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Despite these benefits, several challenges remain, including
limited validation in business law contexts, potential
citation bias, and the need for more comprehensive
evaluation frameworks. Future research should focus on
developing hybrid Al-bibliometric models that integrate
advanced natural language processing, citation network
analysis, and explainable artificial intelligence. Further
studies should also explore citation context analysis and
predictive legal analytics to enhance the effectiveness of
legal information systems. Such developments will
contribute to more transparent, reliable, and intelligent
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legal retrieval systems capable of supporting evidence-
based legal reasoning and decision-making in business

law.

I. Introduction

The rapid digitization of legal documents, including statutes, judicial decisions,
regulatory frameworks, and academic commentary, has revolutionized the way legal
professionals and scholars interact with information. In business law, where the
interpretation of laws and contract principles is closely tied to economic context, the
ability to efficiently retrieve relevant and authoritative information is essential.
Traditional Legal Information Retrieval Systems (LIRs) often rely on keyword-based
searches and the term frequency-inverse document frequency (TF-IDF) method.
However, such systems struggle to interpret the semantic nuances, contextual
dependencies, and hierarchical structures of legal precedents (Mandal et al., 2022;
Tran et al.,, 2023). These limitations require integrating more sophisticated retrieval
mechanisms that reflect textual relevance and legal influence.

In recent years, bibliometric-enhanced information retrieval (BIR) has emerged as a
promising interdisciplinary solution. By incorporating citation analysis, shared
citation mapping, and document impact indicators into the retrieval model, the BIR
aims to rank documents based on textual similarity and intellectual influence and
usage within a domain (White, 2016; Glanzel et al., 2020). In legal informatics, this
approach involves weighting legal materials, such as court rulings or scientific
articles, based on citation frequency, authoritative status, or interpretive significance in
judicial reasoning (Wiggers et al., 2023). The improvement aligns with the principles
of authority-based retrieval, which consider the jurisprudential value of legal
documents alongside their textual features.

Nevertheless, applying bibliometric principles to the legal corpus presents
different challenges. Unlike the scientific literature, the behavior of legal citations does
not always indicate intellectual endorsement or lineage; it may instead represent
criticism, procedural reference, or mere compliance. In addition, business law
encompasses a wide variety of document types, including corporate case law and
international trade regulations, each with its own distinct citation structure and
semantic relationships (Koniaris et al., 2018). As a result, bibliometric models for
retrieving legal information must account for the functional nature of citations and the
contextual weight of cross-references in legislative or judicial documents.

Several studies have attempted to bridge this gap by developing hybrid models
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that combine text mining, network analysis, and bibliometric indicators. For example,
Rabelo et al. (2021) demonstrate how citation graphs can improve the ranking of legal
documents by identifying "hub" cases central to corporate jurisprudence. Similarly,
Tran et al. (2023) employed a deep learning architecture combined with bibliometric
data to enhance retrieval accuracy in legal question-answering systems. This method

shows that bibliometric augmentation can improve the precision and interpretability of
retrieval results in complex legal datasets. Despite increasing interest, comprehensive
reviews focusing on enhanced bibliometric retrieval, particularly in business law,
remain scarce.

Most previous studies have addressed the standard law corpus or public law
datasets without examining the unique analytical structure and ecology of citations of
business regulations and corporate case law (Winkels et al., 2020; Wiggers et al., 2023).
Given the economic and transnational nature of business law, a specific review is
needed

to understand how bibliometric techniques, such as citation normalization, co-citation
grouping, and authority-based weighting, can enhance the relevance of legal
knowledge retrieval and discovery in this domain.

Therefore, this article aims to provide a systematic and critical review of
bibliometrically enhanced legal information retrieval methods (B-LIRs) and their
application in business law. It explores (1) the evolution of bibliometric and citation-
based retrieval methods, (2) its adaptation to a legal corpus with domain-specific
constraints, and (3) implications for legal research, decision support, and corporate
compliance analytics. This review contributes to the literature by mapping
methodological developments, identifying key challenges in domain adaptation, and
proposing directions for the future integration of bibliometric and artificial intelligence
approaches in legal informatics.

2. Literature Review
2.1. Legal Information Retrieval: From Keyword Search to Semantic Models

Legal Information Retrieval (LIR) is a field of research that focuses on improving
the efficiency of text-based legal document search. The initial approach in LIR utilized
keyword matching and Boolean search methods, where the literal match between the
keyword and the legal text determined the search results. However, this approach
often ignores semantic context, legal structure, and relationships between norms
(Winkels et al., 2020). The development of Natural Language Processing (NLP) and
machine learning then enabled a shift towards semantic models such as word
embeddings, transformers, and context-aware ranking systems (Mandal et al., 2022;
Chalkidis et al., 2021). In the context of business law, LIRs face additional challenges
due to the multidimensional nature of their documents: contract texts, financial
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regulations, corporate jurisprudence, and cross-border documents. This demands an
integration between linguistic analysis, legal reasoning, and authoritative reasoning
(Tran et al.,, 2023). Thus, developing relevant LIRs for the legal business domain
requires a more complex approach that combines semantic analysis with bibliometric
influence factors.

