
Abstract
The study provides a comprehensive bibliometric analysis of centralization in knowledge production over the past two decades, utilizing 
visualization of similarities (VOS) viewer software for visualizing similarities and mapping research trends. The analysis focuses on 
identifying publication trends, highly cited papers and journals, influential countries and authors, common themes, and methodological 
approaches in the field of knowledge production centralization in digital humanities. The study reveals a notable increase in publications 
over the years, reflecting a growing concern with how intellectual power and influence are concentrated within academic communities. 
Key themes identified include the formation of research clusters, the impact of echo chambers, and the centralization of research 
output and citations in specific regions and institutions. The study highlights the dominance of certain topics, such as social media, 
misinformation, and network dynamics, and emphasizes the significant role of influential authors and institutions in shaping the 
discourse. Geographic analysis shows substantial contributions from countries like the United States, the United Kingdom, and Italy, 
indicating a centralization of academic influence in these regions. The methodological trend leans towards quantitative bibliometric 
analysis, with extensive use of citation and co-authorship networks to uncover underlying structures in the academic landscape. The 
findings underscore the importance of understanding centralization dynamics in fostering innovation and collaboration while also 
addressing the potential risks of intellectual monopolies and reduced diversity in academic perspectives. The study provides valuable 
insights for researchers, practitioners, and policymakers aiming to promote a more balanced and inclusive academic environment.
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Introduction
Over the past decade, the centralization of knowledge 
production has become a focal point of academic inquiry, 
reflecting the growing concern over how intellectual power 
and influence are distributed within scholarly communities 
(Sacco et al., 2019; Usher et al., 2020). Centralization in 
knowledge production refers to the phenomenon where 
research output, citations, and academic recognition 
become concentrated within specific clusters, networks, or 
echo chambers (Tirado et al., 2015; Suh & Youngkyo, 2019). 
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These entities often dominate the discourse within particular 
fields, shaping the trajectory of research and innovation. The 
importance of understanding this centralization lies in its 
dual potential: on the one hand, it can drive collaboration, 
resource allocation, and specialization, leading to significant 
advancements in certain areas; on the other hand, it 
can create barriers to entry, reduce intellectual diversity, 
and reinforce existing power structures, thereby stifling 
creativity and marginalizing alternative perspectives (Gehl 
& Robert, 2012; Davis et al., 2015). The implications of such 
centralization extend beyond academia, influencing policy 
decisions, funding allocations, and the broader societal 
understanding of critical issues (Sandstrom et al., 2008; 
Piccardi et al., 2018).

The concept of knowledge production centralization is 
crucial because it highlights how academic influence can 
become concentrated in specific areas or among particular 
groups, potentially leading to the formation of intellectual 
monopolies (Kratke et al., 2010; Grusauskaite et al., 2023). This 
concentration can have far-reaching effects on the diversity 
of thought within a discipline as well as on the innovation 
and dissemination of new ideas (Garimella et al., 2018; Vaccari 
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et al., 2016). By understanding the dynamics of centralization, 
researchers can better appreciate the complexities of 
academic influence and the potential risks associated with an 
over-concentration of intellectual power (Maier et al., 2006; 
Hara et al., 2015). The study of centralization is particularly 
important in the current era, where global challenges 
require diverse perspectives and innovative solutions that 
might be stifled by overly centralized knowledge networks 
(Bathelt et al., 2004; Cappellin et al., 2009).

Bibliometric analysis has emerged as a powerful method 
for examining the trends and impacts of centralization in 
knowledge production. This analytical approach utilizes 
quantitative data from scholarly publications, such as 
publication counts, citation networks, and co-authorship 
patterns, to uncover underlying structures within academic 
fields (Brennecke et al., 2016; Crespo et al., 2016; Wang et al., 
2022). Bibliometric analysis enables researchers to identify 
influential works, trace the development of research 
themes, and map the relationships between different 
academic actors (Saggau et al., 2007; Calderon et al., 2019). 
By applying bibliometric techniques, it is possible to assess 
how knowledge is produced, shared, and concentrated, 
offering insights into the dynamics of scholarly influence and 
the potential for the formation of intellectual monopolies 
(Molina et al., 2013; Barrett et al., 2024). This method also 
helps in identifying the emergence of echo chambers, where 
certain ideas are reinforced through repeated citation and 
collaboration within a closed group, potentially limiting the 
exposure to diverse perspectives (Whittington et al., 2009; 
Fiori et al., 2016). Bibliometric analysis, therefore, provides a 
valuable framework for understanding the trends in research 
production and the scholarly impact of different networks 
and clusters within academic communities.

