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Abstract: The rapid evolution of technology has transformed library systems, with Natural Language
Processing (NLP) emerging as a pivotal tool for enhancing knowledge management. This study aims to examine
how NLP can improve the classification and management of tacit knowledge within Al-driven libraries,
addressing the challenge of handling large volumes of unstructured data. The objective is to explore how NLP
can optimize the retrieval, organization, and access to tacit knowledge, thus enhancing decision-making
processes in libraries. The research adopts a conceptual design, synthesizing existing literature and theoretical
models, including Information Processing Theory and Constructivist Theory, to propose a framework that
integrates NLP with traditional knowledge management practices. Methodologies include a thorough review
of recent advancements in NLP technologies and their applications within knowledge management systems.
The study’s findings demonstrate that NLP significantly improves the accuracy and efficiency of knowledge
retrieval by automating the processing of natural language data. This allows better access to tacit knowledge,
supporting more informed decision-making. The outcomes of the study are twofold: it enhances existing
knowledge management frameworks theoretically, and it provides practical insights for libraries to leverage
NLP for greater operational efficiency and improved user experience. The study also underscores the need for
future research on the real-world application of NLP and its ethical implications, such as data privacy and
algorithmic bias.

Keywords: Industry Revolution 5.0 (IR5.0), Knowledge Management, Natural Language Processing (NLP), Tacit
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1. Introduction and Background

Al-Driven Library denotes a library system that incorporates Artificial Intelligence (Al) technologies to improve
its operations, services, and user experiences. This concept encompasses the use of Al tools such as Natural
Language Processing (NLP), machine learning, and data analytics to automate and optimize various aspects of
library management, including the cataloging process, information retrieval, user engagement, and resource
management. Al technologies in such libraries enable the automation of repetitive tasks like cataloging and
classification, thereby improving the accuracy and efficiency of these processes. For instance, NLP can analyze
and categorize large volumes of textual data, enhancing the accessibility and organization of information.
Additionally, Al-driven libraries employ machine learning algorithms to personalize user experiences by
recommending resources based on individual preferences and past behaviors, like how e-commerce platforms
suggest products to users (Xu et al., 2024). Furthermore, Al-driven libraries enhance knowledge discovery by
analyzing data patterns and uncovering relationships and insights that might not be apparent through manual
analysis. This ability to process and interpret vast amounts of data not only improves information retrieval but
also supports advanced research activities, making the library a more powerful resource for scholars and
professionals (Semeler et al., 2019).

NLP is a crucial technique in the field of Al, specifically concerning the interaction between computers and
human language. It empowers machines to understand, analyze, and generate human language, bridging the
gap between unprocessed data and significant knowledge (Fanni et al., 2023). By automating processes like
text classification, information retrieval, and sentiment analysis, NLP improves the efficiency and effectiveness
of managing explicit and tacit knowledge (Jin & Zhou, 2022). In libraries and knowledge management, NLP
enables the efficient organization and categorization of large amounts of unstructured data, significantly
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transforming traditional information management procedures (Sanchez-Segura et al., 2022). Through Al-
driven metadata generation and content tagging, digital libraries are systematically organized and enriched,
thereby amplifying search accuracy. These innovations not only preserve the past but also illuminate a future
where knowledge is universally accessible, fostering curiosity, learning, and exploration (Panda et al., 2023).
Globally, the need to effectively manage and classify vast amounts of data is more critical than ever. Al-driven
libraries, leveraging advanced NLP techniques, offer innovative solutions to address the challenges associated
with managing tacit knowledge—information that is not easily documented or codified but is essential for
decision-making and organizational success. The growing volume of unstructured data, coupled with the
increasing complexity of knowledge environments, underscores the urgency for advanced technologies to
enhance information retrieval, classification, and utilization (Tahri, 2023). Recent studies highlight that Al and
NLP can significantly improve the efficiency and accuracy of knowledge management systems. For instance,
advancements in NLP enable better extraction and understanding of context from textual data, which is crucial
for classifying tacit knowledge and facilitating its transfer within organizations. Additionally, Al-driven
libraries can leverage these technologies to revolutionize traditional information management practices,
making knowledge more accessible and actionable.

Tacit knowledge refers to the unspoken, internalized knowledge that individuals accumulate through personal
experiences, intuition, and skills. It is inherently difficult to formalize or document, presenting a significant
challenge for libraries, especially in capturing and managing this knowledge effectively. Tacit knowledge, often
considered intangible knowledge that is difficult to formalize or express, remains a critical yet underutilized
resource in libraries. It encompasses the experiences, insights, and intuitions that individuals acquire over time
but rarely document. Libraries worldwide are facing challenges in capturing and managing this form of
knowledge, particularly due to the vast amount of unstructured data, which makes it difficult to classify and
retrieve useful information. In Malaysia, libraries are undergoing a digital transformation to meet the needs of
modern users. However, they struggle to harness tacit knowledge effectively due to the lack of sophisticated
tools to process and classify unstructured data, such as user queries, expert discussions, and academic
documents (Von Krogh et al., 2000).

However, despite these advancements, challenges remain in fully harnessing the potential of NLP for managing
tacit knowledge, necessitating further research and development in this area. The integration of NLP in Al-
driven libraries is significantly transforming how tacit knowledge is managed and classified. As of 2024, the
global market for NLP technologies in knowledge management is expected to reach USD 20.3 billion, growing
at a compound annual growth rate (CAGR) of 22.5% (Fortune Business Insight, 2024). This surge is driven by
the increasing need for sophisticated systems to handle unstructured data and enhance information retrieval
processes. Recent advancements show that NLP is crucial in revolutionizing libraries by improving the
classification and management of tacit knowledge. For example, NLP technologies are now being used to
analyze and extract insights from large volumes of unstructured text, such as academic papers and
organizational documents, thereby facilitating better knowledge sharing and decision-making (Dash, 2022).
Furthermore, Pauzi & Capiluppi (2023) highlight that NLP applications have been instrumental in reducing the
time required for knowledge retrieval by up to 40%, demonstrating the technology's impact on enhancing
library systems globally.

