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Abstract

Objective: The purpose of the research was to analyze how key concepts in the scientific literature on sus-
tainability, climate change, and resilience are interrelated, in order to gain both quantitative and qualitative

perspectives on emerging trends in these areas of study.

Methodology: A qualitative approach was employed through bibliographic network analysis, using VOSviewer

to examine the frequency and co-occurrence of terms.

Results: Seven clusters were identified, revealing specific subthemes within the fields of adaptation, climate

change, governance, resilience, and capabilities.

Conclusion: The analysis of bibliographic networks and the identification of emerging terms provide a solid

foundation for future studies addressing sustainability in urban and rural contexts affected by climate change.

Originality: This study offers innovative insight by using VOSviewer to analyze the interconnections between
key concepts, enabling a clearer understanding of emerging trends in the scientific literature related to climate

change and sustainability.

Limitations: Although the qualitative approach was useful in identifying patterns in the bibliographic networks,
amore in-depth quantitative analysis of the impact of these concepts on practice was not included, limiting the

ability to generalize the results globally.

Keywords: Climate Change, Equity, Social Justice, Bibliographic Networks, Adaptation, Resilience.

Resumen

El articulo es producto de una investigacion sobre los efectos del cambio climatico y las acciones de equidad y
justicia social en la sostenibilidad ambiental, desarrollada en el Instituto Politécnico Nacional en el afio 2025. El
proposito de la investigacion fue analizar como se interrelacionan los conceptos clave en la literatura cientifica
sobre sostenibilidad, cambio climatico y resiliencia, con el fin de obtener una perspectiva tanto cuantitativa

como cualitativa de las tendencias emergentes en estas areas de estudio.

Se empled un enfoque cualitativo mediante el analisis de redes bibliograficas, utilizando el software VOSviewer
para examinar la frecuencia y coocurrencia de palabras. Los resultados identificaron siete clisters que revelan
subtemas especificos dentro de los campos de adaptacion, cambio climatico, gobernanza, resiliencia y capa-
cidades.

El anélisis de las redes bibliograficas y la identificacion de términos emergentes proporciona una base sélida
para futuros estudios que aborden la sostenibilidad en contextos urbanos y rurales afectados por el cambio
climatico. Este estudio ofrece un aporte original al emplear VOSviewer para explorar las interconexiones entre
conceptos clave, lo que permite una comprension mas clara de las tendencias emergentes en la literatura

cientifica relacionada con el cambio climatico y la sostenibilidad.

No obstante, se reconoce como limitacion que, aunque el enfoque cualitativo fue util para identificar patrones
en las redes bibliograficas, no se incluyé un andlisis cuantitativo mas profundo del impacto de estos conceptos

en la practica, lo cual restringe la capacidad de generalizar los resultados a nivel global.

Palabras clave: cambio climatico, equidad, justicia social, redes bibliograficas, adaptacion, resiliencia.

Resumo
Este artigo é fruto de uma pesquisa sobre os efeitos das mudangas climaticas e das agdes de equidade e
justiga social na sustentabilidade ambiental, realizada no Instituto Politécnico Nacional em 2025. O objetivo

da pesquisa foi analisar como os principais conceitos da literatura cientifica sobre sustentabilidade, mudangas
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climaticas e resiliéncia se inter-relacionam, a fim de obter uma perspectiva quantitativa e qualitativa sobre as

tendéncias emergentes nessas areas de estudo.

Uma abordagem qualitativa foi empregada utilizando analise de redes bibliograficas, com o auxilio do software
VOSviewer para examinar a frequéncia e a coocorréncia de palavras. Os resultados identificaram sete agru-
pamentos que revelam subtemas especificos nos campos de adaptagao, mudangas climaticas, governanga,
resiliéncia e capacitagao.

A andlise de redes bibliograficas e a identificagao de termos emergentes fornecem uma base sélida para futu-
ros estudos que abordem a sustentabilidade em contextos urbanos e rurais afetados pelas mudangas climati-
cas. Este estudo oferece uma contribuigao original ao utilizar o VOSviewer para explorar as interconexdes entre
os principais conceitos, permitindo uma compreensao mais clara das tendéncias emergentes na literatura

cientifica relacionada as mudangas climaticas e a sustentabilidade.

