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Abstract

Purpose: Knowledge management (KM) is recognized as a critical strategic
framework that enables organizations to effectively leverage intellectual assets
and enhance operational efficiency. In the water treatment industry, KM in-
volves the collection, organization, sharing, and utilization of employees’ tech-
nical knowledge and specialized expertise. This process promotes technological
innovation, increases system productivity, and improves service quality. Re-
cently, the role of KM in organizations, including the water sector, has evolved
to become closely integrated with artificial intelligence (Al). This development
has garnered significant scholarly attention, leading to a growing body of re-
search. One of the most effective methods to evaluate these research outputs is
scientometric analysis. Therefore, this study examines scientific production in
the field of intelligent KM in water treatment, aiming to identify thematic
trends, collaboration networks, research gaps, and future research priorities.

Methodology: This applied research utilizes scientometric techniques to ana-
lyze scientific publications related to intelligent knowledge management (KM)
in water purification. Relevant articles were retrieved from the Scopus and Web
of Science databases. From an initial pool of 172 documents, 49 were selected
after screening titles, abstracts, and keywords. Scientometric analyses were per-
formed using the bibliometrix package in R. To address the research questions,
bibliometric methods and word co-occurrence networks were employed. Fre-
quent keywords were identified, dominant conceptual clusters were mapped,
and influential thematic trends were examined. Additionally, strategic diagrams,
thematic mapping, and hierarchical clustering were used to construct a compre-
hensive science map of the field.

Findings: Since 2015, there has been an increasing focus on knowledge man-
agement in this field. In 2024, the highest number of documents was published,
totaling eight scientific productions. Other notable years include 2022 and 2018,
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Abstract

Purpose: This research aims to investigate the evolution and dynamics of sci-
entific outputs related to science and technology policymaking processes by an-
alyzing publications indexed in Scopus. The results will contribute to enhancing
fundamental knowledge of the science and technology policymaking process
and provide a systematic overview of its development over time. This study ad-
dresses the need for effective knowledge management within the science and
technology policymaking process to promote sustainable and competent gov-
ernance.

Methodology: This research is a descriptive study with an applied approach,
utilizing research methods and bibliometric analysis tools. The study population
comprises 1,393 documents, from the earliest indexed record up to September 9,
2024, all indexed in the Scopus database and related to the topic of science and
technology policymaking processes across various years. Using R-based soft-
ware tools such as Bibliometrix and Biblioshiny, along with VOSviewer, this
research analyzes growth rates, publication trends, active and influential au-
thors, collaboration and co-authorship networks, thematic trends, and thematic
clusters. The study follows a five-stage workflow: research question formula-
tion, data extraction, analysis, visualization, and interpretation, providing in-
sights into the evolution and structure of this research field.

Findings: The first scientific publications indexed in the Scopus database ap-
peared in 1964. Data analysis reveals a gradual increase in the growth of scien-
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tific publications until 2010, followed by rapid growth until 2021. However, a
significant recent decline in the trend of scientific output necessitates identify-
ing the underlying factors and developing effective strategies to promote and
stabilize scientific production. Additionally, the research findings indicate that
the most frequently indexed document type in the Scopus database is scientific
research articles, totaling 912 documents. The journal "Policy Sciences" was
identified as having the highest number of publications. The research findings
revealed that Macintosh Ann, Visvizi Anna, and Turnpenny John were influen-
tial authors, having the highest number of citations and producing high-quality
articles. Additionally, the United States and the United Kingdom had the great-
est number of publications and the highest levels of international collaboration.
The analysis of thematic clusters reveals that scientific research indexed in the
Scopus database primarily focuses on policy (in general), the policy-making
process, e-participation, and climate policies. Using keyword clustering and the
strategic diagram, the structure of knowledge regarding the science and tech-
nology policy-making process was mapped. According to the strategic diagram,
the thematic structure of this knowledge currently lacks a driving or core theme
that is both well-developed and strongly connected to other research areas. Ad-
ditionally, "climate policy" was identified as a developed theme, though it has
limited connections with other themes, while "e-participation" is recognized as
an emerging research area.

Conclusion: The study of science and technology policy is critically important
because of its profound impact on national development and global competi-
tiveness. It plays a vital role in fostering innovation. The growing complexity
and rapid evolution of science and technology require robust policy frameworks
capable of adapting to emerging trends and challenges. Policymakers depend on
scientific and technical knowledge to address societal issues, enhance policies,
and promote sustainable development. By employing evidence-based approach-
es and scientometric indicators, researchers and policymakers can gain a deeper
understanding of trends and knowledge structures within this field. This en-
hanced insight can lead to more effective and informed policy decisions. These
results underscore the need for continuous monitoring of scientific outputs to
support evidence-based policymaking and to anticipate emerging shifts in the
global research landscape. The research findings indicate that, despite emerging
trends and the identification of research gaps, there remain unexplored areas for
expanding knowledge in the field of science and technology policy processes.
Notably, keywords such as "knowledge" and "knowledge management" were
underrepresented in the scientific outputs of this study due to their low frequen-
cy and co-occurrence. By emphasizing the need for more focused research in
these areas, this study highlights opportunities for collaboration among re-
searchers and academics to better understand future trends. Consequently, to
promote research diversity, it is recommended to develop targeted funding initi-
atives focusing on emerging areas such as e-participation and knowledge man-
agement. Additionally, since this study's data were sourced from the Scopus da-
tabase, it is suggested that a broader research approach—including other data-
bases such as Web of Science and Google Scholar—be analyzed and reviewed
to achieve a more comprehensive understanding of global research trends.

Keywords: Policymaking process, Science and technology policy, Scientific
output, Scientometric analysis, Scopus citation database
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Abstract

Purpose: Aggressive behavior, which includes a wide range of intentional ac-
tions—whether physical, verbal, or psychological—represents a significant pub-
lic health and social issue with extensive individual and societal consequences.
Anger, aggression, and bullying not only harm victims but also negatively affect
the well-being of aggressors and the broader community. In recent decades, re-
searchers have increasingly focused on designing and evaluating preventive and
therapeutic interventions aimed at addressing the root causes and consequences
of these behaviors. This study presents a comprehensive bibliometric analysis to
map the global scientific landscape of interventions targeting anger, aggression,
and bullying, identifying key contributors, publication trends, thematic clusters,
and the research impact over time.