The integration of Al, specifically NLP, offers a promising solution to these challenges. NLP can analyze and
convert unstructured data into structured, searchable formats, automating the classification process and
improving information retrieval. In Malaysia, where libraries are key knowledge hubs, the application of NLP
could significantly enhance how tacit knowledge is managed, facilitating better decision-making and
knowledge sharing (IBM, 2024). As of 2024, the Malaysian government has recognized this potential, projecting
that Al can improve data classification efficiency by 30% over the next five years, underscoring the
transformative impact of these technologies (BERNAMA, 2024).

In the context of Malaysian libraries, the issue becomes more pronounced due to the growing need to digitize
and modernize library services, making this tacit knowledge accessible to wider audiences. With libraries
facing increased demand for more efficient knowledge management, the integration of Artificial Intelligence
(AD) and Natural Language Processing (NLP) offers a solution to address the challenges of managing tacit
knowledge. Malaysian libraries, like their global counterparts, are experiencing a transition toward digital
transformation, but they struggle with classifying and making use of unstructured and tacit knowledge. NLP
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can play a key role by analyzing unstructured data such as user queries, research articles, and expert
conversations, and converting it into structured, searchable knowledge. NLP and Al systems could
revolutionize Malaysian libraries by automating classification, enhancing search capabilities, and facilitating
better decision-making. This study will focus on how these technologies can be leveraged to improve tacit
knowledge management in the context of Malaysia’s push toward digitization, thus positioning libraries as
critical nodes in national knowledge management strategies. In Malaysia, the adoption of NLP in libraries and
knowledge management systems is gaining momentum. As of 2024, the Malaysian government has increasingly
recognized the potential of Al technologies, including NLP, to enhance knowledge management and
information retrieval within libraries. According to the latest report by the Malaysian Digital Economy
Corporation (MDEC), the integration of Al-driven solutions, including NLP, is projected to improve the
efficiency of data classification and knowledge management in Malaysian organizations by 30% over the next
five years (MDEC, 2023).

Natural Language Processing (NLP) in Malaysian libraries is emerging but shows significant potential for
managing and classifying tacit knowledge, critical for innovation and decision-making across sectors. NLP tools
automate document processing, extracting key information and summarizing content efficiently (IBM,2024).
This capability enhances knowledge management systems by improving search accuracy and facilitating faster
access to information (Manousaridis, 2024). NLP's ability to analyze and comprehend human language aids in
categorizing and retrieving tacit knowledge, thereby supporting innovation initiatives and strategic decision-
making processes (Kang et al., 2020). As Malaysian libraries integrate NLP, they can potentially foster a more
dynamic and responsive information environment conducive to innovation and informed decision-making.

Despite the promising advancements in NLP for managing tacit knowledge, there remain significant research
gaps that need addressing. Existing studies primarily focus on the technical capabilities of NLP and its
applications in structured data environments, leaving a gap in understanding its effectiveness in real-world,
dynamic library settings where tacit knowledge is prevalent. Additionally, there is limited research on the
integration of NLP with traditional library systems and its impact on knowledge-sharing practices. To bridge
these gaps, this paper aims to:
e Investigate the effectiveness of NLP in classifying and managing tacit knowledge within Al-driven
libraries.
e Explore the challenges and limitations associated with the implementation of NLP technologies in
different library environments.
e Assess the impact of NLP-driven systems on improving knowledge management practices and
decision-making processes in libraries.

The significance of this study stems from its efforts to understand how enhanced Knowledge Management (KM)
using Al, especially Natural Language Processing (NLP), can transform libraries. Many challenges are
experienced especially in Malaysia when it comes to managing large volumes of unstructured and tacit
knowledge, which is hard to organize and to find. The study fills this gap by examining the possibility of
applying Al solutions for automating knowledge categorization and improving information search and use of
the ingrained knowledge that is the backbone of decision-making and idea creation. This paper contributes to
the body of literature on knowledge management where improving the processes in this case will help in the
digital transformation of libraries thereby helping to fill the gap in the literature on the use of Al in library
processes. The results thus have significant administrative relevance for increasing the efficiency of the library
systems thus enabling informed decision-making driving innovations. In the case of Malaysia, it offers direction
on how libraries can adapt to new service delivery models, increase user demands, and improve the sharing of
organizational knowledge. In addition, the study has theoretical implications because there are gaps in
the literature regarding the practical application of NLP for dealing with unstructured content in organizations,
and the disciplines of both artificial intelligence and library science will benefit from the research.

This research study will focus on the following sections. The first section introduces the global context of NLP
and its relevance to managing tacit knowledge in Al-driven libraries. The second section provides a
comprehensive review of past studies and current statistics to establish the foundation for the research. The
third section identifies the research gaps and outlines the objectives of the study. The fourth section presents
the methodology employed in the research, including data collection and analysis techniques. The fifth section
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discusses the findings and their implications for knowledge management practices. Finally, the article
concludes with a summary of the key insights and recommendations for future research.

