
  Journal of Art, Design and Architecture (JADA+Arch) 
Vol 02 No 01, May 2026,  

  E-ISSN: 3062-4037 

 

 

BAYSAK, A., & DAL., M.,. (2026). Research Trends in Climate Change Technology: A Global Bibliometric Study. Journal of 
Art, Design and Architecture (JADA+Arch), 76–97. https://doi.org/10.5281/zenodo.20533240 

Research Trends in Climate Change Technology: A Global Bibliometric 
Study 

 

Ayşenur Baysak1; Murat DAL2 

1Munzur University, School of Graduate Studies Department of Engineering Management, 62100, Tunceli, 
Türkiye. ORCID: 0009-0009-3252-9009 

(aysenurbaysak09@gmail.com) 

2Munzur University Faculty of Fine Arts, Design and Architecture, Department of Interior Architecture, 
62100, Tunceli, Türkiye. ORCID: 0000-0001-5330-1868 

 

Article History:  

Received: 26.02.2026 
Accepted: 04.05.2026  
Online First: 30.06.2026 
 
Kata Kunci:  
Spatial storytelling;  
AI-assisted design; 
Text–image coherence; 
Contextual accuracy; 
Comparative analysis 

 
This is an open access article under the 
CC-BY-NC-ND license 

 

Abstract:  

Climate change has become a critical global concern, prompting 
increased academic interest in technology-based mitigation 
strategies. This study presents a bibliometric analysis of 
scholarly publications on “climate change technology” to 
explore key publication trends, author productivity, 
institutional and national contributions, collaborative patterns, 
and thematic focuses. Data were retrieved from the Scopus 
database on May 23, 2025, using the keywords “climate change 
technology” and “climate change technology*” with no date 
restriction. After filtering out duplicates and irrelevant records, 
only bibliometrically suitable documents were included. Data 
processing and analysis were conducted using Microsoft Excel. 
The analysis examined publication frequency by year, 
document types, most cited studies, leading authors, countries, 
institutions, popular journals, and keyword patterns. Results 
revealed a significant rise in publication volume post-2015, with 
environmental sciences, engineering, and sustainability 
emerging as core disciplines. A large proportion of publications 
appeared in high-impact journals, emphasizing the scientific 
relevance and interdisciplinary nature of the topic. In 
conclusion, this study offers a comprehensive overview of 
academic activity in climate change technology. The results 
provide valuable insights into global research dynamics, 
highlight emerging themes, and support the strategic planning 
of future studies in this rapidly evolving field. 
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Introduction  

Climate change is recognized as one of the most significant environmental challenges 

of the 21st century, profoundly affecting ecological, economic, and social structures on a 

global scale. It poses an unprecedented threat to humanity, drawing increasing attention from 

scientific, political, and public spheres (Fu, Waltman, 2021). With the rise in greenhouse gas 

emissions, global temperatures are reaching record highs, intensifying the frequency and 

severity of environmental disasters such as droughts, floods, wildfires, and biodiversity loss. 

In response to this threat, the international community seeks to develop sustainable solutions 

to mitigate the impacts of the climate crisis and reduce future risks. Climate change 

technologies not only reduce environmental impacts but also contribute to socioeconomic 

development, playing a critical role in achieving sustainability goals (Khan, 2023). 

At the core of these solutions lies technology. A broad range of innovations, from 

carbon capture and storage systems to renewable energy sources, smart city applications, and 

climate modeling software, play a crucial role in ensuring environmental sustainability. 

Technological innovations are instrumental in reducing greenhouse gas emissions and 

achieving environmental sustainability (Cojocaru, 2024). These technologies not only 

contribute to emission reduction but also enhance the adaptive capacity of societies and 

support integration with long-term development goals. Technological applications developed 

in this context are considered fundamental building blocks in the creation of climate-resilient 

systems (Zhou, 2022). Technologies used in combating climate change establish a holistic 

link between policy and implementation by aligning development plans with climate 

objectives (Sachs, 2018).  The UNFCCC’s adaptation model illustrates the stepwise 

implementation of climate technologies within dynamic environmental systems, ensuring 

both mitigation and long-term resilience (UNFCCC, 2006). 