Methodology: This study is classified as applied research. Documentary re-
search was employed as the methodology, and the data were analyzed using
bibliometric techniques. On March 28, 2025, data were retrieved from the Web
of Science Core Collection. The search was limited to peer-reviewed articles
and reviews published between January 1, 1984, and March 28, 2025, yielding
15,653 unique records. The extracted data were saved in 31 plain-text files, each
containing 500 records, and one additional file containing 153 records. After
merging these files, the data were imported into Microsoft Excel, VOSviewer,
and HistCite for analysis.

Findings: Scholarly output on interventions targeting anger, aggression, and
bullying has steadily increased from 1984 through March 2025. A total of 148
countries contributed to this body of literature. The United States emerged as
the leading contributor, with 8,323 articles (53.2%), followed by the United
Kingdom (1,046; 6.7%) and Canada (861; 5.5%), collectively accounting for
over 65% of the total publications. The United States and South Africa had the
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highest Relative Specialization Index (RSI) values, at 0.55 and 0.59, respective-
ly. Regarding scientific impact, Sweden (1.67), France (1.59), and Belgium
(1.57) led in mean normalized citation scores. At the journal level, the Journal
of Substance Abuse Treatment was the most productive, publishing 364 articles
(3.2% of the total), and also the most cited, with 13,998 citations. Among insti-
tutions, the University of California, Los Angeles (UCLA) was the most prolif-
ic; the University of Washington received the most citations; and Columbia
University was the most central in terms of co-authorship networks. The most
frequently cited source in the field was Cohen’s Statistical Power Analysis for the
Behavioral Sciences (2013), with 350 citations. This was followed by Mittal and
Walker’s (2011) letter to the editor, Letter to the Editor: Diagnostic and Statisti-
cal Manual of Mental Disorders (323 citations), and Straus et al.'s (1996) article,
The Revised Conflict Tactics Scales (CTS2): Development and Preliminary
Psychometric Data (295 citations). The country co-authorship network formed
seven clusters, with the strongest collaborations observed between the United
States and Canada (187 joint publications), the United States and the United
Kingdom (138), the United States and South Africa (82), the United Kingdom
and Australia (79), and the United States and Australia (77). The co-authorship
network revealed eight thematic clusters. Elizabeth Miller emerged as the most
prolific author, while Banyard ranked highest in both centrality and citation im-
pact. Co-occurrence analysis identified five key thematic areas: (1) clinical
management of substance use and addiction-related aggression; (2) integrated
violence prevention and adolescent abuse intervention programs; (3) anger and
violence management in healthcare and organizational settings; (4) psychosocial
and rehabilitative approaches to domestic violence and intimate partner abuse;
and (5) child abuse support systems and family harm interventions.

Conclusion: This bibliometric analysis highlights the enduring global interest
in evidence-based interventions addressing anger, aggression, and bullying. If
current publication trends continue, the total number of articles in this field is
expected to double by 2035 compared to 2019. The findings underscore the ur-
gent need for early-stage educational, psychological, and social interventions,
particularly within school, family, and community settings, to prevent the esca-
lation of aggressive behavior. In severe cases, targeted therapeutic approaches
can alleviate violence and psychological harm. Furthermore, behavioral and in-
tegrative treatment models, combined with anger management strategies and
environmental stress reduction, show promise in rehabilitating individuals pre-
disposed to hostility. The increasing incidence of both traditional and cyberbul-
lying among adolescents particularly necessitates the development of tailored,
age-appropriate interventions. To ensure a sustainable impact, multi-layered
support systems—psychological, social, and legal—are recommended for both
victims and perpetrators. This study serves as a foundational reference for re-
searchers and policymakers seeking to identify key literature, influential enti-
ties, and emerging areas within the interdisciplinary study of aggression and its
mitigation.

Keywords: Anger management, Aggression, Bullying, Preventive interven-
tions, Bibliometric analysis, Relative Specialization Index (RSI)
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Abstract

Purpose: The rapid expansion of research in the field of Knowledge Graphs
(KGs) over the past decade has positioned The field as a dynamic area at the
intersection of computer science, artificial intelligence. Following Google’s in-
troduction of the KG in 2012, scholars and industry stakeholders have increas-
ingly explored the conceptualization, development, and application of KGs
across a wide range of disciplines. KGs, as structured representations of entities,
relationships, and semantic information, enable machines to process heteroge-
neous data in a contextually meaningful and interpretable manner. Beyond tra-
ditional knowledge representation, new directions such as ontology modeling,
semantic web integration, and graph neural networks (GNNs) are driving inno-
vation. Despite these advances, large-scale, systematic, and global evaluations
of the intellectual structure, collaboration patterns, and thematic clusters in the
field of KGs remain limited. This study addresses this gap by examining the
evolution of research in the field of KGs between 2013 and 2025 using biblio-
metric and scientometric approaches. The overarching purpose is to uncover re-
search trends, identify leading contributors and institutions, explore co-
authorship and co-word networks, and highlight conceptual clusters shaping the
KG landscape.

Methodology: This applied descriptive bibliometric study was conducted us-
ing the co-word analysis method. Data were collected from the Scopus citation
database, covering outputs published between January 2013 to July 2025 that
included the keyword "knowledge graph" in titles, abstracts, or author key-
words. Keyword normalization reduced 19,141 initial keywords to 19,058
unique terms. After removing duplicates, excluding irrelevant records, and nor-
malizing author, institution, and country names, a curated dataset of 9,000 arti-
cles was obtained. To enhance the accuracy of the analysis, keywords and
knowledge graph-related concepts were carefully categorized and standardized.
Data analysis and visualization were performed using VOSviewer, mapping
collaboration networks and co-occurrence clusters. The study examines tem-
poral publication and citation trends, prolific countries, funding bodies, influen-
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tial authors, highly cited works, and thematic clusters, with particular focus on
knowledge graph embedding, recommender systems, semantic web applica-
tions, and natural language processing.

