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Abstract. Research on climate change is critically important due to its widespread impacts on
ecosystems, economies, and social structures. Climate change, including rising temperatures, rising
sea levels, extreme weather events, and droughts, is already causing significant harm to people, bio-
diversity, and the environment, highlighting the need for research to develop strategies for adaptation
and mitigation. Furthermore, understanding the underlying mechanisms of climate change processes
is essential for predicting future consequences and creating effective policies and technologies. These
efforts are crucial for reducing greenhouse gas emissions, transitioning to renewable energy, and pre-
venting natural disasters.

In addition, climate change research plays a vital role in global scientific and political discussions,
influencing the formation of agreements and laws that support sustainable development and environ-
mental protection. Scientific knowledge aids in informed decision-making at international, national, and
local levels, contributing to the creation of social support strategies, especially for vulnerable popula-
tions such as impoverished regions and small island nations.

This study utilizes bibliometric analysis to examine the research landscape of climate change, high-
lighting key research areas, identifying gaps in knowledge, and determining priority fields for further
study. Bibliometrics also helps assess the interdisciplinary nature of climate change, spanning various
disciplines from ecology to social sciences, and it provides insights into the contributions of scientific
research to achieving the Sustainable Development Goals. This approach enhances the understanding
of the geographical aspects of climate change research and supports the formation of scientific priorities
while improving the impact of research on practical solutions.

Data from the Scopus platform on publications related to climate change adaptation, disaster risk
reduction, sustainable agricultural practices, and the circular economy were analyzed. A total of 1,689
documents were identified between 1991 and 2024, and descriptive statistics were performed. The
study employs structural scientometrics, using bibliometric links, co-citation analysis, and mapping cog-
nitive structures to provide a comprehensive overview of the evolution of climate change research. The
findings show that scientific interest in climate change has significantly increased since 2010, marking
a turning point in global awareness and research efforts.
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INTRODUCTION
Research on climate change is of paramount

other climate-related consequences are already
causing significant harm to people, flora, and
fauna, making such research crucial for devel-

importance for several reasons. Firstly, climate
change impacts all aspects of life on Earth, rang-
ing from natural ecosystems to economies and
social structures. The increase in temperature,
rising sea levels, droughts, extreme storms, and
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oping strategies for adaptation and damage mit-
igation [1].

Secondly, climate change research helps to
better understand the mechanisms behind these
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processes and to predict their future consequenc-
es. This enables timely development and imple-
mentation of effective policies and technologies
aimed at mitigating the effects of climate change,
particularly through reducing greenhouse gas
emissions, transitioning to renewable energy
sources, and preventing natural disasters.

Moreover, climate change research is an
important tool for scientific and political discus-
sions that contribute to the formation of global
agreements and laws that support sustainable
development and environmental protection. Sci-
entific knowledge about climate change allows
for more informed decision-making at the lev-
els of international organizations, governments,
and local communities.

Furthermore, climate change is not just an
environmental issue but also a social and eco-
nomic one. Different segments of the popula-
tion, especially vulnerable groups such as poor
regions or small island nations, suffer the conse-
quences of climate change much more severely.
Research on these phenomena facilitates more
effective planning of social support strategies
and the provision of viable living conditions for
people worldwide [2].

Thus, climate change research is essential
for understanding global processes, developing
strategies to combat climate change, and ensur-
ing a sustainable future for the planet and all its
inhabitants.

Bibliometric analysis provides extensive op-
portunities for exploring and addressing the is-
sue of climate change. By using this approach,
scientific knowledge can be systematized, key
research areas can be identified, gaps in sci-
ence can be pinpointed, and priority fields for
further study can be established. Bibliometrics
enables an assessment of the interdisciplinary
nature of climate change, as these issues en-
compass various fields of knowledge, from ecol-
ogy to social sciences. It also helps to identify
leading researchers and scientific institutions,
as well as to evaluate the impact of scientific
work on political decisions and technological
innovations [3]. Moreover, bibliometric tools al-
low for the determination of the contribution of
research to achieving the Sustainable Devel-
opment Goals and contribute to a better under-
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standing of the geographical aspects of climate
change research. As a result, bibliometrics is
an effective tool for examining trends, forming
scientific priorities, and enhancing the influence
of research on practical solutions in the fight
against climate change.

MATERIALS AND METHODS

The data from the Scopus platform on the
number of publications related to climate change
adaptation, disaster risk reduction, sustainable
agriculture practices, and the circular economy
were used. Descriptive statistics were performed
on studies published between 1991 and 2024.
During this period, 1,689 document results were
found using these keywords.

Scientometrics is regarded as one of the
most significant disciplines within the sciences,
defined as an informational process carried out
through the quantitative study of science. For
the purposes of this study, we adopt the epis-
temological understanding of science, which
encompasses the overall development of the
system under analysis, focusing on interrela-
tionships and disciplinary structures. Structural
scientometrics, as a component of this field, was
approached using bibliometric links, co-citation
analysis, and mapping cognitive structures of
scientific perceptions.