The purpose of this study is to conduct a thorough 
bibliometric analysis to investigate the centralization 
of knowledge production, particularly focusing on the 
formation and impact of clusters, networks, and echo 
chambers in digital humanities. By analyzing research 
output, citation patterns, and co-authorship networks, 
the objective of this study is to provide a comprehensive 
understanding of how centralization shapes the intellectual 
landscape. It seeks to identify the key drivers behind this 
centralization, explore its effects on academic diversity and 
innovation, and highlight areas where the centralization 
might hinder the open exchange of ideas. Additionally, 
this study intends to uncover emerging research areas that 
might be overlooked due to the dominance of established 
clusters and networks, thus contributing to a more balanced 
and inclusive scholarly environment.

The paper is structured into six main sections. The 
introduction offers an overview of the concept of knowledge 
production centralization, explains the relevance of 
bibliometric analysis in this context, and outlines the study’s 

objectives and structure. The literature review explores 
the theoretical foundations of knowledge production 
centralization and reviews previous research in this area. 
The research methodology section details the research 
questions, data sources, and analytical methods used for 
the bibliometric analysis. The results section presents the 
findings on publication trends, influential authors and 
networks, and the formation of echo chambers in digital 
humanities. The discussion section interprets these findings, 
emphasizing their significance for the future of knowledge 
production and the need for strategies to mitigate the 
negative effects of centralization. Finally, the conclusion 
summarizes the key insights, acknowledges the study’s 
limitations, and suggests directions for future research 
aimed at fostering a more equitable and dynamic academic 
landscape.

Literature Review

Overview of the concept and definitions of knowledge pro-
duction centralization 
Knowledge production centralization was a concept that 
encapsulated the concentration of knowledge creation 
and dissemination within specific institutions, regions, or 
entities. Its focus was on the aggregation of intellectual 
resources and research outputs, often leading to a monopoly 
of knowledge in certain areas (Cava et al., 2022). This 
centralization was seen as both a strategic advantage and 
a potential limitation, depending on the perspective taken. 
In the literature, various aspects of knowledge production 
centralization were highlighted by Schubler et al. (2013), 
including the benefits of resource efficiency and innovation 
clusters, as well as the risks associated with unequal access to 
knowledge and the marginalization of peripheral actors. The 
growing focus on knowledge production centralization was 
in response to the increasing complexity of global challenges, 
such as technological innovation, economic disparity, and 
the need for collaborative problem-solving across borders 
(Brandao et al., 2019; Matakos et al., 2017). Ozman et al. 
(2023) emphasized the importance of understanding how 
centralized knowledge production could lead to both 
enhanced innovation and potential bottlenecks in the 
dissemination of knowledge. Essential components of 
knowledge production centralization included strategic 
investment in research infrastructure, fostering partnerships 
among key institutions, and addressing the socio-economic 
implications of concentrated intellectual power (Wang et al., 
2014; Etzkowitz & Biggiero et al., 2016).

Theoretical foundations of knowledge production central-
ization 
Theoretical foundations of knowledge production 
centralization drew upon various academic theories and 
economic principles to understand the mechanisms and 
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implications of concentrating knowledge creation within 
specific entities or regions. Central place theory, which 
explained the distribution of services in a geographical area, 
was often applied to understand the spatial concentration 
of knowledge production in certain hubs (Ponsiglione et 
al., 2014; Maggioni et al., 2005). Similarly, the knowledge 
economy framework highlighted the importance of 
intellectual capital and innovation as drivers of economic 
growth, leading to the centralization of research activities 
in economically advanced regions (Aggarwal et al., 2020; 
Lin et al., 2019). The concept also intersects with network 
theory, which emphasizes the role of strong institutional 
networks in facilitating the flow of knowledge and fostering 
innovation clusters (Coe et al., 2017; Valle et al., 2022). 
Many models of knowledge production centralization 
underscored the importance of strategic investments 
in research infrastructure and the creation of synergies 
between academic institutions and industry (Osman et al., 
2019). The incorporation of these theoretical perspectives 
into the study of knowledge production centralization 
highlighted the complex interplay between economic 
forces, institutional strategies, and the geographical 
concentration of intellectual capital, all of which contributed 
to the shaping of global knowledge landscapes (Zhao et al., 
2019; Guarino et al., 2020).

