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ABSTRACT: The rapid advancement of Artificial Intelligence 

(AI) has significantly influenced the development of Library and 

Information Science (LIS). AI technologies, including machine 

learning, natural language processing, data mining, and intelligent 

automation, are increasingly being integrated into library 

operations to enhance information organization, retrieval, and 

service delivery. These technological innovations have enabled 

libraries to move beyond traditional information management 

practices and adopt more efficient, user-oriented, and data-driven 

approaches. As AI applications continue to expand across various 

sectors, the LIS community has shown growing interest in 

exploring their potential for improving cataloguing, 

recommendation systems, digital resource management, and user 

engagement. Consequently, scholarly publications addressing AI 

in library environments have increased substantially over the past 

decade. Understanding the evolution of this research area is 

essential for identifying emerging trends, influential contributors, 

and future opportunities. 

Bibliometric analysis provides a systematic and quantitative 

approach for evaluating scientific literature and mapping 

intellectual structures within a research field. Through the 

examination of publication patterns, citation relationships, 

collaborative networks, and thematic developments, bibliometric methods offer valuable insights into the 

growth and direction of scholarly inquiry. In the context of AI and LIS, such analysis helps reveal how 

technological innovations are transforming library services and knowledge management practices. It 

examines publication growth, geographic distribution, research collaboration, influential sources, and 

emerging thematic areas. By providing a comprehensive overview of the field, the study contributes to a 

deeper understanding of how AI is shaping the future of libraries and information services while identifying 

key areas for further research and professional development. 
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INTRODUCTION 

The domain of information science, artificial intelligence is conceptualized as the integration of 

computational intelligence, machine learning, and automated processing to optimize information retrieval, 

knowledge organization, and user-centric service delivery [1,2] .To map the rapidly evolving intellectual 

landscape of this field, bibliometric analysis serves as an essential methodology, providing a quantitative 

framework to evaluate research trends, collaborative networks, and the thematic emergence of AI-driven 

advancements [3,4]. This study seeks to address critical gaps in the understanding of AI adoption by 

analyzing publication output, influential scholarly contributors, and the shifting thematic landscape within 

Library and Information Science [5,6]. Specifically, this research aims to quantify the growth trajectory of 

AI-related literature and identify key authorship patterns and international collaboration trends from 2013 to 

2023 [7,8]. Furthermore, this study addresses the following core research questions: what is the temporal 

growth and geographical distribution of AI-driven research in library science, and how have thematic 

clusters evolved to reflect shifts toward AI literacy and strategic service automation [9,10]. Additionally, this 

inquiry examines the extent to which collaborative research output particularly across international 

networks—correlates with higher citation impact and the integration of advanced technologies in library 

service innovation [11,12].  

 

Fig 1: Thematic Evolution over Time 

By systematically examining these bibliometric indicators, this research provides a comprehensive evidence 

base to support strategic decision-making regarding the deployment of machine learning and automated 

systems in modern information institutions [13,14]. This methodology enables a rigorous evaluation of how 

libraries are transitioning from passive repositories to active, automated environments that reconfigure 

traditional service paradigms [15]. By elucidating the centrality and density of these research clusters, this 

study clarifies the pivotal role AI plays in driving interdisciplinary innovation within academic and public 

library frameworks [16].  

METHODOLOGICAL FRAMEWORK 

The research utilizes data retrieved from the Web of Science and Scopus databases to ensure a robust and 

comprehensive coverage of scholarly output within the library and information science domain. These 

platforms were selected for their extensive multidisciplinary coverage, which includes a vast array of high-

impact journals, conference proceedings, and books essential for tracking intellectual developments [18,19]. 

To maintain the integrity of the corpus, articles were selected based on predefined inclusion criteria, 

specifically focusing on peer-reviewed literature published between 2013 and 2023 that explicitly addresses 

artificial intelligence, machine learning, or automated systems within library contexts [22,21]. Exclusion 

criteria were applied to remove editorials, non-peer-reviewed conference abstracts, and duplicates to ensure 

the dataset exclusively represented rigorous scholarly investigations [22,23]. For the subsequent mapping 

and visualization of these bibliographic records, the software tools VOSviewer and CiteSpace were 

employed to facilitate co-word analysis, co-citation network mapping, and the identification of research 

frontiers [24,25]. Additionally, these computational tools enable the application of burst detection algorithms 

to track the emergence of trending topics and analyse co-authorship networks to measure the extent of 

international research collaboration [26,27]. These analytical platforms transform raw bibliometric metadata 

into visual clusters, thereby revealing the underlying collaboration networks and thematic trajectories that 

define the field. Bibliographic coupling was subsequently performed to discern the structural proximity of 
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prominent scholarly works, providing a snapshot of the most influential contributors who have shaped 

current innovation studies within the discipline [29].  