The goal of this process is to provide an ob-
jective overview of how science evolves over
time, how it assesses timeliness by identifying
key topics of interest in academic work, and how
it efficiently organizes research systems, activi-
ties, management, and productivity.

The term “bibliometrics” was first coined by
Alan Pritchard in 1969 and is considered a sta-
tistical and mathematical method focused on
books and publications, which is also regarded
as a branch of scientometrics[4]. In this study,
search results from the Scopus database were
exported into text format, including scientific arti-
cles on the topics of climate change adaptation,
disaster risk reduction, sustainable agricultural
practices, and the circular economy. Using the
keywords extracted from the database, we ob-
tained unique insights into the publications in
Ukraine related to these subjects.
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RESULTS

The analysis of trends in scientific research
related to climate change issues is one of the
key tasks of bibliometrics. With powerful tools
for gathering and analyzing data on publications,
citations, authors, and institutions, bibliometrics
allows not only tracking the quantity of scientific
works in a particular field but also determining
the qualitative aspects of the research [5].

Firstly, analyzing publication activity helps to
understand how the scientific community’s inter-
est in climate change has evolved over time. For
example, it is possible to trace which aspects of
this issue were prioritized in the past, how the fo-
cus of contemporary research has shifted, and
which directions have potential for further devel-
opment. Such data reveal patterns in scientific
activity: periods of increased publication activity
often correlate with the emergence of new meth-
odologies, breakthrough technologies, or global
events (such asinternational climate agreements).

In the case of Ukraine (Fig. 1), a significant
increase in the number of articles addressing
climate change issues begins only in 2010 (16
articles compared to one in 1991 or 1993).

Furthermore, by using scientometric tools, it
is possible to explore emerging topics. For ex-

150

125

100

75

Documents

50

25

0

1991 1994 1997 2000 2003 2006

BALANCHUK IRYNA, IHNATSEVYCH SERGIY

CHANGE ISSUES: A CASE STUDY OF UKRAINE

ample, modern machine learning and text anal-
ysis technologies allow publications to be auto-
matically classified by key themes, enabling the
identification of the most discussed issues, such
as the impact of climate change on biodiversity,
climate scenario modeling, or renewable energy
research.

An especially important aspect is identify-
ing topics that are developing most dynamically.
These are the areas that are just beginning to gain
scientific attention but already show high rates of
growth in publication and citation numbers. Such
“hotspots” in science indicate potential break-
throughs that could significantly change app-
roaches to solving climate change-related issues.

For instance, in the field of climate change
research, the subject areas exhibit varying de-
grees of focus, each contributing a unique per-
spective to understanding and addressing the
complex challenges posed by climate change.
Environmental Science, with the highest number
of publications (288), is the central field, reflect-
ing its pivotal role in understanding the direct
impacts of climate change on ecosystems, envi-
ronmental processes, and mitigation strategies.
Close behind, Earth and Planetary Sciences
(207 publications) plays an important role by
investigating the physical processes affecting

2009 2012 2015 2018 2021 2024 2027

Year

Fig. 1. Dynamics of publications by Ukrainian researchers on climate change (1991-2023)
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the Earth, such as atmospheric dynamics and
ocean currents, both crucial for climate mode-
ling and predicting future scenarios (Fig 2).

Agricultural and Biological Sciences (166
publications) highlight the growing recognition
of the profound effects climate change has on
agriculture and biodiversity. Researchers in this
area are increasingly focused on how climate
variations affect crop yields, biodiversity, and
overall food security, making this a vital area
of concern. Engineering (117 publications) un-
derscores the importance of technological solu-
tions, with research focusing on climate adap-
tation technologies, sustainable infrastructure,
and green innovations aimed at reducing emis-
sions and enhancing resilience.

The contributions from Nursing (2 publi-
cations), Health Professions (1 publication),
Neuroscience (1 publication), Psychology (1
publication), and Veterinary (1 publication) are
smaller but still significant, focusing on the hu-
man and animal health implications of climate
change. These fields address issues such as
the physical and mental health consequences of
climate change, particularly in vulnerable popu-
lations, and the impact on animal species and
ecosystems.

Other (15.4%)

Mathematics (2.6%)
Medicine (3.0%)
Biochemistry, G... (3.2%)

Energy (5.6%) -

Social Sciences... (5.8%)

Computer Scienc... (5.9%)
Engineering (8.8%)

Fig. 2. Documents by subject area
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Overall, the distribution of research across
these subject areas reflects the diverse and in-
terconnected nature of climate change challeng-
es. The leading fields like Environmental Sci-
ence, Earth and Planetary Sciences, and Ener-
gy showcase the centrality of understanding the
scientific and technological aspects of climate
change. Meanwhile, the growing presence of
disciplines such as Social Sciences, Economics,
and Decision Sciences highlights the increasing
recognition of the need for interdisciplinary solu-
tions that address not only the scientific but also
the social, economic, and policy-related dimen-
sions of climate change.