Research Methodology

Research questions or objectives 
This work’s bibliometric analysis was made possible using 
the VOS viewer software package’s visuals of similarity 
(VOS) mapping technique. As a result, the following specific 
research questions are guiding this analysis:

RQ 1: What are the publication trends in knowledge 
production centralization in digital humanities 
research over the last two decades?
This question seeks to identify the growth and trajectory 
of publications in the field, highlighting any significant 
increases or decreases in research output.

RQ 2: Which countries and authors are the most 
influential in knowledge production centralization in 
digital humanities research?
This question examines the geographical distribution of 
research and identifies key contributors and prolific authors 
in the field.

RQ 3: What are the common themes and keywords 
in knowledge production centralization in digital 
humanities research, and how do they co-occur?
This question explores the thematic structure of the research 
by analyzing keyword co-occurrences, revealing the central 
topics and their interconnections within the field.

RQ 4: Which papers and journals have the highest 
citation impact in the field of knowledge production 
centralization in digital humanities?
This question aims to pinpoint the most influential papers 
and journals that have contributed significantly to the 
development and dissemination of knowledge production 
and centralization research.

Search Strategies
To achieve the stated goals, the assessment of knowledge 
production centralization in digital humanities research 
during the last two decades was examined using a sample of 
documents from Scopus published between 2000 and 2024. 
Scopus was selected because it brings together journals with 
the highest impact on the social sciences and is one of the 
bibliographic databases with the most thorough coverage. 
Scopus provides precise citation counts and comprehensive 
abstracts, making it an ideal source for bibliometric analysis 
(Rovira et al., 2019). Furthermore, García (2019) contributes 
substantially to the advancement of scientific knowledge, 
enhancing its efficacy for the benefit of humanity. The 
Scopus database is the most extensive collection of 
summaries and references of scholarly articles, with more 
than 22,000 publications from over 5,000 publishers across 
the globe.

The search was conducted using the following 
parameters: TITLE-ABS-KEY (“New Centralization” OR 
“Knowledge Production” OR “Digital Humanities” OR 
“Clusters” OR “Networks” AND “Echo Chambers”). Retrieve 
articles with the title, abstract, or keywords containing the 
phrase “centralized*.” The asterisk (*) was selected because it 
encompasses all possible combinations of characters related 
to centralization, including all synonyms found in the title, 
abstract, and keywords.

Table 1 outlines the criteria for determining the inclusion 
and exclusion of various publication types, thematic areas, 
geographical scope, language, timeframe, and document 
types.

Figure 1 illustrates the screening process for identifying 
and including relevant studies from a database, detailing 
the steps from initial identification to the final inclusion of 
studies.

To minimize potential noise, duplicates, and missing 
values in the metadata of articles from the Scopus database, 
a document preprocessing step was implemented. The final 
data set comprised 477 papers. The data was obtained in CSV 
format and subsequently processed using Microsoft Excel 
with Microsoft 365. Following data treatment, the analysis 
was performed using VOSviewer 1.6.20. VOSviewer is a 
robust tool for creating, visualizing, and exploring scientific 
maps. It also provides graphical representations of maps, 
aiding in the interpretation and comprehension of linking 
networks among countries, institutions, journals, authors, 
and keywords.
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Table 1: The criterion of determination of what is included and 
excluded

Criterion Inclusion Exclusion

Publication 
type 

Articles, reviews, 
Conference review and 
Conference paper 

Editorials, letters, notes, 
book chapters

Thematic areas All thematic areas 
relevant to Knowledge 
Production 
Centralization

Irrelevant thematic 
areas (e.g., unrelated 
fields)

Geographical 
scope 

All countries/territories None

Language English Non-English languages

Timeframe Concerning 2000-2024 Before 2000 and after 
2024

Document 
type 

Original research, 
empirical studies, 
theoretical papers, and 
systematic review

Figure 1: Flowchart of screening

Table 2: Summary of data

Outcomes Total number 

Final sample (papers) 477

Authors 1313

Sources 285

Keywords 2596

Citations 21062

Countries 59

Affiliations 994

Results
This section provides a short overview of the research’s 
results. The primary discoveries are discussed, and 
recommendations for future investigation are provided. 
Table 2 displays a concise overview of the outcomes.