 

 
Figure 1. Iterative steps in planned adaptation to climate change 

 

This figure visualizes the process of integrating climate change technologies through 

a cycle of information awareness, planning, implementation, and monitoring. It distinguishes 

between mitigation-oriented and adaptive interventions while highlighting the contextual 

influence of policy and development priorities. 

 

The vital role played by climate change technologies has led to growing interest in 

this topic within academic circles. In recent years, there has been a noticeable increase in the 
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number of scientific publications on this subject, and the interdisciplinary nature of the 

research highlights the need to address the technology–policy–society interaction from a 

multifaceted perspective. A marked rise in the number of studies on climate change 

technologies has been observed in recent years, underlining the importance of 

interdisciplinary collaboration in this field (Li, Yao, Li, Wu, Liu, Wu, Chun, Octavianti, Cui, 

Xu, 2024). n particular, recent studies highlight the pivotal role of digital and data-driven 

technologies in accelerating climate mitigation efforts and enhancing system-level resilience 

(Creutzig et al., 2022). Interdisciplinary integration facilitates the development and 

implementation of innovative approaches, especially in technology-driven climate solutions 

(Berrill, 2022). In this context, systematically evaluating the contributions of different 

countries, institutions, and researchers is critical for identifying research trends, knowledge 

clusters, and gaps in the literature. Interdisciplinary bibliometric analyses allow for the 

visualization of knowledge flows and the identification of strategic research gaps in 

technology and environment-focused studies (Porter, Rafols, 2009). 

Bibliometric analysis methods emerge as a powerful tool to address this need, as they 

enable the mapping of literature density and the identification of strategic priorities in 

technology-based climate research (Wang, 2023). Analyzing the distribution of academic 

publications under a specific topic, their citation structures, key concepts, collaboration 

networks, and publication trends through quantitative methods makes it possible to present a 

structural map of scientific production in the field of climate change technologies. 

Bibliometric analyses serve as an effective tool for systematically identifying areas of 

concentration, knowledge gaps, and collaboration opportunities within research domains 

(Ellegaard, 2015). In doing so, existing knowledge becomes more visible, while providing 

concrete guidance for future research strategies. 

The primary aim of this study is to examine academic publications produced under 

the theme of climate change technologies using bibliometric methods, with the goal of 

identifying the field’s developmental trajectory, focal themes, leading institutions and 

countries, prominent authors, and influential journals. Based on data retrieved from the 

Scopus database, the conducted analyses aim to evaluate the evolution of scientific 

orientations in this domain over time and contribute to mapping international collaboration 

networks. International collaborations play a significant role in accelerating technological 

development and enhancing access to climate solutions for low-income countries (Sarkodie, 

2023). 

Climate change technologies serve not only as technical solutions to environmental 

problems but also as strategic tools that bridge policymakers, the private sector, and civil 

society actors. The innovative systems developed through these technologies improve energy 

efficiency, reduce dependence on fossil fuels, and enhance environmental risk management. 

Digital and automation technologies that accelerate energy transitions facilitate the adoption 

of low-carbon systems and increase energy security (Mi, 2022). The effectiveness of 

technological solutions is becoming increasingly evident in achieving goals such as reducing 

carbon footprints, promoting circular economy models, and ensuring climate justice. Green 

technologies play a central role in developing sustainable production and consumption 

models and serve as powerful tools in the fight against climate change (Gündoğdu, Aksoy, 

2023). 

However, the development of climate technologies progresses at different paces 

depending on regional resources, political stability, and economic infrastructure. While 
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developed countries hold a leading position in terms of R&D investments, incentive policies, 

and academic infrastructure, developing countries face various challenges in accessing and 

adapting to these technologies. Therefore, mapping the scientific output on climate 

technologies at the global level offers valuable opportunities not only for tracking scientific 

progress but also for analyzing regional disparities and collaboration potentials. 

In this context, bibliometric analysis fosters an interdisciplinary perspective by 

making visible the actors involved in the development of climate change technologies and 

the interaction networks among them. Citation analyses help identify influential studies; 

keyword analyses reveal the evolution of research themes; and collaboration maps uncover 

the connections between countries and institutions. These analyses allow for both quantitative 

and qualitative evaluations of knowledge production in the field. They not only measure 

academic impact but also highlight which technological themes are gaining prominence and 

in which regions research is concentrated (Ahmed, 2022). This method provides a solid 

foundation for analyzing topics situated at the intersection of environmental sciences, 

engineering, architecture, economics, energy systems, and sustainable development, as 

technology-based solutions are direct outcomes of interdisciplinary interaction (Jänicke, 

2022). The inherently multidisciplinary structure of climate technologies makes 

interdisciplinary integration inevitable in scientific knowledge production (Bettencourt, 

Kaur, 2013). 

