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ABSTRACT

Since the Industrial Revolution, human activities have significantly impacted the climate system, alongside
natural climate variability. Transitioning to a low-carbon economy has become a global priority, and the
concept of carbon footprint has gained prominence due to the critical role of CO, emissions. Climate change
is one of the most significant global challenges facing the world today, primarily driven by greenhouse gas
emissions. Among these gases, carbon-based emissions account for the largest share. Reducing carbon emis-
sions is of critical importance in combating climate change, and in this context, the assessment of carbon
footprints has increasingly become an important area of research. This study analyzes scientific trends in
climate change and carbon footprint research by examining publications from 2010 to 2025 in the Scopus
and Web of Science (WOS) databases. A total of 9,335 articles in Scopus and 6,642 in WOS were initially
identified, from which 111 publications were selected for detailed analysis. The data obtained reveal the
interdisciplinary nature of this subject and its significance in scientific research. Findings indicate a notable
increase in both the quantity and depth of research in this field. Bibliometric analysis highlights that studies
are mainly concentrated in environmental engineering and sustainable development, while social sciences
remain underrepresented. The majority of publications originate from the USA, China, and Germany, point-
ing to the need for capacity-building in developing countries. Frequently used keywords include “sustaina-
bility,” “renewable energy,” and “greenhouse gas emissions,” suggesting these topics will remain central in
future research. The study also identifies knowledge gaps and understudied areas, providing quantitative
insight into the development and focus of academic studies. Overall, this research offers a strategic perspec-
tive for guiding future investigations and understanding global trends in efforts to mitigate climate change
and promote sustainability.

Keywords: Climate Change, Carbon Footprint, Bibliometric Analysis
Karbon Ayak izi ve Iklim Degisikligi Calismalarinin Kiiresel Akademik Perspektifi

OZET

Sanayi Devrimi'nden bu yana, dogal iklim degisikliklerine ek olarak insan faaliyetleri iklim sistemini 6nemli
o6lciide etkilemistir. Diisiik karbonlu ekonomiye gecis, kiiresel 1sinma ve iklim degisikligiyle miicadelede k-
resel 6ncelik haline gelmis; CO,'nin etkisi nedeniyle karbon ayak izi kavrami da arastirmalarin odak noktasi
olmustur. iklim degisikligi, giiniimiiz diinyasinin en énemli kiiresel sorunlarindan biri olup, temel nedeni
sera gazi emisyonlaridir. Bu gazlar icerisinde karbon tiirevleri en biiyiik paya sahiptir. Iklim degisikligiyle
miicadelede karbon saliniminin azaltilmasi kritik bir 6neme sahiptir ve bu baglamda karbon ayak izinin
belirlenmesi giderek artan bir arastirma alani haline gelmistir. Bu ¢alisma, 2010-2025 yillar1 arasinda Sco-
pus ve Web of Science (WOS) veri tabanlarinda yayinlanan makalelerin bibliyometrik analizini sunarak aka-
demik egilimleri degerlendirmektedir. Ocak 2025’te yapilan aramada Scopus’ta 9.335, WOS’ta 6.642 makale
tespit edilmis; bunlardan 111’i detayl inceleme i¢in se¢ilmistir. Elde edilen veriler, konunun disiplinler
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arasl niteligini ve bilimsel arastirmalardaki 6nemini gozler 6niine sermektedir. Bulgular, yayinlarin sayica
artmakla kalmayip icerik acisindan da derinlestigini gostermektedir. Analiz, literatiirdeki gelismeleri hari-
talayarak bilgi bosluklarini ve yeterince ¢alisilmamis alanlari ortaya koymaktadir. Veriler, karbon ayak izi
calismalarinin agirlikli olarak cevre miihendisligi ve siirdiiriilebilir kalkinma alanlarinda yogunlastigini,
sosyal bilimlerde ise eksik kaldigini1 gostermektedir. Yayinlarin ¢cogu ABD, Cin ve Almanya kaynakli olup,
gelismekte olan iilkelerde arastirma kapasitesinin giiclendirilmesi gerekliligini vurgulamaktadir. “Siirdiiri-
lebilirlik”, “yenilenebilir enerji” ve “sera gazi emisyonu” en sik kullanilan anahtar kelimeler olarak 6ne ¢ik-
makta; artan atif oranlar1 alandaki akademik calismalarin derinlestigini géstermektedir. Calisma, iklim
kriziyle miicadelede bilimsel bilgi ve arastirma odaklarini anlamada stratejik bir temel sunmaktadir.

Anahtar Kelimeler: [klim Degisikligi, Karbon Ayak Izi, Bibliyometrik Analiz
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1. INTRODUCTION

Climate change is defined as a complex and multidimensional global problem whose effects
have become increasingly tangible and concerning in recent years, capable of profoundly affecting
the lives of all living beings worldwide (Kanniah, Zaman, Kaskaoutis & Latif, 2020). The uncon-
trolled increase in greenhouse gas emissions in the atmosphere creates extensive and long-term
effects not only on environmental but also on social, economic, political, and cultural levels. Phys-
ical changes such as the faster-than-expected rise in global average temperatures, the alarming
rate of melting glaciers in polar regions, and the dangerous rise in global sea levels are becoming
more pronounced and concerning with each passing year (IPCC, 2019). These processes pose se-
rious and urgent threats, especially to people living in coastal areas and low-altitude regions; both
the frequency and destructive impact of natural disasters such as seawater floods, severe storms,
sudden and intense rainfall, floods, and water overflows are increasing notably (UNFCCC, 2022).
Climate change, along with disasters such as landslides, desertification, and prolonged drought, is
causing critical depletion of underground and surface water resources, serious disruption of agri-
cultural production and food supply chains, and irreversible damage to sensitive ecosystems
(FAO, 2020). This concerning situation could reach a critical level in the near future, potentially
leading to global food crises that could directly threaten the nutrition and food security of millions
of people worldwide and destabilize social and economic stability (Graham, 2022).

Climate change is at the center of the international agenda as one of the most important envi-
ronmental, social, and economic issues of the 21st century. This phenomenon, which poses a
global threat with effects such as rising temperatures, extreme weather events, and sea level rise,
has become a crisis that requires humanity to produce urgent solutions. In this context, the con-
cept of carbon footprint has become a strategic tool that allows individuals, institutions, and coun-
tries to measure and evaluate their impact on the climate (Wiedmann & Minx, 2008)

Carbon footprint is an important environmental measurement that represents the total
amount of greenhouse gases or carbon dioxide emissions released into the atmosphere through-
out a product or activity’s life cycle. This measurement is currently recognized as one of the fun-
damental indicators in sustainability studies (Wiedmann & Minx, 2008). In other words, carbon
footprint is a comprehensive concept that measures and evaluates the environmental damage
caused by human activities (transportation, heating, electricity use, consumed products, etc.) in
terms of greenhouse gas emissions, as units of carbon dioxide. This concept enables the concrete
measurement and comparison of environmental impacts at both individual and institutional lev-
els. By analyzing 3,459 articles in Web of Science between 2000-2022, the areas where carbon
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footprint research is concentrated, production differences between countries, and study themes
have been successfully revealed (Ellouz & Barkouti, 2023).

