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ABSTRACT

Academic and Research libraries are growingly through exponential rise of digital information,
heterogeneous sources of data, and user prospects for seamless, intelligent knowledge access. Traditional
library knowledge management structures, usually siloed and record-centric, struggle with semantic
discovery, interoperability, and amalgamation with the larger web. In response, Semantic Web and
Linked Data technologies have evolved as major innovations, allowing interconnected metadata,
machine-readable, supporting dynamic organization of knowledge and advanced discovery services. To
understand this evolution, this study sought to understand adoption and efficacy of Semantic Web and
Linked Data technologies in improving library knowledge management worldwide, regionally and in
Kenya. It examines the core technologies, current applications, limitations of traditional systems, and
the semantic framework capacity to enhance interoperability, resource discovery, and service delivery.
Data was acquired using systematic literature review, analyzing 35 institutional reports, peer-reviewed
journal articles, policy documents, and technical standards. Information was acquired from online
institutional repositories, academic databases, and platforms including Europeana, Google Scholar, and
AfriLIS. Data was thematically synthesized across world, Africa, and Kenyan settings, highlighting
benefits, trends, challenges, and research gaps. Findings from the world show that libraries as evident
in BIBFRAME, Europeana, and Wikidata integration shows enhanced interoperability, discoverability,
and semantic data reuse. Regionally, adoption is mainly pilot-driven, limited by technical skills,
infrastructure, and funding. In Kenya, apart from Moi University with the pilot program, activities
remain largely training-oriented or conceptual, with limited practical implementation of Linked Data
and RDF frameworks. The research highlights important gaps in operational implementation and
empirical evidence in Kenyan libraries. Semantic Web and Linked Data technologies have the capacity
to improve library knowledge management through enabling machine-readable, interoperable
knowledge networks and advanced discovery services. Future studies should focus on capacity-building,
pilot implementations, user-centered assessments, and cross-institutional integration to translate
theoretical structures into practical library solutions.

Keywords: Semantic Web, Linked Data, library knowledge management, interoperability,
resource discovery, RDF, BIBFRAME, Kenyan libraries
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INTRODUCTION

Libraries are experiencing a structural transformation pushed by the rapid rise in digital
information, varying data formats, and changing user prospects for seamless and intelligent
access to information . Thus, traditionally, library information structures were built on
record-centric standards like RDA and MARC; which were designed to manage print
collections within closed settings. Whereas RDA and MARC proved effective in the past, they
are over the time struggling to support rich discovery, interoperability, and machine-assisted

knowledge arrangements in the web-based information landscape [21.

The expansion of institutional repositories, access to electronic journals, multimedia resources,
and research data has transposed libraries within complex universal information
environments instead of rather than segregated collections Bl. According to contemporary
users, discovery services should be comparable to commercial web platforms, including
contextual linking, relevance ranking, and integrated connected resources access. Conversely,
persistent dependence on rigid records and textual metadata confines the ability of libraries to

represent semantic connection and combine successfully with external systems [4.

To address these challenges, Semantic Web technologies were introduced, enabling
information to be expressed in interoperable and machine-understandable formats.
Technologies like the Web Ontology Language (OWL), Resource Description Framework
(RDF), and SPARQL support the knowledge representation as interlinked entities rather than
individual records 5. Developing on this background, the principle of Linked Data foster the
use of insistent identifiers and precise links to tie datasets across fields, forming a global data

web [6],

Over time, libraries are adopting these techniques via initiatives like the Virtual International
Authority File (VIAF), BIBFRAME, and Europeana, expressing the strength of graph-based
data models to improve authority management, bibliographic control, and discovery [78l. From
the perspective of knowledge management, Semantic Web and Linked Data technologies
makes it possible for libraries to go beyond storing information toward dynamic knowledge
graphs supporting discovery, reuse, and informed decision-making. In this respect, this

research assesses Semantic Web and Linked Data technologies to examine their role in
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enabling next-generation library knowledge management and enhancing discovery,

interoperability, and sharing of knowledge in modern library systems.
Statement of the Problem

