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Abstract

Purpose - This paper aims to gauge library and information science (LIS) professionals'
awareness, readiness, and preparedness to embrace linked data (LD) technologies, standards,
techniques, and methodologies for integrating those within Indian libraries.

Design/ methodology/ approach - This survey study employs a precisely crafted
methodology, comprising three main phases and ten steps, to delve into core research questions
(RQs) by mapping them to detailed survey questions (SQs) section-wise.

Findings - The study reveals insights regarding the conception of LD technologies among LIS
professionals, their inclination towards its adaptation for enhanced library operations, and their
level of preparedness for its successful integration into library services. Despite the lack of
technical knowledge and confidence among professionals, they seem interested in this new
technological advancement and are ready to train themselves. So, it offers a positive outlook
for the future adaptation of LD in libraries. Moreover, it adds value to the understanding of
policymakers, government bodies, researchers, and practitioners, for further magnifying the
quality and reach of library activities within society.

Originality/value — As per the authors’ knowledge, this paper serves as the first research
output in understanding LD adaptation in the Indian landscape. Though the National Library
of Sweden showecases initiatives in implementing LD techniques in libraries, this study
underscores a lack of similar endeavours within the Indian context.

Keywords Indian libraries, Linked data, Technological adaptation, Library and information
science professional, Proficiency in LD technologies, Semantic Web, Survey, Methodology

1. Introduction

Present-day libraries are emerging in connectivity and outreach following technological
advancements. They are transcending the traditional functionalities of organization,
preservation, and accessibility with more challenging task resolution in the current era. After
the Online Computer Library Center (OCLC) drives the exploration of linked data (LD) within
the library community, “LD and Libraries” has become an evolving area of focus among many
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organizations or institutes worldwide. LD (coined by Tim Berners-Lee) tends to receive
divergent interpretations (Bizer et al., 2009). OCLC overviews linked data (LD) as the
“communities agreeing on the meaning of their data and sharing it in a massively networked
information space” (OCLC, 2024a). It defines LD as "a way to organize and connect data on
the web so it can be easily, automatically, and programmatically shared and used by various
systems and services” (OCLC, 2024b). LD is “a set of design principles for sharing machine-
readable interlinked data on the Web” (Ontotext, 2024a). In LD, information representation is
performed in a standardized format, and relationships between different pieces of data are
explicitly defined (encoded in ‘triples’ (subject-predicate-object) using RDF) to structure and
interconnect data on the Web (Nagumothu et al., 2021). Linking diverse datasets can enable
meaningful discovery of resources, enforce collaboration and resource sharing among peers
(decentralization), enhance adaptability to present changes, and resolve interoperability issues
(Dutta, 2014).

Libraries have always been adaptive to emerging technologies to unravel the implicational
benefits through actions and activities. The significance and applications of LD are being tested
across domains such as biology, medicine, agriculture, e-commerce, cultural heritage,
education, scientific research, and publications (Schmachtenberg et al., 2014). The libraries are
not less. OCLC Research advocated that libraries and their data must be visible on the internet
as it is the place where the quest for information begins. Their studies acknowledge that
“Linked data enables library staff to provide greater context for information and build rich
connections across library resources, their communities, and beyond” (OCLC, 2024b).

LIBRIS, the Swedish Union Catalogue, is an implementation of LD technology, by exporting
bibliographic data and relations from an integrated library system (ILS) into a minimal API for
the exposure of library data to linked library data (LLD) (Malmsten, 2009). The National
Library of Sweden became the first national library to fully transform into an LD library
(Unterstrasser, 2023). Besides, the Library of Congress (https://id.loc.gov/), British Library
(https://data.europa.eu/data/datasets/the-linked-open-british-national-
bibliography?locale=en), French National Library (https://data.bnf.fr/), German National
Library
(https://www.dnb.de/EN/Professionell/Metadatendienste/Datenbezug/LDS/Ids_node.html),
National Library of Spain (https://datos.bne.es/inicio.html), and Hungarian National Library
(https:/Nists.w3.org/Archives/Public/public-lod/2010Apr/0155.html) have already paved the
pathway for adapting LD in libraries.

Apart from the worldwide study, we searched for literature specifying the LD initiatives and
activities in Indian libraries. Unfortunately, we have not come across any such evidence in the
literature. We found a few articles specifying the LD research. For instance, Kumar et al.
(2013) show the transformation of MARC21 data into RDF data for bibliographic records,
Bhargav et al. (2016) develop an open library semantic bibliographic catalogue (BookLOD),
Dutta (2017) describes the various LD applications and LD's relationships with ontologies, and
Sharma et al. (2018) discusses the processing and storing of library data in LD format using
Apache Spark. More discussion on literature is provided in section 2. The primary objective of
the current study is to investigate the present state of LD adaptation and its practices in Indian
libraries. It investigates LD awareness and popularity among Indian library professionals, their
LD technology competency, implementation experiences, involvement in LD projects, and
most importantly their willingness to transform the library data into LLD. Secondarily, the
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study investigates the present usage of library tools and technologies in Indian libraries for
delivering regular library services and carrying out routine technical operations, such as library
housekeeping operations, library asset management, electronic resources management, and so
forth. This would give hints about LIS professionals' progress in technology usage and their
willingness to embrace advanced technologies like LD. Furthermore, the study aims to identify
the availability of various kinds of data that the libraries generate, store, and process for various
purposes and uses.