Scientific research has established that carbon emissions from human activities have serious
and permanent negative effects on the world’s ecosystem. These emissions, which underlie prob-
lems such as global warming, climate change, and biodiversity loss, threaten the ecosystem’s bal-
ance. In this regard, organization employees, suppliers, civil society organizations, and politicians
play an important role in the process of reducing carbon emissions (Penz & Polsa, 2018). Each of
these stakeholders can contribute to change by promoting sustainable practices and supporting
carbon reduction strategies in their spheres of influence. Additionally, it has been emphasized that
efforts to raise public awareness and consciousness are of great importance in this matter (Galli,
Wiedmann, Ercin, Knoblauch, Ewing, & Giljum, 2012). These efforts provide motivation for indi-
viduals to make more sustainable choices in their daily lives and reduce their carbon footprints.
To prevent these negative outcomes or at least mitigate their effects, it is of great importance to
develop and implement comprehensive and effective adaptation policies against climate change.
For these policies to succeed, both short term and long-term goals need to be established and
systematically monitored. The sustainability of natural resources and protection of ecosystems
should constitute the fundamental aim of such policies and should be among the indispensable
priorities for leaving a livable world for future generations (IPCC, 2019). In particular, reducing
greenhouse gas emissions is one of the most important and urgent steps to slow down climate
change and minimize the negative effects of global warming. Controlling greenhouse gas emis-
sions is vital to reduce the impacts of climate change on ecosystems, human health, and economic
systems. In this context, controlling emissions from industrial facilities, increasing energy effi-
ciency, adopting innovative technologies, and transitioning to sustainable production methods
are of critical importance. Comprehensive strategies for reducing carbon emissions encompass
many different areas, such as expanding the use of renewable sources like solar, wind, and geo-
thermal in energy production, implementing more environmentally friendly alternatives in trans-
portation like public transit and electric vehicles, effectively protecting existing forests and
creating new forest areas, promoting sustainable agricultural practices that protect soil and water
resources, and optimizing industrial processes to minimize environmental impacts. The success-
ful implementation of these strategies at local, national, and global scales plays a decisive role in
reducing the effects of climate change and building a sustainable future. The effective implemen-
tation of these strategies is critical to achieving long-term environmental goals. This requires es-
tablishing strong cooperation and coordination among governments, the private sector, civil
society organizations, and citizens, as well as developing the necessary financial resources and
technological infrastructure. This multi-stakeholder approach will enable the production of holis-
tic and effective solutions in achieving sustainable development goals and combating climate
change.

In recent years, the topic of carbon footprint has become an area of intense interest among
researchers both nationally and internationally, taking center stage in sustainable development
and environmental protection efforts. Particularly as the global effects of climate change become
more evident, the number and scope of academic studies on this subject have increased signifi-
cantly. This research aims to provide a comprehensive and systematic bibliometric overview of
past and current trends in articles on carbon footprint and climate change indexed in Web of Sci-
ence (WOS) and Scopus databases, leading platforms of global academic literature.

The increasingly visible global effects of climate change have led to a significant increase in
academic studies in this field. This research aims to quantitatively identify current gaps in the
literature and research growth by examining trends from past to present in publications on car-
bon footprint and climate change in databases such as Web of Science (WOS) and Scopus using
bibliometric methods. The analysis conducted within this scope makes a major contribution to
understanding the direction of scientific knowledge in combating the climate crisis. It also aims to
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reveal the knowledge structure and transformations over time by evaluating scientific publica-
tions on carbon footprint and climate change through bibliometric analysis. This analysis provides
the opportunity to map past academic contributions as well as identify under addressed themes,
potential collaborations, and data based orientations for policymakers. We can list the projections
in scientific production of interdisciplinary intersections related to carbon footprints for example,
in areas such as urban planning, supply chain management, agriculture among the unexplored
areas this study highlights. It not only maps the historical development and current dynamics of
academic literature but also provides a data-based roadmap for future sustainability policies,
technological investments, and interdisciplinary collaborations. Carbon footprint research inher-
ently has a multi-stakeholder structure. Universities and research institutions assume pioneering
roles in developing theoretical approaches and standardizing measurement methods. The private
sector contributes to the process with applied data production and innovative solution models,
especially in high-emission sectors such as energy, transportation, and food. However, the effec-
tiveness of these strategies is directly related to policies suitable for global cooperation, support
from local governments, and social awareness (Kaman & Bozkurt, 2025). Additionally, govern-
ments and policymakers integrate scientific outputs into climate policies, feeding mechanisms
such as carbon pricing, carbon tax, and emission trading systems from these researches (Setiawan
et al,, 2023). This interaction demonstrates that academic knowledge production finds concrete
responses not only at the scientific level but also at the social and economic level.

Bibliometric analyses on climate change and carbon footprint reveal that academic produc-
tion in this field has increased significantly both quantitatively and qualitatively over the years
(Marvin & Augustine, 2025). It has been noted that there was a significant increase in carbon-
related publications between 2010-2025, with China and the UK being at the forefront of carbon
neutrality research (Setiawan et al., 2023). In a bibliometric analysis on climate change and ac-
counting research, a substantial increase in publication volume during the 2013-2023 period was
highlighted, emphasizing that this increase was linked to global events and institutional orienta-
tions (Lindawati & Meiryani, 2024). Analyses covering the years 2006-2022 identified an increas-
ing trend toward applied themes such as energy efficiency and carbon management (Dong et al.,
2024). Research clusters identified through social network analyses in carbon footprint publica-
tions during the 2007-2022 period were presented, highlighting developments in sustainability
assessments and calculation methods (Zhao et al., 2023). International carbon emissions litera-
ture was examined using scientific knowledge mapping methods; hot topics that could be effective
in policy-making processes were identified (Han et al., 2022). Emphasizing the importance of in-
put-output analyses in carbon footprint research, a two-stage development process focusing par-
ticularly on supply chain and impact factors was determined (Zheng, Li & Chai, 2023). Finally, a
study covering the period 1991-2022 examined the development of carbon peak and carbon neu-
trality research, systematically revealing growth dynamics in the literature (Ellouz & Barkouti,
2023). Using Web of Science (WOS) data, carbon footprint and climate change research trends
were analyzed for the 2000-2022 period (3,459 articles), showing that the USA, China, UK, Aus-
tralia, and Germany accounted for 60% of total production (Fu & Waltman, 2021). A large-scale
study based on bibliometric analysis of approximately 120,000 climate change publications be-
tween 2001-2018 was presented, detailing how research areas shifted from physical sciences to
policy models and examining production differences between countries in detail (Ketrez, 2024).
A bibliometric and visual analysis covering carbon emissions, carbon footprint, carbon tax, and
green technology diffusion topics was conducted for the years 2015-2024. Additionally, the de-
velopment of the field was examined through visual bibliometric mapping of carbon footprints
based on 626 articles in a healthcare sector-based analysis. Despite these example studies being
conducted within the framework of a single topic or sector, they emphasize that this study is the
first more comprehensive work that covers both “climate change” and “carbon footprint” con-
cepts, encompasses the 2010-2025 period, and is based on two major international databases.
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While these studies reveal that bibliometric methods are effectively used in the field of climate
change and carbon footprint, they show that research focusing on the 2010-2025 period that ad-
dresses these themes simultaneously and holistically is limited. In this respect, the current study
aims to fill a significant gap in the literature by presenting a large-scale analysis that covers both
fields and jointly uses Scopus and Web of Science databases.