There is growing availability of digital resources. However, many libraries persistently
manage knowledge through metadata-heavy but semantics-light, fragmented systems that are
poorly integrated with the wider web [6l. These drawbacks deter effective discovery of
resources, mitigate interoperability with non-library systems, and limits library capability to
support advanced services like semantic search, and data-driven research support Pl In
developing settings, including many public and academic libraries in Africa, these drawbacks
are worsened by dependence on legacy integrated library systems, limited technical capacity,

and inadequate awareness of Semantic Web technologies [10].
LITERATURE REVIEW

Empirical Evidence of Semantic Web and Linked Data in Global Libraries

Recently, Semantic Web and Linked Data technologies have widely been embraced in libraries
across the world to improve the management, and interoperability of knowledge, alongside
resource discovery [. Empirical evidence demonstrate that these technologies change
traditional metadata-heavy collections into machine-readable knowledge graphs, allowing for
advanced discovery and analytics. For example, BIBFRAME from Library of Congress
initiative has resulted in improvements supporting semantic search and linking bibliographic
information to external datasets [12l. Besides, the European digital heritage platform,
Europeana, shows evidence of how Linked Data can combine diverse collections across
organizations, providing cross-domain search and semantic navigation capabilities [121.
Research has also demonstrated that OWL and RDF-based ontologies support automated
reasoning over collections enabling contextual connection, recommendation systems, and

research analytics Bl.

While these benefits are evident, universal empirical assessments express challenges like

vocabulary orientation across organizations, the need for skilled personnel, and sustainable
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management of large-scale Linked Data systems [°l. However, global evidence regularly shows
the impact of Semantic Web and Linked Data adoption in improving interoperability and
resource visibility while supporting user-centric knowledge management [4l. Notably, while
several studies exist on the same, they are concentrated in well-resourced nations and
organizations, with limited evidence on long-term sustainability, user results, or usability in

resource-constrained settings like Kenya.
Empirical Studies and Case Reports in African Libraries

Empirical studies on Semantic Web and Linked Data integration in the context of African
libraries is rising but remains constrained in depth and scope. Thus, research conducted in
South African universities show that RDF-based structures and ontology-driven metadata
enhance resource discovery, allow for integration with library repositories, and support
recommendation services and semantic search Bl. Likewise, pilot projects conducted in
Nigerian academic libraries assessing Linked Data to connect bibliographic records across
academic libraries reported improved cross-institutional access, interoperability, and capacity
for richer knowledge links, though these initiatives experienced infrastructure and scalability
limitations 131. In Ghana and Uganda, for example even small-scale employment of SPARQL,
RDF, and ontology-based models demonstrated improved consistency in metadata, the
capacity to connect local records with international authority files like VIAF, and partial

semantic reasoning strengths that support progressive discovery and research analytics [°l.

Notwithstanding these promising results, academic and research libraries in Africa experience
consistent challenges that delay widespread implementation. These, according to Collins et al.
(2021) ['1], include dependence on legacy incorporated library structures, limited technical
expertise, inadequate awareness of Semantic Web standards, and insufficient funding. There
is also a challenge in aligning local vocabularies with universal ontologies, maintaining high
data quality, and maintaining Linked Data infrastructures over time [14l. Empirical studies
further show that most practices are project-based, lacking long-term evaluation user-centered
results [15. Notably, however, it has been suggested that equal incremental adoption of

Semantic Web and Linked Data technologies can improve semantic discovery,
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interoperability, and knowledge sharing across African academic and research libraries [l
Although Semantic Web and Linked data technologies have been explored in the context of
libraries, they remain disjointed and largely descriptive, with limited evaluation on scalability,

systematic impact, and user-centered benefits of Semantic Web and Linked Data adoption.
Empirical Insights and Challenges in Kenyan Libraries

In Kenya, the use of Semantic Web and Linked Data technologies in academic and research
libraries is still in its inception stages, with limited empirical research. Thus, existing studies
show that a number of libraries depend on traditional, record-centric cohesive library
structures, which are metadata-heavy but semantics-light and that these structures are poorly
integrated with universal knowledge settings [1¢]. Pilot projects in specific Kenyan university
libraries such as in Moi University have invested in RDF-based structures and Linked Data
principles to enhance bibliographic representation, connecting local records to global
authority files like BIBFRAME and VIAF- compatible datasets. Through these initiatives, the
piloting institution has expressed improvements in semantic search strengths, resource

discoverability, and partial connection with external datasets.

