementing Al for metadata management. A primary
concern is data quality and consistency. Al systems rely
heavily on large, high-quality datasets for training, and any
inconsistencies in metadata can result in suboptimal
outcomes, such as incorrect cataloging or flawed
recommendations. These findings are consistent with
Affum’s (2023) observation that maintaining high standards
of metadata consistency is a critical challenge, particularly
for libraries with diverse and expansive collections. Similar
challenges are noted by Bairagi and Lihitkar (2024), who
highlight the risks of poor-quality metadata leading to
inaccurate outputs in Al systems.

Ethical and privacy concerns also emerged as significant
challenges. Al algorithms can perpetuate biases present in the
training datasets, raising questions about fairness and
transparency in Al-driven metadata systems. Lalitha et al.,
(2024) similarly emphasize the need for unbiased Al systems
in libraries, while Bisht et al., (2023) highlight the privacy
risks associated with handling sensitive metadata,
particularly in personalized services.

Furthermore, the technical barriers to integrating Al into
legacy library systems present another challenge. Many
libraries, especially in underfunded regions, lack the
necessary computational infrastructure to support advanced
Al solutions, a concern also raised by Balasubramanian and
Tamilselvan (2023). Despite Al’s potential, human oversight
remains essential. Librarians’ expertise in contextualizing
metadata is difficult to replace with Al alone, as Al-driven
systems may lack the nuanced understanding needed for
accurate categorization. Sukula (2023) and Verma and Gupta
(2022) support this finding, arguing that while Al enhances
efficiency, it cannot fully substitute human judgment in
metadata management. Additionally, the introduction of Al
necessitates upskilling library staff, a challenge for many
institutions due to resource constraints (Mallikarjuna, 2024).
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“libraries,” and “metadata management” were utilized to
ensure a comprehensive and relevant collection of literature.
A total of 86 papers were identified, but only 24 articles were
used (see Figure 1).

procedures, including ensuring the proper attribution of all
sources and maintaining academic integrity. All references
and citations were meticulously compiled and presented in
the reference list following the APA 7th edition format.

B. Opportunities Presented by Al in Metadata Management
in Libraries

Findings revealed that Al offers several promising
opportunities for enhancing metadata management.
Automation of metadata generation emerged as one of the
most beneficial uses of Al. Al’s ability to automate labor-
intensive processes like cataloging can save libraries
considerable time and resources. Affum and Dwomoh (2023)
similarly note that Al can significantly reduce the manual
workload involved in metadata creation by automating the
extraction of metadata from various formats, including text,
images, and videos.

Al also has the potential to improve the discoverability of
library resources. It can analyze user queries to suggest
relevant resources more effectively. This aligns with findings
by Jayachristrayar and Hemapriyaa (2023) and Tait and
Pierson (2022), who emphasize Al’s ability to enhance search
precision and user satisfaction through more dynamic,
personalized results. AI’s semantic enrichment capabilities
also allow for a deeper contextual understanding of metadata
records, making it easier for users to find related materials, a
point reinforced by Chhetri (2023) and Monyela and Tella
(2024).

Another key opportunity is Al’s scalability. As libraries
expand their digital collections, Al enables them to manage
larger volumes of data quickly and efficiently. Tait and
Pierson (2022) support this, noting that Al-driven systems
can handle massive digital archives, ensuring that metadata
remains up-to-date.

C. Future Trends in Al-driven Metadata Management for
Libraries

The study identified several future trends that are likely to
shape Al-driven metadata management. The growing use of
linked data and its integration with the semantic web will
allow libraries to connect metadata across platforms, creating
a web of interrelated data that can be easily searched and
navigated. Monyela and Tella (2024) emphasize linked data’s
potential for improving resource discoverability and
facilitating cross-institutional collaboration, a trend also
noted by Brzustowicz (2023).