At the same time, scientometrics enables the
identification of knowledge gaps. For example,
regions or aspects of climate change that remain
under-researched due to limited resources or
data access. This is particularly important for sci-
ence policy, as such findings can be used to ad-
just funding or direct resources toward address-
ing the most urgent or under-explored issues [6].

Thus, analyzing research trends through
scientometrics is a powerful tool for forming a
comprehensive understanding of the state of
scientific activity in the field of climate change.
It allows for the comprehension of the dynamics

Environmental S... (21.7%)

Earth and Plane... (15.6%)

Agricultural an... (12.5%)
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of the subject’s development, forecasting future
trends, efficiently directing resources toward key
issues, and providing strategic support for the
most promising areas.

The assessment of interdisciplinarity is a
crucial aspect of studying climate change is-
sues, as this global challenge spans a wide
range of scientific disciplines and requires the
integration of knowledge from different fields.
Through scientometrics, it is possible to gain
deeper insights into how various scientific are-
as collaborate to create innovative solutions and
identify potential intersection points that remain
insufficiently explored.

One of the key advantages of scientomet-
ric data is the ability to analyze co-authorship
patterns in scientific publications. For example,
research with authors from different disciplines,
such as ecology and economics or engineering
and social sciences, indicates an interdiscipli-
nary approach to solving climate change issues.
This type of analysis allows us to identify the
most active research groups working at the in-
tersection of fields and explore how they com-
bine their expertise to achieve common goals.

Scientometrics also enables the analysis
of publication topics related to climate change
in the context of interdisciplinarity. Modern an-
alytical tools allow for the classification of sci-
entific works by keywords, themes, or citations,
providing the opportunity to track how certain
concepts or technologies migrate between dis-
ciplines. For instance, one can detect how engi-
neering methods for assessing greenhouse gas
emissions are applied in ecological research, or
how economic models are used to forecast the
socio-economic impacts of climate change.

An important aspect is also the evaluation of
the impact of interdisciplinary research. Scien-
tometrics allows us to measure how such works
are cited across other scientific fields, serving as
an indicator of their significance and influence
on the broader scientific community. For exam-
ple, studies exploring the relationship between
renewable energy sources and economic policy
may be cited in both the energy sector and eco-
nomics, highlighting their interdisciplinary nature
and practical value.
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Furthermore, the analysis of scientometric
data enables the assessment of interactions
between institutions working on climate change
issues. For example, it is possible to determine
how universities, research institutes, and indus-
trial partners collaborate to jointly develop new
technologies or adaptation strategies. This in-
formation is valuable not only for understanding
the structure of scientific cooperation but also for
identifying key centers that promote knowledge
integration and innovation development.

Ultimately, interdisciplinarity in climate
change research is fundamental to creating in-
novative solutions that address both technical
and socio-economic aspects of the problem.
Scientometric analysis helps not only to assess
the current level of knowledge integration but
also to identify new opportunities for cross-sec-
tor collaboration, which is a crucial step in ad-
dressing the global challenges posed by climate
change.

Identifying leading researchers and institu-
tions is one of the key aspects of scientometric
analysis, which helps understand who is setting
the agenda in climate change research. This
process contributes to the identification of sci-
entific leaders, the creation of effective partner-
ships, and the development of global-level co-
operation.

Scientometric tools allow for the analysis of
performance indicators of individual researchers
and institutions, such as the number of publica-
tions, citation index, impact of works in key jour-
nals, and collaboration with other organizations.
Databases such as Scopus or Web of Science,
along with specialized analytical platforms like
SciVal or InCites, are used for this purpose.
Through these tools, one can identify research-
ers whose works are most cited in the field of
climate change, as well as those making signif-
icant contributions to the development of new
research directions.

Scientometric analysis also allows for the
identification of institutions that are leaders in the
field. These could include universities, research
centers, government organizations, or interna-
tional institutions. For example, an analysis of
the number of publications or the ratio of quality
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Fig. 3. Documents by authors

to quantity in research can highlight institutions
that are actively engaged in climate research
and attract significant funding. Additionally, the
level of their collaboration with other institutions,
such as international universities or non-govern-
mental organizations, can also be assessed.
ldentifying leading researchers and institu-
tions has great practical significance. It helps in
building scientific consortia for addressing glob-
al challenges together. For example, if a group
of researchers working on climate change adap-
tation is identified, cooperation can be initiated
between them and institutions involved in devel-
oping technologies for reducing greenhouse gas
emissions. This approach allows for the integra-
tion of expertise from different fields, creating in-
terdisciplinary platforms for innovation.
Moreover, identifying leading scientists con-
tributes to the search for potential mentors for
young researchers and strengthens the human
resources capacity in the field of climate re-
search. For example, young scientists can col-
laborate with leaders, learn from their experience
and methodologies, which will help foster the de-
velopment of new generations of climate experts.
In our case, however, researchers from in-
stitutions of the National Academy of Sciences
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of Ukraine often affiliate themselves with the
Academy as a whole rather than with specific
research institutions. This presents a challenge
for analysis, as it becomes difficult to accurate-
ly identify the contributions of individual institu-
tions within the Academy. Many researchers in
Ukraine are more likely to emphasize their af-
filiation with the broader Academy rather than
specifying their particular institution, which may
lead to a lack of detailed data for scientometric
analysis at the institutional level.