Further, empirical evidence shows that graph-based bibliographic models enable clearer
representation of connection among subjects, authors, and works, supporting
recommendation systems, semantic navigation, and research analytics [2l. Nevertheless,
Kenyan libraries experience substantial implementation limitations, including inadequate
funding, limited technical expertise, reliance on legacy systems, and low Semantic Web
standards awareness among staff and users. Besides, there is difficulty maintaining data
quality, aligning local vocabularies with global ontologies, and keeping sustainable Linked
Data infrastructures. Many initiatives are small-scale and project-focused lacking
comprehensive assessment and evidence on long-term effect on service delivery and

knowledge management [171.

These shortcomings notwithstanding, empirical evidence shows that even incremental
implementation of Semantic Web and Linked Data technologies has capacity to improve

interoperability, knowledge discovery, and support data-driven decision-making in Kenyan
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academic and research libraries 8. To realize these benefits, there is need for capacity

building, strategic implementation, and context-precise structures.

Similar to African context, empirical research in Kenya is scarce, specifically descriptive, and
provide insufficient evidence on scalability, practical outcomes, and user-centered effects of
Semantic Web and Linked Data adoption in library knowledge management, presenting a

research gap.

Research Gap

While world research provides significant evidence regarding the advantages of Semantic
Web and Linked Data, studies in Africa, specifically Kenya, remains scarce and mainly
descriptive. Thus, few empirical evidence systematically assesses scalability, practical
outcomes, or user-centered influence in library knowledge management. There is also lack of
research on integration with legacy systems, long-term sustainability, and alignment with
local vocabularies. These gaps stress the need for focused empirical research to establish how
Semantic Web and Linked Data technologies can be efficiently implemented to improve
semantic discovery, interoperability, and service delivery in resource-controlled and context-

exact library settings.

As user information-seeking characteristics progressively reflects general web search
prospects, libraries risk moderated relevance if their knowledge management systems cannot
deliver connected, intuitive, and context-specific access to information [11l. Notably, while
Semantic Web and Linked Data technologies promise to solve these shortcomings, their
integration into academic and research libraries remains unequal, and empirical studies
assessing their impact in the management of next-generation library knowledge is still limited.
This leaves a gap to critically and systematically assess how these technologies can be
embraced to improve library knowledge interoperability, organization, and service delivery.

The objectives of this study were to;

1. assess the main technologies and concepts of the Semantic Web and Linked Data and

their application to managing knowledge in the library.
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2. study the current uses and advantages of Semantic Web and Linked Data technologies in
libraries.

3. evaluate the impact of Semantic Web and Linked Data technologies on resource
interoperability, discovery, and service delivery in next-generation library knowledge
management structures.

4. assess limitations associated with traditional library knowledge management systems in

supporting semantic discovery, interoperability, and integration with the larger web.

Study scope

This research focuses on Semantic Web and Linked Data technologies usage in the context of
academic and research library knowledge management. It studies standards, concepts, and
structures like OWL, RDF, SPARQL, and Linked Data ideologies, alongside practical
initiatives such as VIAF and BIBFRAME. The research is limited to evaluating the impact of
these technologies in enhancing resource interoperability, discovery, and knowledge sharing
but does not cover the wider digital library management aspects like IT infrastructure
management or digitization workflows. Geographically, the study covers world, regional and

Kenya specific contexts, highlighting global success and the need to implement such in Kenya.
METHODOLOGY