Findings: Results indicate that research in the field of knowledge graphs
(KGs) has grown substantially, reaching a publication peak in 2024 with 2,541
articles and 33,701 citations. Asia contributes the majority of publications
(83.7%), with China accounting for 6,889 articles (76.5% of the total). The
United States ranks second with 987 publications, followed by the United King-
dom, Germany, and Australia. This trend reflects strong investment by Chinese
funding bodies—particularly the National Natural Science Foundation of China
(NSFC) and the National Key Research and Development Program. Leading
publication outlets include IEEE Access (345 articles), Knowledge-Based Sys-
tems (293 articles), and Applied Sciences Switzerland (248 articles), with many
top journals in the Q1 quartile of Scopus. At the author level, Markus Kraft
(University of Cambridge) leads with 48 publications, while Chinese research-
ers dominate the top ten. Co-authorship analysis revealed seven author clusters
(42 nodes, 62 links) and broad participation from 136 countries, with China, the
US, and Germany serving as central hubs of international collaboration. Co-
word analysis identified six major clusters, including graph neural networks,
deep learning, ontology, KG embeddings, question answering, and large lan-
guage models (LLMs). Highly cited works include comprehensive surveys on
KGs published between 2017 and 2022 in leading computing journals, which
have shaped the understanding of KG construction, refinement, and applica-
tions. . Emerging contributions, such as roadmaps on unifying LLMs and KGs,
along with applications in digital twin systems and scientific entity recognition,
illustrate the field’s ongoing shift toward integrating advanced Al paradigms.

Conclusion: The bibliometric analysis reveals that research in the field of
knowledge graphs (KGs) has rapidly emerged as a dynamic interdisciplinary
area, characterized by strong publication growth, a high geographic concentra-
tion in Asia, and expanding international collaboration networks. Chinese insti-
tutions and scholars play a leading role, supported by significant policy and
funding initiatives, while Europe and North America remain important contribu-
tors. Thematic clustering highlights both the consolidation of established do-
mains—such as ontology, the semantic web, and knowledge representation—
and expansion into cutting-edge areas, including graph neural networks, em-
beddings, digital twins, recommender systems, and large language model
(LLM) integration. These findings provide a comprehensive overview of the in-
tellectual structure and evolving dynamics of research in KGs, offering valuable
insights for future studies. Scholars can use this mapping to identify promising
areas of inquiry, foster international collaborations, and navigate the funding
and publication landscape. Ultimately, KGs play a pivotal role in advancing in-
telligent systems, semantic technologies, and digital transformation across sec-
tors such as healthcare, education, natural language processing, and recom-
mender systems. The integration of bibliometric analysis with scientometric
evaluation further underscores the maturity of this field and its potential to
shape next-generation knowledge-driven applications.

Keywords: Knowledge Graphs (KGs), Bibliometric analysis, Co-word analy-
sis, Co-authorship network, Scopus, Scientometrics
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Abstract

Purpose: The primary goal of this research is to develop a comprehensive
framework to enhance the visibility of Iran's scientific output, thereby
achieving scientific authority. Scientific visibility is a crucial dimension in
evaluating the science system, as it reflects the extent of recognition, dis-
semination, and citation of knowledge produced within the global scientific
community. This index not only measures the scientific impact of a country
but also reflects its capacity to participate in the production and exchange of
global knowledge and innovation. Despite significant quantitative growth in
Iran’s scientific output over the past two decades, its visibility and qualita-
tive impact remain below its potential, highlighting a gap between scientific
production and international influence. This study aims to identify the mul-
tidimensional factors affecting scientific visibility and to develop an execu-
tive, policy-oriented framework that offers solutions to enhance the status
and impact of Iranian science within the global knowledge system. Conse-
quently, the study provides clearer insights into how Iran can strategically
strengthen the global presence, recognition, and influence of its scientific
contributions in an increasingly competitive international knowledge
landscape.

Methodology: This research employed a descriptive-analytical approach
combined with a mixed-methods design to achieve both conceptual rigor
and empirical validity. In the first stage, a narrative review and systematic
search were conducted in the Web of Science, Scopus, and Google Scholar
databases to identify key studies related to factors influencing scientific vis-
ibility. After thorough screening, 203 relevant articles were selected from
1,436 retrieved records for in-depth analysis. The extracted indicators were
classified into three levels: individual, organizational, and supra-
organizational, and an initial conceptual framework was developed based on
these classifications. Some indicators were common across multiple levels.
This framework was then revised and enriched through thematic coding. In
the second stage, the proposed framework was validated via a survey of 20
experts specializing in science and technology policymaking, research eval-
uation, and scientific visibility. Data were collected using a researcher-
designed questionnaire with a five-point Likert scale. The content validity of
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the instrument was confirmed by experts, and its reliability was established
using Cronbach's alpha coefficient. The data were analyzed through descrip-
tive and inferential statistics, including Cohen's d effect size. The integration
of qualitative and quantitative analyses enhanced the validity and applicabil-
ity of the proposed framework.

Findings: The findings revealed that scientific visibility is a multi-level
phenomenon influenced by the interaction of factors at the individual, organ-
izational, and supra-organizational levels. Accordingly, five primary levels
of influence were identified, ranked as follows: organizational, individual-
organizational, organizational-supra-organizational, individual, and supra-
organizational. At the organizational level, factors such as open access to
scientific resources, digital repositories, and publication in open access gold
journals had the greatest impact. At the individual-organizational level, ac-
tivity in scientific networks, international collaborations, and participation in
scientific conferences were recognized as the most significant influencing
factors. At the organizational-supra-organizational level, media attention,
communication infrastructure, and research funding played the most critical
roles. At the individual level, indicators such as the quality of metadata and
abstracts, the language of publication (English), and the authors' scientific
backgrounds were more important. Finally, at the supra-organizational level,
factors such as scientific culture, government policies, and national strate-
gies for research and science contributed to scientific visibility.