This would allow us to envision and explore the possible opportunities to develop and exploit
LD technologies and applications beyond the bibliographic and authority data that most of the
above-mentioned worldwide studies are based on. Thus the study not only brings out the
present state of LD technology usage and implementation in Indian libraries but also guides
the researchers, developers, and decision and policy makers to plan for successful LD
implementation and design various applications.

To achieve the above-stated objectives, we formulated six research questions (RQs) as
provided below. We used a closed questionnaire survey method to seek answers to these
questions. The entire study method is provided in Methodology section 3. The questionnaire
was distributed among the publicly funded libraries in India as detailed in step 2 of section 3.
The mapping of these RQs are shown in Table I of Appendix A and further discussed in the
“Mapping SQs to RQs” part of the Results and Analysis section 4.

RQ1: How aware/knowledgeable are the LIS professionals in India about LD technologies and
techniques?

RQ2: How far are the library personnel familiar with and their level of understanding of LD
technologies?

RQ3: What is the level of willingness of LIS professionals to adapt LD techniques?

RQ4: Are Indian libraries associated with any LD project and are the library professionals
cognizant of such initiatives nationally or internationally?

RQ5: Do libraries and their staff feel ready/show interest in transforming their library data into
LLD?

RQ6: Do the working professionals feel the need for proper training, through workshops, for
LD implementation in libraries?

The main contribution of this study is it investigates the current state of LD awareness and
knowledge among LIS professionals in India. It also studies the state of preparedness of LIS
professionals in terms of their LD skills and readiness to embrace the technologies for further
development of libraries. The other contributions of this study are: it presents a systematic
approach that outlines the step-by-step processes used in the research and provides a
guestionnaire that can be adapted for similar studies with minimal modifications. Notably, to
the best of our knowledge, this is the first study of its kind focused on Indian libraries.

The rest of the article is organized as follows: section 2 delves into the allied works already
performed in the current study area. Section 3 outlines the detailed method followed for this
study. Section 4 inspects the survey responses using descriptive statistical methods to deduce
answers for the RQs and its discussion part provides analytical viewpoints on the received
responses. Finally, section 5, summarises the present study providing future directions, and
potential opportunities it can open for the LIS fraternity.
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2. Literature Review

The section presents an overview of strategies, adaptation, implementation, practices, and
experiments with LD technologies in library activities at a global level. Databases consulted
for the literature search are Google Scholar, Scopus, and Semantic Scholar. The review of
related works is divided into three distinct sections: benefits and potential, case studies of
implementation, and awareness and perception studies related to LD in libraries.

Benefits and Potential

LD offers significant potential for libraries, in the evolving digital landscape. Hallo et al. (2016)
examined that LD enables digital libraries to connect and share their data with a broader web
ecosystem, thereby improving resource visibility and user experience. In the library
environment, LD is valuable for expanding bibliographic and authority data (Park and Kim,
2014). For instance, the Bibliographic Framework (BIBFRAME) approach for harvesting and
sharing bibliographic metadata using LD principles, allowed libraries to integrate disparate
metadata sources and enrich their catalogues with external web resources (Tharani, 2015). Latif
et al. (2016) discussed various benefits of LOD in libraries, which include distributed data
management, improved data integration, and enhanced knowledge discovery. Singer (2009)
argued that while LIS professionals have adopted MARC as a common language, the library
records remain isolated strings divided by silos, which can be resolved using LD technologies.
DeWeese and Segal (2015) summarised the importance of LD and highlighted some initiatives
(e.g., W3C library LD incubator group) taken in the library domain for their practical
implications. Despite challenges like data modelling and long-term preservation (Chen, 2017),
LD benefits libraries in areas like web search, authority control, classification, data portability,
and disambiguation (Byrne and Goddard, 2010). So, LD provides libraries with the potential
to transform their catalogues into active knowledge repositories for improved resource
discoverability and access.