2.2. Bibliometric Indicators and Their Integration into Information Retrieval

Bibliometrics, originally used to evaluate scientific impact through citation
metrics, are now evolving as an important component of information retrieval
systems (Gldnzel et al., 2020). The core concept of this approach is that documents
with high citation counts or strong co-citations have greater authority within the
scientific community. In the legal context, bibliometric indicators can be used to assess
the influence of documents based on citation networks, case linkage, and precedent
frequency (Wiggers et al., 2023). The application of this principle yields an authority-
based ranking model that considers the legal document's social and academic impact,
rather than just its suitability. Methods such as PageRank, HITS, or co-citation analysis
have been adapted for use in legal systems to assess "jurisprudential authority”" and
"regulatory relevance" (Rabelo et al., 2021; White, 2016). The studies show that
integrating citation metrics improves the interpretability of search results by
highlighting the most influential legal documents substantially.

2.3. Hybrid Models: Combining Textual, Semantic, and Citation-based

Features

The hybrid retrieval approach combines textual, semantic, and bibliometric
features to improve search relevance. This type of model uses machine learning to
integrate text-based signals (e.g., TE-IDF, BERT embeddings) with bibliometric signals
(e.g., citation counts, co-citation strength, authority scores). For example, Koniaris et
al. (2018) introduced the NOMOTHETIS framework, which extracts and visualizes legal
data from various sources, including references and relationships between laws. In the
domain of business law, this combination is essential because legal texts are often
interpretive and connected hierarchically. Tran et al. (2023) emphasize that deep
learning models enhanced with citation data strengthen the contextual understanding
of contractual documents and corporate court decisions. Other studies have shown
that search systems that incorporate bibliometric metrics achieve a 10-15% increase in
accuracy compared to pure text-based models (Rabelo et al., 2021; Wiggers et al., 2023).

2.4. Business Law as a Distinct Domain for Bibliometric-Enhanced Retrieval
Business law has unique characteristics compared to other fields of law. First,
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the system is highly dynamic, following changes in the economy, capital markets, and
international regulations (de Maat & Winkels, 2019). Second, documents in business

law encompass a complex network of interactions among financial regulation, contract
law, bankruptcy, and corporate compliance, all of which overlap across jurisdictions.
Therefore, bibliometric analysis can help identify hidden relationships between norms
and cross-border business precedents. However, most bibliometric-enhanced retrieval
studies still focus on public or criminal law, while business law has not received
special attention. In fact, with the increasing volume of digital regulatory data and
global corporate documents, integrating bibliometric methods into LIR systems can
accelerate due diligence, legal risk assessment, and corporate policy formulation
(Winkels et al., 2020; Wiggers et al., 2023). Thus, there is an urgent need to develop a
conceptual model that can explain the mechanisms and practical benefits of
bibliometric integration in the search for business law.
2.5 Summary of Gaps

Business law has unique characteristics compared to other fields of law. First,
the system is highly dynamic, following changes in the economy, capital markets, and
international regulations (de Maat & Winkels, 2019). Second, business law documents
encompass a complex network of interactions among financial regulation, contract law,
bankruptcy, and corporate compliance, all of which overlap across jurisdictions.
Therefore, bibliometric analysis can help identify hidden relationships between norms
and cross-border business precedents. However, most bibliometric-enhanced retrieval
studies still focus on public or criminal law, while business law has not received
special attention. In fact, with the increasing volume of digital regulatory data and
global corporate documents, integrating bibliometric methods into LIR systems can
accelerate due diligence, legal risk assessment, and corporate policy formulation
(Winkels et al., 2020; Wiggers et al., 2023). Thus, there is an urgent need to develop a
conceptual model that can explain the mechanisms and practical benefits of
bibliometric integration in the search for business law.

II. Research Method
Research Design

This study adopts a Systematic Literature Review (SLR) approach,
complemented by bibliometric mapping and qualitative content synthesis. The SLR
framework was chosen to ensure methodological transparency, reproducibility, and
comprehensive coverage of relevant research on bibliometric-enhanced legal information
retrieval (B-LIR) in business law. Following the Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA) protocol (Page et al., 2021), this
study systematically identified, filtered, and analyzed academic publications from the
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Scopus and Web of Science databases. This design aims to address two main research
objectives: (1) To map the evolution and thematic structure of bibliometrically
enhanced information retrieval methods applied to legal datasets; and (2) To critically
analyze their specific applications, limitations, and opportunities in business law. This
combined bibliometric and qualitative design enables the generation of quantitative

insights (through co-citation and keyword mapping) and the provision of qualitative
interpretation (through conceptual synthesis and methodological classification).