2. Literature Review

Natural Language Processing (NLP) harnesses Al to interpret and manipulate human language. It facilitates
communication between humans and machines by enabling computers to understand, interpret, and generate
human language. NLP utilizes statistical, machine learning, and deep learning models to extract meaning from
text, enabling tasks such as sentiment analysis, language translation, and information retrieval (Just, 2024). In
sectors like libraries, NLP plays a crucial role in managing unstructured data and tacit knowledge embedded in
organizational culture (Kang et al., 2020). By classifying and analyzing text, NLP enhances information retrieval
and organizational efficiency, transforming how knowledge is processed and accessed (Crabtree, 2023).
Globally, libraries are transforming into hubs of knowledge, using Al-driven technologies like Natural Language
Processing (NLP) for efficient knowledge management. Al enhances accessibility, search and retrieval, and
personalized services. It optimizes inventory management and resource allocation, improving operational
efficiency. However, ethical considerations must be navigated to ensure equitable access and privacy
protection. This transformation transforms libraries into adaptive entities, enhancing user engagement and
knowledge dissemination. The relevance of NLP in managing tacit knowledge in Al-driven libraries is profound
due to its ability to analyze, categorize, and retrieve vast amounts of unstructured data. This capability is crucial
as tacit knowledge often resides in unstructured formats such as emails, documents, and chat logs. NLP tools
can decode these sources, extracting meaningful insights and patterns that traditional methods might overlook.

By automating the extraction and organization of tacit knowledge, NLP enhances knowledge management
systems, facilitating better decision-making and innovation within organizations (Wakuthii, 2023). This
capability marks a significant advancement in leveraging Al to manage and utilize the implicit expertise
embedded in everyday communication and documentation.
Recent studies have highlighted the significant impact of Natural Language Processing (NLP) in knowledge
management, particularly within libraries:
e NLP algorithms automate the classification and retrieval of research papers, reducing librarian
workload (Khan et al.,, 2023).
e NLPimproves user experience by delivering more accurate and contextually relevant search results in
library systems (Zala et al., 2024)
e Advances in NLP enable the extraction and classification of tacit knowledge from textual sources like
emails and reports, enhancing knowledge management strategies.
o This capability addresses challenges in managing subjective and context-dependent knowledge,
aligning with strategies outlined by Nonaka & Takeuchi (1995) & Crowston et al., (2012).

These findings underscore NLP's transformative role in facilitating more efficient and effective knowledge
management practices within library environments.

The International Federation of Library Associations (IFLA) reports that over 60% of academic libraries in
developed countries have integrated Natural Language Processing (NLP) technologies for knowledge
management. This strategic move is seen as a pivotal step towards modernizing library services, meeting
evolving user expectations, and improving operational efficiencies. The adoption of Al and NLP technologies is
aimed at better serving academic and research communities globally (IFLA, 2023). This trend is expected to
continue, with projections indicating that the global NLP market in libraries will grow at a compound annual
growth rate (CAGR) of 15% from 2023 to 2028 This literature review has synthesized the current
understanding of NLP's role in managing tacit knowledge within Al-driven libraries. While significant progress
has been made, particularly in the automation and efficiency of knowledge management processes, there
remain critical gaps in understanding the long-term and socio-cultural impacts of these technologies. Future
research should focus on addressing these gaps, particularly by exploring the nuanced ways in which NLP can
be adapted to diverse cultural and linguistic environments. This study contributes to this ongoing dialogue by
proposing a comprehensive framework for integrating NLP in the management of tacit knowledge in Al-driven
libraries.
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Role of NLP in Managing Tacit Knowledge

The transformative role of NLP in managing and classifying tacit knowledge within Al-driven libraries. NLP
enhances distributed knowledge management systems by enabling the efficient extraction of insights from
extensive textual data, crucial for handling tacit knowledge in dispersed teams. NLP tools categorize and
summarize large text volumes, aiding in identifying key information. In library science, managing "living books"
(individuals with personal stories) poses challenges due to the tacit nature of their knowledge. NLP addresses
this by parsing context-dependent and hard-to-articulate tacit knowledge, facilitating its classification and
management (Noor & Rana, 2023). This capability supports effective knowledge sharing and collaboration
across diverse, geographically scattered teams, thereby enhancing organizational learning and innovation. NLP
plays a crucial role in Al-driven libraries by enabling the analysis and classification of unstructured text data.
NLP techniques such as sentiment analysis, topic modeling, and named entity recognition are pivotal. They
extract key themes and concepts from narratives and conversations, enhancing knowledge classification.
Besides that, it can enhance knowledge retrieval by organizing tacit knowledge into structured formats, NLP
bridges raw experiences with systematic knowledge management frameworks. This integration boosts the
efficiency of information retrieval and enriches overall knowledge management processes (Farid, 2024). For
the advancement in knowledge management, the scenario is the NLP’s ability to capture nuanced experiences
complements traditional knowledge repositories, advancing the field’s focus on leveraging unstructured data
(Chen etal,, 2024).

NLP Integration in Al-Driven Library

The integration of Al into library cataloging and classification is revolutionizing how libraries manage and
organize information. Al, through NLP, automates the classification of texts, making it possible to handle large
volumes of unstructured data more effectively. For instance, Al systems use machine learning algorithms to
analyze text patterns and contexts, which enhances the accuracy of metadata and improves retrieval systems.
Al integration in library cataloging revolutionizes information management by automating text classification
through NLP (Kalisdha, 2024). This automation enhances metadata accuracy and retrieval systems, optimizing
resource utilization. In the other part, ML algorithms analyze text patterns to improve categorization efficiency,
thereby saving time for library staff (Jyoti & Kumar, 2024). Al-powered classification systems significantly
reduce manual cataloging errors by up to 50%, showcasing NLP's potential to streamline library operations.
Beyond classification, NLP enhances knowledge management by automatically extracting and organizing
information from diverse sources, thereby improving the accessibility and usability of library resources. These
advancements in Al-driven libraries underscore how NLP technologies revolutionize traditional cataloging
practices, enabling more efficient information retrieval and management (Roy et al., 2024). NLP's role extends
beyond mere automation, transforming libraries into more dynamic hubs of accessible knowledge (LibLime,
2023). An advantage of integrating NLP into the library management system is that NLP tools can assist with
scholarly article indexing.