Keyword search
The keyword search carried out on August 12, 2024, 
produced an overall count of 477 publications. Out of 
the total of 477 publications, there are 326 articles,129 
conference papers, 8 literature reviews, and 14 conference 
reviews. These numbers are illustrated in Figure 2.

Trends in publishing numbers throughout research 
tenure 
Figure 3 depicts the evolution of the number of publications 
per year between 2000 and 2024. It can be observed that in 
2000, there were a few publications representing a minimal 
phase of research interest in this field. This number remained 
relatively low and stable until 2010, when there was a slight 
increase in research activity. A notable rise began in 2015, 
with the number of publications gradually increasing each 
year. The most significant surge occurred in 2023, with the 
number of publications reaching its peak at 99, marking a 
substantial increase compared to previous years. However, 
in 2024, there was a sharp decline to approximately 50 
publications, indicating a significant drop in research 
output. The marked rise in recent years signifies a robust 
and expanding interest in this research field, with the peak 
in 2023 underscoring the active engagement of researchers 
and scholars. This trend suggests a strong emphasis 
on current research, contributing novel insights and 
advancements. The subsequent decline in 2024 indicates 
a shift in focus or saturation in this particular area of study. 
The dynamism observed here highlights the necessity of 
ongoing monitoring and keeping up to date with the newest 
advancements to stay in line with the rapidly changing 
environment of the sector.

Most cited publication 
According to the Scopus criteria for “highly cited papers,” 
these are the most-cited publications on centralization in 
knowledge production (Table 3).

Table 3 presents the top 10 most cited articles on 
the topic of echo chambers and online misinformation, 
highlighting significant contributions from 2014 to 2021. 
The most cited paper, “The Spreading of Misinformation 
Online” by Vicario et al. (2016), has garnered 1334 citations 
and is published in the Proceedings of the National Academy 
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Figure 2: Document type

Figure 3: No. of publication from 2000–2024.

of Sciences of the United States of America, focusing on 
the widespread nature of misinformation in digital spaces. 
Following this is Flaxman et al.’s (2016) work, “Filter bubbles, 
echo chambers, and online news consumption,” with 1078 
citations in public opinion quarterly, examining the impact 
of echo chambers on news consumption. The third most 
cited article, “Exposure to opposing views on social media 
can increase political polarization” by Bail et al. (2018), 
published in the Proceedings of the National Academy of 
Sciences of the United States of America, has 821 citations 
and explores how social media exposure to diverse views 
can exacerbate political divides. Other notable articles 
include Colleoni et al.’s (2014) “Echo Chamber or Public 
Sphere?” with 796 citations in the Journal of Communication 
and Cinelli et al.’s (2021) “The Echo Chamber Effect on Social 
Media,” cited 712 times in the Proceedings of the National 
Academy of Sciences of the United States of America. 
These articles, along with others listed, have significantly 
advanced the understanding of echo chambers and 
misinformation, emphasizing their pervasive impact on 
online communication and societal polarization. The high 
citation counts underscore the importance and influence of 
these works in shaping current and future research in the 
field. The prominence of these publications across esteemed 
journals indicates their critical role in driving forward the 
discourse on misinformation and echo chambers in various 
digital contexts.

Most effective authors 
A total of 477 publications were examined, and the overall 
number of contributors was found to be 1313, accounting for 
the fact that some authors participated in multiple studies. 
Table 4 displays the top 10 authors who have made the 
greatest contributions to the literature on centralization in 
knowledge production, as determined by the number of 
publications they have received. The authors’ names, the 
number of referenced papers, their h-index value, and the 
number of citations are shown in Table 4.

Based on the analysis of 477 articles, it was determined 
that the author, Quattrociocchi, W. (f = 12), was the most 
effective in the field of centralization in knowledge 
production. Quattrociocchi, W., has produced the most 
contributions with twelve articles and an h-index value of 34.

