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Abstract : 

More and more, digital technologies are changing libraries from simply places of 

information to places of knowledge. This study maps research on emerging technologies in 

library management and services during 2020–2025, with attention to artificial intelligence 

(AI), digital transformation,  library systems, automation, big data, deep learning, natural 

language processing, chatbots, robotics, and smart library services. A bibliometric approach 

supported by VOSviewer is used to examine keyword co-occurrence and collaboration at 

author, country, and organizational levels. The supplied VOSviewer maps show that digital 

transformation and artificial intelligence occupy prominent and highly connected positions in 

the conceptual network. The country network is internationally interconnected, while author 

and institutional maps reveal multiple collaboration communities. The findings indicate that 

emerging-technology research in libraries is increasingly interdisciplinary and socio-

technical, combining technological innovation with digital literacy, privacy, transparency, 

trust, professional capability, and user-centered service design. 
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Introduction : 

The rapid development of digital technology and Information and Communication 

Technology (ICT) has brought many important changes in the field of Library and 

Information Science (LIS). Earlier the main function of libraries was to collect, maintain 

printed books and other information resources and provide services to the users manually. 

But today libraries are not just limited to books, but they are increasingly turning into digital 

knowledge centers. Facilities such as digital libraries, e-resources, online information 
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services, digital repositories and remote information access have made it much easier and 

faster for users to access information. Along with this, the use of emerging technologies like 

Artificial Intelligence (AI) Machine Learning, Big Data, Cloud Computing, Internet of 

Things (IoT) and Blockchain is also increasing in library management and information 

services. These technologies have not only changed the way libraries work, but have also 

made significant changes in the ways information is collected, organized, discovered, 

disseminated, and used. (Cox, Pinfield, & Rutter, 2019). 

Recent developments in Artificial Intelligence (AI) have created significant 

possibilities for libraries to enhance the quality of user-oriented services and improve 

administrative and operational processes. AI-based chatbots, personalized recommendation 

services, automatic indexing, semantic search, and other intelligent technologies are being 

applied to modern library settings for various information discovery needs (Asemi, Ko, & 

Nowkarizi, 2021). The use of smart library technologies has been developed and 

implemented in libraries to support library automation, efficiency in collection management 

and organizing library resources, and helping users’ access to library resources and services, 

such as RFID technology, the Internet of Things (IoT), and cloud-based ILMS. (Hashem et 

al., 2015). Libraries and information services institutions have also adopted Artificial 

Intelligence (AI) and other emerging technologies due to the recent COVID-19 pandemic. 

Cloud computing, machine learning, deep learning algorithms, and neural networks have 

allowed technologies to process data quickly and provided users with quick information 

retrieval, knowledge discovery and decision-making capabilities. Technological 

developments during the COVID-19 pandemic have also provided libraries opportunities to 

digitalize library services, automate library operations, offer personalized information 

services to users, and enhance users access to scholarly information. As a result of increased 

implementation of AI and other emerging technologies, traditional library services are 

declining while technology-driven practices in libraries are becoming increasingly popular. 

This study aims to provide an overview of emerging trends in LIS between 2020–20 25 with 

emphasis on Artificial Intelligence and Digital transformation of library management and 

services. The research topics, technological advancements, opportunities, and challenges 

involved with creating intelligent libraries will be discussed. 

Review of Literature : 

Madhusudhan and Pandey (2023) reviewed the integration of emerging technologies into 

Library. The second paper reviewed the various services that were offered by the library, as 

well as the changing expectations of both library users and professionals. Their review of 

these services was completed in order to determine which services were most valuable to the 

library and its patrons. Covered technologies including artificial intelligence, the Internet of 

Things, augmented Reality. The study discussed virtual reality, blockchain, chatbots and 

robotics. These emerging technologies are changing the way that libraries operate. The 

findings of this study support the VOSviewer finding that emerging technologies, digital 

transformation, innovation, automation, robotics and smart library. The services form 

interconnected themes.  
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Ayinde, Ebiefung and Oladokun (2026) performed a systematic review of the use of AI in 

academic libraries, publishing their findings in articles between 2020 and 2024. The authors 

found applications for AI in various aspects of library services, technical services, reference 

and information services, administration and circulation, collection, development, 

information literacy and user education and professional development and AI has been 

applied in a wide variety of ways. This application is reflected in the present bibliometric 

map, as artificial intelligence is one of the largest and most centrally positioned keywords 

within the map. The findings from this analysis of the map are therefore reflective of the wide 

variety of applications of AI. This section reinforces the argument that AI should be 

considered a strategic component of library transformation rather than a single service 

technology.  

Yan, Zhao and Mazumdar (2023) systematically reviewed research on chatbots in libraries. 

The review of literature identified 19 studies related to chatbots in libraries after screening a 

much larger literature set. These studies investigated topics such as the implementation, 

design, maintenance, evaluation, characteristics and applications of chatbots. Also, these 

studies indicated that the research into chatbots in libraries was still developing. These 

findings are important to the present study as they show that chatbots are a distinct topic 

within the field of library science. Technology-related theme in the VOSviewer keyword 

network and are closely associated with these topics include artificial intelligence, digital 

transformation and smart library services. 