This situation complicates the process of
identifying leading institutions, as the contri-
butions of individual research centers may be
masked by the general affiliation with the Acad-
emy. As a result, we may face challenges in
tracking collaborative networks, funding sourc-
es, and research outputs linked to specific insti-
tutions. Additionally, it may hinder the ability to
assess the impact of certain institutions on the
development of climate research, as the data
may not fully reflect the institutional differenc-
es within the broader structure of the Nation-
al Academy of Sciences. This issue highlights
the need for more granular data collection and
clearer institutional affiliations in order to bet-
ter understand the contributions of specific re-
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search institutions to climate change studies in
Ukraine.

Another important aspect is the evaluation
of the geographical distribution of leading re-
searchers and institutions. Scientometrics al-
lows for the identification of which countries or
regions are leaders in climate change research.
This is crucial for identifying gaps in global sci-
entific collaboration. For example, the analysis
may reveal that some countries with high lev-
els of climate change risk are underrepresent-
ed in international research consortia. In such
cases, strategies can be developed to involve
their scientists and institutions in global ini-
tiatives.

Ultimately, identifying leaders in climate
change research not only facilitates the forma-
tion of partnerships but also creates the condi-
tions for effectively implementing research find-
ings in practical applications. This enables the
development of policies and innovations that
address the challenges of climate change and
have a significant socio-economic impact.

An analysis of the funding for climate change
research can offer valuable insights into the
global landscape of efforts to tackle this critical
issue. By examining the sources and amounts
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of financial support directed towards climate-re-
lated research, we can identify the leading in-
stitutions, countries, and regions involved in
this field. Such an analysis also helps uncover
disparities in the distribution of funding, shed-
ding light on areas that may require additional
resources or support (Fig. 5).

For instance, the European Commission
emerges as the largest contributor, with 42 in-
stances of funding, reflecting Europe’s strong
commitment to addressing climate change. Sim-
ilarly, the Ministry of Education and Science of
Ukraine, with 28 instances, signals the impor-
tance of governmental involvement in climate
research in Ukraine. This indicates a significant
effort on the part of Ukrainian authorities to en-
gage in global climate change initiatives.

The National Science Foundation of the
United States (16 instances) and the Horizon
2020 Framework Programme (15 instances) are
other notable sources of funding, demonstrating
substantial investments from both the U.S. and
the European Union in advancing climate re-
search. These contributions highlight the active
role played by large international funding bodies
in fostering scientific advancements related to
climate change.
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Moreover, international funding organiza-
tions such as the European Research Council
(8 instances) and the National Natural Science
Foundation of China (8 instances) emphasize
the global nature of the climate research effort.
These organizations are crucial in ensuring that
both developed and developing nations contrib-
ute to and benefit from climate change research,
which is essential for achieving a unified global
response to climate challenges.

The funding landscape also includes a
diverse range of contributors, such as the Bill
and Melinda Gates Foundation, NASA, and the
National Geographic Society, further illustrating
the broad interest in addressing climate change
from various sectors, including philanthropy,
space agencies, and scientific organizations.
This diverse funding ecosystem is critical for
driving innovation and collaborative efforts in cli-
mate change research.

By analyzing the distribution of funding sourc-
es, we gain a clearer understanding of which re-
gions and institutions are currently leading the
charge in climate change research. It also helps
identify potential gaps in funding or areas where
additional resources may be needed. For exam-
ple, countries at high risk from climate change
that are underrepresented in the funding data
could be targeted for increased research collab-
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oration and financial support. Overall, such an
analysis provides valuable insights into the cur-
rent state of global climate change research and
helps shape future strategies for international
cooperation and funding allocation.

Policy impact research is a vital component
of scientometric analysis, enabling the evalua-
tion of how scientific results are integrated into
the policymaking process addressing climate
change. Such analysis is based on the study of
citations of scientific works in policy documents,
official reports, strategies, government resolu-
tions, and other regulatory acts related to cli-
mate change.

Citations of scientific publications in policy
documents serve as a direct indicator of how
research influences policymaking, particularly
in the context of climate adaptation and green-
house gas emissions reduction. Scientomet-
ric analysis, in particular, allows for identifying
which scientific works have laid the foundation
for developing government strategies, how they
were utilized to justify specific policy decisions,
and the extent to which they contributed to for-
mulating concrete actions at international, na-
tional, or regional levels.

One critical aspect of this analysis is assess-
ing how relevant scientific findings were incor-
porated into decision-making within a specific
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timeframe. This helps reveal the responsiveness
of policymakers to new scientific data, reflecting
the level of collaboration between scientific and
political institutions. The faster scientific results
are reflected in policy decisions, the more effec-
tive climate adaptation efforts become.