Contudo, reconhece-se uma limitagao: embora a abordagem qualitativa tenha sido util para identificar padroes
nas redes bibliograficas, nao foi incluida uma anélise quantitativa mais aprofundada do impacto desses con-

ceitos na pratica, o que restringe a capacidade de generalizar os resultados globalmente.

Palavras-chave: mudancas climaticas, equidade, justica social, redes bibliograficas, adaptacao, resiliéncia.

1. INTRODUCTION

Recent research highlights the importance of equity and justice in climate action
planning. Justice has played a key role in facilitating conflict resolution through the
use of laws and regulations that govern society [1]. Cities are increasingly incorporat-
ing social equity goals into their climate plans, although this remains a challenge for
many [2]. Effective and equitable climate action requires authentic frontline commu-
nity engagement, trust-building, and the addressing of historical harms [3]. Climate
finance and adaptation strategies can exacerbate existing inequalities if not carefully
designed [4]. Evaluating the effectiveness of climate plans in promoting social justice
goals is crucial, yet remains underdeveloped [5]. To achieve a just transition, climate
policies must proactively empower and prioritize disadvantaged groups [6]. This in-
cludes developing participatory approaches that center on vulnerable residents and
support communication across social divides [7].

In addition, equitable climate education is essential to building a diverse climate
workforce and engaging people from all backgrounds in creating climate solutions [8].

On the other hand, the indiscriminate use of natural resources without sus-
tainability considerations puts the planet’s carrying capacity at risk. The growing de-
mand for sustainable products and services offers opportunities for companies that
adopt responsible business practices [9]. Studies such as that of Girling [10] reveal
that approximately 90% of the raw materials used in manufacturing become waste
before the final product leaves the plant, and that around 80% of manufactured goods
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are discarded within the first six months of their useful life. This situation is further
aggravated by projections that global demand for resources will double by 2050 [11].

1.1 Word frequency and co-occurrence

Bibliographic co-occurrence analysis proves to be a powerful tool for exploring and
understanding the structure of knowledge in any scientific area. By identifying how
terms and concepts are related and how they evolve, researchers gain deep insight
into the dynamics of the field, making it easier to identify emerging trends and areas
of opportunity. In the analysis of the reviewed literature (Figure 2), emerging terms
such as adaptation, climate change, governance, resilience, and capacities have been
highlighted. These terms are not only thematically related but also reveal how they
are interconnected within the field of study. This visibility underscores the relevance
of these concepts in current research and highlights a promising and rapidly grow-
ing area. In addition, the analysis reveals increasing interdisciplinary collaboration,
demonstrating the integration of diverse approaches and perspectives in the study
of these issues.

A, VOSvewe
Fig. 2. Frequency and Co-occurrence of words
Source: Authors’ elaboration with VOSviewer, 2024.
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1.2. Co-audit

Co-authorship analysis in literature reviews is critical to understanding the dynam-
ics of scientific collaboration, providing valuable insights into how researchers work
together and the structure of collaborative networks. This approach facilitates the
identification of leaders and trends in the field of study and encourages more effec-
tive and strategic collaboration. In the analysis, researchers Stringer, Dougill, Vincent,
Conway, Brown, and Gannon (Figure 3) were identified as prominent figures within
collaborative networks in the research area. These findings are particularly relevant
in the context of emerging terms such as adaptation, climate change, governance,
resilience, and capabilities. The presence of these researchers in key topics indicates
strong collaboration in critical areas, which not only reflects the growing importance
of these subjects in research but also underscores the value of interdisciplinary net-
works in addressing complex problems and driving meaningful advances in scientific
knowledge.

brownfikatrina

dougllfighdrew)—__

e

. P N
conwafidecian —~— /
~— / stringerfindsay c.

./
vincent/f§ptharine

gannon, ke elizabeth

VOSviewer

Figure 3. Co-authorship

Source: Own elaboration with data from VOSViewer, 2024.