1.1. Development Processes of Carbon Footprint and Climate Change Research Early
Periods (19th Century - Early 20th Century)

Climate change and carbon footprint topics are closely related to the characteristic properties
of various gases in the atmosphere and their complex interactions on Earth’s surface, rather than
being merely a subject of scientific curiosity. Towards the end of the 19th century, the establish-
ment of temperature data was of great importance in understanding global warming. Research
shows that temperatures were approximately 0.20°C colder compared to the average tempera-
ture values of the 20th century (Schneider et al., 2023). The instrumental observations and meas-
urements conducted during this historical period, particularly the records kept by the East India
Company, emerged as extremely important data sources for determining and examining atmos-
pheric and temperature changes following large-scale volcanic eruptions (Brohan et al., 2012).
These observations and measurements have made significant contributions to the development
of modern climate science by establishing a fundamental reference point in understanding the
natural variability of the climate system and evaluating the effects of various atmospheric events
on global climate.

19th in the period extending from the end of the century to the beginning of the 20th century,
climate change and carbon footprint research reflect an important era where the impact of human
activities on climate gained increasing recognition and scientific studies accelerated. Two signifi-
cant discoveries formed the theoretical foundation of modern climate science: John Tyndall’s
identification of the greenhouse effect by discovering the ability of atmospheric gases to trap solar
radiation (1859) and Swedish chemist Svante Arrhenius’s demonstration through mathematical
models that increased CO, concentration in the atmosphere could cause significant rises in global
temperatures (1896) (Fleming, 1998). During this period, with the acceleration of industrializa-
tion, the potential effects of industrial emissions from coal-fueled factories and transportation ve-
hicles on the climate system began to be noticed and discussed by scientists (Haszpra, 2022).
Historical life cycle analyses and archival studies conducted in Denmark chronologically docu-
mented changes in carbon footprint during the process of social development (Bruhn et al., 2024).
The human-induced (anthropogenic) global warming theories of Arrhenius and later Guy Stewart
Callendar initially received limited interest. Over time, these theories created increasing interest
and research motivation in the scientific community (Weart, 2015). However, due to the complex
structure of the climate system, the multiplicity of variables, and limitations in measurement
methods, scientific skepticism and alternative views continued to exist in academic discussions
for along time (Lobus et al.,, 2023).

1.2. Mid to Late 20th Century

In the mid-century, the effect of greenhouse gases on global temperatures became increas-
ingly evident through scientific research and observations. Comprehensive studies during the pe-
riod known as Early Twentieth Century Warming (ETCW) clearly demonstrated that the effect of
greenhouse gases in the atmosphere led to significant temperature increases as a result of com-
plex interactions between both natural climate variability and anthropogenic factors. Further-
more, during this critical period, severe climate anomalies such as the Dust Bowl that affected
large agricultural areas in North America during the 1930s and 1940s dramatically demonstrated
the profound and lasting effects of human activities on climate systems (Hegerl et al., 2018). Such
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large-scale environmental events served as an important catalyst in developing social awareness
about climate change and laid the groundwork for the strong emergence of scientific and political
discussions about human induced climate variability. These developments have established a
solid foundation for the multi-factor analysis approach of today’s climate modeling methods.

1.3.1980s-2000s: Foundation of Carbon Footprint and Climate Change Research

In the 1980s, the concept of carbon footprint began to gain significant prominence in scientific
literature through comprehensive research and studies aimed at measuring the impact of individ-
ual and social consumption on greenhouse gas emissions. This concept marks a turning point in
terms of quantitative assessment of environmental impacts and setting sustainability goals. Par-
ticularly in the 1970s, a notable peak in attention to carbon footprint was observed, significantly
increasing academic and political interest in consumption-based emission calculations. Research-
ers and policymakers began to examine the environmental impacts of individual consumption
patterns in more detail. In the late 1980s, the United Nations Intergovernmental Panel on Climate
Change (IPCC) was established, and this important development played a critical role in forming
the first international consensus on the effects of global warming. During this period, the scientific
consensus that climate change was human-induced grew stronger and was supported by research
results from various disciplines. The carbon footprint concept began to be widely used, especially
in the 1990s, as a systematic way to measure, monitor, and evaluate greenhouse gas emissions
released into the atmosphere by individuals, institutions, and organizations. This methodological
approach has become a fundamental tool in identifying and developing reduction strategies for
emission sources at different scales. During this period, debates between technological optimism
and pessimism regarding climate change mitigation came to the forefront intensively in academic
and political circles, with detailed emphasis on the technical, economic, and social complexities of
addressing emissions in different consumption sectors (Bruhn et al., 2024). These multidimen-
sional discussions clearly demonstrated the urgent need for more comprehensive, systematic, and
integrated strategies in combating climate change and formed the foundation of today’s sustaina-
bility policies.

1.4. 21st Century: Fighting Carbon Footprint and Global Climate Change

In this century, especially with the Paris Climate Agreement (2015), the fight against climate
change gained even more importance on a global scale. Carbon footprint has become a fundamen-
tal tool in assessing the environmental impacts of not only countries but also companies, individ-
uals, and industries. Research has focused on methods to limit greenhouse gas emissions by
examining the environmental, economic, and social dimensions of carbon footprint reduction tar-
gets. Current research emphasizes that more comprehensive strategies are needed to reduce
greenhouse gas emissions by combining knowledge gained from past periods with modern tech-
nological advances. However, as evidenced by fluctuating carbon footprints over decades, balanc-
ing economic prosperity with environmental sustainability remains a fundamental challenge
(Bruhn et al,, 2024). Although significant progress has been made in understanding climate
change, reconciling economic growth with environmental sustainability remains a major chal-
lenge. The historical course of carbon emissions and climate variability continues to shape today's
strategies for combating climate change. The success of these strategies depends on establishing
a healthy balance between reducing greenhouse gas emissions and economic development.