For instance, the analysis can identify which
scientific articles, reports, studies, or projects
underpinned international climate agreements,
such as the Paris Agreement, or national climate
strategies. For example, if a scientific publica-
tion on climate adaptation strategies served as
the basis for developing a national program to
strengthen infrastructure or manage water re-
sources, it represents a significant indicator of
science’s influence on policy.

It is also crucial to consider the type of poli-
cy documents citing scientific research. For ex-
ample, if scientific works are extensively cited in
international reports on global climate change,
this indicates that the research is internationally
recognized and used to shape global policies.
Conversely, citations in national reports or strat-
egies may point to more localized integration of
scientific findings into policy practices.

This type of analysis also helps identify which
academic schools, research institutions, or indi-
vidual scientists contribute most significantly to
shaping climate policy. By examining citations
of their works, one can determine who the key
drivers of new ideas and concepts influencing
state strategies are. These strategies may in-
clude cutting-edge technologies for emissions
reduction, adaptation strategies for agriculture,
or ecosystem management under changing cli-
mate conditions.

Policy impact assessment through sciento-
metric methods also highlights potential gaps in
scientific research that have yet to be reflected in
policy decisions. For example, if certain aspects
of climate change, such as impacts on health
or biodiversity conservation, receive insufficient
attention in policy documents, this may indicate
the need for further research and publications to
address these gaps.

Scientific influence on climate policy can be
measured not only by the number of citations
but also by the quality of these citations—that is,
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whether scientific research is used to substan-
tiate critical policy steps. This includes evaluat-
ing whether scientific works support decisions
with long-term effects, such as in the fields of
energy, construction, or transport infrastructure.

Thus, scientometric analysis of citations in
policy documents is a powerful tool for examin-
ing how science shapes climate-related policies
and how research findings contribute to effec-
tive decision-making, ensuring sustainable de-
velopment and mitigating the impacts of climate
change.

For instance, the Kyoto Protocol served as
a catalyst for Ukraine’s environmental research
and policy development. While the implementa-
tion of its mechanisms faced criticism, the Proto-
col’s influence on the scientific community was
undeniably positive. The increased volume of
research outputs reflects the growing acknow-
ledgment of science as a cornerstone for effec-
tive climate action in Ukraine. The alignment of
Ukraine’s climate commitments with the global
scientific agenda created opportunities for in-
ternational collaboration. Ukrainian scientists
contributed to joint research projects, particular-
ly within the frameworks of EU programs, and
gained access to funding and expertise through
partnerships with foreign institutions. This collab-
orative approach not only enhanced the quantity
of scientific publications but also improved their
quality and relevance in addressing global chal-
lenges.

The analysis of innovative impact is a key
aspect of scientometric research, enabling the
evaluation of how scientific studies in the field
of climate change are translated into specific
technological solutions and innovations for sus-
tainable development. This analysis involves
studying patents derived from scientific works
and examining their connections to publications
to understand how scientific knowledge and re-
search are applied practically in engineering,
technology, and industry.

Patents related to climate change often
emerge as the result of innovative scientific ide-
as developed during research. For instance,
these could include new water treatment tech-
nologies, the development of alternative energy
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sources, methods for reducing greenhouse gas
emissions, or advancements in eco-friendly ma-
terials and products. The innovative impact of
scientometric analysis lies in its ability to not
only examine patents but also trace their links
to scientific publications, thereby identifying the
research that leads to the creation of new tech-
nologies.

The connection between scientific publica-
tions and patents is of great importance since
publications often represent the initial stage in
the development of innovative ideas. Research-
ers publish their findings, which can serve as
a foundation for subsequent technological ad-
vancements. Engineers, technologists, and en-
trepreneurs can use these publications to create
new products and processes that align with the
goals of sustainable development and reduced
environmental impact.

Patent analysis in the context of climate
change helps identify specific technologies that
have the greatest impact on addressing climate
challenges. For example, patents related to
wind and solar power technologies demonstrate
how energy research contributes to the devel-
opment of renewable energy sources. Studying
such patents not only provides insights into the
volume of innovations but also assesses their
practical application in industry and markets.

Through scientometric analysis, it is possible
to evaluate the level of innovative activity aris-
ing from scientific research. This allows an un-
derstanding of whether there is progress in the
commercialization of scientific developments
and which technologies are most widely adopt-
ed in combating climate change. Scientometric
approaches also help identify the countries or
institutions leading the development of innova-
tions for sustainable development and study the
global dissemination of these technologies.

Innovative impact can be assessed not only
by the number of patents but also by their social
and economic effects. For example, technologies
that reduce energy consumption or environmen-
tal pollution can foster the creation of new mar-
kets, generate jobs, and improve quality of life.
Scientometric analysis explores how such inno-
vations are integrated into industry or daily life.
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Moreover, analyzing patents in the context
of climate change helps identify key institutions
actively working on technologies for sustainable
development, as well as determining which sci-
entific fields hold the greatest potential for inno-
vation. This analysis also reveals the influence
of scientific research on economic and political
decisions, as patents can form the basis for new
legislative initiatives or innovation support pro-
grams aimed at environmental preservation.