1.3 Co-citation

Co-authorship analysis in the literature review reveals important dynamics of scientif-
ic collaboration, providing valuable insights into how researchers work together and
the structure of collaborative networks. In this analysis, prominent researchers such
as Stringer, Dougill, Vincent, Conway, Brown, Gannon, Grothmann, Field, Brooks, Smit,
and IPCC (Figure 4) were identified, who play a crucial role in the areas of adaptation,
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climate change, governance, resilience, and capabilities. The presence of these au-
thors on the key themes highlights collaboration in critical areas, underscoring the
importance of interdisciplinary networks to address complex problems. These find-
ings not only reflect the rise of emerging topics in research, but also illustrate the
collaboration and impact of these researchers in advancing scientific knowledge.

field cb, 20144fimate change

ipee, 2022, clingite change 200

balenviron c /

smit b, 20064

_ é}af&?\m 405, global envi

lobal environ

VOSviewer

Figure 4. Co-citation
Source: Authors’ elaboration with execution at VOSViewer, 2024.

1.4 Summons

The co-authorship and citation analysis reveals a network of scientific collaboration
focused on key issues such as adaptation, climate change, governance, resilience,
and capacities. Prominent researchers (Figure 5) such as Stringer, Dougill, Vincent
[12], and Grothmann [13], along with Adger [14], Field, Brooks [15], Smit, Koop [16],
Burch [17], Anguelovski & Roberts [18], Mase [19], and Makate [20], emerge as central
figures in the literature. Citation maps illustrate how these authors and their work are
interconnected, identifying emerging trends and areas of impact. The high frequency
of citations of documents by Adger, Lorenzoni, and Vincent suggests their crucial
role in the fields of resilience and climate change, while the influence of Koop and
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Burch is notable in governance and adaptation. These findings underscore the signifi-
cance of these collaborations and provide a deeper understanding of the evolution of
knowledge, optimizing research and literature review strategies by revealing thematic
structures and cross-disciplinary influence.

holsch@p (2019)
koo;@l 7b)
p.nks“zow) andrie@(2019)
\ stathegs(2013)
tomp’ZOOS)
fankhauser (2014) O
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allis 2 9) erikeen(2012)
friedman (2019)
vincent (20070 il
- ¢hu(2017) grothm N 2g13)
~
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mase (2017)
obisesdn 2021
:‘}\ VOSviewer
Figure 5. Subpoena
Source: Own elaboration with execution in the VOSViewer, 2024.
1.5 Bibliographic

Linkage bibliographic coupling is an essential technique in bibliometric analysis that
enables us to understand the relationships between documents and authors based
on shared references. In the context of the findings from the review (Figure 6), the
work of Woolf [21], Adger [22], and Barnett [23] is critical to exploring the structure of
knowledge surrounding adaptation, climate change, governance, resilience, and ca-
pacities. These authors stand out in the literature due to the high frequency of shared
citations, which indicates a close thematic relationship between their research.

The bibliographic coupling analysis reveals how these documents are grouped
around common themes. For instance, the coupling between Adger and Barnett's
work may suggest a shared focus on resilience and adaptation to climate change,
while Woolf may be contributing perspectives on environmental governance. This type
of analysis enables the construction of knowledge maps that visualize how docu-
ments and concepts are interrelated, facilitating the identification of both established
and emerging thematic areas within the field.
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Furthermore, bibliographic coupling supports the tracking of research evolu-
tion by showing how new publications connect with previous works, thereby revealing
trends in the development of the field.

2. MATERIALS AND METHODS

The VOSviewer tool was used for the construction and analysis of bibliographic
networks with the aim of identifying and visualizing the relationships between key
terms in research on sustainability in cities and localities, hunger, climate change,
capacities, innovation, and development. This tool enables the creation of keyword
co-occurrence maps and citation networks that reveal patterns and connections in
the scientific literature.

The analysis focused on discovering how these concepts are interrelated with-
in the academic body, providing both a quantitative and qualitative perspective on
emerging trends and areas of further development. Visualizing these networks not
only facilitates the understanding of thematic dynamics but also allows for the identi-
fication of research gaps and potential areas for future exploration.

This methodology was developed based on the following conceptual frame-
work (Figure 6):

4. Network
construction

5. Analysis and
interpretation

»

»

and results

1. Definition of
the objective

6. Conclus'ons}

2. Data 3. Data
. collection . preparation }.

Fig. 6. Methodological process of the bibliography

Source: own elaboration

1. Definition of the Objective: The objective of this methodology is to analyze
the interrelationships and trends in the scientific literature related to sustai-
nabilityincitiesandlocalities,hunger, climate change, capacities, innovation,
and development. Through the construction and analysis of bibliographic
networks using VOSviewer, the aim is to identify patterns, connections, and
gaps in existing research, in order to provide a comprehensive view that can
guide future research and strategies in these key areas.