Data Collection and Search Strategy

This study adopts a Systematic Literature Review (SLR) approach, complemented
by bibliometric mapping and qualitative content synthesis. The SLR framework was
chosen to ensure methodological transparency, reproducibility, and comprehensive
coverage of relevant research on bibliometric-enhanced legal information retrieval (B- LIR)
in business law. Following the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis (PRISMA) protocol (Page et al, 2021), this study systematically
identified, filtered, and analyzed academic publications from the Scopus and Web of
Science databases. This design aims to address two main research objectives: (1) To
map the evolution and thematic structure of bibliometrically enhanced information
retrieval methods applied to legal datasets; and (2) To critically analyze their specific
applications, limitations, and opportunities in business law. This combined bibliometric
and qualitative design enables the generation of quantitative insights (through co-
citation and keyword mapping) and the provision of qualitative interpretation
(through conceptual synthesis and methodological classification).
Inclusion and Exclusion Criteria

The inclusion criteria are: Studies that address the retrieval of legal information,
bibliometrics, or authority-based document rankings. Research that addresses legal or
legal corporations related to business, corporate, or financial regulations. Articles
published in peer-reviewed journals or proceedings indexed in Scopus or WoS. The
exclusion criteria are: Non-English publications, grey literature, or editorials. Studies
that focus exclusively on criminal or constitutional law, with no relevance to business
regulations. Pure technical paper on data mining or NLP without legal domain
applications. The application of these criteria ensures thematic coherence and
methodological consistency in the synthesis of findings.
Bibliometric Mapping and Analytical Framework

To complement the qualitative synthesis, bibliometric mapping was performed
using VOSviewer (van Eck & Waltman, 2020) and Biblioshiny in R to identify research
trends, co-authorship networks, and keyword co-emergence clusters. The analysis

focuses on three main dimensions: Co-citation analysis, which identifies the
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foundational work that connects bibliometrics and LIRs; and Keyword Co-occurrence,
to reveal the thematic structure and hotspots of the research. Citation Impact evaluates

influential authors, journals, and methodological approaches. Conceptually, this
study uses a triangulation framework that integrates: (1) Legal IR Theory (textual and
semantic models), (2) Bibliometric indicators (citation frequency, authority measures),
and (3) Domain adaptation in business law (corporate and regulatory context). This
framework guides the interpretation of trends and methodological innovations
identified in the dataset.
Data Analysis Procedure

To complement the qualitative synthesis, bibliometric mapping was performed
using VOSviewer (van Eck & Waltman, 2020) and Biblioshiny in R to identify research
trends, co-authorship networks, and keyword co-emergence clusters. The analysis
focuses on three main dimensions: Co-citation analysis, which identifies the
foundational work that connects bibliometrics and LIRs; and Keyword Co-occurrence,
to reveal the thematic structure and hotspots of the research. Citation Impact evaluates
influential authors, journals, and methodological approaches. Conceptually, this
study uses a triangulation framework that integrates: (1) Legal IR Theory (textual and
semantic models), (2) Bibliometric indicators (citation frequency, authority measures),
and (3) Domain adaptation in business law (corporate and regulatory context). This
framework guides the interpretation of trends and methodological innovations
identified in the dataset.
Validity, Reliability, and Limitations

Reliability was strengthened through database triangulation, Scopus, and
reproducible bibliometric workflows. Nonetheless, two limitations are acknowledged:
(1) excluding non-English publications may limit regional diversity; and (2)
bibliometric mapping cannot fully capture qualitative nuances of legal interpretation.
Despite these constraints, the mixed-method design provides both breadth and depth
in understanding how bibliometric approaches enhance legal information retrieval in
business law.

III. Results and Discussion

Table. 1 Main Information
Description Results

MAIN INFORMATION ABOUT DATA

Timespan 2023:2025
Sources (Journals, Books, etc.) 1114
Documents 2409
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Annual Growth Rate % 0
Document Average Age 1
Average citations per doc 2,043
References 0
DOCUMENT CONTENTS

Keywords Plus (ID) 5644
Author's Keywords (DE) 7795
AUTHORS

Authors 5983

Authors of single-authored docs 825

AUTHORS COLLABORATION

Single-authored docs 856
Co-Authors per Doc 2,66

International co-authorships % 18,43
DOCUMENT TYPES

article 1488

book 161
book chapter 364

conference paper 262

conference review 9
data paper 1
editorial 6
erratum 14
note 10
review 92
short survey 2

Source: Author Analysis using R Studio Biblioshiny

The bibliometric data presented depict the landscape of scientific
publications for the 2023-2025 timeframe, including 2,409 documents from
1,114 sources, such as journals, books, and conference proceedings. With 5,983
authors involved and the average age of the documents being only 1 year, it is
evident that the research in this period is relatively new but already showing
relevance, as evidenced by an average of 2,043 citations per document. The
diversity of research topics is reflected in 5,644 Keywords Plus and 7,795 authors'
keywords, showing a broad spectrum of studies and dynamic theme
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development. Interestingly, the annual growth rate was recorded at 0%, most
likely because the data analyzed is a three-year snapshot and does not reflect

an annual upward trend.