Most influential journals 
From 2000 to 2024, a total of 477 articles on centralization in 
knowledge production were published across 285 distinct 
journals. Table 5 presents the top 10 journals ranked by the 
total number of citations, along with their Scimago Journal 
Rank (SJR) and Source Normalized Impact per Paper (SNIP).

A substantial degree of popularity for research in this 
field has been observed across various academic journals. 
There were a total of 285 journals that had published at 
least one paper on this topic, reflecting significant interest 
from publishers. Out of these, 274 journals had fewer than 
5 papers published during the search period, while only 
11 journals had more than 5 documents published. Table 
5 displays the top publication sites in this field during the 
search period, rated based on the number of documents 
published, citations received, and other impact metrics.

The journal “Proceedings of the National Academy of 
Sciences India Section B - Biological Sciences” stands out 
with 7 publications and 3058 total citations, making it highly 
influential in this domain. It has the highest citation per 
publication (CPP) of 436.8, indicating substantial impact. 
The Cite Score, SNIP, and SJR metrics further quantify the 
journal’s influence. Cite Score reflects the average number of 
citations per item published, SNIP measures the contextual 
citation impact, and SJR considers the journal’s prestige 
and citation influence within its subject field. These metrics 
collectively highlight the prominent role of this journal in 
advancing research in this area.

Worldwide publication
Fifty-nine different countries have published articles 
about centralization in knowledge production. In Figure 
4, the majority of published papers are concentrated in 
a few countries, demonstrating regional strengths in this 
research area. The United States leads with 164 publications, 
indicating a central hub of knowledge production. The 
United Kingdom and Italy follow with 58 and 56 publications, 
respectively, contributing substantially to the global body 
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Table 3: 10 Most cited publication

Title Authors Year Source title (Journal) No. of citations 

The spreading of misinformation 
online

Vicario M.D.; Bessi A.; Zollo F.; Petroni 
F.; Scala A.; Caldarelli G.; Stanley H.E.; 
Quattrociocchi W.

2016 Proceedings of the National 
Academy of Sciences of the 
United States of America

1334

Filter bubbles, echo chambers, and 
online news consumption

Flaxman S.; Goel S.; Rao J.M. 2016 Public Opinion Quarterly 1078

Exposure to opposing views on 
social media can increase political 
polarization

Bail C.A.; Argyle L.P.; Brown T.W.; 
Bumpus J.P.; Chen H.; Fallin Hunzaker 
M.B.; Lee J.; Mann M.; Merhout F.; 
Volfovsky A.

2018 Proceedings of the National 
Academy of Sciences of the 
United States of America

821

Echo Chamber or Public Sphere? 
Predicting Political Orientation and 
Measuring Political Homophily in 
Twitter Using Big Data

Colleoni E.; Rozza A.; Arvidsson A. 2014 Journal of Communication 796

The echo chamber effect on social 
media

Cinelli M.; de Francisci Morales 
G.; Galeazzi A.; Quattrociocchi W.; 
Starnini M.

2021 Proceedings of the National 
Academy of Sciences of the 
United States of America

712

Echo Chambers and Epistemic 
Bubbles

Nguyen C.T. 2020 Episteme 427

Network analysis reveals open 
forums and echo chambers in 
social media discussions of climate 
change

Williams H.T.P.; McMurray J.R.; Kurz T.; 
Hugo Lambert F.

2015 Global Environmental 
Change

389

Echo Chambers: Emotional 
Contagion and Group Polarization 
on Facebook

Del Vicario M.; Vivaldo G.; Bessi 
A.; Zollo F.; Scala A.; Caldarelli G.; 
Quattrociocchi W.

2016 Scientific Reports 339

The Social Structure of Political 
Echo Chambers: Variation in 
Ideological Homophily in Online 
Networks

Boutyline A.; Willer R. 2017 Political Psychology 295

Polarization of the vaccination 
debate on Facebook

Schmidt A.L.; Zollo F.; Scala A.; Betsch 
C.; Quattrociocchi W.