Today, academic studies on climate change technologies span a broad spectrum, 

ranging from data-driven analyses to application-oriented projects. Especially, artificial 

intelligence and machine learning are increasingly employed for monitoring and reducing 

carbon emissions (Raimi, 2023). For instance, innovative approaches such as AI-supported 

emission prediction systems, biotechnological solutions for carbon capture, micro energy 

production modules, and smart systems transforming urban infrastructure have found their 

place in the scientific literature. This diversity provides researchers with a broad platform for 

both technical and conceptual discussions. Particularly, next-generation sensor technologies 

and IoT systems enable real-time monitoring of environmental data and the development of 

decision-support systems (Liu, 2023). 

In this context, the bibliometric analysis presented in this study aims to make a 

significant contribution to the literature by revealing in detail the temporal trends in scientific 

interest in climate technologies, the diversification of topics, and knowledge clustering. Such 

analyses facilitate the development of data-driven strategies for decision-making processes 

among policymakers and technology developers (Giuliani, 2022). Additionally, it is intended 

to serve as a guide for researchers working in this field and to provide strategic directions for 

future studies. Thus, the study not only captures a snapshot of the current landscape but also 

offers a roadmap for the future of technological knowledge production in the fight against 

climate change. This roadmap functions as a strategic guide for shaping future investments 

in climate technologies and strengthening evidence-based decision-making mechanisms 

(Nemet, 2022). Accordingly, bibliometric analyses do not merely identify scientific trends, 

but also reveal in which areas technology-based solutions are more effective, thereby building 

a bridge between policy and practice (Yuan, 2023). 
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Methodology 

This study aims to examine the academic literature on the topic of “climate change 

technology” using bibliometric methods. Bibliometric analysis is an analytical method that 

evaluates scientific publications in a specific research field through quantitative indicators, 

thereby revealing the developmental directions, thematic trends, and academic collaborations 

within the field. This method focuses not on the content, but rather on the structural features 

of academic publications, offering the possibility of mapping scientific production. 

Yalçınkaya and Kahraman (2023) define bibliometric analysis as an analytical method that 

evaluates scientific publications through quantitative indicators to uncover the developmental 

directions, thematic trends, and academic collaborations of a particular research field. It is 

stated that this method provides an opportunity to map scientific output by focusing on the 

structural rather than the content-based characteristics of publications. 

Bibliometrics, with its interdisciplinary approach, analyzes the dynamics of scientific 

knowledge objectively by examining multiple parameters such as academic productivity, 

citation structures, keyword interactions, and publishing platforms. Through this method, it 

is possible to systematically answer questions such as in which years the research topic gained 

intensity, who the most productive authors and institutions are, and which journals host the 

field. Bibliometric analyses are effective tools in understanding the evolution of research 

areas by examining the temporal distribution of publications, author contributions, and 

collaboration networks on a particular topic (Ay, Bekler, Bekler, Dal, 2025). Bibliometric 

studies provide the opportunity to objectively investigate the structure and development of 

scientific publications in a given field. Thus, they allow for the mapping of academic 

networks as well as the identification of future research opportunities (Bakac, 2021). 

Bibliometric analysis reveals the temporal, spatial, and institutional dimensions of scientific 

production by examining the structural characteristics of academic publications (Baysak, Dal, 

2025). 

Climate change technologies constitute a broad research domain that inherently 

intersects with various disciplines such as environmental sciences, energy policies, 

engineering, and sustainability. This multidimensional structure has been evaluated through 

bibliometric analysis to elaborate on the interdisciplinary relationships, core trends, and 

scientific development trajectory of the field. Bibliometric methods serve as effective 

analytical tools not only for assessing the global distribution of publications but also for 

identifying major trends and thematic clusters within the literature (Burkut, Dal, 2024). This 

method allows for an objective and quantitative understanding of publication trends and 

enables the generation of visual maps (Tekin, Burkut,Dal, 2024). 