In terms of collaboration, research in this period exhibits a fairly
collaborative work pattern, as indicated by 2.66 authors per document and
18.43% of publications involving international collaboration. However,
individual contributions were still visible with 825 authors producing 856 single-
author documents. The variety of publication forms is also quite wide,
encompassing 1,488 journal articles, 364 book chapters, 262 conference papers,
161 books, and various other types, such as reviews, editorials, and errata. This
diversity suggests that scientific production is not confined to journal articles
but also spans many academic formats, reflecting dynamic, multidisciplinary
research.

Figure 1. Core Sources by Bradford's Law

Core
Sources

Articlas

F gt i
Source log(Rank)

Source: Author Analysis using R Studio Biblioshiny

The Core Sources by Bradford’s Law image shows the distribution of
publication sources by the number of articles they publish. The curve, which
appears to decrease sharply at the beginning, illustrates that only a few
journals or core sources account for the majority of articles in this field of study.
The gray- shaded area labeled "Core Sources" indicates the group of journals
with the highest productivity, such as Cogent Business and Management,
Lecture Notes in Networks, and the Journal of Intellectual..., among others.
After this core group, the curve decreases sharply and then extends
horizontally, indicating that an increasing number of other sources contribute
only a few articles.

This phenomenon aligns with Bradford's Law, which states that literature in
a field will be concentrated in a small number of core journals, while the rest is
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scattered across many other journals. On the right side of the graph, the journal
names appear very cramped and small, reflecting the large number of sources
with low article contributions each. Thus, this graph helps identify the most
strategic journals to use as primary references or publication targets, as these
core journals have the most significant influence and are most often cited in

research in the field being analyzed.
Figure 2. Corresponding authors
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Source: Author Analysis using R Studio Biblioshiny

The graph illustrates the distribution of the countries of origin of the
corresponding authors, based on the number of documents published. The
United States (USA) holds the top position with the highest number of
publications, dominated by single-country publications (5CPs), indicating that
much of the research from the United States is conducted internally without
cross-country collaboration. Interestingly, Indonesia ranks second, with a
substantial number of documents and a diverse composition of collaborations
between single publications and multi-country publications (MCPs). This
indicates that Indonesia is a significant contributor to the global research
landscape during the analyzed period and has a relatively active level of
international involvement. Other countries, such as India, China, and the United
Kingdom, also rank at the top with strong publication totals and varying levels
of international collaboration.

The graph also shows a consistent pattern in European countries such as
Germany, Italy, Spain, France, the Netherlands, and Poland, which have a
relatively high number of documents but are more dominated by single-
country publications (SCPs). In contrast, some countries, such as Jordan,
Belgium, and Portugal, exhibit a larger proportion of MCPs, indicating a
reliance on international collaborations to enhance research productivity. The
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emergence of Asian and African countries, such as South Africa, Japan, and
Saudi Arabia, also demonstrates the broader dissemination of scientific
contributions across various regions. Overall, this graph illustrates the
dynamics of global research productivity and differences in collaboration styles
across countries. Some countries are highly independent in their publications,

while others rely more on international cooperation.
Figure 3. Scientific production
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Source: Author Analysis using R Studio Biblioshiny

The map illustrates the distribution of scientific production worldwide, with
the intensity of the blue indicating each country's contribution. Countries with
dark blue, such as the United States, China, India, and the United Kingdom,
appear to be the largest centers of scientific production, confirming their
dominance in global publications. These countries have robust research
ecosystems, substantial institutional capacity, and extensive academic networks,
enabling them to consistently produce high research outputs each year.
Meanwhile, some European countries, such as Germany, Italy, and Spain, also
made significant contributions, although not as substantial as those of the major
countries.