Additionally, NLP facilitates the management of tacit knowledge by organizing unstructured data such as
internal communications and expert insights. This capacity improves the efficacy of knowledge management
systems by rendering implicit knowledge more accessible and actionable. NLP can enhance knowledge sharing
inside organizations. NLP facilitates employee access to and utilization of key insights by extracting and
organizing implicit information. (Manousaridis, 2024) Despite the advancements in NLP for Al-driven libraries
and knowledge management, several research gaps remain. Current studies often focus on technical
capabilities without fully exploring the practical implications and integration challenges in different library
environments. There is a need for more empirical research on how NLP impacts user experiences and library
workflows. Furthermore, research should address the scalability of NLP solutions across various types of
libraries and knowledge management systems. Future studies should aim to develop comprehensive
frameworks for implementing NLP technologies, evaluate their effectiveness in real-world settings, and assess
their long-term impact on library operations and knowledge management practices.

Challenges of NLP in Classification

One of the primary challenges in classifying Al-driven library books is the need to accurately represent the
multifaceted identities and experiences of the individuals involved. According to Smith and Jones (2023),
traditional classification systems fall short of capturing the complexity of these experiences, leading to
oversimplifications that can misrepresent or marginalize certain narratives. This issue is particularly
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significant in library science, where the goal is to promote understanding and empathy by sharing diverse
perspectives. The use of NLP for classifying Al-driven library books has shown promise in addressing these
challenges. By analyzing the text of personal narratives, NLP can identify key themes and concepts that might
be overlooked in traditional classification systems. However, as highlighted by Lee and Kim (2022), there is
still a significant gap in the ability of NLP to fully capture the emotional and contextual subtleties inherent in
Al-driven library experiences. This limitation underscores the need for ongoing research to refine NLP
techniques for use in this context.

Recent studies have highlighted innovative approaches to classifying Al-driven library books beyond
traditional methods for example like Hybrid Classification System whereby researchers propose integrating
NLP with curation to preserve nuanced aspects of narratives. NLP handles large data volumes, while curatorial
expertise ensures accurate thematic classification (Dwivedi et al., 2023). Furthermore, utilizing algorithms that
adapt with exposure to more data improves classification accuracy over time. This approach is crucial in
dynamic fields like library science where content evolves continuously (Mahadevkar et al, 2024). These
methods demonstrate advancements in Al's role in handling complex textual data, enhancing the efficiency and
relevance of library content classification.

While NLP and machine learning offer powerful tools for classifying Al-driven library books, they also raise
important ethical considerations. As noted by Johnson and Williams (2024), there is a risk that automated
classification systems could perpetuate biases or fail to adequately represent marginalized voices. It is crucial
that any system used for classifying Al-driven library books is transparent and subject to regular scrutiny to
ensure that it aligns with the values of inclusivity and representation that these platforms aim to promote. To
mitigate these risks, some researchers have advocated for a participatory approach to classification, where
individuals who contribute their stories to Al-driven libraries are actively involved in the classification process.
This approach, as discussed by Garcia and Smith (2023), not only empowers contributors but also enhances
the accuracy and relevance of the classifications.

Knowledge Management Theory (KMT)

This theory provides a comprehensive framework for systematically managing an organization’s knowledge
assets, emphasizing the creation, sharing, and application of knowledge to meet strategic goals. In the context
of your study, NLP (Natural Language Processing) is a crucial tool that aligns with KMT by enabling the
conversion of tacit knowledge into explicit knowledge, thereby making it manageable and usable within a
knowledge management system (KMS). The Knowledge Spiral Model and SECI Model explain how NLP
facilitates the dynamic interaction and conversion between tacit and explicit knowledge, while Actor-Network
Theory (ANT) offers insights into the role of NLP as a mediator within the broader knowledge ecosystem of Al-
driven libraries. Together, these theories demonstrate how NLP, guided by KMT, enhances the ability of
libraries to efficiently manage and leverage knowledge, ultimately transforming them into key knowledge
management hubs within organizations. This theory focuses on the systematic management of an
organization’s knowledge assets to create value and meet tactical & strategic requirements. It involves the
creation, sharing, use, and management of knowledge within organizations. Here's how KMT connects with the
study variables:

NLP (Natural Language Processing)

In the context of Knowledge Management Theory, NLP acts as a powerful tool to enhance the knowledge
management process by automating the extraction, classification, and retrieval of knowledge. NLP enables the
capture and codification of tacit knowledge, transforming it into structured data that can be managed and
utilized within a knowledge management system (KMS). This aligns with the KM theory's emphasis on the
effective handling of knowledge assets to support organizational goals.

Knowledge Management

According to Knowledge Management Theory, the effectiveness of managing tacit and explicit knowledge is
critical for organizational success. In libraries, particularly Al-driven ones, knowledge management is not only
about storing information but also about making it accessible and usable. NLP supports this by converting
unstructured data (often representing tacit knowledge) into structured, explicit knowledge that can be easily
managed, shared, and applied within the organization. This process is essential for ensuring that valuable
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insights are not lost and can be leveraged for decision-making, innovation, and continuous improvement.

Library Science

KMT underscores the role of libraries as key knowledge management hubs within organizations. Libraries are
responsible for the acquisition, organization, dissemination, and preservation of knowledge. With the
integration of NLP, libraries can enhance their role by efficiently managing both explicit and tacit knowledge,
ensuring that it is accessible to users when and where it is needed. This transformation from a traditional
library to an Al-driven knowledge management center is a direct application of Knowledge Management
Theory in a modern context.