Research Design

The study was desk-based, applying systematic literature review method, entirely depending
on secondary data acquired from online sources. This is a structured and transparent
technique of establishing, choosing, and critically exploring existing professional and scholarly
literature to answer given research objectives [1°l. Compared to narrative reviews, systematic
literature review clearly follows defined measures to mitigate bias while ensuring consistency
in selection and analysis of sources. In this research, the technique entailed searching
institutional repositories and academic databases for standards documentation, conference
papers, policy reports, and peer-reviewed journal articles related to Semantic Web and Linked
Data technologies consistent with library knowledge management. The sources were reviewed
based on publication date, relevance, credibility, and alignment with the study aims. These
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were then thematically analyzed and synthesized to unearth applications, trends, challenges,
and existing gaps across the world, Africa, and Kenya. This study design is critical for
evaluating evolving and unequally adopted technologies, where current evidence is
distributed across regions and disciplines. As such, the study provides a thorough and
evidence-based understanding regarding Semantic Web and Linked Data technologies role in

next-generation library knowledge management.
Data Sources

The research exclusively relied on secondary data acquired from online institutional and
scholarly sources. A total of 35 peer-reviewed journal articles were reviewed for significance
to Semantic Web and Linked Data applications in library knowledge management. The

sources included Google Scholar (https://scholar.google.com/) and open-access academic

journals such as SCIRP, CABI Digital library, Code4Lib Journal, Journal of Critical Library and

Information Studies, JLIS.it, Information Technology and Libraries, and Journal of eScience

Librarianship. Authoritative policy and technical standards documents were acquired from
reputable organizations like the Library of Congress BIBFRAME initiative
(https:/ /www.loc.gov/bibframe/) and the World Wide Web  Consortium

(https:/ /www.w3.org/standards/semanticweb/). Case studies were acquired from
international sources such as open repositories including arXiv

(https:/ /arxiv.org/abs/2301.11182) and Europeana (https://www.europeana.eu). Inclusion

criteria was based on credibility and relevance to subject of study.
Data Analysis

Data was analyzed using a thematic synthesis and systematic literature review approach.
Documents were screened, categorized, and analyzed depending on the four study objectives,
emphasizing the Semantic Web and Linked Data technologies application in library
knowledge management. Recurring themes were identified, including knowledge graphs,
discovery enhancement, metadata transformation, interoperability, and implementation
challenges. Themes were compared geographically, covering global, regional, and Kenyan

settings to establish similarities, patterns, and differences in implementation and practice. Case
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studies, conceptual frameworks, and empirical results were analyzed to extract insights on
benefits, limitations and trends. Qualitative technique allowed for identification of knowledge
gaps alongside informed conclusions regarding Semantic Web technologies’ role in next-

generation library systems.
Justification of Methodology

Use of desk-based systematic literature review enabled thorough and organized evaluation of
Semantic Web and Linked Data technologies in the context of library knowledge management.
The technique made it possible for transparent, rigorous, and reproducible analysis of
secondary data sources across the world, regionally, and in Kenya ensuring results are based
on credible evidence. Purposively selected peer-reviewed articles, policy reports, technical
standards, and case studies enabled a holistic understanding of applications, trends and
challenges of semantic web and linked data technologies in library management. Use of
numerous data sources and extraction of themes improved study reliability and validity,
consistent with best practices for studies on emerging technologies in library science and

information management [20].
Ethical Considerations

The study, while relying on secondary data, maintained ethical considerations. Each data
source was properly cited and referenced, maintaining academic standards. The extracted data
was objectively presented, differentiating between interpretation by the author and a balance
objective interpretation. Thirdly, only credible and publicly available information sources
were used, mitigating plagiarism and misrepresentation of data. Finally, the methodology was
transparent allowing users to trace the selection, analysis, and synthesis procedures while

observing ethical requirements.
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RESULTS AND DISCUSSION

Core Concepts and Technologies of Semantic Web and Linked Data

Recent advances confirm the importance of Semantic Web and Linked Data in enhancing
organization of knowledge, even with constrained infrastructure and technical capacity. Table

1 below provides a summary of technologies used, purpose, example and source.

Table 1. Core Semantic Web & Linked Data Technologies in Libraries

Used to define concepts and | Ontologies for library

OWL Dutta, 2017
establish relationships metadata
(Tamrazyan et al.,
SKOS Controlled vocabularies Subject hierarchies
2024)
RDE Representation of data as | Bibliographic and | (Gaitanou et al,
triples authority data linking 2022).