Case Studies of Implementation

Several case studies have reported the implementation of LD technologies in library settings.
Worldwide, some major organizations like the Europeana Library, the Library of Congress, the
British Library, and the National Library of France implemented LD technologies focusing on
vocabularies, ontologies, and data models (Hallo et al., 2016). However, the adaptation of LD
in libraries is still in its early stages. It requires a conceptual shift from document-centric to
data-centric models, by embracing RDF (Alemu et al., 2012). Deliot (2014) discussed the
initiative taken by the British Library to publish their MARC21 bibliographic data as LOD
through the RDF model. Schiavone et al. (2018) created a triplification pipeline and formed
the CoBiS network to provide 65 libraries with an infrastructure for LOD publishing. Niu
(2020) performed content analysis of literature and concluded that diffusion and adaptation of
LD among individual libraries follows a decentralized process. Papadakis et al. (2015)
identified the specific fields in MARC entry that can hold LD information for library authority
records, using URIs. Few national libraries were inspected to find their acceptance of LD
principles in publishing content for more accessibility. The PCC task group initiated the
deployment of MARC encoders into LD identifiers following a survey, discussion, proposal,
and pilot test which laid the groundwork for LLD transition (Shieh, 2020). Smith et al. (2017)
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provided a roadmap for individual librarians to plan the transition of LD operation in libraries.
Tamper et al. (2023) created a LOD and semantic service portal, “BiographySampo”, utilizing
bibliographical data from the National Library of Finland. Fallgren (2015) experimented with
BIBFRAME to create a shareable vocabulary of new cataloguing data for the National Library
of Medicine. These studies pave the way for the future exploitation of LD in libraries.

Awareness and Perception Studies

A series of publications by (Warraich and Rorissa, 2018, 2020, 2024) suggested that Pakistani
LIS professionals are willing to adopt LD technologies in their university libraries, to link
bibliography data for enhanced record navigation. McKenna et al. (2018) conducted a survey
study addressing 185 information professionals, which suggested the design of a workflow for
using LD tools in Libraries, Archives, and Museums to integrate and interlink datasets under
the expertise and guidance of information professionals. In 2019, the same authors designed
NAISC to expose library domain data for wider outreach and publicity, by interlinking the
internal LD with the authoritative LD published by creators and data holders. The professionals
rated NAISC as a useful and easy-to-use LD interlinking approach (McKenna et al., 2019).
Desmeules et al. (2020) evaluated data models and ontology development in the context of LD
projects and surveyed the roles performed by information professionals in modelling such
project work. Pennington and Cagnazzo (2019) examined the inclination of information
professionals toward adapting LD technologies in the national libraries of Scotland and
European countries to discover library resources. Debattista et al. (2018) analyzed information
professionals' experience with LD applications in digital libraries. LaPolla (2013) surveyed the
perception and adaptive nature of library cataloguers and technical professionals regarding
semantic web (SW) applications in academic libraries. It showed growing interest among
professionals and highlighted some potential advantages.

The literature search for the present study reveals that no work has been conducted in the past
to find the LD state of adaptation and practices in Indian libraries. So, with the need to assess
the knowledge and perception of LIS professionals about LD technologies and understand their
willingness for change, the current study adds value in reshaping library operations according
to the latest technological improvements.

3. Methodology

The authors have developed a formal and comprehensive methodology to provide a holistic
view of the current study. Primarily, the survey is conducted in three phases: Phase 1- Pre-
Survey, Phase 2- Survey, and Phase 3- Post-Survey. Each phase consists of distinct steps,
culminating in a total of ten steps, as illustrated in Figure 1.

Phase I: Pre-survey: This phase defines the study objectives and answers the questions, such
as, what is the purpose of the study? How do we select a targeted group to conduct a survey?
How do we collect contact details of a particular population for the survey? etc. as detailed
through steps 1 to 5.

Phase I1: Survey: This is a vital part of the methodology, during which survey questionnaires
are distributed to the targeted group and responses are collected in a convenient format.
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Gathering responses may take time, and it’s not uncommon for the initial attempt to yield an
insufficient number of responses. This process is elaborated in steps 6 to 8.

Phase I11: Post-survey: This is the concluding phase. It initiates the process of data cleaning
followed by results and analysis. The survey findings relate to the research questions by data
analysis and interpretation using statistical methods as detailed in steps 9 and 10.
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Figure 1. Schematic representation of the methodology
Step 1: Defining the survey objectives

This preliminary planning phase outlines the essential requirements and clear-cut survey
workflow. The primary objectives focus on ascertaining the prevalence of LD technology
within Indian libraries and assessing the level of awareness and willingness among library
professionals to adopt LD tools, standards, techniques, and methodologies.

Step 2: Selecting the targeted group

Identifying the specific demographic for the survey is essential. The selected audience for this
survey comprises professionals working in various libraries affiliated with central and state
government-sponsored institutions, including publicly funded arts and science, engineering
and technical, management, medical, law, science research, and development institutes, as well
as state central libraries and public libraries in India.