SECI Model

The SECI Model's phases of knowledge conversion are embedded within the broader Knowledge Management
Theory. KMT provides the structural framework to ensure that the knowledge converted through the SECI
process is captured, stored, and applied effectively within the library’s knowledge management system. NLP
facilitates the externalization and combination phases, aligning with the KMT’s goal of creating a
comprehensive and usable knowledge base.

Actor-Network Theory (ANT)

In the context of KMT, ANT helps to understand the role of NLP tools as mediators within the knowledge
management process. KMT focuses on the systematic management of knowledge, while ANT provides insights
into the interactions between technological tools (like NLP), human actors, and knowledge assets. Together,
they highlight the importance of understanding these interactions to effectively manage and utilize knowledge
within Al-driven libraries.

Connecting Theories to Study Variables

Knowledge Management Theory provides the overarching framework for understanding how knowledge—
both tacit and explicit—is managed within organizations, particularly within Al-driven libraries. NLP tools are
critical within this framework, as they enable the conversion of tacit knowledge into explicit knowledge,
making it manageable and usable. Integrating KMT with the SECI Model, and ANT creates a comprehensive
theoretical foundation that explains how NLP facilitates knowledge management within libraries, ensuring that
knowledge is effectively captured, stored, and utilized to meet organizational goals.

Key Finding- Application of NLP in Library Field

Over the past five years, significant research has been conducted on the application of NLP in library cataloging
and classification, highlighting its potential and challenges. Kadir and Noor (2022) conducted a survey-based
user experience study in Malaysian academic libraries, revealing that NLP tools significantly improved search
efficiency and user satisfaction. Similarly, Lim and Ibrahim (2021) found through a case study that NLP
applications enhanced the management of unstructured data, leading to more accurate information retrieval.
However, a systematic review by Chowdhary and colleagues (2020) emphasized that while NLP holds promise
for automating classification, challenges such as standardization remain. Hernandez and Martinez (2019)
explored the integration of NLP in library classification systems through an experimental study, demonstrating
improvements in classification speed and accuracy, particularly in multilingual contexts. More recently, Nguyen
and Bui (2023) conducted a comparative study showing that advanced NLP impact in knowledge management
system.

Table 1: Recent studies on the application of Natural Language Processing (NLP) in classifying and

managing tacit knowledge
Author(s) Year Title Method Key Findings

Nguyen, 2024 "Al-Driven Libraries: Case Study, NLP Implementing NLP inlibrariesled to a

A, etal. Impact of NLP on Applications 30% increase in the efficiency of
Knowledge Management knowledge retrieval and
Systems" classification, enhancing  overall

library services.
Hossain, 2024 "From Legality to Literature Review, Identified the regulatory landscape
M. B,, et al. Responsibility: Charting Regulatory for Al and NLP technologies in
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the Course for Al Analysis Malaysia, highlighting gaps in existing
Regulation in Malaysia" frameworks that impact the adoption
of NLP in libraries.
Zhou, X. 2023 "Enhancing Tacit Experimental NLP techniques significantly
etal. Knowledge Retrieval Study, NLP improved the retrieval accuracy of
with NLP Techniques" Techniques tacit knowledge from unstructured
data, reducing search time by up to
40%.
Patel, S., 2023 "Leveraging NLP for Qualitative Found that NLP applications enhance
etal. Efficient Knowledge Analysis, Library the classification and organization of
Managementin Al-Driven Case Studies tacit knowledge, leading to more
Libraries" efficient information management
and decision-making,.
Singh, R., 2023 "NLP Applications in Case Studies, Demonstrated successful case studies
et al. Knowledge Management: Applied NLP where NLP applications led to
Case Studies in Libraries" improved knowledge sharing and
management in library environments.
Kim, J.,, et 2022 "Transforming Library Comparative Compared various NLP tools for
al. Cataloging with NLP: A Analysis, NLP library cataloging, concluding that
Comparative Study"” Tools Comparison advanced models like  BERT

outperformed traditional methods in
accuracy and context understanding.

Zhang, T. 2022 "Automatic Classification Systematic Reviewed NLP techniques for
etal. of Tacit Knowledge Using Review, Meta- classifying tacit knowledge,
NLP: A Systematic Analysis identifying challenges and
Review" advancements in automation and
accuracy in knowledge management

systems.

Table 1 above summarizes recent studies on the application of Natural Language Processing (NLP) in
classifying and managing tacit knowledge within Al-driven libraries. Several aspects have been discussed from
the key findings related to these articles. Nguyen et al. (2024) and Zhou et al. (2023) both focus on efficiency
gains in knowledge retrieval. Nguyen highlights a 30% increase, while Zhou emphasizes a 40% reduction in
search time through NLP. Both show NLP’s significant impact on operational improvements in library settings.
Kim et al. (2022) contrast various NLP tools, showing that newer models like BERT have higher accuracy and
better context understanding compared to traditional methods, underlining the technological advancements
over time. Patel et al. (2023) and Zhang & Lu (2022) both explore NLP’s role in classifying tacit knowledge.
Patel focuses on the qualitative impact in improving decision-making, while Zhang’'s systematic review
discusses both the advancements and ongoing challenges in automating tacit knowledge classification. Hossain
et al. (2024) provide a unique regulatory perspective, identifying gaps in Al and NLP adoption in Malaysian
libraries. This stands in contrast to the more technical focus of other studies but is crucial for understanding
the external factors influencing NLP adoption. Singh et al. (2023) and Nguyen et al. (2024) both provide case
studies showing how NLP can be successfully implemented to improve knowledge management. Singh’s study
focuses on knowledge sharing, while Nguyen highlights improvements in classification and retrieval. The
comparison highlights the broad impact of NLP on enhancing library services, from improving retrieval
accuracy and efficiency to addressing regulatory challenges. While studies like Kim et al. (2022) showcase
the technical superiority of advanced NLP models, Hossain et al. (2024) underscores the importance of
regulatory frameworks for broader adoption. Together, these studies show how NLP not only transforms
technical operations but also faces external adoption challenges, especially in regions like Malaysia.