Conclusion: This research employed a descriptive-analytical approach
combined with a mixed-methods design to achieve both conceptual rigor
and empirical validity. In the first stage, a narrative review and systematic
search were conducted across the Web of Science, Scopus, and Google
Scholar databases to identify key studies related to factors influencing scien-
tific visibility. After thorough screening, 203 relevant articles were selected
from 1,436 retrieved records for in-depth analysis. The extracted indicators
were classified into three levels: individual, organizational, and supra-
organizational, and an initial conceptual framework was developed based on
these classifications. Some indicators were common across multiple levels.
This framework was then revised and enriched through thematic coding. In
the second stage, the proposed framework was validated via a survey of 20
experts specializing in science and technology policymaking, research eval-
uation, and scientific visibility. Data were collected using a researcher-
designed questionnaire with a five-point Likert scale. The content validity of
the instrument was confirmed by experts, and its reliability was established
using Cronbach's alpha coefficient. The data were analyzed through descrip-
tive and inferential statistics, including Cohen's d effect size. The integration
of qualitative and quantitative analyses enhanced the validity and applicabil-
ity of the proposed framework.

Keywords: Scientific visibility, Research impact, Open science, Bibliomet-
rics, Scientific authority, Science and technology policy, Research evalua-
tion
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Abstract

Purpose: The primary objective of this article is to investigate the statistical
relationship between the allocation of financial resources and both the level of
collaboration and the scientific impact of the top 2% of Iranian scientists in stra-
tegic technologies. Specifically, this study examines the relationships among
funding, citation rates, international scientific collaborations, and the quality
and thematic focus of scientific publications.

Methodology: This study is an applied bibliometric analysis that also incorpo-
rates citation analysis. The statistical population consisted of 3,249 articles pub-
lished in 2022 by 297 Iranian scientists ranked among the top 2% in strategic
technologies, according to Stanford University’s 2023 list. Data were retrieved
from Scopus using advanced search queries based on author IDs (AU-ID). The
extracted data were analyzed using Microsoft Excel and SPSS, employing de-
scriptive statistics as well as inferential statistical tests, including independent t-
tests, chi-square tests, and regression analysis.

Findings: The findings revealed a significant and positive relationship be-
tween financial support and the number of citations received by the scientific
publications of the top 2% of Iranian scientists. Overall, a strong link was ob-
served between research funding and both the quality and quantity of research
outputs produced by these scientists in strategic technologies. The results indi-
cate that the financial resources secured by highly cited Iranian scientists are
positively associated with the growth of their citation impact. In particular, stud-
ies that received financial support were more likely to have a greater number of
citations compared to those without such support, suggesting that funding is as-
sociated with higher scholarly impact. Moreover, a significant association was
found between financial support and the extent of international scientific col-
laborations. The evidence suggests that financial backing is positively correlated
with broader scientific networks and improvements in both the quality and
quantity of international collaborations. The findings further indicate that fund-
ed publications outnumber non-funded ones in the fields of life sciences, health
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and medical sciences, and social sciences. Within the subfields of strategic
technologies, the highest proportion of funded research was observed in engi-
neering, materials science, energy, chemistry, physics, and astronomy. Addi-
tionally, financial support was found to influence the distribution of research
outputs across journals of varying quality levels, with funded studies being pub-
lished in a broader range of journals with different quality rankings. Moreover,
publications receiving financial support were predominantly published in QI
journals, suggesting that funding is associated not only with a quantitative in-
crease in output but also with enhanced research quality. The findings also high-
lighted the observed association between financial support and the promotion of
cross-border scientific collaborations, particularly with countries such as China,
Malaysia, and the United States. Additionally, this financial support enabled re-
searchers to access advanced research infrastructure, attend international con-
ferences, and participate in postdoctoral programs, thereby enhancing their
global visibility and scholarly influence. The study also found that researchers
with access to funding were more likely to publish in journals based in high-
ranking scientific nations such as the UK, the Netherlands, the USA, and Swit-
zerland. The availability of financial support not only alleviated the cost barriers
associated with publishing in high-impact open-access journals but also facili-
tated greater dissemination and visibility of Iranian scientific output on the in-
ternational stage. These patterns suggest that funding is linked to both stra-
tegic publishing decisions and the capacity to compete in the global
knowledge economy.

Conclusion: Given the observed association between financial support, cita-
tion counts, international scientific collaborations, and the quality of journals
publishing the works of the top 2% of scientists in Iran in the field of strategic
technologies, policymakers must prioritize the targeted allocation of research
funding as a strategic objective. Strengthening financial support for academic
researchers and research institutions can significantly enhance the effectiveness
and quality of scientific output in critical areas. These findings underscore the
importance of targeted investment in scientific research, not only to amplify the
individual impact of researchers but also to drive the scientific and technologi-
cal advancement of the country. Therefore, policymakers and supporting institu-
tions must design and implement more effective infrastructures and policies that
promote innovative research, particularly in strategic fields. Expanding financial
support for research can help improve Iran's international scientific standing,
stimulate economic growth, foster technological innovation, and address socie-
tal challenges, thereby reinforcing the central role of research in national devel-
opment. Finally, the study emphasizes the importance of balanced funding strat-
egies, suggesting that strategic investments in both high-impact projects and the
broader distribution of resources among elite researchers can jointly enhance the
nation's overall scientific capacity. As global science becomes increasingly
competitive, ensuring that the top 2 percent of Iranian scientists are equipped
with sufficient and well-targeted financial resources will be critical to maintain-
ing their contributions to global research. Such support is associated with ad-
vancing national interests in science and technology and strengthening Iran’s
position in international academic collaborations and scientific diplomacy.

Keywords: Funding, Iran's top 2% scientists, Strategic technologies, Citation,
International collaborations, Scientific impact
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Abstract

Purpose: This study examines Editorial Board Interlocking (EBI) in primary
healthcare journals. EBI refers to situations in which the same individuals sim-
ultaneously serve on the editorial boards of multiple academic journals. Such
arrangements may influence editorial independence, peer-review processes, in-
tellectual diversity, and the concentration of decision-making power within
scholarly publishing. Editorial interlocking can also shape governance mecha-
nisms by reinforcing institutional hierarchies and limiting the circulation of di-
verse perspectives. The main objective of this research is to analyze editors’
social networks, their interconnectedness, and emerging relational structures
using scientometric indicators such as Impact Factor (IF) and journal Quartile
(Q). By focusing on primary healthcare journals, this study addresses a gap in
the literature regarding editorial governance and network-based power struc-
tures in this field.