Thus, scientometric analysis of the innova-
tive impact of climate change research serves
as an important tool for understanding how sci-
entific studies lay the groundwork for techno-
logical solutions capable of addressing climate
challenges. It enables the evaluation of how
scientific ideas are transformed into real innova-
tions with the potential to improve quality of life
and ensure sustainable development in the face
of climate change.

Contributing to Sustainable Development
Goal (SDG) 13, which focuses on combating cli-
mate change, is a vital aspect of analyzing sci-
entific research, and scientometric tools provide
valuable opportunities to assess this contribu-
tion. Through scientometric data, it is possible
to identify which studies contribute to solving cli-
mate-related challenges and how these studies
integrate into the broader context of sustainable
development. This approach reveals how sci-
entific efforts in specific areas, such as energy,
ecology, technology, and social sciences, help
achieve not only SDG 13 but also other inter-
connected sustainability goals.

Scientometric tools enable the analysis
of scientific publications addressing climate
change issues and assess their contributions
to global initiatives aimed at resolving these
challenges. For example, citation analysis can
uncover which studies have formed the basis
for political strategies or technological develop-
ments directly impacting climate change mitiga-
tion. Integrating such research into global initi-
atives or national programs is a key aspect of
evaluating their contributions to SDG 13.

Furthermore, scientometric analysis provides
insightsintohow studiesfromvarious scientificdo-
mains—such as environmental sciences, energy,
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urban planning, agriculture, engineering, and so-
cial sciences—integrate into broader sustainable
development strategies. For instance, sciento-
metric analysis can demonstrate how ecological
studies supporting climate adaptation strategies
interact with research aimed at improving car-
bon emission reduction technologies or biodi-
versity conservation.

Additionally, scientometric methods allow for
the assessment of collaboration levels among
countries, research institutions, and other stake-
holders, which is crucial for achieving global
climate goals. These insights can identify key
regions or institutions actively working on solu-
tions contributing to SDG 13 and evaluate their
influence on policy development, international
agreements, or scientific initiatives.

Lastly, analyzing how climate change re-
search aligns with other SDGs—such as SDG 7
(Affordable and Clean Energy), SDG 11 (Sus-
tainable Cities and Communities), or SDG 12
(Responsible Consumption and Production) —
is another important aspect. Scientometric data
can reveal how climate change studies impact
addressing these challenges, highlighting the in-
terconnection between various aspects of sus-
tainable development.

In conclusion, scientometric analysis of con-
tributions to SDG 13 enables the identification
of scientific studies with the greatest impact on
developing solutions and policies addressing cli-
mate change. It also reveals how these studies
influence the broader picture of global sustaina-
ble development. This tool is indispensable for
evaluating the effectiveness of scientific efforts
in achieving global goals, ensuring greater trans-
parency, and adopting a strategic approach to
solving climate change challenges.

Geographic analysis in scientometrics is a
powerful tool for studying territorial features and
global patterns of scientific research, particularly
those related to climate change. Scientometric
analysis allows researchers to trace how scien-
tific work is distributed across different regions
of the world, identify zones of high activity, and
pinpoint areas where climate change research
needs significant intensification. This approach
provides a clearer understanding of global trends
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and enables targeted intervention by the scien-
tific community, governments, and international
organizations to address climate-related chal-
lenges.

The analysis of scientometric data makes it
possible to determine which regions or countries
concentrate the majority of climate change re-
search. It is crucial to identify scientific centers
and institutions actively working in this field and
to examine the research published in these re-
gions. This analysis reveals regions with high
levels of scientific activity and achievements in
climate change studies, as well as areas where
there is a lack of research in this field. Such in-
sights are especially important to understand
where global efforts to combat climate change
are underrepresented or need reinforcement.

One of the key advantages of geographic
analysis is its ability to highlight regions that are
at high risk of climate change impacts but lack
sufficient research or development in this area.
These may include countries or regions expe-
riencing instability, such as those affected by
economic or political crises, or those with lim-
ited access to funding for scientific research. In
such cases, scientometric analysis can identify
the need for intensified scientific initiatives to as-
sess and mitigate climate threats in these areas.

On the other hand, geographic analysis
also helps identify countries or regions that are
leaders in climate change research. These are
places where scientific articles are actively pub-
lished, new methodologies are developed, or in-
ternational projects are initiated. Such countries
often have advanced scientific infrastructures,
numerous universities and research institutions,
and strong participation in international scientif-
ic collaborations. Identifying these leaders facil-
itates the exchange of experiences, intellectual
resources, and best practices among countries
and research institutions.

Regional analysis also uncovers geograph-
ic patterns and trends in publications related to
specific aspects of climate change, such as tem-
perature fluctuations, sea-level rise, land degra-
dation, or the increasing frequency of extreme
weather events. For example, studying publi-
cations on climate change in low-lying coastal
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areas may reveal a growing body of research
on sea-level rise and its impact on ecosystems
and populations. Meanwhile, in mountainous
regions, researchers may focus on adaptation
strategies to changes in precipitation or temper-
ature regimes.