2018 Vaccine 255

Table 4: 10 Most effective authors

Rank Author TC TP University H-index 

1 Quattrociocchi, W. 3314 12 University of Brescia, Brescia, Italy 34

2 Scala, A. 2595 9 The London Institute for Mathematical Sciences, 
London, United Kingdom

46

3 Zollo, F. 2585 9 Ca’ Foscari University of Venice, Italy 21

4 Morales, G. 1165 8 Aalto University and HIIT, Helsinki, Finland 24

5 Starnini, M. 1171 7 Isi Foundation, Turin, Italy 20

6 Cinelli, M. 814 6 Ca’ Foscari University of Venice, Italy 15

7 Caldarelli, G. 2245 6 Ca’ Foscari University of Venice, Italy 62

8 Bessi, A. 2166 6 IUSS, Institute for Advanced Study, Pavia, Italy 19

9 Garimella, K. 401 5 Aalto University, HIIT, Helsinki, Finland 25

10 Gionis, A. 359 5 University of Helsinki, Finland 51
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Table 5: The top 10 publication sources based on the number of publications

Journal name TP TC CPP Cite score SNIP SJR

“Proceedings of the National Academy of Sciences 
India Section B - Biological Sciences”

7 3058 436.8 3.2 0.500 0.312

“Plos one” 14 891 63.6 6.2 1.084 0.839

“Scientific reports” 15 760 50.6 7.5 1.182 0.900

“MIS Quarterly: Management Information Systems” 5 266 53.2 13.3 2.878 4.105

“Social Media and Society” 8 240 30 9.2 2.511 2.156

“Social Network Analysis and Mining” 8 57 7.1 5.7 0.999 0.667

“Lecture Notes in Computer Science (including 
subseries Lecture Notes in Artificial Intelligence and 
Lecture Notes in Bioinformatics)”

16 57 3.5 2.6 0.590 0.606

“Applied network science” 5 39 7.8 4.6 0.955 0.526

“PNAS Nexus” 6 37 6.1 1.8 0.884 n/a

“ACM International Conference Proceeding Series” 6 35 5.8 1.5 0.233 0.253

Figure 4: Worldwide publication

Figure 5: Bibliometric network of the keyword co-occurrence

of knowledge. China’s 34 publications and Germany’s 
32 further emphasize the concentration of research in 
a few key nations. Australia and Spain, with 29 and 28 
publications, respectively, also reflect this centralization 
trend, showcasing strong academic activity in these regions. 

The Netherlands and the Russian Federation contribute 
20 and 18 publications each, indicating their roles in the 
periphery but still central to the discourse. Canada and 
Japan, with 17 and 16 publications, respectively, round 
out the central contributors. This centralization suggests 
that a significant portion of global knowledge is produced 
in a limited number of countries, potentially leading to a 
homogenized perspective that might overlook region-
specific challenges and solutions. Therefore, there is a 
critical need to diversify research efforts to include more 
contributions from underrepresented regions, ensuring a 
more holistic and inclusive approach to global knowledge 
production.

Co-Occurrence of keywords
Figure 5 illustrates the coexistence of keywords in the 
documents analyzed in this study.

It investigated the distribution of knowledge within 
this specific field by analyzing keywords. Furthermore, the 
evident interrelationships among different issues made it 
easier to identify new areas of study. For this investigation, 
a substantial number of keywords were examined across a 
large collection of documents. To expand the network, a 
comprehensive counting method was employed, ensuring 
a robust clustering for statistical analysis. The presence 
of keywords represented by large circles indicates their 
frequent usage in scholarly articles within this particular 
topic.

The provided visualization reveals a complex network 
of keywords associated with research in social media, 
online networking, and related fields, showcasing both 
dominant and emerging themes. Central to the network 
are the terms ‘social networking (online),’ ‘social media,’ 
and ‘Twitter’, each represented by large circles, indicative 
of their frequent occurrence and important roles within the 
scholarly literature. These terms are heavily interconnected, 
with numerous lines indicating strong ties to other concepts 
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Table 6: Top clustering in knowledge production

Cluster Keywords Derived theme

Cluster 1 (red) Agent-based model, algorithmics, artificial intelligence, autonomous agents, Bayesian 
networks, behavioral research, chamber effects, clustering, community structures, 
complex netwoks, computation theory, computational methods, computer networks, data 
mining, diversity, dynamics, echo chamber, ecosystems, exposed to, homophily, influence  
maximizations, information diffusion, information sources, intelligent systems, machine 
learning, network science, network topology, online social networks, online social medias, 
opinion dynamics, personalization, polarization, population statistics, real-world datasets, 
recommender systems, social aspects, social influence, social interactions. Social media 
networks, stochastic systems, user behaviors, world wide web.