Connected Data bibliographic | Replacing MARC for work | Boté-Vericad
BIBFRAME
model and instances Healy, 2022 [21]

&

These results demonstrate that Semantic Web and Linked Data technologies are key to robust,
interoperable, and scalable structures for next-generation library knowledge management
and forms an important foundation for improving knowledge discovery, integration, and

service delivery in the world, Africa, and Kenya specifically.
Applications and Initiatives of Semantic Web and Linked Data in Libraries

The practical usage of Semantic Web and Linked Data technologies in research and academic
libraries shows substantial disparity in adoption across global, regional, and Kenyan settings.
Thus, Universities from developed countries with digital library platforms have initiated full-
scale Linked Data solutions where the Library of Congress’s BIBFRAME initiative substitutes
MARC-based bibliographic metadata with RDF-based models, connecting instances, works,

and agents to allow for interoperable, machine-readable data [4l. Equally, Europeana (2025)
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[??] integrates cultural heritage resources from archives, museums, and libraries using RDF(S)
and OWL. This improves both semantic discovery and integration with peripheral information

such as Wikidata [22 23],

Notably, in Africa, academic libraries are primarily piloting the semantic web and linked
data technologies. An example is the case of the National Library of South Africa which
employed RDF-based Linked Data to authority data, enhancing interoperability across
countrywide repositories. Institutions of higher learning among them the University of Cape
Town in South Africa and Moi University, Kenya have assessed semantic augmentation of
digital collections, expressing early-stage usage in academic libraries [7.19. Notably, however,
regional enterprises such as AfriLIS Linked Data Forum enhance standards, training, and

best practices but usually remain theoretical rather than operational [?4].

In Kenya, the practices remain mainly conceptual, academic, or training-focused. Notably,
however, research on metadata interoperability between MARC21, Dublin Core, and RDF
shows rising awareness on Linked Data frameworks [?%l. Workshops on RDF, BIBFRAME, and
SKOS improve professional capacity, yet full-scale operational execution is scarce [2¢]. Relative
to global and regional peers, Kenyan libraries have limited empirical evidence of connected
Data use, stressing the importance for pilot implementations and infrastructure support [271.

Table 2 below summarizes the current application and initiatives of linked data as collected.

Table 2. Current Applications and Initiatives of Linked Data in Libraries

Cultural heritage | RDF(S), = OWL,
World Europeana Europeana, 2025
aggregation SKOS
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Library of | Full-scale
World Congress - | bibliographic Linked | RDF, URIs, OWL | Sugimoto, 2022
BIBFRAME Data

National Library of | Authority records

Alemu & Stevens,

Africa RDF, URIs 2015; Gaitanou et

South Africa pilot

al., 2022

Metadata

interoperability RDF, SKOS, | (Ndegwa et al,
Kenya Conceptual / Training

studies & BIBFRAME 2022).

workshops

These results show a progressive adoption gradient where mature, full-scale initiatives are
exhibited globally; pilot executions conducted in Africa; and training-oriented activities in
Kenya. This stresses the vitality for Kenyan libraries to move from awareness to practical

execution to attain the benefits observed in universal contexts.
Enhancing Library Services

Semantic Web and Linked Data technologies provide libraries with transformative capacity to
improve interoperability, resource discovery, and service delivery. Universally, full-scale
executions like Europeana and BIBFRAME express benefits like enhanced recommendation
services, semantic search, and combination with external datasets, giving room for resource
connection across disciplinary and institutional boundaries [?8l. This is consistent with the
perception that machine-readable Linked Data makes it possible for development of dynamic

knowledge graphs, supporting advanced reasoning and discovery.

41

http://journal kyu.ac.ke/index.php/library1




African Journal of Science, Technology and Engineering

Regionally, the pilot initiatives disclose both benefits and challenges. Thus, from the National
Library of South Africa’s RDF-based authority records, the pilot enhanced interoperability and
data sharing within national links; the impact was, however, limited due to insufficient
infrastructure and technical capacity l. Likewise, academic projects undertaken at Moi
University expressed improved metadata enrichment for digital collections, though
standardization and sustainability are still barriers. These results demonstrate the need for
regional libraries to integrate Semantic Web technologies to enhance knowledge management

if funding and capacity gaps are closed [?3].