The list contains, for example, the Central Universities, Indian Institutes of Technology (I1Ts),
National Institutes of Technology (NITs), Indian Institutes of Information Technology (I11Ts),
Indian Institutes of Management (1IMs), All India Institute of Medical Sciences (AIIMS),


https://doi.org/10.1108/EL-06-2024-0167

Dutta, B., Khamaru, N. and JS, H. (2025), "Linked data adaptation and practice in libraries: an Indian
panorama", The Electronic Library, Vol. ahead-of-print No. ahead-of-print.
https://doi.org/10.1108/EL-06-2024-0167

National Law Schools, various national research institutes, such as Indian Space Research
Organisation (ISRO), Defence Research and Development Organisation (DRDO), Indian
Institute of Space Science and Technology (1IST), Indian Institute of Science Education and
Research (IISER), and Indian Institute of Science (11Sc). A total of 231 distinct libraries
affiliated with publicly funded higher educational institutes were contacted.

Step 3: Choosing a survey design

This step focuses on selecting the most effective survey mode for reaching the targeted group
and distributing the SQs. The priority is to identify the fastest and most convenient method for
generating and delivering questions. While multiple methods are available, including phone-
ins, letters, in person interactions, and email, we have chosen an online survey using Google
Forms. This platform offers customizable templates with options like checkboxes, dropdown
lists, and fields for both objective and descriptive responses, making it ideal for capturing
feedback. Additionally, Google Forms automatically records and organizes responses in
spreadsheet, simplifying data analysis.

Step 4: Collecting the contact details

This step involves collecting contact details of the targeted respondent group, as defined in step
2. We gathered this information through various sources, including institute websites, referrals,
directories, and association registries. Additionally, we obtained email addresses of librarians
from esteemed institutions like 11Ts and 1IMs through professional connections. To maximize
response rates, we collected the email IDs of all library professionals within each targeted
institution, ensuring a higher likelihood of receiving at least one reply per library.

Step 5: Development and evaluation of survey questionnaire

The first step in developing the questionnaire involves reviewing existing literature to identify
relevant studies for reuse, which saves time and helps create a more comprehensive
questionnaire. However, multiple evaluations are necessary to refine the SQs. We found few
studies closely aligned with our research, with the most notable being Warraich and Rorissa's
study (discussed in Section 2). While these studies provide useful references, their reliance on
open-ended questions limits their reusability, prompting us to develop a new set of SQs for our
study.

We conducted a three-round evaluation of the questionnaire, including a pseudo-survey with
five participants, to assess its quality. The goal was to refine the SQs for simplicity, clarity,
relevance, and ease of response. Initially, we created a pool of 47 questions. After reviewing
the survey's objectives, research questions, and the need for time efficiency, we focused on
using straightforward language and reducing lengthy, paragraph-style questions. We also
prioritized concise, single-line, and multiple-choice questions. This process led to a final set of
30 questions (see Appendix A), which were then integrated into Google Forms.

Questionnaire in Brief: The 30-question questionnaire is designed to collect data on various
aspects, including demographic information, Library Management Systems (LMS) and other
software used in libraries, types of data generated and stored, the understanding of LD
technologies among LIS professionals, knowledge of LD tools and initiatives, opportunities
for experimenting with LD in the library sphere, LD projects in institute libraries, and the
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willingness of professionals to engage in LD initiatives for linking and sharing library data.
Each question is aligned with the RQs, which are mapped to the survey questions in Appendix
A and discussed in Section 4.

Step 6: Administer the survey

This step begins the survey process based on the design decisions made earlier. It involves
distributing the survey questions (SQs) via email or directly engaging with the target
respondents. In this study, the Google Form link and a cover letter were sent to all email
addresses collected in Step 4.

Step 7: Responses

The next phase involves awaiting responses, with two possible outcomes: receiving responses
or not. To ensure reliable results, it is crucial to gather a sufficient number of responses, which
we aimed to achieve by sending multiple gentle reminders. The survey was launched on August
8, 2023, with a three-month deadline due to the study's schedule and funding constraints. To
maximize responses within this timeframe, reminders were sent on August 16, 2023; August
28, 2023; September 5, 2023; September 21, 2023; and October 7, 2023.

The survey received a total of 68 responses, but three were found to be repetitive. Following
the decision to retain only one response per library, the responses were prioritized by
professional rank, starting with the librarian and moving to scientific/technical assistant
professionals if the former was absent. This approach was based on the assumption that senior
professionals have greater administrative authority to make decisions about new initiatives,
while lower-ranked staff typically lack decision-making authority. After eliminating
duplicates, 65 unique responses were retained.

When comparing category-wise responses, management institutes contributed the most (18 out
of 21), followed by law schools and technical institutes (see Figure 2). Notably, only two out
of the sixteen public libraries contacted responded. This lack of response may suggest that these
libraries find the survey irrelevant, possibly due to their limited access to the latest
technologies, particularly LD and related facilities, which may make them feel disconnected or
uninterested in participating.