 

Fig 2: Methodological Framework 

Furthermore, the retrieval process utilized a multi-stage search strategy involving Boolean operators 

specifically combining "Artificial Intelligence" OR "Machine Learning" AND "Library Science" to 

maximize the precision of the harvested bibliographic metadata. Following data extraction, the records were 

standardized into CSV and BibTeX formats to facilitate seamless integration into analytical software The 

raw data underwent a rigorous cleaning process to remove noise and ensure consistency in author names and 

institutional affiliations before the network construction phase [33,34]. This cleaning procedure involved 

normalizing terminology and reconciling discrepancies in citation counts to maintain analytical accuracy 

[35,36]. Additionally, the Biblioshiny application was integrated into the workflow to further augment the 

visualization of intellectual patterns and research trends [37]. This comprehensive analytical pipeline allows 

for the identification of core thematic clusters, such as the application of natural language processing in 

information retrieval and the ethical implications of algorithmic bias in knowledge organization [38,39]. By 

leveraging the distinct strengths of VOSviewer and CiteSpace, this study ensures a robust methodological 

framework for visualizing both the intellectual foundations and the nascent research frontiers of AI within 

library science [40,41]. Through this structured approach, the study effectively mitigates selection bias while 

ensuring that the extracted network metrics accurately reflect the intellectual evolution of the domain 

[42,43]. Following this data processing phase, the analytical framework utilizes co-citation analysis to reveal 

the foundational literature that underpins the current scholarly landscape [44, 45] thereby mapping the 

historical trajectory and intellectual milestones that inform contemporary AI integration [46]. Moreover, the 

deployment of the PRISMA framework ensured transparency and reproducibility throughout the screening 

and selection processes [47].  

PUBLICATION GROWTH TRENDS 

An examination of the longitudinal output reveals a marked escalation in scholarly activity, characterized by 

a stagnant introductory phase between 2013 and 2016 followed by an exponential surge in publication 

volume starting in 2018. This upward trajectory reflects a paradigm shift in institutional priorities, as the 

academic community began to prioritize the integration of intelligent agents within information services 

[48]. This period of accelerated growth indicates a decisive transition from conceptual experimentation to the 

widespread implementation of machine learning models in academic and public library infrastructures [49]. 

Specifically, empirical evidence indicates that research output experienced a secondary inflection point post-

2020, likely catalysed by the rapid adoption of large language models and widespread institutional 

digitization efforts [50]. This accelerating trend, which sees technology-oriented topics gaining significant 

prominence over the last decade [51], underscores a broader move toward data-driven library services and 
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the practical deployment of automated knowledge management systems [52]. The sustained volume of these 

publications mirrors findings in broader information science literature, where the growing recognition of AI's 

potential to revolutionize routine tasks and predictive analytics has fundamentally altered the scholarly 

landscape [53]. Comparative analysis between the initial period of 2013–2017 and the subsequent years 

highlights a more than threefold increase in annual output, reflecting the critical adoption of deep learning 

and large datasets in modern research [54].  

CORE SUBJECT CLUSTERS AND COLLABORATIVE NETWORK ANALYSIS 

Bibliometric mapping reveals that contemporary research is primarily bifurcated into two dominant domains: 

the operational optimization of library services including automated classification and recommendation 

systems and the strategic, ethical exploration of human-AI interaction [55,56]. Within these clusters, recent 

advancements have increasingly shifted focus toward the practical deployment of machine learning for 

metadata collection and the enhancement of user interface design [57,58]. Simultaneously, the thematic 

evolution reflects a migration from descriptive studies on library automation toward specialized inquiries 

into semantic information retrieval and knowledge graph engineering [59]. This transition underscores a 

growing scholarly emphasis on the technical integration of AI-driven systems to improve discoverability and 

scholarly communication [60]. Furthermore, this evolving research landscape mirrors broader shifts in 

disciplinary priorities, where inquiries into human-centered technology and automated knowledge 

organization increasingly define the intellectual contours of the field [61]. Beyond these technical focal 

points, emergent research is increasingly addressing the nuanced intersection of algorithmic transparency and 

robotic process automation in administrative workflows [62]. Current investigations now emphasize the 

integration of data mining techniques to address the complex information management demands prompted 

by the global health crisis [63].  

 

Fig 3: Relation of Cluster 1 and Cluster 2. 