In Kenya, merits are mainly observed or theoretical in controlled exercises. However, research
works on metadata interoperability shows possible growth in semantic discovery and
integration [?°l. Nonetheless, there is minimal practical deployment, showing challenges
including legacy systems, constrained technical expertise, and insufficient digital

infrastructure [2¢]. These findings are summarized on table 3.

Table 3. Benefits and Challenges of Linked Data Adoption in Libraries

Context ' Benefits ' Challenges Source
Semantic discovery,

Clobal integration with | Vocabulary alignment, | Rahaman, 2021;
external platforms, | data quality Europeana, 2025
interoperability,

Improved authorit .
Africa corlscrol, enricheg Inf.rastructt.ue, technical Alemu & Stevens, 2015
skills, funding
metadata
Professional
capacit Minimal deployment, )
Kenya deI\)/eloI})’ment limited experti};e };egacy Bikshte & ey 2022
. ’ ’ Ndegwa et al. 2022
theoretical systems
interoperability

These results show that Semantic Web and Linked Data can significantly improve library
knowledge management. However, realizing these benefits in the context of Kenya demands
for infrastructure development, strategic capacity-building, and pilot implementations,

consistent with local practice with universal standards.
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Limitations of Traditional Library Knowledge Management Systems

While the traditional library knowledge management systems, grounded on AACR2, MARC
cataloguing, and RDA, have managed print-based collections effectively, they experience
substantial constraints in the current digital era. These structures are usually siloed, record-
centric, and metadata-heavy but semantics-light, limiting interoperability and the capacity to
support integration with web-based platforms [30l. Universally, existing research shows that
such legacy systems struggle displaying meaningful links among works, subjects, authors, and

formats, mitigating the effectiveness of modern resource discovery tools.

The piloted projects at Moi University in Kenya and the National Library of South Africa
experienced difficulties in positioning bibliographic metadata and authoritative records across

repositories, showcasing wider regional problems in embracing interoperable data structures

[9,13].

In Kenya, university and research libraries heavily rely on traditional systems, specifically the
MARC21 and Dublin Core, with limited capability to execute Linked Data and RDF models.
This limits the capacity of libraries to provide semantic linking, context-aware search, or
integrated access across heterogeneous resources, forming disparity between user

expectations and system performance B1l. The section is summarized on table 4 below.

Table 4. Limitations of Traditional Library Systems

Context ' Limitation ‘ Impact Source

Clobal Record-centric, siloed R.educed semantic |y, Wang & Yang, 2018
metadata discovery

) Inconsistent Limited Alemu & Stevens, 2015;

Africa standards, interoperabilit Ranatunga et al., 2025
infrastructure P Y & i
Reliance on Poor integration,

Kenya MARC?21/Dublin Core 11m1t'ed semantic | Tutu, 2017

services

These results show that traditional library systems are increasingly insufficient and inadequate
for current knowledge management needs. This observation stresses the need to transition to
Semantic Web and Linked Data technologies, which gives interoperable, more dynamic, and

context-aware structures for next-generation library services.

43

http://journal kyu.ac.ke/index.php/library1



African Journal of Science, Technology and Engineering

CONCLUSION AND FUTURE WORK

This research sought to understand how Semantic Web and Linked Data technologies
influence library knowledge management universally, in Africa and within Kenya. Results
from the systematic literature review show successful implementation of semantic web and
linked data technologies in academic and research libraries. This is common in developed
countries where institutions have successfully integrated technologies like RDF, BIBFRAME,
OWL, and SKOS, allowing for authoritative data and bibliographic to become part of an
interoperable, machine-readable web of data [22I. Such applications enhanced discoverability

of resources, allowed semantic search, and enabled integration with external knowledge links.

African academic and research libraries have made slow progress through academic research
and pilot projects as evidenced by the National Library of South Africa, Moi University, Kenya
and University of Cape Town, South Africa. The institutions have expressed semantic
enrichment of authoritative records and metadata, but adoption remains constrained due to
technical capacity, infrastructure constraints, and funding shortages [2l. Besides,
implementation of the Al technology is mostly conceptual or training-focused in a number of
Kenyan universities 131l Factors limiting adoption include dependence on legacy systems,
limited technical expertise, and inadequate digital infrastructure. This study confirms that
whereas Semantic Web and Linked Data technologies provide significant capacity for
improving library knowledge management, their implementation in Kenya and the African
region is still at an early stage stressing the need for targeted implementation strategies,

infrastructural support and technical capacity-building.