B Mumber of Institutes Libraries Contacted [ Number of Responses Feceived

Frequency (Number)

Engineering  Artsand Science Management Law Schools Public Medical

and Science Research & Schools Libraries Libraries Institues

Technical Collegas Development  Libraries Libraries
Institutions Libraries Institutes
Libraries Libraries

Category

Source: Figure by authors

Figure 2. Institute categories and number of responses
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The responses came from LIS professionals with varied job titles and expertise levels. To gain
more structured insight, we categorized the participants into three groups based on their job
titles (see Figure 3).

Job Category

Senior LIS Professiomnals -

Mid- Level LIS |
Professionals

Junior LIS Professionals -|

| | | |
[1] 10 20 30 40
Number of Responses

Source: Figure by authors

Figure 3. Responses according to job category

The first category consists of “Senior LIS Professionals™ including roles like - ‘Librarians,
Director of Library, Deputy Librarians, Professor-in-charge cum librarian, and Chief library
officer’. The second category, named “Mid-level LIS professionals” encompasses roles such
as - ‘Assistant librarian, Assistant manager, and Senior Library and Information officer’. The
third category, “Junior LIS professionals” includes - ‘Junior Library officers, Library
assistants, Scientific officers, Professional assistants, Junior technicians’, and similar positions.
As most of the responses are from senior and medium-level categories, we can be sure that our
survey was conducted among the most experienced and highly qualified professionals who are
currently heading and managing esteemed libraries in India.

Step 8: Collecting and saving responses

Store the responses in a convenient format for future data manipulation and cleaning,
preferably .csv, .tsv, or .xIsx. In this study, the responses were saved in a Google spreadsheet.

Step 9: Data cleaning

Data cleaning involves correcting or eliminating inaccurate, corrupted, improperly formatted,
duplicated, or incomplete data. With large sets of categorical data, cleaning is often necessary.
In our survey, objective answers made some data easier to handle, while descriptive answers
required corrections, especially in fields like institute category, experience, and job titles. This
ensures smooth statistical analysis in subsequent steps.

Step 10: Results and analysis

This step addresses the RQs outlined in the Introduction. Data analysis is essential for drawing
insights, making decisions, and reaching conclusions. It involves methods like diagnostic
analysis, cohort analysis, regression analysis, time series analysis, and statistical analysis. In
this study, we used both diagnostic and descriptive statistical methods. Statistical analysis
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identifies overall data patterns, while diagnostic analysis explores the causes behind specific
data behaviours (“cause-and-effect relationships™) (Taherdoost, 2022). Further details are
provided in Section 4.

4. Results and Analysis
Mapping SQs to RQs

The questionnaire starts with demographic and general information (SQ 1-6) to gather details
such as the participant's name, contact information, job title, experience, etc. SQ 7-12 focus on
the current use of LMS and other software for library management, the types of data generated
and stored, and how this data is utilized. In the course of our study, we aimed to comprehend
the possibilities of transforming library data into LLD, extending beyond bibliographic records.
So, the identification of key data and software, commonly employed in the library domain,
serves to illuminate the challenges associated and the future course of actions to be undertaken
for implementing LD in libraries.

The subsequent section of the survey questionnaire, from SQ 13 (“Do you know about LD?”")
to SQ 18 (“Do you know any utility software tools for LD creation and publication?”’) addresses
the core of the survey's main objective. It focuses on assessing the level of understanding of
LIS professionals regarding LD technologies, standards, tools, initiatives, and programs. The
results will provide insights into their awareness of LD and help evaluate the current state of
LD applications in Indian libraries, directing to RQ 1-2.

Questions SQ 19-26 aim to assess whether library professionals have implemented LD
technology and their approach to using it in library operations, addressing RQ 3-4. Questions
SQ 27-30 focus on gauging their interest in learning about LD through workshops and their
views on its application in libraries, addressing RQ 5-6.

Results

Survey results from SQ 7-12 show that most institute libraries use library automation software,
with only one Art & Science library still in the automation process. Over 60% of libraries use
Koha as their LMS. In the management category, Koha, Libsys, and Virtua are most common,
while Koha, NewGenlib, and Libsys dominate in Technical and Science & Research libraries.
Law and Arts & Science libraries prefer Koha, E-granthalaya, and SOUL, while public libraries
reported using Koha and Libsys.

Moreover, it's important to highlight that libraries are integrating additional software to
enhance various operations and extend their services. A diverse range of tools, including
DSpace, ERP, Zotero, Mendeley, Grammarly, Drupal, LS discovery, and VuFind, is being
utilized for these purposes.
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Figure 4. LD knowledge among LIS professionals

All 65 respondents answered SQ 13. Figure 4 shows that the majority of library professionals
(78%) have either heard of or are familiar with the term LD, with only a small percentage
(21%) answering 'No' to the same question. All percentage values in the study are rounded to
the nearest integer.