Objectives : 

1. To analyze research trends in emerging technologies in library management and 

services during 2020–2025. 

2. To identify major research themes using keyword co-occurrence analysis. 

3. To examine the structure of the research field using VOSviewer visualization. 

4. To analyse author, country, and institutional collaboration patterns. 

5. To identify prominent and emerging themes and discuss their implications for library 

services. 

Research Methodology : 

The present study is structured according to a bibliometric approach using 

VOSviewer software for network analysis visualization. Bibliometric data were gathered 

from Web of Science (WoS) database from 20year to 2025. The research string ("emerging 

technologies" OR "digital transformation" OR "Artificial Intelligence" AND "Library 

services" OR "Library management" OR "digital library" OR "smart library*") 1,068 

documents were found and exported as Full Record and Cited References file format. 

Keywords, authors, countries, and organizations were used as the units of analysis. Keyword 

co-occurrence was used to determine semantic connections and dominant research topics. 

Authorship and collaboration maps were utilized to assess research networks between 

authors, countries, and institutions. Nodes’ size, proximity to one another, color-grouped  
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clusters, and visible connections are all used to help interpret the supplied VOSviewer maps.  

Results and Findings : 

1. Keyword Co-Occurrence Analysis : 

The keyword co-occurrence map is dominated by "digital transformation" and 

"artificial intelligence," which appear as large, centrally positioned nodes with numerous 

connecting relationships. "Emerging technologies" and "innovation" are also prominent. 

Some of the concepts that are included within the network include "big data," "chatbots," 

"deep learning," "natural language processing," "automation," "smart library services," 

"digital literacy," "privacy," "transparency," and "trust." Pattern shows that the field combines 

technological innovation with organizational change. These categories are professional 

practice, user ability and governance.

 

Figure 1. VOSviewer keyword co-occurrence network. Source: VOSviewer output. 

Table 1. Major keyword themes visible in the VOSviewer map 

Theme/Cluster focus 
Representative terms visible 

in map 
Interpretation 

Digital transformation digital transformation; 

emerging technologies; 

innovation 

Broad organizational and 

technological change is a 

central research focus. 

Artificial intelligence artificial intelligence (AI); Research addresses intelligent 
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deep learning; natural 

language processing 

systems and AI-enabled 

information functions. 

Library technologies chatbots; robotics; automation; 

smart library services 

Specific technologies are 

examined in relation to library 

service delivery. 

Data and digital resources big data; digital information 

resources; electronic medical 

records 

Data-intensive information 

environments are part of the 

wider technology landscape. 

Human and governance 

dimensions 

digital literacy; privacy; 

transparency; trust 

Technology adoption is linked 

to skills, ethics, governance 

and user confidence. 

2. Country Collaboration Analysis : 

The country collaboration map reveals a vast international research network. The 

USA stands out as one of the largest and most central nodes, with China and Germany also 

making a significant impact. Australia and Spain are key players in this network, while 

countries like India, Pakistan, France, Italy, South Korea, Brazil, South Africa, Nigeria, 

Japan, Indonesia, New Zealand, Norway, Sweden, Iran, Portugal, Poland, and many others 

are all interconnected. This geographical distribution shows that research in emerging 

technologies is truly a global endeavor, not limited to any single region 

 

Figure 2. VOSviewer country collaboration network. Source: VOSviewer output. 



RESEARCH HUB 
      International Peer-Reviewed Multidisciplinary E-Journal 

Website : www.researchhub.org.in/research-hub        !!          Email : researchhubjournal@gmail.com 

Published In Collaboration With 
                              Smt. Binzani Mahila Mahavidyalay, Nagpur & DLIS, R.T.M.Nagpur University, Nagpur 

                           NATIONAL CONFERENCE ON SYNERGY INSIGHT : LIBRARIES AS INTERDISCIPLINERY HUBS  
                                                                    FOR SOCIAL SCIENCES RESEARCH IN THE DIGITAL AGE   

Volume-7 (2026) 
Special Issue-3 (Sept) 

ISSN 

2582-9173 

  

Table 2. Country-level observations from the supplied map 

Country/region visible Observed network role Interpretation 

USA Large, central node Strong visual prominence and 

many connections in the 

displayed network. 

China Large, central node Important contributor within 

the international collaboration 

structure. 

Germany Large, well-connected node Prominent European 

participant with extensive 

visible links. 

Australia Large, connected node Important node in the 

international network. 

Spain Large, connected node Strongly connected within the 

European and wider network. 

India Prominent connected node Visible participant linking 

with several countries. 

Pakistan Connected regional node Part of the wider Asian and 

international collaboration 

structure. 

Other countries Distributed peripheral and 

intermediary nodes 

Demonstrate broad geographic 

reach and cross-country 

collaboration. 

3. Institutional Collaboration Analysis : 

The institutional map contains multiple university and higher-education organizations. 