The data used in this study were obtained from the Scopus database provided by 

Elsevier. Scopus is frequently preferred in bibliometric research due to its comprehensive 

indexing structure, high publication quality, and reliable citation data. As it includes various 

document types (e.g., articles, reviews, proceedings), and represents global scientific output, 

it offers a strong foundation for analysis. Şeref and Karagöz (2019) state that the Scopus 

database is frequently utilized in bibliometric studies and enables both forward and backward 

searches by providing access to articles and their references. 
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The data collection process was carried out on May 23, 2025. During the search, the 

keywords “climate change technology” OR “climate change technology” were used within 

quotation marks through the All Fields option. The asterisk () operator was added to the end 

of the term “technology” to expand the search so as to include plural and derived forms of 

the concept. This approach aimed to reach the maximum number of publications related to 

the field. 

The dataset was created to reflect the historical development of the literature without 

any year restriction. Duplicate records were removed, and only valid publications suitable for 

bibliometric analysis were included in the evaluation. The obtained data were organized using 

Microsoft Excel and visualized through graphical representations. Aydın and Koçak (2022) 

emphasize the importance of the data cleaning process in bibliometric analyses, stating that 

identifying and correcting duplicate entries and missing data enhances the accuracy of 

analytical outcomes. They also note that tools such as Microsoft Excel can be effectively 

utilized during data organization and visualization stages. 

The primary indicators considered in the analysis process included the number of 

publications by year, document types, most productive authors, top contributing institutions 

and countries, most cited works, publication journals, and keyword distributions. These 

indicators were used to identify both publication trends and the structural relationships within 

the research field. Aydın (2024) states that performance analysis in bibliometric studies 

mainly comprises citation and literature distributions across journals, countries, institutions, 

and authors. Through these indicators, both the publication trends and the structural dynamics 

of the research field were identified. 

As a result, the bibliometric analysis method in this study was employed to map the 

scientific landscape of the climate change technology field, reveal research trends, and 

develop strategic foresight for future scientific directions. This method not only analyzes the 

current state but also makes interdisciplinary interactions, collaboration networks, and 

thematic clusters visible. Usta (2023) asserts that bibliometric analysis of scientific studies 

on climate change and the climate crisis enables an in-depth examination of the literature, 

identification of research trends, assessment of collaborations among scholars, and evaluation 

of prominent topics. Bibliometric analyses provide a comprehensive map of the literature by 

quantitatively revealing the scientific structure and development trends in climate change 

research (Haunschild, Bornmann, Marx, 2016). 

 

Findings 

The bibliometric data used in this study were obtained from Elsevier’s Scopus 

database on May 23, 2025. During the search process, the “All Fields” filter was applied 

using the query “climate change technology” OR “climate change technology.” Both terms 

were enclosed in quotation marks, which caused Scopus to search for the exact phrases rather 

than interpreting them as individual keywords. Notably, the asterisk () character placed 

within quotation marks is treated by Scopus as plain text rather than as a truncation or 

wildcard operator. Therefore, this search strategy covers documents containing the exact 

phrase but does not always include variations such as “technologies” or “technological.” This 
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query retrieved a total of 1,753 documents, forming the basis for the analysis of the scientific 

literature on climate change technologies. 

An examination of the subject area distribution of academic publications on climate change 

technologies reveals that the literature is predominantly based in environmental and 

engineering disciplines. Of the total 1,753 publications, 577 belong to Environmental 

Science, making it the discipline with the highest volume of scholarly output on the topic. 

This is followed by Engineering (551 publications) and Energy (471 publications). This 

distribution indicates that climate technologies are primarily developed in close relation to 

environmental sustainability, energy systems, and engineering applications. Additionally, 

contributions from disciplines such as Social Sciences (393 publications) and Earth and 

Planetary Sciences (261 publications) demonstrate that the topic is addressed not only from 

a technical perspective but also within social, economic, and geological contexts. Other 

contributing disciplines include Chemical Engineering (156), Computer Science (140), 

Economics, Econometrics and Finance (137), Business, Management and Accounting (126), 

and Chemistry (124). This diversity highlights the inherently interdisciplinary nature of 

climate technologies and their openness to multidimensional scientific contributions. The 

disciplinary distribution of publications is visually summarized in Figure 1, which clearly 

illustrates the subject areas contributing to the field of climate change technology. 