While assessing the level of understanding of LD among professionals, it is noteworthy that
only one respondent possesses 'advanced' knowledge and working experience in the LD field.
Additionally, (53%) of individuals have a 'moderate’ level of knowledge, while (45%) have
very 'little' knowledge as depicted in Figure 5.

Advance

Moderate

Level of Understanding

Little

T T T 1 1
o 10 20 30 40
Frequency (Number)

Source: Figure by authors

Figure 5. Level of understanding of LD among LIS professionals

SQ 15 assesses the level of understanding of LIS professionals concerning the most prevalent
and basic building blocks of LD technology, i.e., HTTP Uniform Resource Identifier (URI),
Resource Description Framework (RDF), Ontology, and SPARQL, as outlined by Tim
Berners-Lee (Bizer et al., 2009). The responses to these subparts are exhibited in Figures 6-9.
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Figure 6. Level of understanding of HTTP URI among LIS professionals
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Figure 7. Level of understanding of RDF among LIS professionals
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Figure 8. Level of understanding of Ontology among LIS professionals
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Figure 9. Level of understanding of SPARQL among LIS professionals

From the above Figures 6-9, we can conclude that most of the professionals have knowledge
of URI, RDF, and Ontology. However, it is noteworthy that only 42% of professionals are
aware of SPARQL. The rest lack a basic understanding of SPARQL, as depicted in Figure 9.
Through our web search, we discovered that numerous workshops on LD have been conducted
by various national and international organizations over time. However, it is learned from our
survey that only 16% of LIS professionals have attended LD-related workshops, while the
majority, 84%, have not attended any, as depicted in Figure 10.
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Figure 10. LD related workshops attended by LIS professionals

As shown in Figure 11, responses for SQ 17 shows LIS professionals' awareness of different
LD standards and initiatives. A larger part of the respondents are familiar with LD initiatives
such as Wikidata!, BIBFRAME?, schema.org?, the British Library's LOD?, the LD project by
the Bibliothéque nationale de France, the LOC LD initiative, and LD4L® (see Figure 11). We
received only six 'No or Nil' responses for question SQ 17.

BIBFRAME

Wikidata

DBpedia

Library of Congress LD
Service

OpenAIRE

British Library's LOD

LD project by Bibliothéque
nationale de France

VIAF
Schema.org
LD4L Project
Europeana
GeoNames

GoodRelations

o S 10 15 20
Frequency (Number)

Source: Figure by authors

Figure 11. Awareness of LD standards and initiatives by LIS professionals

From SQ 18, 'Do you know any utility software tools for LD creation and publication?’, as
referred to in Figure 12, it was found that some handful of tools mentioned were Protege,
Fuseki, OpenRefine, RD4R, XML, XML Schema, and RDF. One respondent mentioned
Winzip and antivirus programs, which are in no way related to the question. Out of the 22

T https://www.wikidata.org/wiki/Wikidata:Introduction
2 https://www.loc.gov/bibframe/

3 https://schema.org/

4 https://old.datahub.io/es/dataset/bluk-bnb

5 https://wiki.lyrasis.org/display/Id41GW
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attempted answers, 18 respondents replied in negation. This shows professionals’ lack of
exposure to and minimal knowledge of utility software tools for LD creation and publication.

= T
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Mentioned Utility Software Tools

Source: Figure by authors

Figure 12. Utility software tools for LD creation and publication as mentioned by LIS
professionals

While analysing responses to SQ 19-26, as noted, only one library having a professional
occupying the role of Senior Library and Information Assistant, was associated with an LD
initiative in his library. However, this respondent did not furnish extensive details about the
undertaken project. The majority of the LIS professionals who participated in the study were
not engaged in any LD initiatives. Consequently, they have not sought to utilize LD technology
to enhance library resource accessibility or improve decision-making processes. This critical
insight can be derived from the considerable number of 'No' responses to SQ 19-22.
Additionally, responses to SQ 25 and 26 contribute to this understanding. Some individuals
attempted to respond to SQ 23 and 24 using common sense and hypothetical assumptions, even
though they had not been involved in any LD projects. Most of them, in response to SQ 24,
identified the following main challenges encountered while implementing LD in their library.
The numeric figure written in parentheses indicates the number of responses.