The analysis also identifies key regions that
require greater attention from the scientific com-
munity, particularly in industrializing countries
or rural areas where climate change could have
severe socio-economic consequences. These
are often territories where the effects of climate
change are insufficiently studied or where there
is no solid foundation for developing effective
adaptation policies.

In conclusion, geographic analysis of sci-
entometric data on climate change opens up
critical pathways for further scientific research
and practical initiatives. It enables more pre-
cise alignment of scientific efforts aimed at ad-
dressing specific problems in various parts of
the world, facilitates more targeted international
collaboration, and optimizes resources for ef-
fectively combating climate change on a global
scale.

CONCLUSIONS

The bibliometric analysis of scientific re-
search trends related to climate change provides
valuable insights into the evolution of research in-
terests and the identification of emerging topics.
By tracking the number of publications, citations,
authors, and institutions, bibliometrics allows for
a comprehensive understanding of the dynamics
of scientific activity in the field of climate change.
The data reveal key patterns in research, show-
ing how interest in climate change has grown
significantly, particularly since 2010, as global
awareness and technological advances have
driven new methodologies and areas of focus.

The analysis highlights several core areas
of research, such as Environmental Science,
Earth and Planetary Sciences, and Agricultur-
al and Biological Sciences, which are central
to understanding climate change impacts on
ecosystems, agriculture, and biodiversity. Other
important areas, including Engineering, Social
Sciences, and Economics, emphasize the inter-
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disciplinary nature of climate change research,
highlighting the need for integrated solutions
that address both scientific and socio-econom-
ic challenges. Furthermore, the presence of
research in less-explored fields such as health
and veterinary sciences indicates a growing rec-
ognition of the broader implications of climate
change on human and animal health.

One of the significant advantages of sciento-
metrics is its ability to identify emerging research
«hotspots» and knowledge gaps. Areas such
as climate scenario modeling, renewable ener-
gy, and the socio-economic impacts of climate
change are growing rapidly in terms of publica-
tion output and citation frequency. At the same
time, the identification of under-researched re-
gions or topics enables the strategic allocation
of resources and funding to address urgent and
underexplored issues in climate change science.

The interdisciplinary approach is essential
for solving the complex challenges posed by cli-
mate change. Scientometric tools facilitate the
identification of collaborative efforts between dif-
ferent scientific fields, such as the intersection of
ecology and economics or engineering and so-
cial sciences, and measure the impact of such
interdisciplinary research on both academic and
policy-making circles. This integrated approach
is vital for developing innovative solutions that
consider both the technical and socio-economic
dimensions of climate change.

Furthermore, the identification of leading re-
searchers and institutions plays a critical role in
fostering collaboration and global cooperation.
By analyzing performance indicators such as
publication counts, citation indices, and insti-
tutional collaborations, scientometrics helps to
identify key players in climate change research,
promoting the creation of scientific consortia and
partnerships. These collaborations are essential
for addressing the global challenges of climate
change and for ensuring the effective applica-
tion of research findings.

The analysis of scientific research trends
related to climate change, through the use of
bibliometrics, reveals important insights into the
development of this critical field. The identifica-
tion of key areas of focus, such as the growing
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attention to environmental science, Earth and
planetary sciences, and agriculture, highlights
the multifaceted approach required to tackle cli-
mate change. It is clear that addressing climate
change requires an interdisciplinary effort that
spans across different scientific domains, inte-
grating knowledge from environmental scienc-
es, engineering, economics, and social scienc-
es. The growing number of publications in these
fields shows an increasing recognition of the
complexity of climate challenges.

However, the study also reveals several
challenges related to the lack of granularity in
institutional data, especially in the context of
Ukraine. Many researchers affiliated with the
National Academy of Sciences of Ukraine tend
to identify with the Academy as a whole rather
than with specific institutions. This makes it dif-
ficult to accurately track contributions from indi-
vidual research centers, hindering the ability to
evaluate their roles in advancing climate change
research. Therefore, improving the collection
and reporting of data on institutional affiliations
will be critical to refining scientometric analysis
and understanding institutional contributions to
climate change science in Ukraine.
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HAYKOBOMETPUYHUN AHA/I3 NPOB/IEM 3MIHU K/IMATY:
NMPUK/AL YKPAIHU