 

Figure 1. Subject-area distribution of academic publications on climate change technology 

The distribution of academic publications on climate change technology by document 

type is presented in Figure 2. As observed, the majority of the literature consists of research 

articles published in peer-reviewed journals (954 publications). This is followed by 

conference proceedings with 355 publications, indicating that the field maintains a dynamic 

and continuously evolving nature through ongoing scholarly discussions. Book chapters 

(211) and review articles (138) also represent a significant share, reflecting the prevalence of 

both case-based studies and synthesized content presenting existing knowledge. Books (76), 

along with smaller numbers of editorial articles, short notes, conference reviews, and brief 

surveys, point to diversity in publication types. Overall, it is evident that academic works are 

predominantly disseminated through formal, scientific publication channels. 

 

Subject Area Count 

Environmental Science 577 

Engineering 551 

Energy 471 

Social Sciences 393 

Earth and Planetary Sciences 261 

Chemical Engineering 156 

Computer Science 140 

Econ., Econom. and Finance 137 

Busin., Manag. and Account. 126 

Chemistry 124 
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Figure 2. Distribution of document types related to climate change technology 

The language distribution of academic publications on climate change technology is 

presented in Figure 3. The data clearly show that English dominates the literature, 

encompassing a total of 1,730 publications. This underscores the prevailing role of English 

in global scientific communication and knowledge sharing within the field. Publications in 

other languages are quite limited. Contributions in languages such as Chinese (12 

publications), Korean (5 publications), and Portuguese (3 publications) remain minimal, 

while only a few publications were identified in Russian, French, Spanish, Slovenian, and 

Italian. This distribution highlights not only the importance of English for accessibility in the 

literature but also indicates that research on the topic is largely conducted according to 

international academic standards. 

 

Figure 3. Distribution of publication languages in climate change technology studies  

The keyword distribution of the publications analyzed in the study provides important 

insights into the thematic concentrations and content trends of the research. According to the 

data presented in Figure 4, the most frequently used keyword by far is “Climate Change,” 

Document Type Count 

Article (Makale) 954 

Conference Paper 355 

Book Chapter 211 

Review 138 

Book 76 

Editorial 8 

Note 4 

Conference Review 3 

Short Survey 2 

Erratum 2 

Language Count 

English 1730 

Chinese 12 

Korean 5 

Portuguese 3 

Russian 2 

French 2 

Spanish 1 

Slovenian 1 

Italian 1 
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appearing 400 times. This indicates that the concept of climate change is central not only in 

a general context but also fundamentally embedded within technological solutions. Following 

closely are terms such as “Carbon Dioxide” (180 occurrences) and “Greenhouse Gases” (133 

occurrences), reflecting a research focus on reducing greenhouse gas emissions, controlling 

carbon footprints, and mitigating environmental impacts. 

High usage of terms like “Sustainable Development” (100) and “Sustainability” (66) 

suggests that climate change technologies offer multidimensional solutions encompassing 

not only technical but also social and economic sustainability. The frequent appearance of 

keywords such as “Energy Efficiency” (86), “Gas Emissions” (83), and “Global Warming” 

(82) further indicates that technological innovations aimed at improving energy system 

efficiency are central to climate policy discussions. 

The term “Technology Transfer” (76) points to increasing research on the 

applicability of developed technologies across different geographic regions and the goal of 

disseminating these technologies globally through knowledge sharing. Keywords such as 

“Renewable Energy” (65) and “Carbon” (65) reflect the direct relationship between the use 

of clean energy sources and the reduction of carbon emissions. Overall, the keyword 

distribution reveals that the predominant research themes focus on environmental impacts, 

energy efficiency, and sustainable development, confirming the interdisciplinary and 

multilayered nature of the climate technologies literature. 

 

Figure 4. Most frequently used keywords in climate change technology publications 

The country-wise distribution of academic publications on climate change 

technologies provides a crucial indicator for revealing the geographic concentrations of 

scientific output. According to the data presented in Figure 5, the United States leads with 

326 publications. The leading position of the US can be directly attributed to its strong 

research infrastructure and its global influence on climate policies. Canada, with 293 

publications, holds a notable second place, reflecting the country’s active research efforts in 

sustainability, green technologies, and climate strategies. 