Wuhan University is a prominent node in the network. The University of Sheffield, Georgia 

State University and the University of Toronto are all connected to the University of 

Sheffield. University, Nanjing University, University of Johannesburg, Government College 

University Lahore, RMIT University, Copenhagen Business School, Swansea University, 

Free University Berlin. The following universities are part of the network: University of 

Turin, University of Cagliari, University Carlos III Madrid, University of Murcia, Sultan 

Qaboos University and University of Sargodha. These universities show that there is large 

collaboration between these institutions both within their own countries and internationally. 
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Figure 3. VOSviewer institutional/organization collaboration network. Source: VOSviewer 

output. 

Table 3. Institutional collaboration observations 

Institution visible in map Observed position/pattern Interpretation 

Wuhan University Prominent central node Important visible institutional 

participant in the network. 

University of Sheffield Central connected group Connected to several 

institutions in the broader 

network. 

Georgia State University Prominent left-side node Part of a dense institutional 

collaboration area. 

Nanjing University Prominent right-side cluster Participates in a connected 

institutional group. 

University of Johannesburg Right-side node Shows the international reach 

of the collaboration network. 

Government College 

University Lahore 

Prominent connected node Links the South Asian 

institutional network to other 

groups. 

Other universities Multiple regional clusters Indicate a distributed and 

internationally connected 

research structure. 
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4. Focused Author Co-Authorship Analysis : 

The focused author visualization gives us a much clearer picture of the collaboration 

relationships at play. Yogesh K. Dwivedi stands out in the center, linking up with a number 

of authors and groups. In the red cluster, we see a tight-knit group featuring Nripendra P. 

Rana, John S. Edwards, Ioanna Constantou, Yanging Duan, D. Laurie Hughes, and 

Ramakrishnan Raman, creating a notably dense collaboration network. Meanwhile, Luca 

Tangi and Marijn Janssen form a smaller blue duo, and Wendy Currie and Leslie Willcocks 

are another connected pair. Lastly, Umar Bashir Mir and Arpan K. Kar are tied to the central 

green group. 

 

Figure 4. Focused VOSviewer author collaboration network. Source:  VOSviewer output. 

Table 4. Focused author-network observations 

Visible group Authors/nodes Interpretation 

Central green Yogesh K. Dwivedi; Umar 

Bashir Mir; Arpan K. Kar 

Dwivedi occupies a visually 

central position with links to 

multiple groups. 

Red collaboration group Nripendra P. Rana; John S. 

Edwards; Ioanna Constantou; 

Yangqing Duan; D. Laurie 

Hughes; Ramakrishnan Raman 

Dense set of visible links 

suggests strong internal 

collaboration. 

Blue pair Luca Tangi; Marijn Janssen Small, closely connected 

author pair. 

Yellow pair Wendy Currie; Leslie 

Willcocks 

Connected pair linked to the 

central network. 

5. Integrated Research Findings : 
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1. Digital transformation stands out as the key concept in the 

network of keywords. 

2. Artificial intelligence plays a significant role as a technological 

theme that’s closely linked to digital transformation and other 

cutting-edge technologies. 

3. Some specific applications include chatbots, robotics, big data, 

deep learning, natural language processing, and automation. 

4. Terms related to libraries, such as university libraries and smart 

library services, help bridge the gap between technology 

research and professional practice. 

6. Concepts like digital literacy, privacy, transparency, and trust highlight the 

importance of human, ethical, and governance aspects. 

7. Collaboration between countries is extensive and global, with notable players like the 

USA, China, Germany, Australia, Spain, and India standing out as key nodes. 

8. Institutional collaboration involves universities and higher education organizations 

from various regions. 

9. Author collaboration is structured into several interconnected communities instead of 

being centered around a single collaboration hub. 

10. It’s essential to normalize author names before calculating final productivity or 

centrality statistics. 

Discussion : 

The combined maps suggest that emerging technologies in library research are 

increasingly understood as part of broader digital and organizational transformation. 

Artificial intelligence is a major anchor, while deep learning, natural language processing, 

chatbots, robotics and automation indicate a movement toward more intelligent and 

responsive information services. 

At the same time, the presence of digital literacy, privacy, transparency, trust and 

professional library terms indicates that technology adoption has socio-technical dimensions. 

Successful transformation therefore requires not only technological infrastructure but also 

professional competencies, responsible data practices, user capability and institutional 

governance. 

The country, institutional and author networks show that the field is internationally 

distributed. Cross-border and cross-institutional collaboration can support comparative 

research, knowledge exchange, and the development of transferable approaches to 

technology-enabled library services. 

Conclusion : 

The VOSviewer-based analysis demonstrates that research on emerging technologies 

in library management and services during 2020–2025 is broad, interconnected and 
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international. Digital transformation and artificial intelligence occupy central positions, while 

big data, deep learning, natural language processing, chatbots, robotics, automation and smart 

library services form important supporting areas. The maps also demonstrate that research 

increasingly considers digital literacy, privacy, transparency, trust and professional practice. 

Overall, future research should focus on sustainable, user-centred, trustworthy and 

professionally supported digital transformation in libraries. 
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