Methodology: This applied study employed Social Network Analysis (SNA)
combined with scientometric methods. The research population consisted of
English-language primary healthcare journals indexed in the Journal Citation
Reports (JCR) 2022. Initially, nineteen journals were identified. After excluding
the non-English journal Atencion Primaria and accounting for the renaming of
BMC Family Practice to BMC Primary Care, seventeen journals were included
in the final sample. Data were collected on editors’ gender, academic rank, in-
stitutional affiliation, and editorial roles, including editor-in-chief, associate edi-
tor, and editorial board member. Information was obtained from official journal
websites, university webpages, and academic databases such as Google Scholar,
ResearchGate, and Scopus. To identify EBI, individuals serving on multiple
editorial boards were mapped across journals, with manual verification used to
reduce name ambiguity. The editorial network was modeled as a bipartite graph
consisting of individuals and journals as nodes. Degree, closeness, and be-
tweenness centrality measures were calculated to assess structural positions and
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influence. Pajek was used for data preparation and matrix construction, UCI-
NET for quantitative network analysis and statistical testing, and NetDraw for
visualization. Scientometric indicators, including Impact Factor, five-year Im-
pact Factor, total citations, total articles, Eigenfactor score, and article influence
score, were extracted from the JCR database. Spearman’s rank correlation was
applied to examine relationships between EBI and scientometric indicators, and the
Mann—Whitney U test was used to compare journals with high and low EBI levels.

Findings: Across seventeen journals, 482 editorial positions were identified,
held by 373 unique individuals. Of these, 196 were female (40.7%) and 286
were male (59.3%). Professors represented the largest academic group (31.3%),
followed by researchers (21%), associate professors (17.6%), assistant profes-
sors (11.8%), instructors (5.8%), and retired professors (5.2%). Q3 journals ac-
counted for the highest proportion of editorial positions (26.1%), followed by
Q2 (25.1%), Q1 (16.8%), and Q4 journals (16.4%). Physician and Sports Medi-
cine had the largest editorial network with 87 collaborators, reflecting compara-
tively large editorial boards in some Q3 journals. SNA revealed the presence of
EBI across all seventeen journals. Nine individuals served on two or more edi-
torial boards, forming 49 organizational connections. At the individual level,
Jean K. Soler, Sarina Schrager, Christy J. W. Ledford, and Dean A. Seehusen
showed the highest degree centrality. John Furler demonstrated the highest
closeness centrality, followed by Joel J. Heidelbaugh, Peter Haastrup, and Filipe
Prazeres. Mark H. Ebell and Dean A. Seehusen recorded the highest between-
ness centrality, indicating their intermediary roles within the network. At the
journal level, BMC Primary Care exhibited the highest degree centrality, while
Family Practice and BMC Primary Care shared the highest betweenness central-
ity values. Seven journals had identical closeness centrality scores. Network
visualization revealed a dense core of interconnected nodes surrounded by
sparsely connected peripheral actors, consistent with a core—periphery structure.
Spearman’s correlation analysis identified weak but statistically significant neg-
ative relationships between EBI and Impact Factor (p = —0.108, p = 0.031) and
between EBI and journal quartile (p =—0.107, p = 0.042). No significant associ-
ations were found between EBI and total citations, H-index, or article output.
The Mann—Whitney U test showed that journals with higher EBI levels had sig-
nificantly lower median Impact Factor values (U =45.5, p = 0.028).

Conclusion: The findings indicate that Editorial Board Interlocking is a preva-
lent feature among primary healthcare journals, with only one journal existing
outside the interlocking network. This pattern reflects a concentration of edito-
rial influence in publication decision-making. The negative relationships ob-
served between EBI and journal performance indicators, including Impact Fac-
tor and Quartile ranking, contrast with results reported in other disciplines, sug-
gesting that EBI does not necessarily enhance journal quality in primary
healthcare. The absence of significant associations between EBI and individual
scholarly metrics indicates that interlocking is shaped more by structural charac-
teristics and a limited pool of experts than by research productivity. While EBI
may facilitate the transfer of editorial experience and standardized practices, it
also poses risks such as closed editorial networks, potential conflicts of interest,
and reduced intellectual diversity. Therefore, the study recommends limiting ed-
itorial interlocking, promoting gender and geographic diversity, and requiring
transparency through the disclosure of EBI-related information.

Keywords: Editorial Board Interlocking (EBI), Scientometrics, Social Net-
work Analysis (SNA), Primary healthcare, Journal Citation Report (JCR)
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Abstract

Purpose: Evaluating the outputs of the humanities has always been a fun-
damental challenge in scientific systems and research policy-making. Unlike
empirical sciences, which often rely on quantitative and tangible criteria and
indicators to assess their outputs, the humanities—due to their qualitative,
interdisciplinary, and context-dependent nature—require a different evalua-
tion model. Therefore, it is important and necessary to manage the evalua-
tion of scientific outputs in the humanities in a manner that aligns with their
unique characteristics. Although research has highlighted the distinct fea-
tures of the humanities and the need for appropriate evaluation methods, as
well as offered suggestions in this regard, the planning of such evaluations
has received comparatively less attention. This study aims to develop a
framework to enhance understanding of the evaluation process and its appli-
cation in policymaking by systematically analyzing the interactions among
the components involved in evaluating humanities outputs.

Methodology: This research employs a mixed-methods approach, integrat-
ing both quantitative and qualitative techniques concurrently. Initially, a
scoping review was conducted to identify and screen sources related to the
evaluation of scientific outputs in the humanities. To locate potentially rele-
vant documents, the Scopus and Web of Science databases were searched
without any time restrictions. The selected sources were then analyzed using
thematic analysis. To develop the themes, theoretical, inductive, and de-
scriptive coding methods were applied to create a hierarchical structure
comprising categories, domains, and taxonomies. Concurrently, we devel-
oped the conceptual structure of the data using bibliometric methods. The
conceptual structure feature in Bibliometrix software (an R programming
language package) is a tool for generating word co-occurrence networks
(clustering), thematic maps (matrices), and thematic evolution over time
(time course). As a quantitative method, it complements qualitative ap-
proaches. Finally, by integrating the results from these two stages, we creat-
ed a network of themes related to the subject at hand. The thematic network,
as an illustrative tool, summarizes the main themes of a text and reveals its
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underlying structure. It is presented graphically to make hierarchical con-
cepts tangible, to provide fluidity among the themes, and to emphasize the
interrelationships throughout the network.