Keyword Count 

Climate Change 400 

Carbon Dioxide 180 

Greenhouse Gases 133 

Sustainable Development 100 

Energy Efficiency 86 

Gas Emissions 83 

Global Warming 82 

Technology Transfer 76 

Sustainability 66 

Renewable Energy 65 

Carbon 65 
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Following these, countries from different continents such as India (177 publications), 

the United Kingdom (163 publications), and South Korea (155 publications) highlight the 

global interest in climate technologies research. China (148 publications) also occupies a 

significant position, with an observed increase in research output driven by heightened 

academic investments and environmental policies in recent years. Countries like Australia 

(85 publications), Germany (48 publications), and the Netherlands (43 publications) continue 

to contribute academically, focusing on technological innovation and sustainability. 

Interestingly, 65 publications are listed as having an undefined source, which may be due to 

missing author affiliation data or the decentralized nature of international collaborative 

publications. 

Overall, this distribution indicates that scientific activities in the field of climate 

change technologies are concentrated in certain countries, while the research outputs also 

demonstrate intercontinental collaboration potential. 

 

Figure 5. Top contributing countries in climate change technology publications 

The analysis of the types of sources in which academic publications on climate change 

technologies are published provides important insights into the study’s reflection on scientific 

platforms. As shown in Figure 6, the vast majority of publications appear in peer-reviewed 

academic journals. The “Journal” category leads overwhelmingly with a total of 1,093 

publications. This indicates that the topic is extensively addressed on formal scientific 

platforms where it is examined in depth and with methodological rigor. 

Ranking second, Conference Proceedings (329 publications) demonstrate that current 

developments and discussions related to climate technologies are frequently shared at 

academic conferences. This data reveals that the field offers not only retrospective knowledge 

production but also a dynamic, real-time, and continuously evolving platform for scholarly 

debate. Source types such as Books (258 publications) and Book Series (61 publications) host 

studies with more comprehensive and holistic approaches. The limited number of 

publications in the Trade Journals category (12 publications) may reflect the interest of 

professional communities outside academia. 

Country/Territory Count 

United States 326 

Canada 293 

India 177 

United Kingdom 163 

South Korea 155 

China 148 

Australia 85 

Undefined 65 

Germany 48 

Netherlands 43 
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This distribution suggests that scientific production on climate change technologies is 

largely shaped through formal, peer-reviewed, academic platforms, while also benefiting 

from contributions across diverse knowledge dissemination channels. 

 

Figure 6. Source type distribution in climate change technology literature 

The sources with the highest number of publications on climate change technology 

are presented in Figure 7. According to the data, the source with the largest number of 

publications by far is the 2006 IEEE Climate Change Technology Conference, accounting 

for 100 publications. This high number indicates that large-scale academic events held in 

specific years can significantly contribute to the literature. Among periodicals, Renewable 

and Sustainable Energy Reviews (29 publications) and Sustainability (28 publications) stand 

out. These journals are high-impact, interdisciplinary platforms that accept publications in 

the fields of sustainability and renewable energy technologies. 

Other frequently preferred journals include Energy Policy (20 publications), 

International Journal of Hydrogen Energy (17 publications), Renewable Energy (14 

publications), Energy (14 publications), and Applied Energy (14 publications), which are 

directly related to energy and environmental policies. Additionally, leading journals such as 

Energy and Fuels (13 publications), Journal of Cleaner Production (12 publications), 

Industrial & Engineering Chemistry Research (12 publications), and Climate Policy (12 

publications) are also featured in the list. This distribution shows that the majority of the 

literature is published in the fields of energy systems, environmental engineering, and 

sustainable development, and that most publications are concentrated in high-impact, 

interdisciplinary journals. 

The analysis of leading authors in academic publications on climate change 

technologies is important for identifying pioneers and the most active researchers in the field. 

As shown in Figure 8, Jeong, S.K. holds the top position with 45 publications. He is followed 

by Grace, A.N. with 34 publications and Kollu, P. with 17 publications. These individuals 

are internationally recognized researchers specializing in energy technologies, sustainability, 

and environmental engineering. 

 

 

Source Type Count 

Journal 1,093 

Conference Proceeding 329 

Book 258 

Book Series 61 

Trade Journal 12 
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Figure 7. Top source titles in climate 

change technology publications 

Other notable productive authors include Rosen, M.A. (15 publications), Park, J.H. 