On the other hand, developing countries in Southeast Asia, Africa, and
Latin America appeared lighter in color, indicating lower publication volumes
but still showing engagement in global research activities. Indonesia, for
example, appears to be active even though it is not at the highest level,
indicating an increase in research capacity and participation in international
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publications. This overall pattern reveals regional inequality in scientific
production. However, it also highlights that research is increasingly becoming
a global activity, with more countries contributing, albeit on varying scales.
This map provides a clear picture of the geographical distribution of scientific
knowledge and the main production centers that shape the direction of global

research development.
Figure 4. Cloud illustrates
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Source: Author Analysis using R Studio Biblioshiny

The word cloud illustrates the close interconnection among business, law,
and rights in modern research. Words such as “rights,” “law,” "legal,” and
"reserved” are prominent, indicating that rights protection, regulatzon, and legal
compliance are a significant focus across studies. On the other hand, terms such as
business, corporate, economic, and management emphasize that the dynamics of
the business world are highly dependent on a clear legal framework to ensure
operational sustainability, data protection, and risk mitigation. This reflects the
increasingly complex relationship between business development and legal
obligations in the digital era and the era of globalization.

In addition, the emergence of the words data, social, environmental, digital,
and research indicates that contemporary research does not focus solely on
economic aspects but also on the accompanying social and environmental
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challenges. Issues such as data protection, sustainability, social impact, and
digital innovation are important elements in the development of policies and
business strategies. The word cloud as a whole confirms that the study of
business and law must now adopt a multidisciplinary approach, combining
social, economic, technological, and environmental perspectives to produce
comprehensive and relevant analysis.

Figure 5. TreeMap

Source: Author Analysis using R Studio Biblioshiny

The TreeMap image illustrates the distribution of keywords or research
concepts by frequency of appearance, with each box indicating the topic's
dominance within the publication. The largest box is labeled "na" with 400
occurrences (16%), indicating a large number of unidentified or unclassified
keywords. Subsequently, major topics such as "laws and legislation" (133
appearances), "law" (91), "business" (86), and "human" (86) became the most
prominent groups, indicating that the fields of law, business, and human
studies dominated the focus of the research. The existence of topics such as
sustainable development, articles, and artificial intelligence also indicates that
research encompasses a wide range of issues and evolves in response to global
dynamics. In addition, several topics emerged in smaller but still significant
ways, including blockchain, climate change, cybersecurity, innovation, and
data privacy, which illustrate contemporary research trends related to
digital transformation and sustainability. The presence of keywords such as
human rights, commerce, taxation, and marketing indicates that the research is also
multidisciplinary, encompassing economic, social, technological, and legal
aspects. Overall, the TreeMap offers a comprehensive overview of the
concentration and diversity of topics in the literature, illustrating how major and
specific issues intersect to form a complex research landscape.

Gumanti, et al : Bibliometric-Enhanced Legal Information Retrieval... 135




\

_ [PENA JUSTISIA: MEDIA KOMUNIKASI DAN KAJIAN HUKUM]|

Figure 7. Co-occurrence Network
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The Co-occurrence Network image illustrates the relationship structure
between concepts and keywords that frequently co-occur in scientific
publications. The largest cluster appears to be centered around the term "laws
and legislation", which is surrounded by concepts such as data privacy, risk
management, cybersecurity, and corporate transparency. This suggests that legal
and regulatory issues are the primary focus of the research, particularly
regarding data protection, corporate governance, and digital security. Other
adjacent clusters, such as those that incorporate sustainable development and
human rights, demonstrate that aspects of sustainability and human values are
also closely linked to the study of law, illustrating a multidisciplinary approach
to modern research.

Additionally, the blue cluster reveals a strong connection between
business concepts, commercial phenomena, and various academic institutions,
such as the Nottingham Trent University Faculty of Business and Law. While the
green cluster identifies terms such as 'human,' law," 'decision making,' and
‘article’ as central nodes, indicating a close relationship among human
perspectives, decision-making processes, and legal analysis across many
publications. The emergence of concepts such as artificial intelligence, the circular
economy, and consumer protection also indicates that research topics have evolved in
response to contemporary issues. Overall, the map illustrates the
interconnectedness of fields such as law, business, economics, technology, and
human rights, forming a complex, mutually enriching research ecosystem.
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Figure 8. Thematic Map
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The Thematic Map image illustrates the mapping of research themes across two
dimensions: degree of development (density) and degree of relevance
(centrality). In the Motor Themes quadrant (top right), themes such as blockchain
and cybersecurity are fast-growing, highly relevant topics in research networks.
These themes are driving themes because they are at the forefront of
technological developments and digital laws. Meanwhile, in the Basic Themes
quadrant (bottom right), a large cluster is formed, encompassing laws and
legislation, sustainable development, and artificial intelligence. These themes
provide a crucial basis for many other studies, as they are highly central,
although their level of development is not as in-depth as that of the motorcycle
theme. In the Emerging or Declining Themes quadrant (bottom left), topics such
as business, economics, marketing, and Indonesia are identified, indicating low
relevance and low development within the research network. These themes
may be developing but not yet strong, or they may be declining in academic
attention. Meanwhile, the Niche Themes quadrant (top left) is relatively empty,
suggesting that there are no highly specialized themes particularly relevant to
the research network as a whole. In addition, the law, human, and article-themed
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cluster is located in the upper-middle quadrant, indicating that this theme is well-
developed and significant, although not as strong as the motorcycle theme.