AHoTtayisa. [JocrnigXeHHs 3MiHN KIliMaTty Mae KpUTUYHO BaXJIMBE 3HAYEHHS Yepes ii LUn-
POKOMACLUTaOHWV BIJINB HA EKOCUCTEMU, EKOHOMIKY Ta couiasibHi CTPYKTYypU. 3MiHa Kiimary,
BKJTIOYHO 3 MigBULLEHHSIM TEMepaTypu, NigHATTAM PIBHS MOPS1, EKCTPEMATTbHUMU MOrogHUMMN
ABULLaMU Ta rocyxamu, yXxe 3aBfae 3Ha4vYHoI LKoaum fogsM, 6IOPIBHOMAHITTIO Ta AOBKITJI0,
LLO MigKPECITIOE HEOOXIQHICTL MPOBEAEHHS AOCTIAXEHDL /151 PO3POOJIEHHS CTpaTerivi agantawii
Ta oM’ sIKLLIeHHS1 Hacligkis. KpiM Toro, po3yMiHHs1 6a30BUX MexaHi3MIB K/liMaTu4HUX rpoyecis
€ HeobXigHUM 47151 POrHO3yBaHHA ManibyTHIX HACTILKIB Ta CTBOPEHHS €(OEKTUBHUX MOSITUK |
TEeXHOJI0rN. Taki 3ycuisis € KIIl0YOBUMU LJ151 CKOPOYEHHS BUKUAIB NapHUKOBUX rasiB, rnepexo-
Ay [0 BIgHOB/IOBAHUX [XXepes1 eHeprii Ta 3arnobiraHHs rnpupogHUM KatacTpogam.

OKpim Lboro, AOCTIXEHHS 3MIHW KI1iMaTy Bifirpae BaxxinBy posib y 1106asbHNX HayKOBUX
I MONITUYHUX QUCKYCISIX, BI/IMBAKOYM HA (hOPMYBaHHS MiXXKHapO4HWUX yrof i 3aKkoHogaBCcTBa, Lo
nigTpUMytoTb CTasini PO3BUTOK Ta OXOPOHY AOBKIJIA. HaykoBi 3HaHHS CripUsIIOThL yXBAasleHHKO
OOIrpPyHTOBAHUX PILLEHb HA MIXKHapPO4HOMY, HalioHalbHOMY Ta MICLUEBOMY PIBHSIX, 30Kpema y
CTBOPEHHI cTparterivi coyiasibHoi MigTPUMKU A58 BpasimBux rpyrn HacesieHHsl, Takmx sK 6igHi
perioHy Ta mMasii OCTPIBHI AepxaBu.

Y ybomy fgocnigxeHHi 3actocoBaHo 6i6IIOMETPUYHUI aHasi3 [/ BUBYEHHS HAYKOBOIO
naHaLIagTy AoCnigXeHb 3i 3MiHV KJiMaTy, 30KpeMa /151 BUOKPEMJIEHHS KITIOHYOBUX HarpsiMiB,
BU3HAYEHHS MPOrasimH y 3HaHHSIX | BU3HAYEHHS MPIOPUTETHUX cbep /151 nogasbLumx [OCTli-
[KeHb. bibriioMeTpisi Takox foromarae oUiHUTY MDKQUCUNITIIHAPHWI XapaKTep AOCTIOXKEHb Y
Yivi rasy3si, LLjo OXOIJTHOE LLUMPOKUU CIIEKTP ANCUMIIIIH — Big eKOJ1orii O coyiasibHuX HayK, — Ta
Hafae ysBJIEHHS PO BHECOK HAyKOBUX AOCIOXEHb Y OOCArHEHHS Llinevi ctanoro po3BuUTKY.
Takuui nigxig crnpusie KpawjomMy po3yMiHHIO reorpaghidHux acreKkTiB JOCTioKeHb 3i 3MiHU KJli-
mary, gpopMyBaHHKO HayKOBUX MPIOPUTETIB i NigBULLEHHIO BIJIMBY [OC/IXXEHb Ha pO3B’ A3aHHS
rpaxkTUYHUX rPooJsIeEM.

Lns aHanizy BukopuctaHo gawi nnatgopmm Scopus LWoAo ryobrikayivi, npucBsYeHnx agar-
Tauii 4o 3MIHW KIiMaTy, 3MEHLLEHHIO PU3UKY CTUXIVHUX JINX, CTasIUM CiJlIbCbKOrocrogapcbkum
rnpakTukam i UMpKYyssipHivi eKoHOoMiILi. Ycboro ifeHTugbikosaHo 1 689 [OKYMEHTIB 3a nepios 3
1991 no 2024 pik, 3a AKUMU MPOBEJEHO OMUCOBY CTaTUCTUKY. Y [OCHIOXEHHI 3aCTOCOBaHO
MeToan CTPYKTYPHOI HayKOMETPIi, BKIIOYHO 3 aHasli3om 6ibJIioMeTpUYHNX 3B'A3KIB, CriiBaB-
TOPCTBA Ta Cri/IbHOro YNTYBAaHHS, & TaAKOX KapTyBaHHSIM KOrHITUBHUX CTPYKTYP, LLO 3abe3rie-
Yye KOMIIEKCHe 6adYyeHHs1 eBOsoYil JOCNOXEeHb 3i 3MIHU KriMaTy. Pe3ynbtatv nokasasnu, Lo
HaykoBuv iHTepec A0 uiei Tematukm cyTTeBo 3pic nicnis 2010 poKy, Lo cTasio rnepesioMHUM
MOMEHTOM Y 17106as1bHOMY YCBIOMJIEHHI Ta JOCTIAHNLbKIVi aKTUBHOCTI.

Knro4oBi cnoBa: HaykoMeTpuYHMV aHasia, 3MiHa KiiMmary, YkpaiHa.
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