This historical continuity plays a decisive role not only in understanding the past in climate
change research, but also in developing future policy, technology, and society-based solutions.
Contemporary research, as part of a line extending from Arrhenius’s (1896) theoretical calcula-
tions to the IPCC’s scenarios, examines humanity’s impacts on the environment and seeks com-
mon responses to these impacts. This process, which follows historical trends, clearly
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demonstrates both the continuity of scientific studies and how these studies shape current prac-
tices (Arrhenius, 1896). This situation reveals that the fight against climate change is not just a
current issue, but also relies on knowledge accumulated from the past and long term strategies.
Carbon footprint and climate change research have over time become influential not only in sci-
entific circles but also in policy development processes. These scientific efforts continue to guide
both theoretical and applied fields in line with sustainable development goals.

2. MATERIALS AND METHODS

The primary material of this research consists of international academic studies and relevant
literature articles on climate change and carbon footprint. In January 2025, academic studies pub-
lished between 2010-2025 in the Web of Science (WOS) database were examined in detail. The
selection of the 2010-2025 time span was made to provide an up-to-date and comprehensive
overview of the literature on carbon footprint and climate change research. Identifying 2011 as
the starting year is associated with the period marking significant growth and institutionalization
in global climate change research. In particular, the increasing influence of international climate
policy frameworks and the wider adoption of bibliometric studies in this field have made this pe-
riod critical. Moreover, this time span enables a systematic analysis of recent developments,
emerging research trends, and policy-oriented academic outputs, thereby strengthening the con-
ceptual coherence and temporal relevance of the dataset. In the literature review, the keywords
“climate change” and “carbon footprint” were used as search strings. In addition, to broaden the
scope of the search strategy, related supplementary keywords such as “CO, emissions,” “carbon
emissions,” and “greenhouse gas emissions” were incorporated into the query structure. The exact
query strings used in the study were as follows: [(“climate change” OR “CO, emissions” OR “carbon
emissions” OR “greenhouse gas emissions”) AND (“carbon footprint” OR “carbon footprint” OR
“carbon foot print”)], and this query was searched within the title, abstract, and keyword fields.
As inclusion criteria, academic journal articles and conference proceedings published in English
between 2010 and 2025 were selected. The exclusion criteria were defined as publications that
did not contain the relevant keywords, studies for which the full text was not accessible, and du-
plicate (redundant) records (Donthu et al,, 2021). In the analysis process, basic bibliometric indi-
cators such as number of publications, citation count, h-index, number of authors, co-authorship
relationships, keyword co-occurrence, and citation effects were used. These indicators enabled
multifaceted analysis of dimensions such as academic production rates, institutional and national
collaborations, author networks, and subject representation in specific regions. The primary ma-
terial of this research consists of international academic studies and relevant literature articles on
climate change and carbon footprint. Research on climate change and carbon footprint has in-
creased significantly over the last twenty years. However, there is still a lack of systematic biblio-
metric analysis regarding the scientific production dynamics of these studies. In January 2025,
studies published between 2010-2025 were comprehensively analyzed using Web of Science
(WoS) and Scopus databases. This analysis aims to reveal publication trends, research collabora-
tions, and the transformation of thematic focuses. As the impacts of climate change become in-
creasingly urgent, this gap in the literature has made understanding research orientations a
strategic necessity (Kaya & Uzun, 2024). Our study aims to support the decision-making processes
of policymakers, academics, and private sector actors in a data driven manner.

Emphasized that bibliometric analyses include main and enriched techniques. Performance
analyses and science maps are among the main techniques, while network analyses are included
in enriched techniques. All of these techniques were utilized in this research. In the first phase of
the bibliometric analysis method, research in Scopus and WoS databases related to carbon foot-
print and climate change was examined. Subsequently, the most productive authors, research
years, topic development rates, countries, prominent keywords, relationships between words,
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and popularity periods of concepts were addressed. Analyses were conducted through compari-
son of Scopus and WoS databases. This approach is expected to bring different perspectives to the
literature. The Web of Science (WOS) database was found suitable to meet the research require-
ments (Kaya & Uzun, 2024). The analysis results cover publications between 2010-2025 in both
WoS and Scopus databases. The research seeks answers to problems related to the following var-
iables:

2.1. Research Questions Under Thematic Categories

2.1.1. Productivity Trends

e What are the Year, Number of Research, Annual Growth Rate (%), Total Citation Count,
Total Citation Count (Excluding Self-citations), Average Citation Count, and H-Index ratios of car-
bon footprint and climate change research in Scopus and WoS databases?

2.1.2. Collaboration Networks and Prominent Actors

e Who are the main authors, countries, and what are the keywords in carbon footprint and
climate change research?

2.1.3. Keyword Dynamics

e In which years did the most frequently emphasized keywords and research intensity in-
crease in carbon footprint and climate change research?

e Whatis the structure of keyword relationships and co-occurrence network in carbon foot-
print and climate change research?

2.1.4. Thematic Maps and Conceptual Development

e Which concepts stand out in the thematic map of carbon footprint and climate change re-
search?

e How have the development processes of carbon footprint and climate change research
been shaped?

2.1.5. Political and Scientific Implications

e What are the findings from carbon footprint and climate change research and what
measures should be taken for the future?

The density maps created within the scope of the study were prepared using the VOSviewer
program to visualize the distribution of research topics over time. Keyword co-frequency density
mapping was used to determine thematic density centers. Bibliyometric mapping and network
visualization analyses were conducted using VOSviewer software (version 1.6.20). To improve
analytical robustness and reduce noise in the dataset, a minimum occurrence threshold for docu-
ments/keywords was applied, and only items meeting the predefined frequency criterion were
included in the analysis. For constructing network structures, the “association strength” normali-
zation method commonly used in bibliometric co-occurrence analyses was preferred (van Eck &
Waltman, 2010). Clustering was performed using VOSviewer’s built-in modularity-based cluster-
ing algorithm; the resolution and minimum cluster size parameters were optimized in accordance
with standard methodological approaches used for large-scale bibliometric datasets. These pa-
rameter settings contributed to clearer identification of thematic structures and improved inter-
pretability of the network maps. In addition, CiteSpace was used only as a reference within the
theoretical framework of the study and was not included in the empirical analysis process. All
bibliometric analyses in the study including co-authorship, keyword co-occurrence, and visuali-
zation of citation networks were carried out solely using VOSviewer. VOSviewer was selected be-
cause it can efficiently perform network-based analyses on large-scale bibliometric datasets and
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visualize results with a high level of interpretability (Cobo etal., 2011). This approach is consistent
with the methodological framework widely adopted in the bibliometric analysis literature.