Computational Social 
Science and Network 
Dynamics

Cluster 2 (green) Adult, attitude, climate change, confirmation bias, consensus, content analysis, controlled 
study, covid-19, echo chamber effect, epidemiology, information processing, misinformation, 
opinion leader, perception, polarisation, prevention and control, psychology, public opinion, 
vaccine hesitancy

Psychological and 
Sociological Dynamics 
in Public Health 
Communication

Cluster 3 (blue) Deep learning, disinformation, echo-chamber, fake detection, fake news, group dynamics, 
group polarization, ideology, knowledge graph, learning systems, networks, neural networks, 
news articles, news media, news sources, political polarization, selective exposure, social 
media, user profile

AI-Driven Analysis of 
Media Influence and 
Disinformation

Cluster 4 (yellow) Article, communication, diffusion, election, human, human computer interface, human 
experiment, information dissemination, internet, interpersonal communication, language 
models, theoretical narrative, quantitative analysis, semantics, simulation, theoretical model.

Human-Computer 
Interaction and 
Communication Models

Cluster 5 (purple) Algorithm, big data, community detection, electric network analysis, Facebook, natural 
language processing, network analysis, online social network, political communication, 
priority journal, public sphere, sentiment analysis, social network analysis, spain, topic 
modeling, topology, twitter. 

Social Network Analysis 
and Communication

such as ‘political polarization,’ ‘misinformation,’ and 
‘opinion dynamics.’ This suggests that discussions around 
online platforms often incorporate a broad spectrum of 
considerations, from the spread of misinformation to the 
effects of social media on political discourse and public 
opinion.

On the periphery, smaller nodes like ‘the echo chamber 
effect,’ ‘fake detection,’ and ‘neural networks suggest niches 
within the broader research landscape that, while currently 
less prominent, offer potential for significant contributions 
to the field. The presence of methodological and contextual 
terms such as ‘agent-based model,’ ‘autonomous agents’, 
and ‘real-world datasets’ underscores the diversity of 
approaches in this research area. The centralization of large 
nodes like ‘social networking (online)’ and ‘social media’ 
highlights the concentration of research efforts, indicating 
that a significant portion of knowledge production is 
centered around these dominant themes. This centralization 
suggests a need for diversification in research topics to 
explore underrepresented areas within the field.

Table 6 categorizes research themes into five distinct 
clusters, highlighting key areas of study.

Discussion
The recent study into the centralization of knowledge 
production provides valuable insights into how clusters, 
networks, and echo chambers shape the development and 
dissemination of research across various fields. By using 
bibliometric and science mapping analyses, the study 

highlights key trends in knowledge organization and the 
implications for academic progress.

The study shows that knowledge production is 
increasingly centralized around specific research clusters. 
These clusters, characterized by high concentrations of 
publications and citations, indicate where significant 
breakthroughs and influential studies are concentrated 
(Cappellin & Riccardo 2009; Khazraee et al., 2015). For 
example, in the domain of social network analysis, 
themes such as “deep learning,” “social media,” and 
“network dynamics” have formed prominent clusters. This 
centralization reflects a trend where particular topics attract 
substantial attention, leading to specialized research areas 
with concentrated resources and expertise (Halkier et al., 
2010). Such clusters can drive substantial advancements 
within their domains by bringing together experts and 
fostering intensive exploration. However, this concentration 
also has the potential to create knowledge silos where 
alternative or emerging perspectives might be overlooked 
(Morrison et al., 2009).

The study also examines how research networks 
contribute to this centralization. These networks, composed 
of interconnected publications, authors, and institutions, 
facilitate the exchange of ideas and collaboration. This 
interconnectedness enhances the development and impact 
of research within specific clusters. For instance, in fields 
like “AI-driven analysis,” the network of publications shows 
how collaborations and citations reinforce the importance 
of certain methodologies and findings, demonstrating 
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the supportive role of research networks in advancing 
knowledge.