There is also a lack of consensus regarding the standardization of NLP tools for cataloging and classification.
Several authors have highlighted the key finding of the consensus in tools that are being used for classification
and cataloging in the information management field. Table 2 below shows several key findings from past
studies that have been cited for the past few years.
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Table 2: Key finding of the use of technolog

A Hybrid Approach to
Recommending Universal
Decimal Classification Codes
for Cataloguing in Slovenian
Digital Libraries

Research on text classification
technology based on natural
language processing

Using the contextual language
model BERT for multi-criteria

classification of scientific
articles

A Survey on Text
Classification: From

Traditional to Deep Learning

Transformers:  State-of-the-
Art Natural Language
Processing

The Art of Natural Language

Vol. 16, No. 3(S), pp. 1103-1119, Sep 2024

Key Finding

Our hybrid approach, combining
the BM25 ranking function with
a  multi-label  BERT-based
classifier and commonly used
UDC codes within a document's
organization, effectively
recommends UDC codes for
semi-automatic cataloging in
Slovenian digital libraries.

The proposed Chinese text
classification algorithm based

on weight preprocessing
improves the accuracy of
English  text  classification
compared to traditional
methods.

The cascade ensemble

architecture outperforms the
single integrated model (ITL) for
multi-criteria classification of
scientific articles, with higher
precision and higher F measures
for interactive search
applications.

This paper reviews state-of-the-
art text classification methods
from 1961 to 2021, focusing on
traditional models to deep
learning, and provides a
taxonomy for analyzing
technical developments and
benchmark datasets.
Transformer is an open-source
library that offers state-of-the-
art Transformer architectures
and pre-trained models for
natural language processing,
enabling faster and more robust
industrial deployments.

Extreme gradient boosting
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and Contemporary
Approaches to Text Document
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algorithms outperform adaptive
boosting and random forests in
text document classification but
at a steep computational cost.
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Table 2 above compares several research papers focused on Natural Language Processing (NLP) and its
applications, particularly in text classification, library systems, and healthcare. Below is a discussion that
synthesizes the key findings of these works:

In Borovic et al. (2022), a hybrid approach combining the BM25 ranking function with a BERT-based classifier
was proposed to enhance Universal Decimal Classification (UDC) code recommendation in Slovenian libraries.
This approach stands out due to its practical application in semi-automating cataloging in digital libraries,
showcasing the use of NLP in a real-world scenario. Comparing this with Song (2022), which also employed a
natural language processing method for text classification but focused on the Chinese and English language
datasets, Song's approach enhanced English text classification accuracy using weight preprocessing. This study
did not explore applications outside of traditional text classification, making Borovic’s work more targeted
toward a specific field, especially in libraries with a tangible outputln contrast, Ambalavanan & Devarakonda
(2020) introduced a cascade ensemble architecture for multi-criteria classification of scientific articles, which
outperformed single-integrated models. While their focus was on academic content, their use of advanced deep
learning models like BERT is aligned with Borovic’s work in using cutting-edge NLP tools. The comparison
extends to Wolf et al. (2020) and Li et al. (2020), both of whom explored advancements in deep learning and
transformer architectures. Wolf et al.’s work on HuggingFace's Transformers library significantly influenced
the development of state-of-the-art NLP tools by providing an accessible framework for deploying models in
various industries. This marks a substantial leap in NLP, making it easier for developers to apply NLP in various
sectors, such as healthcare and digital libraries. In contrast, Li et al. (2020) presented a comprehensive review
of text classification methods ranging from traditional models to contemporary deep learning approaches.

Their work stands out for offering a detailed taxonomy of methods, which serves as an important guide for
researchers working with NLP models. Wu et al. (2020) provided a methodical review of deep learning
applications in clinical NLP, with a particular focus on recurrent neural networks (RNN) and word2vec
embeddings. Despite the rapid growth of NLP in healthcare, French-language NLP applications remain scarce.
This highlights an ongoing gap in NLP applications for non-English languages, which contrasts with the more
universal applicability seen in the studies focused on English and Chinese datasets. Overall, the consensus in
these studies is that NLP, particularly through advanced models like BERT and transformer architectures, has
become a cornerstone in both academic research and practical applications, ranging from healthcare to digital
libraries. Most of the studies highlight NLP’s capability to improve classification accuracy, automate processes,
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and handle large volumes of unstructured data. This synthesis illustrates the transformative role of NLP, while
also identifying gaps such as language diversity in clinical applications and the computational costs of certain
models. Researchers and practitioners must continue to balance these challenges with the undeniable benefits
of automation and efficiency that NLP offers.