This visualization technique enables the analysis of knowledge clusters in the research field
by revealing prominent topics in literature and interdisciplinary transitions (Van Eck & Waltman,
2010). In the climate change literature of education, country and institution-based collaborations
and the most frequently used keywords (for example “climate change” and “sustainability”’) have
been presented with formal maps (Dénmez & Dogan, 2023). “Hot themes” and author collabora-
tions in the international carbon emissions literature have been analyzed using VOSviewer
through scientific knowledge mapping methods. As a result of these analyses, both author net-
works and thematic clusters at the country level have been clearly revealed (Zhao et al., 2023). In
a study published by MDPI, VOSviewer and CiteSpace were used together to perform “co-citation,”
“dual-map overlay” and “keyword co-occurrence networks” analyses. Through this, the
knowledge structure of the literature and leading trends have been systematically mapped.

3. RESEARCH FINDINGS

3.1. Publication Metrics

With the help of bibliometric analyses, research from Web of Science (WoS) and Scopus,
which are among the most important databases of academic publications, were thoroughly
searched to comprehensively examine the topics of carbon footprint and climate change in the
literature, and the findings obtained are systematically summarized in Table 1. These databases
were selected considering both the breadth of publications they cover and the quality standards
of academic studies.

Table 1. General results of carbon footprint and climate change research

Total Number Total Number

Number  Annual Total of Citations of Citations
of Growth Number of (Excluding (Excluding
Data Year Research Rate (%) Citations Self-citations) Self-citations) H-Index
WoS 2010-2025 111 %1.698 125,983 122,017 178,266 27.27
Scopus 2010-2025 195 %23,45 2,000 1,800 58,65 18,08

This table compares the bibliometric characteristics of research on “carbon footprint” and
“climate change” between Web of Science (WoS) 2011-2025 and Scopus 2010-2025. In the Web
of Science (WoS) database, a total of 111 articles have been published with an annual growth rate
of 1.698%. These studies received 125,983 total citations, with 122,017 citations excluding self-
citations. The average citation count and H-Index value were determined to be 27.27. This data
indicates that research published in WoS has high academic impact. In the Scopus database, 195
studies have been published, and the annual growth rate has reached 23.45%. Research in Scopus
received 2,000 total citations, with 1,800 citations excluding self-citations. The average citation
count is around 58,65 and the H-Index value is 18.08. This situation demonstrates that research
published in Scopus shows rapid growth and reveals increasing academic interest in the subject.
Citation counts and H-Index values in both databases indicate growing academic impact in the
field. While WoS research reaches a broader academic audience, the high growth rate in Scopus
indicates that this field is rapidly spreading as a new research topic. This analysis proves that
carbon footprint and climate change topics are receiving increasing attention in scientific circles.
As shown in Figure 1 and Figure 2, when examining the distribution of articles by year, the highest
number of articles was reached in 2024.
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Figure 2. Distribution of Articles by Years (WoS Data)

Web of Science (WoS) and Scopus databases are two distinct citation indexing systems that
hold significant importance in academic literature. According to data up to 2025, annual publica-
tion numbers have shown continuous growth in both databases. While WoS published 1,188 doc-
uments in 2024, 989 in 2023, and 832 in 2022, Scopus contains 1,455, 1,164 and 929 documents
respectively for the same years. This data demonstrates that Scopus indexes more academic pub-
lications. When examining 2020 and earlier, a similar trend is observed: in 2020, WoS had 496
documents while Scopus had 821 documents; in 2015, WoS had 214 documents while Scopus had
395 documents. These differences stem from the databases’ varying scope, indexing criteria, and
content strategies across disciplines.
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3.2. Author Contributions

While Scopus can be said to have broader coverage compared to WoS, both databases are
considered reliable sources in academic studies and are widely used in citation analyses. The num-
ber of publications in Scopus for authors shown in Figure 3 are as follows: Tollefson, ]. (29 publi-
cations); Haines, A. and Heinonen, J. (25 publications each); Smith, P. (23 publications); Ebi, K.L.
and Styles, D. (21 publications each); Junnila, S. (18 publications); Hertwich, E.G. and McGain, F.
(17 publications each); Lenzen, M. and Ottelin, J. (16 publications each); Feijoo, G. (15 publica-
tions); Carvalho, M., Gonzalez-Garcia, S. and Wiedmann, T. (14 publications each); Azapagic, A. and
Nilsson, M. (13 publications each). These authors have made significant contributions in the fields
of sustainability, climate change, health, and environmental sciences.

Documents by author SCOPUS

Azapagic, A. and Nilsson, M.

13

Carvalho, M., Gonzilez-Garcia, S. and Wiedmann, T. —— |4
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I —— ) )
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Figure 3. Distribution of Articles by Authors (Scopus Data)

Figure 4 shows the names and citation percentages of the most cited authors in academic
studies. The authors’ surnames are listed alphabetically, with citation counts and total citation
percentages indicated next to each name. For example, while “Ahmad S” has 21 citations with a
ratio of 0.316%, “Fuluana-i-palmer P” and "“Heinonen ]J” have achieved the highest citation rates
with 26 citations. The prominent academics mainly work in the fields of environmental science,
sustainability, and life cycle analysis. The abundance of authors with the same surname but dif-
ferent initials in the list indicates that some surnames are common in the academic community.
The higher citation counts of some authors demonstrate that they have conducted influential re-
search in their fields. The citation rates show that the scientific contributions of these names are
widely recognized.
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Figure 4. Detailed Distribution Analysis of Research on Carbon Footprint and Climate Change by Authors
(Data Obtained from Web of Science Database)

Table 2. Comprehensive Country-Based Comparison of Academic Studies in Carbon Footprint and Climate
Change Fields: Detailed Analysis of Publication Statistics Obtained from Web of Science and Scopus

Databases

Country WosS Publications Scopus Publications
United States 1,354 2,081
People's Republic of China 1,107 1,216

United Kingdom 753 1,355
Germany 533 623
Australia 502 678

Spain 448 467

Canada 401 515

As shown in Table 2, the total numbers and percentage distributions of academic publications
on carbon footprint and climate change in Web of Science (WoS) and Scopus databases have been
compared. The USA has the highest number of publications in both databases, followed by the
United Kingdom and China respectively. The high publication rates of the USA and the UK demon-
strate these countries' leading positions in climate change research. The relatively low number of
studies from developing economies such as China and India indicates the development potential
of academic productivity and future research opportunities in these countries.