(15 publications), Dincer, I. (14 publications), and Na, J.G. (13 publications). Additionally, 

Vinoba, M. (12 publications) and Naterer, G.F. (11 publications) have also made significant 

contributions to the field. A common focus among these scholars is research related to energy 

transition, carbon management, and sustainable technology design. 

However, the database indicates that author information is listed as “undefined” for 

25 publications, which may result from records not linked to author profiles or incomplete 

data entry. Overall, this list helps identify influential figures shaping the climate technologies 

literature and reveals that scientific activity is concentrated around specific researchers. 

 

Figure 8. Most prolific authors in climate change technology publications 

Source Title (Abbreviated) Count 

IEEE Conf. on Climate Tech (2006) 100 

Renew. & Sust. Energy Rev. 29 

Sustainability 28 

Energy Policy 20 

Int. J. Hydrogen Energy 17 

Renewable Energy 14 

Energy 14 

Applied Energy 14 

Energy and Fuels 13 

J. Cleaner Production 12 

Ind. & Eng. Chem. Res. 12 

Climate Policy 12 

Author Count 

Jeong, S.K. 45 

Grace, A.N. 34 

Undefined 25 

Kollu, P. 17 

Rosen, M.A. 15 

Park, J.H. 15 

Dincer, I. 14 

Na, J.G. 13 

Vinoba, M. 12 

Naterer, G.F. 11 
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The publication stages of studies published on climate change technologies serve as 

an important indicator for understanding the maturity of the literature and the phases at which 

academic production is concentrated. As shown in Figure 9, the vast majority of the retrieved 

publications are classified as “Final” versions. A total of 1,740 publications represent content 

that has completed editorial processes, undergone peer review, and been published in full text 

within journal systems. This indicates that the dataset provides a strong foundation in terms 

of scientific validity and that the literature has reached a considerable level of maturity. 

Moreover, only 13 publications are in the “Article in Press” stage, demonstrating that 

the majority of studies in the field have already completed the evaluation and publication 

preparation processes. This distribution in publication stages confirms that the literature 

predominantly enters academic circulation in its final form and that the bibliometric data 

obtained are highly reliable. 

 

Figure 9. Publication stage distribution of documents on climate change technology 

The institutional distribution of academic studies on climate change technologies 

enables the identification of universities and research institutions contributing most 

significantly to the literature. According to the data presented in Figure 10, the Korea Institute 

of Energy Research holds the highest number of publications with 127 documents. Its leading 

position reflects South Korea’s research investments and strategic priorities in the field of 

climate technologies. 

Ranking second, the Vellore Institute of Technology, an Indian higher education 

institution, has recently distinguished itself through academic production focused on green 

technology and sustainability. Other institutions among the top five include Ontario Tech 

University (25 publications), the Chinese Academy of Sciences (22 publications), and the 

University of Waterloo (21 publications), all of which have produced influential research 

particularly in energy systems, carbon management, and environmental sustainability. 

The list also features internationally prestigious institutions such as the University of 

Cambridge (20 publications), alongside Canadian institutions like Carleton University (19 

publications), McGill University (18 publications), Natural Resources Canada (18 

publications), and Université Laval (18 publications), highlighting strong contributions from 

North America. This distribution indicates that institutions from both Asia and North 

America play dominant roles in the production of climate technologies literature and that 

there is a high level of institutional diversity in the field. 

Publication Stage Count 

Final 1740 

Article in Press 13 
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Figure 10. Institutional affiliation of top-contributing organizations 

Understanding which institutions support scientific production in the field of climate 

change technologies is crucial for discerning the direction of research investments and the 

priorities of countries in this area. According to the data presented in Figure 11, funding 

information is not specified in 1,242 of the evaluated publications. This may be due to 

incomplete reporting of funding sources in some publications or the prevalence of 

independent studies conducted without financial support. 

Among the institutions explicitly acknowledged for providing funding, the National 

Natural Science Foundation of China leads with support for 44 publications. This is followed 

by the European Commission, the European Union's scientific research funding body, which 

supported 39 publications. It is well known that China and the European Union have long-

term and comprehensive research investment programs in this field. Ranking third and fourth, 

respectively, the Natural Sciences and Engineering Research Council of Canada (34 

publications) and the Government of Canada (32 publications) reflect Canada’s publicly 

funded academic research capacity. 