Limitations

The study, despite attaining its objectives, was subject to some limitations. First, study
depended exclusively on secondary data. This limited insight into practical, empirical results
of Linked Data implementation in academic and research libraries, specifically in Kenya.
Second, the review mainly relied on official reports and academic publications, possibly
ignoring unpublished initiatives that could otherwise inform adoption procedures. Finally,
whereas the study did regional comparisons, it dwelt on libraries, leaving out associated

institutions like museums and archives that may provide complementary insights. These
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shortcomings suggest caution when generalizing the results to all library settings, specifically

within developing countries.

Future Research Directions

Based on the results of this study, future studies should;

1. focus on empirical case study of Linked Data Adoption in Kenyan Libraries to measure

factual enhancement in interoperability, resource discovery, and service delivery.

2. explore collaborative Linked Data structures which link public, academic, and national

libraries across Kenya and Africa to assess interoperability and scalability.

3. investigate the technical knowhow of users and librarians and technical capacity
training, investment, policy interventions and analyzing how these impact successful

implementation of semantic technologies in resource-limited environment.

4. study the impact of metadata frameworks on library search efficiency, user experience,

and access to knowledge, supporting evidence-based decision-making.

REFERENCES
1. Ramachandragouda, S., Naik, U., M, P. (2025). Advancing Library Services: Trends and

technological transformations. Zenodo (CERN European Organization for Nuclear
Research).

2. Dione B., Rajaratnam, R. S. (2025). The Prospects Analysis for Transmogrification of
Knowledge: Libraries Morphing for the Future Adaptation to Digital Dynamics. Journal
of Computer and Communications, 13(04), 68-86.

3. Thagiah, R., Leo, M. ]J.,, Ramkumar, R., T, A. M. S. (2024). Digital transformation of
academic libraries. In Advances in library and information science (ALIS) book series (pp.
307-328).

4. Gkrimpizi, T., Peristeras, V., Magnisalis, 1. (2023). Classification of Barriers to Digital
Transformation in Higher Education Institutions: Systematic Literature

review. Education Sciences, 13(7), 746.

45

http://journal kyu.ac.ke/index.php/library1



African Journal of Science, Technology and Engineering

10.

11.

12.

13.

14.

15.

Rhayem, A., Mhiri, M. B. A., Gargouri, F. (2020). Semantic Web Technologies for the
Internet of Things: Systematic Literature Review. Internet of Things, 11, 100206. Jones, C.
(2024). Semantic Technologies in knowledge management. European Journal of
Information and Knowledge Management, 3(1).

Jones (2024). Semantic Technologies in knowledge management. European Journal of

Information and Knowledge Management, 3(1).
Alemu, G., Stevens, B., Ross, P., Chandler, J. (2012). Linked Data for libraries. New

Library World, 113(11/12), 549-570.
Library of Congress. (2022). Annual report of the Librarian of Congress: Fiscal year 2022.

Library of Congress. https://www.loc.gov/static/portals/about/reports-and-

budgets/documents/annual-reports/fy2022.pdf

Alemu, G., Stevens, B. (2015). An emergent theory of digital library metadata: Enrich then
filter. Chandos Publishing.

Gaitanou, P., Andreou, [, Sicilia, M., Garoufallou, E. (2022). Linked data for libraries:
Creating a global knowledge space, a systematic literature review. Journal of Information
Science, 50(1), 204-244.

Collins, C., Dennehy, D., Conboy, K., Mikalef, P. (2021). Artificial intelligence in
information systems research: A systematic literature review and research agenda.
International Journal of Information Management, 60, 102383.

Lu, Y., Lin, S. (2025). How can we promote digital transformation in college libraries?
A study on readers’ intention to adopt digital services. Sustainability, 17(8), 3504.
Ranatunga, S., Odegard, R. S., Jetlund, K., Onstein, E. (2025). Use of semantic web
technologies to enhance the integration and interoperability of environmental
geospatial data: a framework based on Ontology-Based Data access. ISPRS International
Journal of Geo-Information, 14(2), 52.