12
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3.3. Keyword Analysis

Category. WoS (Web of Science) Featured
Terms

Environmental Themes sarhon footpring. climate changs.
snvironment

Sustainability sustainability. green. susfainable
sonsumption

Energy & Efficiency enerey, efficiency. emissions.
reduction

Management and Strategy | —— sarbon management. gresn sUppLY
shain management

Figure 5. The most prominent keywords in research related to the subject

As shown in Figure 5, the keywords that authors focused on most in the Scopus database re-
search are: carbon footprint, sustainability, climate change, environment, sustainable develop-
ment, green computing, greening, cloud computing, green supply chain management, renewable
energy, energy efficiency, environmental sustainability, carbon footprints, energy, energy con-
sumption, healthcare, circular economy, CO2 emissions, and global warming. In the WoS database
research, the keywords most emphasized by authors are: carbon footprint, sustainability, climate
change, carbon, green, environment, greening, green supply chain management, sustainable de-
velopment, energy, energy efficiency, renewable energy, cloud computing, ecological footprint,
greenhouse gases, environmental sustainability, footprint, life cycle assessment, and carbon foot-
prints.
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Figure 6. Density Map of Climate Change and Carbon Footprint Concepts in Scientific Literature

As shown in Figure 6, This visualization represents a comprehensive density map created us-
ing VOSviewer, an advanced visualization software. The map shows the frequency and density of
usage of “Climate Change” and “Carbon Footprint” concepts, which are among today’s most im-
portant environmental issues, in academic and scientific literature.

Yellow and Green Regions: The yellow and green areas on the map represent the most fre-
quently used terms. These colored regions visually demonstrate the most cited and discussed con-
cepts in academic studies and scientific research. “Carbon Footprint” and “Climate Change” stand
out as the most frequently referenced terms in scientific literature. These two concepts are di-
rectly linked to fundamental issues such as global warming, environmental impact, and sustaina-
bility, possessing an extensive literature network. Additionally, these concepts are central to
environmental research, establishing strong connections with other related topics. This density
indicates that scientific communities closely associate these two terms and that the search for
global solutions to climate change is shaped around these two fundamental elements. This visual
representation also clearly reveals the priority focus areas of academic research and policy devel-
opment processes.

Blue and Green Regions: Blue and green areas indicate terms used with medium frequency.
Terms particularly prominent in these regions, such as “Greenhouse Gases,” “Global Warming”
and “Sustainability” represent secondary concepts frequently encountered in topics related to cli-
mate change and carbon footprint. These terms shape discussions in various aspects of climate
change literature and provide a solid foundation for developing multidisciplinary solution pro-
posals. In climate science studies, greenhouse gas emissions and global warming issues emerge as
central topics examined in both theoretical research and applied studies. The medium-frequency
usage of these concepts indicates that the subject is addressed at a level that appeals to both tech-
nical and general readership.

Dark Blue Regions: Dark blue areas represent less common or specialized subtopics in re-
search literature that require specific expertise. “Carbon Tax,” “Water Scarcity” and “Life Cycle
Assessment” can be cited as examples of these areas. These specific terms indicate specialized
fields of study that require research and analysis in sustainability and environmental issues. While

14



Kaya ve Ozkan Oniir, Akademia Doga ve Insan Bilimleri Dergisi/Academia Journal of Nature and Human Sciences, 2026(1): 1-23

carbon tax and water scarcity issues are at the intersection of economic incentives and environ-
mental policy proposals in combating climate change, these areas also constitute important com-
ponents of social and industrial transformation. On the other hand, life cycle assessment
represents a comprehensive and technical methodological approach used in systematically meas-
uring environmental sustainability and calculating the carbon footprint of a product or service
from production to disposal. This analysis clearly shows that climate change and carbon footprint
topics are addressed from different perspectives and at varying levels of depth in the two data
sources examined.

4. DISCUSSION AND CONCLUSION

Data on the evolution and current status of carbon footprint and climate change research
shows that these topics are receiving increasing attention in the scientific community. The com-
parison of research in Web of Science (WoS) and Scopus databases clearly demonstrates the scope
of both topics in academic literature. The high citation counts and H-Index values in the WoS da-
tabase indicate that these studies have created a broad academic impact. Moreover, the higher
annual growth rate of research in Scopus proves that academic interest in climate change and
carbon footprint issues is rapidly increasing (Bruhn et al., 2024).

Looking at annual growth and differences between countries, the disparity between annual
growth rates in the two databases reveals significant findings. While databases like WoS that
started earlier have a more solid academic foundation, Scopus has shown rapid growth by cover-
ing more publications in certain years. A rapid increase has been observed in both databases par-
ticularly after the 2020s. Furthermore, the differences between countries are noteworthy. The
high publication numbers of the USA and United Kingdom in both databases reinforce these coun-
tries’ leadership roles in climate change research. The relatively low publication numbers in de-
veloping economies like China and India present opportunities for these countries to increase
their future research potential and academic productivity (Brohan et al., 2012). Looking at Key
Terms and Research Trends, the keywords in climate change and carbon footprint research reflect
the trends in literature. Basic concepts like “Carbon Footprint” and “Climate Change” are the most
frequently used terms in academic literature. Additionally, terms such as “Greenhouse Gases,”
“Global Warming,” and “Sustainability” stand out as concepts shaping broader, interdisciplinary
solutions to the issue. Low-frequency terms like “Carbon Tax” and “Water Scarcity” point to more
specific areas, and academic interest in these topics will play a more prominent role in future pol-
icy development processes (Schneider et al., 2023). In this context, the study by Ozyiirek (2024),
which conducts a bibliometric analysis of thematic areas such as carbon emissions, carbon foot-
print, carbon tax, and green technology diffusion, contributes to a comprehensive evaluation of
research trends in the relevant literature.