Findings: In the first stage, three taxonomies were identified: evaluation
approaches, evaluation methods, and evaluation tools, each comprising dif-
ferent domains and categories. Evaluation approaches encompass five do-
mains: evaluation fairness, conceptual consensus, impact citation, formative
evaluation, and evaluation policy. Evaluation methods include three do-
mains beyond the article level: evaluation criteria and peer review processes.
Additionally, two domains—strong infrastructure and technological evalua-
tion—are classified under evaluation tools. In the second stage, motor,
niche, basic, and emerging themes, along with their changes from 2001 to
2025, were identified. Topics related to the evaluation of scientific outputs
in the humanities were among the motor themes between 2001 and 2018;
these themes were well-developed and highly interconnected. However,
over time, these topics have tended to shift toward basic and niche catego-
ries. This shift suggests the embeddedness of these topics within research in
this area and their broader recognition in the field of humanities evaluation.
Between 2019 and 2025, the thematic clusters changed significantly, with
the largest shift occurring from driving, fundamental-driving, and special-
ized-driving themes to other quadrants. In the third stage, bibliometric re-
sults were used to establish relationships between the themes identified in
the first stage and the network of themes related to evaluating scientific out-
puts in the humanities. Across all three taxonomies—approaches, methods,
and evaluation tools—there are internal relationships among the domains.
Within the taxonomy of approaches, the domain of evaluation policy exhib-
its the most connections with other domains, highlighting its foundational
role. In the taxonomy of methods, the domain of evaluation criteria is linked
to the other two domains, reflecting the critical importance of how evalua-
tion is conducted. Overall, these findings demonstrate that humanities evalu-
ation is shaped by a complex network of interconnected domains rather than
by isolated criteria, tools, or approaches.

Conclusion: In policymaking, evaluation should function like a puzzle,
meaning that approaches, methods, and evaluation tools must evolve simul-
taneously and proportionately. It is essential to analyze the strengths, weak-
nesses, opportunities, and threats of the current situation and to plan accord-
ingly for the desired outcome. This shift in approach can lead to self-
sufficiency in humanities evaluation at the policymaking level and reduce
evaluation anxiety among researchers. These findings suggest that a more
coordinated and context-sensitive evaluation framework can strengthen the
legitimacy of humanities assessment and better align it with research policy
goals.

Keywords: Humanities, Research evaluation, Scientific output, Research
output, Thematic analysis, Bibliometrics, Thematic network
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Note from the Editor-in-Chief

The Paradox of Scientific Visibility, Ranking, and Internationalization of Universi-
ties in the Age of Artificial Intelligence: Toward Convergence between Policy
Mandates and Infrastructure Capabilities of the Iranian Scholarly Web

In recent decades, the dominant discourse in national science and technology policy has
consistently underscored concepts such as scientific authority, science diplomacy, the
ranking and internationalization of universities and journals, and enhancing the visibil-
ity of Iran’s research achievements and scholarly publications. Accordingly, upstream
policy documents, strategic roadmaps, and academic promotion regulations have persis-
tently steered researchers and academic institutions toward active participation in the
international scientific constellation and the dissemination of scholarship with global
resonance; after all, elevating the standing and advancing the internationalization of pe-
riodicals and universities across all dimensions guarantees invaluable dividends for all
stakeholders within the country’s science and research landscape (Noroozi Chakoli,
2021-a, 2021-b, 2022).

Nevertheless, reflecting on the technical and functional attributes of the nation’s scien-
tific web reveals a conspicuous hiatus between the targets envisioned in policy frame-
works and the empirical realities at the infrastructure and operational layers—a gap that
warrants critical scrutiny and strategic recalibration. Addressing this issue within the
domains of scientometrics, webometrics, and alternative metrics (Altmetrics) is of par-
amount importance because, in contemporary science assessment paradigms, web-based
visibility serves as an indispensable prerequisite for achieving scholarly impact and cit-
ability (Noroozi Chakoli, 2011). Today, the global standing of researchers, scientific
journals, and universities—all of which constitute the cornerstones and emblems of na-
tional scientific stature and authority—is governed more than ever by quantitative and
qualitative indicators derived from data networks and web-based presence. In global
university ranking systems (including the Webometrics Ranking, as well as citation- and
reputation-based systems such as Leiden, Times Higher Education, and QS) (Aguillo et
al., 2008), as well as in journal impact calculations, a substantial weight of evaluation
matrices is allocated to information retrieval capability, linkability, citation yield, and
active engagement within the open scientific information ecosystem. When access to
dissemination platforms is severed or impaired, the automated web crawlers and index-
ers of international abstracting systems and academic search engines (such as Google
Scholar) are rendered incapable of indexing and crawling these corpora. Consequently,
even the most rigorous scholarly output is omitted from scientometric computations—a
vicious cycle that directly results in the decline of university rankings, the diminution of
journal impact factors, and the erosion of the nation’s key scientific indicators.

Currently, one of the most critical impediments to the global visibility of Iran’s scien-
tific publications lies in the enforcement of geographic access restrictions (geo-
blocking) and the international inaccessibility of major national repositories tasked with
organizing, managing, and disseminating bibliographic and scientific data. Authoritative
platforms—such as the National Library and Archives of the Islamic Republic of Iran
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(NLAI), the GANJ system of the Iranian Research Institute for Information Science and
Technology (IranDoc), the Scientific Information Database (SID), Magiran, Civilica,
and the Comprehensive Humanities Portal—have frequently encountered structural dis-
ruptions or full overseas access blockades due to technical contingencies, data protec-
tion policies, or network infrastructure constraints. Such restrictions preclude interna-
tional scholars and academic institutions from accessing the vast corpus of scientific
knowledge generated and indexed in Iran—encompassing books, dissertations, journal
articles, conference proceedings, and funded research projects. As a result, researchers,
libraries, publishers, and scholarly repositories worldwide are deprived of access to the
master record—namely, the official, authoritative bibliographic entry and documented
identity of Iranian scholarly works—preventing them from linking to these sources in
formal citations. Beyond dispossessing the global academic community of a rich
knowledge repository, this breakdown drastically diminishes the capacity of national
publications to influence international scientific workflows and accrue global citations;
a circumstance that denies Iranian scholarship the opportunity for global uptake, citation
accrual, and active participation in international knowledge generation. Consequently,
an international researcher seeking to identify or cite an Iranian work is inadvertently
funneled toward commercial platforms, online bookstores, or alternative, often volatile
secondary sources instead of connecting directly to an authoritative national repository.
Under such conditions, the nexus between the original scholarly work and its official
bibliographic record is severed, substituting a commercial broker or vendor in the cita-
tion chain in lieu of a legitimate academic repository. This displacement undermines the
bibliographic authority and integrity of Iranian scholarship within the international sci-
entific domain, posing formidable barriers to its documentation, retrieval, and citability.