Another emerging trend is the use of predictive analytics in
metadata management. Al systems can analyze user behavior
and metadata trends to predict future needs and optimize
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metadata for improved discoverability. Yoon et al., (2022)
and Lalitha er al, (2024) also highlight the potential of
predictive analytics to anticipate user queries and proactively
suggest relevant materials. AI’s role in digital preservation is
another important trend. As libraries focus more on
preserving digital content, Al can automate the creation of
preservation metadata, tracking the provenance of digital
materials and ensuring long-term accessibility (Bisht et al.,
2023).

Finally, Al will likely lead to a shift in librarians’ roles, from
manual metadata creation to overseeing Al systems and
addressing ethical concerns. While Al will automate many
tasks, librarians’ expertise will remain crucial in managing
complex or sensitive metadata. This finding is supported by
Abdulsalami et al., (2024) and Verma and Gupta (2022), who
argue that librarians will take on more strategic roles in the
future, focusing on system oversight and maintaining
metadata quality.

IX. IMPLICATIONS FOR PRACTICE AND POLICY

In terms of practice, librarians will need to adapt to new roles
where they oversee Al systems rather than directly manage
metadata manually. This shift requires the development of
new skills, including understanding Al algorithms and
troubleshooting system errors. To ensure successful
implementation, continuous training and professional
development in Al technologies will be crucial for librarians.
Additionally, while AI can improve the efficiency of
cataloging, human oversight must remain a central
component of metadata management, particularly in cases
that require nuanced understanding or ethical decision-
making. Librarians must work collaboratively with Al to
ensure that metadata remains accurate, inclusive, and
relevant to diverse user needs.

From a policy perspective, the integration of Al into metadata
management will require libraries to establish new guidelines
on data quality, ethical use of Al, and privacy protection.
Ensuring that Al systems are transparent and free from bias
should be a priority, especially when dealing with sensitive
data or personalized services. Libraries will need to adopt
policies that govern the ethical use of Al, including
guidelines on how Al-generated metadata should be audited
and corrected when necessary. Furthermore, policies will
need to address the issue of interoperability, ensuring that Al
systems can work with a variety of metadata standards, such
as MARC or Dublin Core, while maintaining consistency
across platforms. To support this, national and international
collaborations among libraries should be encouraged to share
best practices, tools, and strategies for integrating Al
effectively and ethically into cataloging and classification
processes.

X. CONCLUSION

This study has highlighted the complex -challenges,
opportunities, and future trends associated with integrating
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Artificial Intelligence (AI) into metadata management in
libraries. The key challenge identified was the difficulty in
maintaining high data quality and consistency. Al systems
depend on well-structured, accurate metadata; however,
inconsistencies can lead to erroneous outputs, such as
misclassifications or irrelevant recommendations. Ethical
and privacy concerns, particularly related to bias in Al
algorithms, further complicate the use of Al. Additionally, the
technical barriers posed by legacy systems and insufficient
computational infrastructure present significant challenges,
especially in underfunded libraries. Human expertise remains
crucial, as Al systems often lack the contextual understanding
that librarians bring to metadata management. On the other
hand, AI offers numerous opportunities for libraries,
especially in automating labor-intensive processes like
cataloging and classification. Al’s ability to automate
metadata generation can reduce the workload for librarians,
allowing them to focus on higher-level tasks. The potential
for Al to improve the discoverability of library resources is
another key opportunity, as Al-driven systems can
personalize searches and enhance user satisfaction. Al’s
scalability also allows libraries to manage large volumes of
metadata efficiently, ensuring that collections remain well-
organized as they expand. Future trends point toward the
growing use of linked data and predictive analytics, which
will likely transform how metadata is managed and accessed.
ATl’s role in digital preservation will also become more
prominent, helping libraries maintain the accessibility of
digital resources over time. As Al-driven metadata systems
become more advanced, the role of librarians will evolve,
shifting from manual data entry to system oversight and
ensuring ethical Al use.
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