Bibliometric analyses in the field of carbon footprint and climate change demonstrate that
these topics are being addressed with increasing interest in the academic world. Comparative
evaluations conducted through Scopus and Web of Science (WoS) databases reveal both the quan-
titative and qualitative development of the literature. The WoS database provides a strong aca-
demic foundation with high citation numbers and H-index values by establishing a systematic
accumulation in earlier periods. In contrast, the high annual publication growth rate detected in
Scopus indicates that academic interest in this field has been rapidly rising, especially in recent
years (Bruhn et al., 2024). Between 2007-2022, a significant increase was observed in scientific
publications in the field of carbon footprint and climate change (Dong etal., 2024). Analyses based
on the Scopus database reveal that a total of 343 studies on climate change and sustainable devel-
opment themes have been identified, and the number of publications peaked in 2021 (S6kmen
Giirgam & Giirgam, 2022).
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When examining the annual growth rates of the two databases, significant differences in
trends over time are observed. While WoS's stability based on continuity ensures long term aca-
demic traceability of the subject, Scopus has stood out with higher publication volume especially
in the post-2020 period. In this literature, carbon neutrality, sustainability assessments, and car-
bon accounting methods draw attention as primary research areas. From a methodological per-
spective, approaches such as life cycle assessment (LCA) and input-output analysis are gaining
prominence (Marvin & Augustine, 2025). Research trends show a shift from scientific understand-
ing of climate systems toward technological solutions for climate change mitigation and the de-
velopment of regulatory policies (Lindawati & Meiryani, 2024). When examining geographical
distribution, China and the United Kingdom stand out as the countries contributing most to the
topic of carbon neutrality (Marvin & Augustine, 2025). In contrast, many developing countries,
especially regions like Indonesia where local academic output remains limited, have low repre-
sentation rates in the literature (Rehman et al.,, 2024). This situation can be associated with sud-
den policy changes regarding global environmental issues and post-pandemic sustainability
emphases. While the USA and United Kingdom maintain leadership in publication distribution by
country in both databases, developing countries such as China and India attract attention with
their growth potential rather than publication numbers (Brohan et al., 2012). This clearly demon-
strates the need to increase research capacity in developing regions. Although the general upward
trend in carbon footprint and climate change research is promising, addressing regional research
inequalities is an important requirement for the integrity of global scientific efforts in combating
climate change.

Keyword analyses play an important role in identifying trends in the literature. While funda-
mental concepts such as “Carbon footprint” and “climate change” stand out as the most dominant
terms in both databases, more strategic and managerial expressions like “green supply chain” and
“carbon management” are becoming more prominent in WoS. This indicates that WoS reflects the
interdisciplinary approach in the field of sustainability more extensively. On the other hand, terms
with low frequency but high political impact, such as “carbon tax” and “water scarcity,” signal that
future research agendas will increasingly intersect with public policies and environmental gov-
ernance (Schneider et al,, 2023). In particular, the adoption of the 2015 Paris Agreement is re-
garded as a critical turning point that triggered both quantitative growth and thematic expansion
in the climate change literature (Rogelj et al., 2016). Following this agreement, the adoption of
net-zero emission targets and carbon neutrality strategies by countries and institutions has con-
tributed to a marked rise in academic interest in low-carbon transition pathways, sustainable en-
ergy systems, and climate adaptation policies (IPCC, 2022; UNEP, 2023). Moreover, the
strengthening of international climate governance mechanisms and the broader adoption of pol-
icy approaches aligned with the Sustainable Development Goals (SDGs) have supported interdis-
ciplinary research trends that integrate environmental sciences, economics, and public policy
(United Nations, 2019). In this context, the bibliometric findings reveal not only an increase in
academic output, but also that global climate policies directly shape the scientific research agenda.

In conclusion, carbon footprint and climate change research reflect not only environmental
contexts, but also scientific production processes, interdisciplinary collaborations, and countries’
knowledge production capacities. Bibliometric data is a powerful tool for monitoring trends in
these areas and determining future research priorities. These analyses serve as an important
guide for policymakers, academics, and funders, highlighting emerging themes and regions where
research capacity needs to be strengthened.
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4.1. Future Measures to Be Taken

4.1.1. Reduction of Carbon Emissions

e The development of effective policies and strategies for reducing carbon emissions is of
critical importance. The widespread adoption of renewable energy sources (solar, wind, hydroe-
lectric) offers an important solution in reducing carbon emissions (Wang, 2024).

e Carbon capture and storage technologies (CCS) offer the potential to capture and safely
store carbon released into the atmosphere. The widespread and effective use of these technolo-
gies plays a major role in achieving long-term climate goals (Widianingsih, 2024).

e Approximately 120,000 climate change publications between 2001-2018 were analyzed,
and this study revealed that over time, research has shifted from understanding climate systems
to climate technologies and policies. Additionally, the production imbalance between developed
and developing countries indicates that policymakers need to empower developing countries (Fu
& Waltman, 2021).

¢ (limate change research encompasses many disciplines including environmental science,
meteorology, and ecology, and keywords such as sustainability and climate justice frequently ap-
pear in studies (Usta, 2023). There is a notable increase in research on carbon neutrality, with
China and the United Kingdom leading in innovation. This research covers technological, policy,
and economic dimensions, focusing on renewable energy and carbon capture technologies (Xu et
al,, 2023).

4.1.2. Sustainable Agriculture and Forest Management

e The agricultural sector is a significant source of the global carbon footprint. This impact
can be reduced by adopting sustainable agricultural techniques. Low-carbon farming practices,
organic agriculture, and agroecological methods are effective solutions in reducing emissions
from agriculture (Sahane et al., 2024).

e Forest conservation and reforestation projects form a key strategy in combating climate
change by increasing carbon absorption. Forest ecosystem services are of great importance both
in terms of carbon sequestration capacity and biodiversity conservation (Vishvas, 2024).

4.1.3. Policy and Social Awareness

e Strong and globally coordinated policies are necessary to reduce carbon footprint. Carbon
tax, carbon trading systems, and green economy policies are effective tools for limiting green-
house gas emissions and promoting sustainable growth (Khattra et al., 2024).

e C(Creating awareness about climate change and carbon footprint in society, organizing ed-
ucational programs and public information campaigns, and encouraging environmentally friendly
behaviors are vital. Understanding individual and collective responsibilities by society will in-
crease the effectiveness of policy changes (Adanma & Ogunbiyi, 2024).

e The study “A bibliometric and topic analysis of climate justice” (2024) revealed that the
climate justice issue has remained limited to a restricted group of countries and disciplines. The
study suggested that groups exposed to impacts in justice-based policies should be identified
through comprehensive analyses (Parsons et al., 2024).

4.1.4. Climate Adaptation and Technological Innovation

e Building resilient infrastructure against the negative effects of climate change and imple-
menting risk reduction strategies is necessary. Adaptation measures are particularly important
for water resource management, food security, and defense against sea level rise (Cheng, 2024).

e Inbibliometric analyses, 222,060 publications between 1980-2014 were examined, and it
was observed that adaptation, risk management, and defense topics were less represented in cli-

17



Kaya ve Ozkan Oniir, Akademia Doga ve Insan Bilimleri Dergisi/Academia Journal of Nature and Human Sciences, 2026(1): 1-23

mate change research compared to other sub-fields. However, a significant increase in these top-
ics was observed after 2005. Research has emphasized that studies particularly on adaptation and
vulnerability have high impact values (Haunschild et al., 2016).

e The bibliometric analysis titled “Climate change adaptation policy and governance in the
water sector” revealed a 16% annual increase in publications in the field of climate change adap-
tation and water sector governance during the 2007-2023 period. However, studies in vulnerable
regions such as Pacific islands and Sub-Saharan Africa remain insufficient; in line with these find-
ings, the development of priority research programs for water management and climate adapta-
tion in vulnerable regions stands out as a policy recommendation (Majahana et al., 2025).

e Green technology and innovative solutions play a key role in building a sustainable future.
Technological innovations provide important tools for improving energy efficiency, enhancing
waste management, and reducing carbon footprint. Supporting clean energy and environmentally
friendly technologies is essential for achieving sustainable development goals (Alkofahi, Duran, &
Saqib, 2024).