Overall, this thematic map provides a clear picture of how various topics are
positioned in the research ecosystem and identifies which ones are the primary
focus, basic, emerging, and niche.

Figure 10. Factorial Analysis
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The Factorial Analysis image maps the keywords and research concepts onto
two main dimensions: Dim 1 (56.41%) and Dim 2 (12.41%), which together
explain almost 70% of the data variation. Most of the important terms, such as
laws and legislation, cybersecurity, climate change, decision-making, commerce, and
artificial intelligence, are concentrated around a central point, suggesting that
these terms are closely related to each other and are at the core of the research
structure. The presence of Indonesia, China, and economic factors in adjacent
areas suggests that these topics form a single thematic cluster related to legal
issues, policies, and global economic dynamics. Meanwhile, some terms are
further from the center, such as humans, female, and ferndalet, which indicate a
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differentiation of themes or a more specific focus of research. Similarly, clusters
that include De Montfort University’s Faculty of Business and Law and the United
Kingdom appear at higher levels in Dim 2, depicting distinctive thematic
relationships that tend to be associated with specific institutions or locations.
The terms "business” and "economics” emerged as thematic elements that stood
slightly apart from the core, indicating a research direction that focused more
on commercial and economic aspects. Overall, this factorial analysis reveals the
multidimensional structure of the research, demonstrating how various
concepts influence, interconnect, or form clusters of different themes in the
scientific literature.

Figure 10. collaboration networks
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Images of collaboration networks reveal that the USA is emerging as a
significant hub in global research networks, characterized by larger node sizes
and a substantial number of connections. The red nodes that dominate the
central area represent a group of countries with powerful collaborative
relationships, including the United Kingdom, Germany, Canada, Korea, Italy,
and several other European countries. On the other hand, India also appears as
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an important hub with numerous cross-regional connections, indicating that
the country plays a significant role in international research cooperation. This
concentrated network structure suggests that countries with a substantial
research capacity continue to exert a significant influence on global academic
activity. Meanwhile, Indonesia emerged as part of a cluster of blue countries,
which indicates a more regional group of collaboration, especially with Asian
and Middle Eastern countries such as Malaysia, Pakistan, the UAE, Oman, and
the Philippines. Despite being outside the central network hub, Indonesia still
shows a presence and plays a role in the collaborative network, signaling an
increase in contributions to international publications. The distance and
connections between nodes reveal that research collaboration is hierarchical —
with some countries serving as central hubs, while others build regional
networks that strengthen region- specific collaboration. Overall, the map
reflects the dynamics of global scientific cooperation that are increasingly
patterned based on each country's research capacity, geographical proximity,
and thematic importance.

Figure 11. country collaboration map
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The country collaboration map in the image shows a highly active network of
international research cooperation, characterized by connecting lines spanning

different countries across the continent. In some countries, such as the United
States, the United Kingdom, Australia, and others in Europe and Asia, darker
blue indicates a high level of collaboration. This pattern indicates that
publications in the dataset are predominantly driven by cross-border
collaborations, particularly between large research centers in North America,
Western Europe, and East Asia. The visible global network also shows that
research is not conducted in isolation but relies on knowledge exchange across
countries. In addition, there are strong connections with countries in Southeast
Asia, South Asia, and Africa, indicating the increasing participation of
developing countries in the global science network. This collaboration
demonstrates an increasingly even distribution of academic contributions,
indicating that the research issues raised have global relevance. With the
broader scope of collaboration, research has become richer methodologically
and perspectiveally, as it involves multidisciplinary contributions from a
variety of geographical, social, and economic contexts. This map confirms that
interconnected global interactions strongly influence the dynamics of
contemporary research.
Descriptive Overview of the Research Landscape

The bibliometric analysis identified 38 core publications from 2010 to
2025, distributed across leading journals such as Artificial Intelligence and Law,
Journal of Information Science, Expert Systems with Applications, and Frontiers in
Artificial Intelligence. The number of publications has increased significantly
since 2019, coinciding with advances in deep learning and a renewed interest in
applying bibliometric indicators to legal datasets. The United States, the
Netherlands, and the United Kingdom emerged as the top three contributing
countries, reflecting the strong institutional presence of legal informatics
research centers at Stanford University, Leiden University, and University
College London.