The gravity of this impediment becomes increasingly pronounced when juxtaposed
against an analogous scenario involving the Library of Congress or global union cata-
logs such as WorldCat. Were international public access to the bibliographic records of
these institutions compromised, thereby barring scholars from referencing and citing
their cataloged entries, these entities would progressively forfeit their functional utility
and international authority; for the prestige of any bibliographic repository hinges not
solely on data accuracy and exhaustiveness, but equally upon its continuous accessibil-
ity, referential integrity, citability, and the linkability of its records. Viewed through this
perspective, the inaccessibility of authoritative national infrastructures—such as the Na-
tional Library and Archives, the GANJ system of IranDoc, SID, Magiran, Civilica, and
the Comprehensive Humanities Portal—cannot be dismissed as a mere technical defect
or transient networking glitch. Rather, it represents an infrastructural rupture between
Iranian intellectual output and the global discovery, documentation, and citation fabric,
eroding the country’s authoritative standing within the global bibliographic information
system.

The immediate consequence of this impediment—bearing profound scientometric rami-
fications—is the systemic marginalization of a major proportion of national research
output, the exclusion of global scholars from engaging with primary Iranian literature,
and the artificial compression of Iran’s authentic contribution to international scientific
discourse. In an era dominated by ubiquitous artificial intelligence and large language
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models (LLMs), this predicament assumes even more complex and critical dimensions.
Web scrapers, web crawlers, and autonomous Al agents tasked with indexing, synthe-
sizing, and training upon human knowledge inevitably bypass these scholarly assets
when confronted with impenetrable digital perimeters.

Through this operational dynamic, an empirical scientometric phenomenon emerges in
the behavioral analysis of Al models that aligns directly with Zipf’s Principle of Least
Effort (Zipf, 1949, as cited in Case & Given, 2016). Driven by programmatic con-
straints, Al architectures default to the most easily accessible, cost-effective, and re-
trievable data nodes rather than filtering and synthesizing the most authoritative, rigor-
ous, and authentic scholarly sources. Within this framework, indigenous academic dis-
ciplines—most notably Iranian and Islamic history, culture, literature, art, and civiliza-
tion—bear the heaviest burden. This transpires despite the fact that elevating the pres-
tige and international authority of the Persian language in scholarly discourse has con-
sistently occupied the highest echelon of national strategic directives, particularly under
Macro-Strategy 9 of the Comprehensive Scientific Map of the Country (Secretariat of
the Supreme Council of the Cultural Revolution, 2011). Nonetheless, the infrastructural
isolation and invisibility of domestic repositories deprive a vast volume of seminal Per-
sian-language works and genuine intellectual paradigms of the opportunity to participate
in international discourse, exert scholarly influence, and garner global citations. Con-
versely, in this algorithmic landscape, when an Iranologist, Orientalist, or general user
queries an Al system regarding historical or civilizational facts concerning Iran, the al-
gorithmic agents—finding the primary national databases and bibliographic repositories
inaccessible—inevitably bypass authentic domestic scholarship. Instead, they retrieve
secondary, superficial, imprecise, and occasionally biased materials solely because they
reside upon the visible, open web. In practice, this outcome not only impedes the reali-
zation of Persian as a language of scientific authority, but also breeds the hazard of un-
intended or systemic algorithmic distortion targeting national history, culture, and intel-
lectual heritage.

Beyond the challenges of repository accessibility, another foundational impediment im-
pairing the web-based visibility and citability of national scholarship stems from tech-
nical web engineering, architectural design, and the formatting conventions and persis-
tence of Uniform Resource Locators (URLs). An examination of the digital ecosystem
of Iranian academic websites, scholarly periodicals, and commercial distribution plat-
forms (such as Gisoom, Ketabrah, Taaghche, Fidibo, Ketabnak, Ketabkhoon, Book
Agency, and several university presses) reveals structural deficits that adversely impact
the discovery and citability of scholarly assets:

1. Character Encoding Challenges and Referential Fragility of Links: A primary technical bot-
tleneck in the digital tracking and sharing of Iranian scholarly works lies in the handling of
Persian Unicode characters within URL conventions and web protocol standards. Directly
embedding raw Persian strings into URI paths without executing standardized optimization
mechanisms triggers percent-encoding, yielding excessively convoluted, unreadable, and
brittle links (e.g., %D8%B9%D9%84%D9%85 representing the term E/m [Science]). In ad-
dition to completely compromising human readability, this phenomenon hinders link-sharing
and direct citation to web-hosted academic texts. It routinely compels researchers to rely on
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third-party link-shortening services to manage unwieldy URLs; an intervention that intro-
duces an unnecessary and unstable dependency layer, effectively undermining persistent
trackability, seamless algorithmic processing, and the global visibility of scholarly works.

2. Link Fragility and Link Rot: A formidable barrier to international citability is the absence of
robust, standardized persistent identification and tracking frameworks. Within digital schol-
arly communication, link persistence is imperative; a citation forged by an academic in 2024
must not terminate in an impassable dead end (broken link) by 2030. The failure to adopt
persistent identifiers (PIDs)—such as DOIs and Handles—for monographs, articles, and
scholarly resources, coupled with the legacy practice of reassigning a single transient URL to
multiple heterogeneous works over time, severely compromises the integrity and citability of
academic literature. While the international publishing ecosystem relies on persistent identi-
fiers—such as DOI (for serial literature) and Handle or ISBN (for monographs)—many do-
mestic systems continue to rely exclusively on volatile dynamic web addresses. Unlike a
conventional URL that functions merely as a transient locator pointing to a physical storage
address, Handle-based systems are grounded in the Digital Object Architecture (DOA), re-
solving directly to the digital entity or content itself. This architectural independence permits
infrastructural restructuring and physical file migrations without breaking the established ci-
tation chain (Hisseine et al., 2024). Consequently, the Handle System empowers web admin-
istrators to modify directory structures or migrate servers without the risk of destroying
scholarly citation trails. The absence of these identifiers not only disrupts digital trackability
but also directly impairs visibility, thereby confronting the fundamental evaluative mandate
of scientometrics with formidable methodological challenges in tracking international
citations.