Tamrazyan, H., Boros, E., Kaplan, F. (2024). Developing a standardised vocabulary for
Ukrainian epigraphy and expanding digital epigraphic resources. In Lecture notes in
computer science (pp. 13-22).

Dutta, B. (2017). Examining the interrelatedness between ontologies and Linked

Data. Library Hi Tech, 35(2), 312-331.

46

http://journal kyu.ac.ke/index.php/library1


https://www.loc.gov/static/portals/about/reports-and-budgets/documents/annual-reports/fy2022.pdf?utm_source=chatgpt.com
https://www.loc.gov/static/portals/about/reports-and-budgets/documents/annual-reports/fy2022.pdf?utm_source=chatgpt.com

African Journal of Science, Technology and Engineering

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rahaman, W. (2019). Semantic Web-Linked data and libraries. In Advances in library and
information science (ALIS) book series (pp. 27-42).

Nirudi, Y., Parichi, R. (2025). Semantic Web and the Libraries: An Overview. SSRN
Electronic Journal.

Fred, G. G., Tom, K. (2015). The impact of Web 2.0 tools on academic libraries in
Kenya. International Journal of Library and Information Science, 7(2), 21-26.

Cheong, H., Lyons, A., Houghton, R., Majumdar, A. (2023). Secondary Qualitative
Research Methodology Using Online Data within the Context of Social
Sciences. International Journal of Qualitative Methods, 22.

Riady, Y., Sofwan, M., Mailizar, M., Alqahtani, T. M., Yaqin, L. N., Habibi, A. (2023).
How can we assess the success of information technologies in digital libraries?
Empirical evidence from Indonesia. International Journal of Information Management Data
Insights, 3(2), 100192.

Boté-Vericad, J., Healy, S. (2022). Academic Ilibraries and research data
management. Vjesnik Bibliotekara Hrvatske, 65(3), 171-193.

Europeana Foundation. (2025). 17th Semantic Web in Libraries Conference. Europeana

PRO. https:/ /pro.europeana.eu/event/17th-semantic-web-in-libraries-conference

Sugimoto, G. (2022). Instance level analysis on linked open data connectivity for
cultural heritage entity linking and data integration. Semantic Web, 14(1), 55-100.

Eller, D. W. (2022). Transparency and the future of semantic searching in academic
libraries. Information Services & Use, 42(3-4), 453-461.

Ndegwa, H. M., Bosire, E., Damaris. O. (2022.). Evaluating Institutional Repositories’
(IR) capabilities for long-term preservation with a focus on content, file format and

metadata practices in selected public university libraries in Kenya. Library Philosophy

and Practice.
Gitonga, F. N., Gichohi, P. M. (2024). Assessing the capacity building programs pursued
by university libraries in Meru County, Kenya. KLISC Journal of Information Science &

Knowledge Management.

47

http://journal kyu.ac.ke/index.php/library1


https://pro.europeana.eu/event/17th-semantic-web-in-libraries-conference?utm_source=chatgpt.com
https://digitalcommons.unl.edu/libphilprac
https://digitalcommons.unl.edu/libphilprac

African Journal of Science, Technology and Engineering

27. Malekana, M. D., Chuma, K. G. (2015). Strengthening service delivery to support
information needs of users at Springs Public Library in South Africa. South African
Journal of Libraries and Information Science, 91(2).

28. Rahaman, W. (2021). Semantic Web-Linked data and libraries. In IGI Global eBooks (pp.
167-181).

29. Masinde, J. M., Sanya, O. (2022). Analysis of interoperability, security and usability of
digital repositories in Kenyan Institutions of Higher Learning. Data and Information
Management, 6(4), 100011.

30. Wang, Y., Yang, S. Q. (2018). Linked data technologies and what libraries have
accomplished so far. International Journal of Librarianship, 3(1), 3.

31. Tutuy, J. M. (2017). Provision of digital reference services in academic libraries in Kenya:

a review. Regional Journal of Information and Knowledge Management., 2(1).

48

http://journal kyu.ac.ke/index.php/library1