. Data integration and interoperability issues (44)

. Data quality and consistency (40)

. Lack of training and trained LD personnel (50)

. Lack of availability of software tools (42)

. Lack of motivation among the staff members (17)

. Lack of infrastructural support (46)

. Shortage of staff (46)

~NOoO Ok~ WN -

SQ 27-29 received an overwhelmingly positive response, as shown in Figure 13. Only a few
professionals expressed reluctance to participate in LD initiatives or receive training on LD
and related technologies. Specifically, six negative responses were recorded for SQ 28, as
respondents stated they were not willing to provide access to library data for LD
experimentation even if contacted.
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Figure 13. LD related workshops attended by LIS professionals

The majority of positive responses collected, along with the descriptive answers to SQ 30,
indicate a strong interest in experimenting with LD technologies and exploring ways to enhance
current library services. This highlights the potential for increased engagement and
collaboration to implement LD in libraries and develop an LD framework. Furthermore, our
survey results suggest a clear need for a national-level workshop on LD, with considerable
interest among LIS professionals in attending such an event.

Non-Response Bias

We observed a predominant occurrence of null or non-responses in SQ 13-18, as shown in
Figure 14. This phenomenon, where some individuals are reluctant to answer each question,
introduces bias in the survey analysis, known as non-response bias (Berg, 2005).

Non-response count for the relevant survey questions (5Q 13 to 5Q 18)

Survev SO I3 SO 14 5015 SO16 SQ17 SOI8
Chestion (SO 15.11015.4)
Number

Na,
(SQ No.) S@is1 SQis2 S5QI53 SQI5d

Null

Response 0 3 3 -+ 7 7 | 10 15
/ Non-

Response

Conrtt

Source: Figure by authors

Figure 14. Counting non-responses

Discussion

A conclusive view of the study can be drawn by thorough analysis of the response data received
from the survey. This offers insights into the current state of LD awareness and adaptation
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within esteemed libraries in India. Incorporating LD in library operations could enhance service
discovery (Chen and Paik, 2013), navigation of related resources (Rosati and Mayernik, 2013),
and improved decision-making (Adams et al., 2021). Day-to-day library activities produce
various types of data, such as acquisition data, bibliographic data, serials data, cataloguing data,
circulation data, reservation and holding data, security and access data, vendor data, etc.
Library data conversion into LLD has great potential if utilized fully, and libraries need to
experiment with this possibility (Dutta and Bhuvaneshwari, 2023).

While analysing RQ 1-2, along with the responses to survey questions up to SQ 19 (excluding
the demographic part, see Table I), it becomes evident that almost all professionals are aware
of LD or have heard about it. However, they lack detailed technical proficiency in LD
technologies. As observed, for example, SPARQL, an essential technology for retrieving and
managing data stored in RDF triplestores (Ontotext, 2024b) is unknown to most of them. The
reasons for insufficient knowledge of LD technologies at the individual level could be many,
for instance, lack of resources in terms of finance, manpower (trained professionals), training
programs, and lack of applications for ready use in libraries.

The result shows that most institutional libraries in India have adopted library automation
software, with Koha being the most widely used LMS. This aligns with previous studies
(Kumar V & Jasimudeen, 2012; Sonker & Jayakanth, 2003), which highlight Koha's popularity
due to its free, open-source nature and robust features. Notably, 21% of libraries still use older
versions (V.16 to V.20) of Koha, reflecting a group of LIS professionals' reluctance to adopt
newer technologies or their limited tech-savviness. This may present a challenge for
implementing advanced technologies like LD in libraries. However, as Koha is open-source
and adaptable, it could potentially integrate with other tools for LD implementation. Future
research is needed to explore this potential, suggesting a promising future for LD in libraries.

Despite awareness among LIS professionals about major LD resources (e.g., DBpedia (Holze,
2022), Wikipedia, GeoNames®), initiatives (e.g., BIBFRAME, VIAF'), and projects (e.g.,
LDAL project), Indian libraries are not part of any such efforts. This may be due to the lack of
a governing body for library activities and insufficient administrative support for new
initiatives. Directing to RQ4, these challenges highlight the need for a collaborative LIS
community to provide guidance and foster encouragement.

The statistics clearly demonstrate a strong demand for an introductory program to explore the
potential of LD technology in the library field, especially among aspiring LIS professionals.
There is a notable need for workshops and training programs with practical demonstrations
tailored to the LIS domain. This is further supported by the overwhelmingly positive responses
to SQ 27-30, reflecting participants' enthusiasm to join the LD community and their interest in
exploring ways to enhance library services, addressing RQ 5-6.

In summary, the survey, which engaged libraries and professionals from leading institutions
(see Figure 2), reveals that these organizations have yet to experiment with LD. While LIS
professionals in India possess basic knowledge of LD, their use and experimentation with LD
tools and concepts remain limited. Several factors may contribute to this. It raises questions
about whether this reluctance stems from professional attitudes or waning enthusiasm for
adopting new technologies in libraries, or if it reflects the government’s indifference toward

® https://www.geonames.org/
7 https://viaf.org/
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advancing library technology. Alternatively, it may be linked to the less-explored technological
content in the current LIS curriculum and practices in Indian universities.