2. Data Collection: For the bibliometric analysis in this research, an exhaus-
tive search was conducted in the Web of Science and Scopus databases,
yielding approximately 200 relevant records. Using VOSviewer, the exported
data in .csv and .txt formats were utilized, containing detailed information
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about articles, authors, keywords, and references. The selection of this
data was guided by the goal of identifying and mapping the interrelations-
hips between the key concepts of sustainability, hunger, climate change,
capacities, innovation, and development.

3. DataPreparation: To ensure accurate analysis in VOSviewer, the data must
be in the proper format, which includes cleaning the data, removing duplica-
tes, and correcting errors in author names or keywords. Once prepared, the
data were imported into VOSviewer through its interface, carefully selec-
ting the type of network to be built—such as author co-citation or keyword
co-occurrence networks—to effectively explore interrelationships in the
scientific literature.

4. Construction of the Network: Units of analysis, such as authors, papers,
or keywords, are selected according to the focus of the study. The network
is then configured by defining how these units are related; for example, in
a keyword co-occurrence network, the nodes represent keywords, and the
connections (edges) indicate how frequently two words appear together in
documents. Aminimum threshold can be applied for the inclusion of nodes
in the network, based on frequency of occurrence or number of citations,
ensuring that only the most relevant elements are considered. Nodes are
automatically grouped into clusters based on the density of their connec-
tions, allowing thematic groups or research communities to be identified.
For better visual interpretation, it is possible to adjust the size of the nodes
and the strength of the connections according to the needs of the analysis.

5. Analysis and Interpretation: The analysis and interpretation of the gene-
rated network allow for the identification of key patterns, such as influential
authors, emerging themes, and significant collaborations. The identified
clusters help delineate subfields within the research area or closely rela-
ted topics, providing a clear view of the thematic structure. If the analysis
includes temporal data, it becomes possible to observe trends over time,
highlighting how topics and collaborations evolve within the field. In the
conclusion, the main findings—such as identified clusters, key authors, and
emerging research areas—are summarized, using the generated visualiza-
tions to effectively present these results in reports or presentations.

6. Conclusions and Results: Depending on the results obtained, it may be
necessary to refine the analysis by adjusting the network parameters or
exploring other types of networks to deepen the understanding of the stu-
died field.
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3. RESULTS

In bibliometric analysis, the identification and visualization of bibliographic clusters
are crucial for understanding the internal structure and dynamics of a field of study.
These clusters represent groups of documents, authors, or terms that are highly in-
terconnected within networks of co-citation, co-occurrence, or co-authorship. For
example, in the current research, the seven clusters identified reveal specific sub-
themes within the fields of adaptation, climate change, governance, resilience, and
capacities. Each cluster corresponds to a well-defined subject area, providing a clear
view of how the field is divided into more specific topics and how these relate to one
another in both conceptual and methodological terms.

The analysis of these clusters not only helps to uncover the structure of
knowledge—highlighting central and peripheral themes—but also offers insight into
collaborative networks and emerging research trends. Clusters demonstrate how re-
searchers work closely on specific topics, how intellectual communities form around
shared interests, and how these evolve over time. They also enable the detection of
new research directions and the identification of influential topics that are gaining
momentum across different disciplines.

Moreover, identifying interrelations between clusters can highlight interdisci-
plinary bridges between domains that are often addressed separately. This provides
valuable insights for scholars interested in developing integrative approaches or
exploring under-researched intersections. Additionally, these thematic groups guide
researchers in focusing their work by helping to identify gaps in the literature and
areas with high academic or societal impact. This insight is particularly relevant for
early-career researchers aiming to contribute meaningfully to their disciplines or posi-
tion themselves in competitive academic environments.

For academic institutions, research centers, and funding agencies, clusters
offer strategic information on where to allocate resources, support emerging areas,
and encourage interdisciplinary collaboration. Understanding how topics cluster also
helps align research funding with scientific trends, public policy priorities, and long-
term societal needs.

Assessing thematic connectivity between clusters provides a broad and inte-
grated perspective on how various topics are interrelated within the field, facilitating a
comprehensive understanding of its intellectual landscape. Ultimately, cluster analy-
sis becomes a key methodological tool for mapping scientific production, evaluating
knowledge structures, and forecasting future directions of academic inquiry.
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