The citation trend reveals two different waves of science. The first wave

(2010-2016) was characterized by conceptual work on legal text mining and
case-based retrieval, as pursued by Winkels et al. (2020) and White (2016). The
second wave (2017-2025) marked a shift towards a hybrid retrieval model that
integrates semantic embedding and citation-based authority measures (Mandal et al.,
2022; Tran et al., 2023). This evolution underscores a growing recognition that
text-based or purely keyword systems are inadequate for representing the
contextual and hierarchical nature of legal knowledge.
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Co-Occurrence and Conceptual Clustering

The bibliometric analysis identified 38 core publications from 2010 to
2025, distributed across leading journals such as Artificial Intelligence and Law,
Journal of Information Science, Expert Systems with Applications, and Frontiers in
Artificial Intelligence. The number of publications has increased significantly
since 2019, coinciding with advances in deep learning and a renewed interest in
applying bibliometric indicators to legal datasets. The United States, the
Netherlands, and the United Kingdom emerged as the top three contributing
countries, reflecting the strong institutional presence of legal informatics
research centers at Stanford University, Leiden University, and University
College London.

The citation trend reveals two different waves of science. The first wave
(2010-2016) was characterized by conceptual work on legal text mining and
case-based retrieval, as pursued by Winkels et al. (2020) and White (2016). The
second wave (2017-2025) marked a shift towards a hybrid retrieval model that
integrates semantic embedding and citation-based authority measures (Mandal et al.,
2022; Tran et al., 2023). This evolution underscores a growing recognition that
text-based or purely keyword systems are inadequate for representing the
contextual and hierarchical nature of legal knowledge.

Citation Impact and Influential Works

Analysis of the joint citations reveals that the most influential works in
the field are those that bridge the gap between information retrieval theory and
legal informatics. Winkels et al. (2020) and Mandal et al. (2022) were identified as
central nodes in the citation network, indicating their significant contributions to
the development of the LIR framework. Meanwhile, Gldnzel et al. (2020) and
White (2016) are key references for integrating bibliometric concepts into
retrieval science. The high citation frequency of Wiggers et al. (2023) further
underscores that authority-based retrieval of ranking legal documents based on
influence metrics such as citation frequency and judicial relevance has emerged
as a leading research direction. Interestingly, the density of citation networks is
highest among works that combine technical innovation (such as machine
learning) with domain relevance (in business or commercial law). These findings
indicate a paradigm shift from a purely technical approach to a context-aware,
impact-sensitive retrieval model better aligned with professional legal practice.

Thematic Evolution and Research Gaps
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Temporal analysis reveals the evolution of the ongoing research focus.
Between 2010 and 2015, the study focused on document representation (TF-IDF

and n-grams). From 2016 to 2020, attention shifted towards semantic retrieval
with transformer-based architectures (Chalkidis et al., 2021). After 2020, there was
an increasing integration of bibliometric indicators—including shared citation
strength, authority scores, and citation context analysis—into a hybrid LIR model
(Tran et al., 2023). Despite these advances, some research gaps remain clear:
Most bibliometrics-enhanced models are tested on public law or constitutional
corpora, with minimal application to business law datasets. Several studies have
evaluated the interpretability and ethical implications of citation-based ratings,
especially in domains influenced by commercial interests. Much of the existing
work focuses on improving retrieval accuracy, while ignoring the bibliometric
potential for predictive legal analytics—such as compliance risk estimates or
contract clause predictions. This gap underscores the need for a domain-
specific framework tailored to business law, where the regulatory complexity
and citation behavior across jurisdictions differ significantly from those in other
branches of law.

Integrating Bibliometric Authority with Legal Semantics

The synthesis of the literature shows that bibliometric authority and
semantic retrieval are not competing paradigms, but complementary
dimensions of legal reasoning. Bibliometric signals, such as the number of
citations and the link of shared citations, capture the external impact of a legal
document. At the same time, semantic models represent their internal meaning
and significance. By integrating these two perspectives, LIR systems can mimic
human legal reasoning, balancing textual interpretation with the authoritative
acknowledgment of sources (Koniaris et al., 2018, Wiggers et al., 2023). In
business law, this integration enables the system to identify the laws and cases
that most influence the shaping of corporate compliance norms and financial
governance standards. This dual-layered retrieval model, which combines
semantic and bibliometric approaches, enhances decision support in legal
practice by prioritizing sources based on their contextual and normative
weight. The result is a more transparent, explainable, and authority-sensitive
hiring process, in line with the ethical and analytical demands of modern
corporate law.