It is recommended that higher authorities facilitate workshops and offer opportunities for
hands-on experience with advanced technologies, such as LD, to keep pace with global
developments. Such initiatives would enhance library services across various areas and ensure
that libraries and library professionals remain at the forefront of the evolving landscape of
librarianship.

5. Conclusion

This study examines the LIS professionals’ awareness, proficiency level, preparedness, and
eagerness for LD implementation in Indian libraries. It provides a picturesque example of
professionals’ know-how in LD technologies and techniques. So, it paves the way for adapting
LD technologies and its successful implementation within library services. A closed
questionnaire survey method was designed to commence the study. In the Indian scenario, this
study is the first of its kind. It deciphers the professionals' interest and zeal to learn more about
LD techniques for their future implementation and concludes by revealing a tapestry of
opportunities and possibilities it brings for LIS professionals. Additionally, it guides
policymakers and administration about the required technological advancement for upgrading
library activities.

The study testimonies that library professionals are yet to be exposed to LD technologies and
their potentiality. Thereby, it points out the need for training the LIS fraternity to transform
library data into LLD. This will help to enrich and integrate the local catalogue of networked
libraries, improve discovery by enabling effective search, and create a resilient and flexible
data management system.

As a next step, the study aims to examine the adaptation, implementation, and use of LD
technology in Indian libraries, focusing on internal factors (e.g., behavioural intention,
perceived ease of use, and perceived usefulness) and external factors (e.g., user training,
participation, and the implementation process), as outlined in the Technology Acceptance
Model (Davis, 1985; Venkatesh & Davis, 2000). Additionally, the study seeks to develop
guidelines and toolkits for effective LD operations in libraries.


https://doi.org/10.1108/EL-06-2024-0167

Dutta, B., Khamaru, N. and JS, H. (2025), "Linked data adaptation and practice in libraries: an Indian
panorama", The Electronic Library, Vol. ahead-of-print No. ahead-of-print.
https://doi.org/10.1108/EL-06-2024-0167

Appendix A.

Table I: Shows mapping of survey questions (SQs) to research questions (RQs) (under each
section) without the various options against each SQ to avoid lengthiness.

SQ SQ RQ No.
No.
Section 1 Questions related to Demographic & General Information

SQ 1 Your name
(Please try to begin with any of the suitable prefix given: Mr/Mrs/Ms)
SQ 2 Job Title

SQ 3 Organization & Library name
SQ 4 Years of Experience as a Library professional

SQ 5 Email
SQ 6 Mobile number
Section 2 Practice of library technology & data utility in libraries

SQ 7 Which library management system (ILS/LMS) does your library currently use?
If none from the list then specify your own (below).
SQ 8 What is the version of your LMS?

SQ 9 How long has your library been using the current LMS?

SQ What types of data are routinely generated and stored in your library? (Select all that
10 apply)
If any other data, please mention below.
SQ How does your library use the above-mentioned data for administrative or library
11  usage enhancement? (Select all that apply)
If any other usage, please mention below.
SQ Besides LMS do you use any other software tools for your library activities (e.g. report
12 generation, data visualization, digital library software, ERMS, CMS, discovery tools)?
If yes, mention them.

Section 3 Competency of LIS professionals in LD technology

SQ Do you know about Linked Data (LD)?

13

SQ How do you rate your level of understanding of LD?

14

SQ Please indicate your level of understanding for each of the following LD technologies:

15  HTTP Uniform Resource Identifier (URI) RQ1&RQ2
Resource Description Framework (RDF)
Ontology
SPARQL

SQ Have you received any formal training or attended workshops related to LD
16  technology in libraries?

SQ  Are you familiar with the following LD standards and initiatives?

17

SQ Do you know any utility software tools for LD creation and publication? If yes,
18  mention the tool name.

Section 4 Existing LD technology practices in libraries and involvement

SQ What LD software tool(s) or technologies have been used in your library?

19

SQ Has your library implemented/undertaken any LD initiative?

20 RQ3&RQ4

SQ Isyour library associated with any LD initiative nationally or internationally?
21

SQ Have you been involved in any LD initiative?

22
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SQ How has the adaptation of LD technology improved the accessibility of library

23 resources and in the decision-making process?

SQ What were the main challenges encountered while implementing LD in your library?
24

SQ Is there any application built utilizing the created LD in your library?

25

SQ If the generated LD is published or shared on the web, please provide the URI of the
26  dataset.

Section 5 Willingness of LIS professionals for transformations of library data to LLD
SQ Isyour library willing to participate in a LD initiative?

27

SQ Would your library provide access to library data, if you are contacted?

28 RQ5&RQ6
SQ  Would your library staff participate in receiving training on LD tools and

29  technologies?

SQ Isthere anything else you would like to share in the given context?

30
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