Echo chambers are another important aspect of the 
centralization process. These occur when particular theories 
or perspectives become dominant within a network, creating 
a feedback loop that amplifies these ideas. This phenomenon 
is evident in areas such as “fake news detection,” where 
the prevalence of certain methodologies or findings can 
overshadow emerging research (Zach et al., 2017; Camacho 
et al., 2020). Echo chambers can limit the diversity of research 
by reinforcing prevailing views and potentially suppressing 
innovative or alternative perspectives. This can impact the 
breadth of exploration within a field, as dominant ideas 
might receive disproportionate attention and validation 
(Kim et al., 2015).

Overall, the study’s findings illustrate the complex 
dynamics of knowledge production centralization through 
clusters and networks fosters significant advancements and 
specializations but also raises concerns about the exclusion 
of diverse viewpoints. Echo chambers further complicate 
this dynamic by reinforcing dominant perspectives and 
potentially stifling innovative research. Understanding 
these patterns is crucial for recognizing the limitations 
and opportunities within academic research. The study 
underscores the need for continued vigilance in promoting 
diverse and inclusive research practices to ensure the well-
rounded and innovative advancement of knowledge.

Conclusion
The research presented in this document provides a detailed 
bibliometric analysis of the centralization of knowledge 
production over the past decade. By examining how 
research output, citation patterns, and author networks have 
evolved, the study underscores the growing concentration 
of intellectual influence within specific clusters and echo 
chambers. This centralization is both a reflection of the 
advancement of specialized knowledge and a potential 
limitation on intellectual diversity. The analysis highlights 
the dominance of certain themes, such as social media, 
misinformation, and network dynamics, within the field and 
the significant role played by key authors and institutions in 
shaping the discourse.

The findings indicate that while centralization can drive 
significant academic progress by fostering collaboration and 
deepening expertise in specific areas, it also risks creating 
intellectual monopolies where alternative perspectives 
might be marginalized. The emergence of echo chambers, 
particularly in areas like fake news detection, further 
exacerbates this issue by reinforcing dominant views and 
limiting the exploration of innovative ideas. The study 
concludes that, despite the advancements made, there 
is still much work to be done to ensure a more balanced 
and inclusive approach to knowledge production. Future 

research should aim to address these challenges by fostering 
a more diverse and equitable academic landscape that 
encourages the exploration of underrepresented areas and 
the integration of new perspectives.

Recommendations
This research offers a thorough understanding of the 
centralization of knowledge production in digital humanities 
and suggests several areas for future investigation. It is 
worth noting that there is a lack of focus on the impact of 
centralization on emerging regions and smaller academic 
institutions. These regions are crucial for diversifying global 
research perspectives; hence, exploring how centralization 
affects their participation and access to resources could 
provide valuable insights. Additionally, there is a need for 
postcolonial engagement in this discourse, as it is essential 
to consider how historical and geopolitical power dynamics 
influence the centralization of knowledge production in 
digital humanities. Examining these factors could help 
in understanding the asymmetries in global knowledge 
flows and the marginalization of certain voices in academia. 
Another investigation should focus on mitigating the effects 
of echo chambers within specialized research clusters. 
It should analyze how these echo chambers might limit 
innovation and suggest strategies to promote a more 
diverse and inclusive research environment. Such studies 
could enhance the understanding of centralization’s broader 
implications and contribute to more balanced knowledge 
production across different regions and institutions.

Limitations
It is important to recognize that this study does have some 
limitations. Initially, the focus was limited strictly to articles 
published between 2000 and 2024, which might not fully 
capture the long-term trends and historical evolution 
of centralization in knowledge production. Including 
older literature could provide a more comprehensive 
understanding of how centralization has developed over 
time and its impact on academic fields. Second, the data 
collection for this analysis was exclusively based on the 
Scopus database. While Scopus offers extensive coverage, 
relying solely on this database might have excluded relevant 
studies indexed in other sources like Web of Science 
or Google Scholar, potentially limiting the diversity of 
perspectives included in the analysis. Future research should 
consider broadening both the temporal scope and database 
coverage to achieve a more exhaustive and balanced 
examination of centralization in knowledge production.
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