Additionally, there is a burgeoning interest in utilizing machine learning for predictive analytics and 

collection management, which enables librarians to anticipate user behaviour and optimize resource 

allocation more effectively [64]. This shift towards computational intensity is underscored by the emergence 

of "digital information" and "deep learning" as key themes in the literature [65]. Moreover, the thematic 

landscape is increasingly incorporating cross-disciplinary perspectives, with researchers highlighting that 

data privacy, system complexity, and ethical governance now serve as critical nodes in the discourse on 

intelligent library infrastructure [66,69]. Furthermore, citation network analysis indicates that these 

geographically diverse collaborations significantly accelerate knowledge flow, fostering a dense, 

interconnected scholarly ecosystem that transcends traditional disciplinary silos [70]. These collaborative 

clusters are further evidenced by a dense web of cross-citation, where influential authors act as gatekeepers 

of knowledge, bridging emerging research themes with established bibliographic paradigms [71]. 
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INFLUENTIAL RESEARCH OUTPUT 

High-impact papers in this domain often center on the practical deployment of neural networks and data 

mining methodologies, establishing foundational frameworks for contemporary LIS research [72]. These 

seminal works frequently address the integration of AI to enhance information retrieval and collection 

management, often highlighting the critical role of interdisciplinary partnerships between computer scientists 

and information professionals [73,74]. Furthermore, prominent journals such as IEEE Access have played a 

pivotal role in disseminating these breakthroughs, consistently serving as primary outlets for large-scale, 

multi-authored studies that define the current trajectory of the field [75]. Beyond these technical journals, the 

bibliographic coupling of seminal papers reveals a robust intellectual structure, where shared references to 

foundational studies in algorithmic design and machine learning provide a common conceptual basis for 

modern LIS inquiries [76]. This synthesis of diverse research traditions not only elevates the visibility of LIS 

contributions in technical circles but also underscores the pivotal influence of sustained international 

cooperation in navigating the complexities of emerging AI-driven paradigms [77,78]. These institutional 

dynamics are further reinforced by the high between centrality of core research hubs, which facilitate the 

dissemination of methodologies across disparate regional clusters [81, p. 9]. Such quantitative disparities 

often reflect variations in research funding environments and the differing institutional priorities that govern 

international co-authorship [82,83].  

RESEARCH IMPACT ASSESSMENT 

Bibliometric indicators reveal that research regarding artificial intelligence in library and information science 

exhibits a unique scholarly footprint, with Altmetric Attention Scores demonstrating a complementary, yet 

distinct, value proposition compared to traditional citation metrics [84]. While traditional citations capture 

long-term scholarly influence, altmetrics provide immediate insights into public engagement and the broader 

societal dissemination of AI-integrated information resource management research [85]. This shift toward 

algorithmic information management necessitates a critical evaluation of how libraries transition from 

traditional manual curation to automated, machine-driven decision-making processes [86].  

 

Fig 3: AI in Library and Information Science: Research Impact & Transformation 

This transition demands that libraries navigate significant implementation hurdles, including the mitigation 

of algorithmic bias, the preservation of patron privacy, and the maintenance of institutional ethical standards 

[87]. Furthermore, the integration of AI-enabled Research Information Management Systems offers a 

transformative mechanism to optimize metadata accuracy and research visibility, though it necessitates 

robust data standardization protocols to address the inherent challenges of disparate infrastructures [88,89]. 

In this context, the shift toward algorithmic management fundamentally redefines service delivery by 

moving from passive repository maintenance to proactive, personalized user assistance, leveraging predictive 

analytics to anticipate user information needs before explicit queries are formulated.  
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However, this transition requires librarians to exercise significant professional judgment, ensuring that 

automated systems remain transparent and aligned with established ethical frameworks[90]. Such 

implementation, however, remains hindered by the current misalignment between the rapid pace of 

technological deployment and the limited capacity of academic institutions to regulate these tools with 

appropriate oversight [91]. Consequently, bridging this gap requires systematic curricula re-training for LIS 

professionals to ensure they possess the technical literacy to audit AI decision-making processes and uphold 

data privacy standards [92]. Ultimately, libraries must move beyond mere adoption by fostering algorithmic 

literacy, which allows staff to critically evaluate the efficacy and inherent biases of the models they deploy 

[93, p. 9]. By cultivating a deeper understanding of these technologies, librarians can act as critical mediators 

who ensure that automated systems prioritize equitable access and counteract the structural exclusionary 

practices embedded in algorithmic design [94, 95].  

CONCLUSION 

The current bibliometric landscape highlights a rapid proliferation of AI-integrated research within library 

and information science, yet it remains constrained by data siloing and the inconsistent reporting of 

algorithmic performance metrics across regional databases. Moreover, the current reliance on standardized 

bibliometric datasets often fails to account for non-traditional academic outputs, thereby obscuring the 

practical implementation gap between theoretical research and frontline LIS service models. Future research 

trajectories must therefore prioritize the development of longitudinal impact studies that evaluate the ethical 

and operational outcomes of AI deployment beyond initial technical adoption. Additionally, scholars should 

investigate the integration of augmented reality and predictive analytics to determine how these emerging 

interfaces redefine user engagement beyond current automation standards. Furthermore, establishing 

comparative frameworks between academic and public library sectors will be essential to address the unique 

challenges of equitable access and cost-effectiveness in diverse institutional settings. Finally, research must 

explicitly address the pedagogical fragmentation in current educational curricula to bridge the existing gap 

between technical training and critical AI literacy. 
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