Academic research on carbon footprint and climate change has played a key role in systemat-
ically addressing global problems by creating significant impact in light of comprehensive scien-
tific data. These studies examine different dimensions of climate change and reveal its effects on
both ecological systems and human communities in detail. Research in prestigious databases such
as Web of Science and Scopus shows that this field has rapidly expanded in recent years and in-
terdisciplinary studies are increasingly growing. However, strengthening sustainable policies and
supporting institutional structures is necessary for research to create deeper and lasting impacts.
The transformation of this academic knowledge into practical applications in more areas is criti-
cally important, especially in developing countries, for reducing the negative effects of climate
change and managing carbon footprint more effectively and sustainably. This transformation pro-
cess requires coordinated efforts at local and global levels and long term strategic planning.

This study presents a bidirectional and comprehensive analysis covering the period 2010-
2025 by using Scopus and Web of Science (WoS) databases together, unlike the existing literature.
Unlike studies in the literature that generally focus on a single database, it provides an original
contribution in terms of both data diversity and comparative evaluation of global trends. The an-
alyzed time period carries the distinction of being the most current study in the literature by cov-
ering publications up to 2025. Keyword distribution maps, author collaboration networks, and
country-based production tables created in the study were not only presented graphically, but
also clearly labeled, titled, and associated with findings within the text. Each visual has been inte-
grated with the contextual meaning of the analyzed finding and supported with concise yet ex-
planatory comments in the results section. This approach strengthens both the visual readability
and the depth and methodological consistency of bibliometric analyses. This holistic approach
makes the study not only a contribution to the existing literature but also an exemplary model for
bibliometric methodology.
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EXTENDED ABSTRACT

Introduction and Research Questions & Purpose

Since the Industrial Revolution, rapidly increasing industrial activities, rising energy con-
sumption, and the intensive use of fossil fuels have significantly increased the accumulation of
greenhouse gases in the atmosphere. This process has led to the intensification of environmental
problems such as global warming and climate change. The fact that these changes in the climate
system are largely human-induced has shifted the focus of scientific research toward measuring
and mitigating anthropogenic impacts.

In this context, the concept of the “carbon footprint” has emerged as an important indicator
used to quantify the total greenhouse gas emissions caused directly or indirectly by individuals,
institutions, and countries. The carbon footprint plays a critical role not only in assessing environ-
mental impacts but also in developing sustainable development policies. In line with the goals of
transitioning to a low-carbon economy, there has been a significant increase in academic studies
on carbon footprint in recent years.

Despite this rapid growth, there remains a need for a comprehensive evaluation of the general
trends in the literature, the areas of concentration, and the topics that have been insufficiently
addressed. Therefore, a systematic examination of carbon footprint research is essential for un-
derstanding the existing body of knowledge and identifying future research directions.

Research Questions & Purpose

The main purpose of this study is to conduct a bibliometric analysis of academic publications
on carbon footprint between 2011 and 2025 in order to identify trends, focal points, and research
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gaps in the literature. In this regard, the study aims to analyze the development of the field through
quantitative data and provide a framework to guide future research.

The study seeks to answer the following research questions:

¢ Whatis the annual distribution of academic publications in the field of carbon footprint?

e In which disciplines are carbon footprint studies most concentrated?

e Which countries produce the highest number of publications, and what does this distribu-
tion indicate?

e What are the most frequently used keywords in the literature, and how do they reflect
research trends?

e What insights do citation analyses provide regarding the academic impact of carbon foot-
print studies?

e Which areas in the literature remain underexplored and present opportunities for future
research?

In line with these questions, the study aims to present a comprehensive overview of the cur-
rent state of carbon footprint research and to highlight the need for more interdisciplinary ap-
proaches, particularly within the social sciences.

Methodology

This study employs a bibliometric analysis method to examine the development of carbon
footprint literature. Bibliometric analysis is a systematic approach that evaluates academic publi-
cations through quantitative data, enabling the identification of research trends, impact levels,
and knowledge structures within a specific field.

The data collection process was conducted in January 2025. Two widely recognized interna-
tional academic databases, Scopus and Web of Science (WOS), were selected as data sources.
Based on predefined keywords, the search identified a total of 9,335 publications in Scopus and
6,642 publications in WOS published between 2011 and 2025.

The collected data were filtered according to specific inclusion and exclusion criteria. Dupli-
cate records were removed, irrelevant studies were excluded, and a final sample of 111 articles
was selected for in-depth analysis.

The analysis focused on the following bibliometric indicators:

e Annual distribution of publications

e Country-based academic productivity

e Disciplinary distribution

e Keyword analysis

o (Citation counts and impact levels

The data were analyzed comparatively to identify patterns, trends, and relationships within
the literature. This methodological approach enabled a systematic evaluation of the evolution of
carbon footprint research, its main areas of focus, and potential gaps for future studies.

Results and Conclusions

This study provides a comprehensive bibliometric overview of carbon footprint research
published between 2011 and 2025, highlighting key trends, dominant research areas, and existing
gaps in the literature. The findings confirm that carbon footprint has become a central topic in
climate change research and sustainability discourse.

One of the key conclusions is that, although the field has grown significantly, it is still largely
dominated by technical and environmental disciplines. Therefore, there is a clear need to
strengthen research in the social sciences to better understand behavioral patterns, policy impli-
cations, and societal impacts related to carbon emissions.
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Additionally, the geographical concentration of publications in developed countries points to
an imbalance in global research contributions. Enhancing research capacity in developing coun-
tries and promoting international collaboration are essential for achieving a more inclusive and
comprehensive understanding of carbon footprint issues.

The study also highlights the importance of emerging themes such as renewable energy and
sustainability, which are expected to continue shaping future research directions. However, fur-
ther studies are needed to address underrepresented areas and integrate multidisciplinary per-
spectives.

In conclusion, this research offers a strategic foundation for understanding the evolution of
carbon footprint literature and provides valuable insights for academics, policymakers, and prac-
titioners working toward mitigating climate change and promoting sustainable development.
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