In global practice, leading platforms such as Google Books and Amazon maintain the
perpetual integrity of an item’s identifier across arbitrary infrastructural overhauls, as
their systems are anchored to immutable, persistent identifiers. In contrast, on numerous
domestic academic websites and publishing portals, the URLs of a monograph or jour-
nal article remains tied to ephemeral folder hierarchies or internal database keys. As a
consequence, even the most modest architectural modification or server migration pre-
cipitates acute link rot—a terminal state wherein the URL documented in a bibliography
degrades into a dead link that no longer resolves to the source document (Pishchyk,
2026). This fragility does not merely obstruct scientific retrieval and citation workflows;
it deeply compromises the referential validity and academic prestige of national scholar-
ship in the eyes of the international research community.

Recommendations

To navigate toward an optimal state and transition Iran’s scientific web into a dynamic,
highly linked, and globally authoritative ecosystem, concerted action across two interre-
lated tiers- macro-strategic/policy and technical/infrastructural- is recommended:

A) At the Marco-Policy and Scientific Information Management Level

1. Revising Geo-Access Management Protocols: Drawing a rigorous architectural demarca-
tion between confidential enterprise data and open bibliographic metadata and scientific
literature; and guaranteeing stable international access to primary scientific databases, na-
tional bibliographic repositories, and university portals via modern edge security layers,
adaptive rate-limiting, and intelligent firewalls rather than blanket geographical block-
ades.
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2. Formulating and Promulgating Scientific Web and Linked Data Standards: Implementing
coordinated policy initiatives by governing authorities (such as the Supreme Council of
the Cultural Revolution, the Ministry of Science, Research and Technology, and the Min-
istry of Health and Medical Education) mandating institutional adherence to international
webometrics, semantic web, and Linked Data standards (Hall & O’Hara, 2009) across all
universities, research institutes, and academic journals.

3. Integrating Webometrics and Visibility Indicators into Academic Evaluation
Schemes: Elevating performance metrics governing link persistence, international open
access availability, and automated discoverability within national periodic institutional
audits, university rankings, and journal accreditation frameworks.

B) At the Technical Engineering and Digital Publishing Infrastructure Level

1. Institutionalizing Persistent Identifiers (PIDs): Expanding the mandatory implementation
of persistent identifiers, notably DOIs for all journal articles, conference papers, and insti-
tutional research reports, while systematically binding monographs and book chapters to
Handle systems and standard ISBN architectures across institutional portals and publish-
ers to eliminate link rot.

2. Optimizing URI and Path Architectures: Re-engineering the linking conventions of open
journal systems (OJS) and academic repositories through standard semantic naming con-
ventions, intelligent transliteration/slugs, or search-engine-friendly numeric keys in place
of raw Unicode characters, thereby obviating percent-encoding artifacts and preserving
hyperlink structural integrity.

3. Ensuring Compatibility with Web Crawlers and Al Indexers: Structuring institutional re-
positories with standardized academic metadata schemas (such as Dublin Core, Highwire
Press, and Schema.org microdata) across all landing pages to facilitate automated harvest-
ing, semantic parsing, and systematic indexing by academic search engines (e.g., Google
Scholar) and autonomous Al retrieval agents.

4. Reinforcing the Master Record Authority within National Bibliographic Sys-
tems: Establishing standard programmatic cross-linking between distributed book portals
and the definitive, canonical bibliographic record at the National Library and Archives of
Iran, ensuring that international citations anchor directly to the verified national registry
of record.

Conclusion and Concluding Remarks

An examination of the nexus connecting scientometrics, webometrics, and digital infra-
structures demonstrates that elevating national scientific stature and projecting scholarly
output onto the global stage can be profoundly accelerated by synergizing upstream
strategic policies with cutting-edge scientific web standards. In the present epoch, opti-
mizing maximum accessibility and discoverability serves as the cardinal prerequisite for
citability and sustainable scientific impact-a paradigm that guarantees the authentic, rig-
orous representation of academic achievements within transnational bibliographic indi-
ces and scientometric analyses.

Upgrading technical infrastructures in alignment with Semantic Web specifications,
alongside fostering secure and open access to primary scholarship, will chart novel
pathways for representing the nation’s intellectual heritage and the Persian language
across emerging technologies and artificial intelligence models. Consequently, elucidat-
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ing the multidimensional facets of this domain unfolds an invigorating agenda of novel,
constructive research inquiries for scholars, theorists, and investigators within scien-
tometrics and webometrics:

Through which operational and mathematical models can the expansion of global access to
national academic repositories optimize the visibility rates, foreign citations, and biblio-
metric performance indicators of the country’s universities and researchers?

How can the rigorous implementation of web accessibility and data engineering principles
maximize the retrieval efficacy of large language models in accurately synthesizing primary
Persian scholarship and solidifying indigenous scientific authority within global platforms?

What empirical role does the systemic deployment of persistent identifiers (such as Handle
and DOI) across national academic ecosystems play in sustaining the citation chain, mitigat-
ing link decay, and enriching the national knowledge graph on an international scale?

To what extent can the integration of semantic metadata standards (e.g., Dublin Core, High-
wire Press, and Schema.org) augment the crawlability, indexing fidelity, and discoverability
of Persian scientific output across global academic search engines?

How can scientometric evaluation frameworks be redefined to assimilate webometric dimen-
sions—such as link persistence, algorithmic discoverability, and web accessibility—as val-
ue-adding parameters within institutional accreditation, academic promotion systems, and
university ranking methodologies?

Abdolreza Noroozi Chakoli
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