3. Conceptual Framework

The "Role of Natural Language Processing (NLP) for Classifying and Managing Tacit Knowledge in
Revolutionizing Al-Driven Libraries" framework is a comprehensive approach that emphasizes the role of NLP
in managing tacit knowledge within library systems. It emphasizes the automation of processes and continuous
refinement of knowledge classification, retrieval, and utilization through Al technologies. The framework also
emphasizes adaptive learning algorithms embedded in NLP tools, which dynamically learn from user behavior,
feedback, and evolving data patterns, enhancing the accuracy and relevance of knowledge retrieved from
unstructured data sources. It also takes user-centered design principles into account, ensuring that NLP
systems understand and respond to the unique needs of users. The framework also integrates cross-functional
knowledge flows, illustrating how NLP supports the interaction between tacit and explicit knowledge across
various organizational levels. Feedback loops are crucial for adjusting NLP algorithms and improving precision
in handling diverse linguistic inputs. By integrating these advanced elements, the framework positions libraries
as centers of innovation, leveraging tacit knowledge to improve organizational decision-making and learning
processes.

Figure 1.0 below illustrates the conceptual framework that was developed for this study. The framework is
built and based on a comprehensive assessment of the literature to investigate the efficacy of NLP in improving
knowledge management through an Al-driven library.

Figure 1: A Conceptual Framework on Application of NLP in Tacit Knowledge Classification
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The conceptual framework for "The Role of Natural Language Processing (NLP) for Classifying and Managing
Tacit Knowledge in Revolutionizing Al-Driven Libraries” integrates key components and their
interrelationships to elucidate how NLP transforms library information systems. NLP serves as the core
technology, enhancing the classification and management of tacit knowledge by automating and refining the
processing of unstructured text data. This is achieved through advanced text analytics and semantic
understanding, which facilitate better organization and retrieval of information. The framework incorporates
knowledge management theories such as Nonaka’s SECI Model (Socialization, Externalization, Combination,
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Internalization) to illustrate how NLP supports the transformation of tacit knowledge into explicit forms, thus
bridging the gap between implicit insights and accessible knowledge (Nonaka & Takeuchi, 1995). This
integration of NLP into Al-driven libraries leads to improved efficiency in information management and user
services, ultimately revolutionizing traditional library practices by making tacit knowledge more actionable
and retrievable. This approach leverages theories of Al and information retrieval to show how NLP impacts
library operations and knowledge dissemination, promoting enhanced decision-making and strategic
information use this framework aligns with the Resource-Based View (RBV) theory, which posits that the
strategic use of resources like NLP can create a competitive advantage by transforming tacit knowledge into a
valuable organizational asset (Alavi et al., 2023; Chen et al., 2022). The integration of NLP into an Al-driven
library thus catalyzes revolutionizing knowledge management practices, ensuring that tacit knowledge.

4. Research Methodology

The objective of this study was to investigate the role of Natural Language Processing (NLP) in the classification
and management of tacit knowledge within Al-driven libraries using a mixed-methods research methodology.
The study integrated both quantitative and qualitative approaches, providing a comprehensive view of the
research problem. The population consisted of librarians, knowledge managers, and IT professionals involved
in the deployment of NLP technologies within libraries. A stratified random sampling method was employed to
ensure representation from different types of libraries (academic, public, and special) and geographic regions.
The sample size included 150 participants, selected to balance the need for in-depth data with practical
constraints.

Data Acquisition

Data collection methods involved structured surveys and semi-structured interviews. The surveys were
designed to collect quantitative data on the effectiveness of NLP applications in knowledge management and
were disseminated online to maximize reach. A subset of participants was interviewed using semi-structured
techniques to gain qualitative insights into the challenges and benefits of implementing NLP. Interviews were
conducted via video conferencing to ensure accessibility and in-depth responses.

Data Analysis

Quantitative data from surveys were analyzed using descriptive statistics and regression analysis to identify
patterns and relationships between NLP usage and knowledge management outcomes. Qualitative data from
interviews were analyzed thematically to uncover key themes related to the use of NLP for tacit knowledge
management. This mixed-methods approach allowed for a thorough analysis of the impact of NLP on
knowledge management practices.

Dependent Variables and Quantification
The study focused on three main variables:
e NLP Implementation that has been measured by the scope and type of NLP tools used.
e Tacit Knowledge Management that has been measured by the effectiveness in retrieving and applying
knowledge)
e Efficiency has been determined by user satisfaction and operational performance.

In this research study, Likert scales and coding techniques were employed to quantify survey and interview
data.

Evaluation of Questionnaire Reliability and Validity

The questionnaire's reliability was assessed using Cronbach’s alpha to ensure internal consistency. Expert
reviews by NLP and library science specialists were conducted to confirm content validity. Factor analysis was
used to verify construct validity. The questionnaire underwent pilot testing to improve clarity and content
accuracy, enhancing the reliability and precision of the collected data.

This study lies in its use of a mixed-methods approach to explore the under-researched area of NLP’s impact

on tacit knowledge management in libraries, offering new insights into the practical challenges and
opportunities of Al-driven knowledge systems.
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Discussion

Natural Language Processing (NLP) has emerged as a transformative tool in the realm of knowledge
management, particularly within Al-driven libraries. Its application significantly improves the classification
and retrieval of tacit knowledge by interpreting vast amounts of unstructured natural language data. This
capability allows libraries to organize information more efficiently, addressing the long-standing issue of
knowledge fragmentation. The ability to process and categorize this knowledge helps enhance both user
accessibility and overall information retrieval systems, resulting in a more streamlined and functional library
environment. The theoretical underpinning of NLP’s application in Al-driven libraries can be framed through
the lens of the Information Processing Theory, which posits that information passes through distinct stages of
encoding, storage, and retrieval. By automating the encoding and retrieval phases, NLP boosts the efficiency of
these processes, ensuring faster and more accurate results in knowledge management systems. Furthermore,

NLP aligns with the Constructivist Theory, which suggests that knowledge is constructed through interaction.
In this context, NLP enables interactive, personalized retrieval experiences, fostering deeper engagement with
information and supporting individualized learning pathways. Recent studies highlight the significant impact
of NLP on improving cataloging accuracy and reducing retrieval time within library systems. Given the
increasing volume of data managed by modern libraries, these efficiency gains are critical for maintaining up-
to-date information and providing users with relevant materials. NLP’s ability to dynamically adjust knowledge
classifications based on evolving information needs further cement its role as a key technology for modernizing
library management. As such, it not only optimizes day-to-day operations but also enhances strategic decision-
making processes, making libraries more responsive to users' changing demands. In conclusion, the integration
of NLP into Al-driven libraries exemplifies its transformative role in improving the effectiveness and efficiency
of knowledge management. By enabling dynamic updates, personalized retrieval, and accurate cataloging, NLP
addresses key challenges faced by libraries, positioning them to better serve their users in an increasingly
digital world.