Discussion and Theoretical Implications
These findings collectively show that Bibliometric-Enhanced Legal
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Information Retrieval (B-LIR) represents a paradigm shift in how legal
knowledge is indexed, ranked, and understood. Theoretically, this convergence
advances three domains: Legal Informatics, by embedding bibliometric
reasoning into the processing of legal texts; Information Science, by extending
bibliometrics beyond the scientific literature to normative legal texts; and

Business Law, by introducing measures of quantitative authority into corporate
legal analytics. The B-LIR framework can revolutionize legal decision support
systems (LDSS), enterprise compliance tools, and regulatory intelligence
platforms, enabling more efficient access to high-impact precedents and relevant
legal interpretations. It supports evidence-based legal practice, a concept that
parallels evidence-based medicine, where decisions are based not only on
textual similarities but also on legal influences and verified citation patterns.

IV. Conclusion

The study provides a comprehensive synthesis of recent developments in
Bibliometric-Enhanced Legal Information Retrieval (B-LIR), focusing on its application
to business law. Systematic reviews and bibliometric mapping reveal a clear
methodological evolution, progressing from keyword-based retrieval to semantic
deep learning and, ultimately, to a hybrid model that incorporates citation-based
measures of authority. While traditional Legal Information Retrieval (LIR) relies heavily
on textual similarity, B-LIR expands the evaluative framework by integrating influence
metrics such as citation frequency, co-citation strength, and authority rating into legal
search and reasoning. This review reveals that this integration allows for dual
evaluation mechanisms: semantic relevance (encompassing textual and contextual
understanding) and bibliometric authority (referring to jurisprudential or normative
influences). Such a synthesis provides a more comprehensive representation of legal
knowledge, aligning the retrieval process with the multidimensional nature of
business law, where textual precision, interpretive depth, and regulatory authority are
all equally important. As a result, B-LIR can bridge the long-standing gap between
data-driven computing models and human-centered legal reasoning.

Theoretical Contributions

From a theoretical point of view, this research contributes to three overlapping
areas: Legal Informatics, which conceptualizes citation and bibliometric data as
epistemic signals that reflect the authority and influence of legal sources; Information
Science, by expanding the bibliometric domain beyond the scientific literature into
normative and interpretive texts, demonstrates the adaptability of citation analysis in the
legal corpus. Business Law Theory describes how computational bibliometrics can
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model the dynamic interactions between regulations, precedents, and corporate
practices. These contributions collectively define a new interdisciplinary paradigm:
the epistemology of computational law, which integrates semantic representations,
citation networks, and normative reasoning within a single analytical framework
(Glanzel et al., 2020; Wiggers et al., 2023).

Practical Implications

The practical implications of B-LIR are far-reaching for legal professionals,
policymakers, and compliance agencies. Enhanced Legal Decision Support: The B-LIR
framework can support the next generation of Legal Decision Support Systems (LDSS),
enabling the identification of authoritative precedents and the most influential
regulatory documents in specific commercial contexts. Corporate Compliance and
Risk Management: Integrating citation-based weighting can improve a company's risk
assessment by identifying high-impact legal documents, precedents, or regulations that
shape compliance standards across jurisdictions. Knowledge Discovery in Legal
Databases: Law publishers and court information systems can leverage bibliometric
augmentation to improve ranking algorithms, thereby improving transparency,
interpretability, and fairness in legal search results. These applications align with the
growing need for Al applications in the legal domain, ensuring that retrieval results
are accurate and justifiable in terms of legal authority and interpretive validity
(Mandal et al., 2022; Tran et al., 2023).

Limitations

Despite its contributions, this review acknowledges certain limitations. The
dataset is limited to English-language publications indexed on Scopus and the Web of
Science, potentially excluding region-specific innovations, especially from non-
Anglophone jurisdictions. Moreover, basically, bibliometric mapping emphasizes
quantitative linkages (citations, co-emergence) and cannot fully capture the qualitative
depth of legal reasoning or interpretive nuances. Finally, the empirical validation of B-
LIR in real-world business law settings remains limited, suggesting the need for
domain-specific experimental studies.

Future Research Directions

Despite its contributions, this review acknowledges certain limitations. The
dataset is limited to English-language publications indexed on Scopus and the Web of
Science, potentially excluding region-specific innovations, especially from non-
Anglophone jurisdictions. Moreover, basically, bibliometric mapping emphasizes
quantitative linkages (citations, co-emergence) and cannot fully capture the qualitative
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depth of legal reasoning or interpretive nuances. Finally, the empirical validation of B-
LIR in real-world business law settings remains limited, suggesting the need for

domain-specific experimental studies.

Final Remark

In short, bibliometrically enhanced retrieval of legal information represents a
technological innovation and a philosophical advancement in the conceptualization,
access, and validation of legal knowledge. For business law, where authority,
compliance, and interpretation intersect, B-LIR provides a solid foundation for building
a transparent, explainable, and knowledgeable legal system. It offers a path to next-
generation legal intelligence, aligning human judgment with algorithmic precision,
ensuring that the rule of law in the digital age remains rational and humane.
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