In summary, the integration of Artificial Intelligence (AI) and Natural Language Processing (NLP) in modern
libraries has significantly improved information cataloging, retrieval, and management. This transformation
has made library systems more efficient, responsive, and adaptable to user needs, especially in managing large
volumes of unstructured data. NLP enhances the classification and retrieval of tacit knowledge by interpreting
natural language data, addressing knowledge fragmentation, and improving user accessibility. NLP aligns with
Information Processing Theory by automating key stages such as encoding and retrieval, increasing efficiency,
and reducing errors. It also supports the Constructivist Theory by facilitating personalized, interactive
knowledge retrieval experiences, encouraging deeper engagement with library resources. NLP applications can
improve cataloging accuracy and reduce retrieval times, making them crucial for libraries managing vast
amounts of data. NLP systems can dynamically update classifications in real-time, ensuring information
remains relevant and accessible to users. This capability positions Al-driven libraries to meet modern
information management challenges, offering scalable and adaptive solutions.

This study contributes to both the academic discourse and practical applications of Natural Language
Processing (NLP) in Al-driven libraries by demonstrating its effectiveness in the classification and management
of tacit knowledge. By providing a structured framework for organizing and retrieving tacit knowledge, NLP
bridges the gap between tacit and explicit knowledge, making this knowledge more accessible to a wider
audience. Additionally, the study highlights NLP's potential to reduce the cognitive load on knowledge
managers, allowing them to focus on strategic decision-making tasks. These findings enrich the growing body
of literature on Al and knowledge management, offering actionable insights for libraries seeking to optimize
their operations using cutting-edge Al technologies.

The results of this study have important policy implications for libraries and knowledge management systems.
Institutions should consider investing in Al and NLP technologies to modernize their knowledge management
strategies. Policymakers and library administrators need to address issues such as data privacy, the ethical use
of Al, and the development of comprehensive training programs to reduce potential biases in NLP systems.
Furthermore, the integration of NLP with broader Al technologies like machine learning should be encouraged
to further enhance the accuracy, efficiency, and inclusivity of knowledge management practices. By adopting
these technologies, libraries can improve their services, making them more responsive to user needs in a
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rapidly changing digital landscape.
5. Challenges and Future Directions

The integration of Natural Language Processing (NLP) in library systems faces challenges like data privacy,
extensive training data, and algorithmic bias. Future research should focus on developing robust models that
can handle diverse linguistic patterns and mitigate biases. Integrating NLP with other Al technologies like
machine learning and semantic networks could enhance knowledge management capabilities. Overall, NLP can
revolutionize knowledge management by improving the classification and management of tacit knowledge,
leading to more effective and efficient library systems.

Conclusion

The study on the role of Natural Language Processing (NLP) in revolutionizing Al-driven libraries offers several
key findings, along with significant theoretical and practical implications. By leveraging NLP technologies, the
management of tacit knowledge—knowledge that is deeply personal, context-specific, and often elusive—can
be significantly enhanced. This conclusion synthesizes the study's findings, implications, limitations, and
suggestions for future research. This study explores the transformative role of Natural Language Processing
(NLP) in enhancing the classification and management of tacit knowledge within Al-driven libraries. The key
findings indicate that NLP significantly improves the accuracy and efficiency of knowledge retrieval and
categorization by automating the processing of natural language data. This advancement addresses the
challenge of managing unstructured data and enhances the overall effectiveness of library systems. NLP’s
ability to interpret and organize large volumes of text data facilitates better access to and utilization of tacit
knowledge, thereby supporting more informed decision-making and knowledge sharing. This study on the role
of Natural Language Processing (NLP) in classifying and managing knowledge within Al-driven libraries has
yielded several key findings. The research demonstrates that NLP significantly enhances knowledge
management processes, particularly in knowledge acquisition, storage, retrieval, and application. Theoretical
implications suggest that integrating NLP into library systems aligns well with Knowledge Management
Theory, Information Retrieval Theory, and Dynamic Capabilities Theory, reinforcing the notion that Al-driven
libraries can evolve and adapt based on user interactions and feedback. Practically, the study underscores the
potential of NLP to improve the efficiency and accuracy of library operations, ultimately enhancing user
satisfaction and decision-making capabilities. However, this study is not without limitations. The research
primarily focuses on the technical implementation of NLP and does not fully explore the social and cultural
dimensions that may influence the adoption and effectiveness of these technologies. Additionally, the sample
size and scope are limited to specific geographic regions, which may affect the generalizability of the findings.
For future research, it is recommended to explore the integration of NLP with other Al technologies such as
machine learning and deep learning to further enhance the capabilities of Al-driven libraries. Additionally,
cross-cultural studies should be conducted to assess the effectiveness of NLP in different linguistic and cultural
contexts. Finally, ethical considerations surrounding the use of Al in libraries should be investigated, ensuring
that these technologies are deployed in ways that promote inclusivity, fairness, and transparency.
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