Subsequently, key national funding bodies such as UK Research and Innovation (29 

publications), the National Science Foundation (26 publications), and the Ministry of Science 

and Technology of the People’s Republic of China (25 publications) follow. Additionally, 

institutions like the United States Department of Energy (17 publications) and the Horizon 

2020 Framework Programme (17 publications) have also made noteworthy contributions. 

This distribution demonstrates that research on climate change technologies is predominantly 

supported by public institutions, with funding sources primarily concentrated among major 

global actors including China, Canada, the European Union, the United Kingdom, and the 

United States. 

 

Affiliation Count 

Korea Institute of Energy Research 127 

Vellore Institute of Technology 42 

Ontario Tech University 25 

Chinese Academy of Sciences 22 

University of Waterloo 21 

University of Cambridge 20 

Carleton University 19 

Université McGill 18 

Natural Resources Canada 18 

Université Laval 18 
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Figure 11. Top funding sponsors in climate 

change technology studies 

The open access status of academic publications on climate change technologies is an 

important metric for assessing information circulation, accessibility, and potential public 

impact. As shown in Figure 12, a total of 429 publications fall under the open access category, 

made available to readers through various access types. This proportion indicates that a 

significant share of the publications within the analyzed dataset is shared without access 

restrictions. 

When examining the distribution by open access type, Gold Open Access (211 

publications) and Green Open Access (210 publications) are nearly equally preferred. The 

Gold model refers to articles made fully open access through the publisher, whereas the Green 

model allows authors to share their manuscripts in personal archives or institutional 

repositories. Additionally, 88 publications are categorized under Hybrid Gold Open Access, 

indicating selected articles within subscription journals made openly accessible. A smaller 

group of 51 publications falls under Bronze Open Access; these articles are freely accessible 

but lack permanent licensing, and their accessibility is not guaranteed over time. 

This distribution reflects a notable trend toward increasing accessibility of knowledge 

in the field of climate change technologies, with researchers increasingly adopting open 

access policies. Open access models facilitate the availability of scientific knowledge not 

only for the academic community but also for policymakers, industry representatives, and the 

general public. 

 

Funding Sponsor (Abbreviated) Count 

Undefined 1,242 

NNSF of China 44 

European Commission 39 

NSERC Canada 34 

Gov. of Canada 32 

UKRI 29 

NSF (USA) 26 

MOST China 25 

U.S. DoE 17 

Horizon 2020 17 

Open Access Type Count 

All Open Access 429 

Gold 211 

Green 210 

Hybrid Gold 88 

Bronze 51 



  Journal of Art, Design and Architecture (JADA+Arch) 
Vol 02 No 01, May 2026,  

  E-ISSN: 3062-4037 

 

 

BAYSAK, A., & DAL., M.,. (2026). Research Trends in Climate Change Technology: A Global Bibliometric Study. Journal of 
Art, Design and Architecture (JADA+Arch), 76–97. https://doi.org/10.5281/zenodo.20533240 

Figure 12. Open access distribution in climate change technology publications 

The annual distribution of scientific publications in the field of climate change 

technologies reveals the evolution and changing levels of academic interest in the topic. As 

illustrated in Figure 13, publication numbers remained relatively low between 1996 and 2005; 

however, a sharp increase occurred in 2006. This surge can be attributed, in part, to large-

scale scientific events such as the IEEE Climate Change Technology Conference held in the 

same year. Following 2006, the literature began to exhibit a steady growth trend. 

During the 2010s, a notable rise in publication numbers was observed, with annual 

outputs exceeding 90 publications between 2010 and 2014. This growth closely aligns with 

the increased international focus on sustainable development goals and the acceleration of 

investments in renewable energy. Although publication numbers have fluctuated since 2015, 

they have generally remained at consistently high levels. 

The most significant increase occurred in 2024, with the number of publications 

nearing 150—a record high. This spike can be associated with the resurgence of climate- and 

environment-focused research funding in the post-COVID-19 period, as well as the growing 

urgency of the global climate crisis. The 2025 data appears lower at present, as the year is 

not yet complete, but it is expected to increase by year-end. Overall, this trend demonstrates 

that academic research on climate change technologies has not only expanded in volume over 

time, but has also matured in terms of scope, impact, and diversity. 

 

Figure 13. Annual distribution of publications in climate change technology 

Analyzing which journals have the highest concentration of academic publications on 

climate change technologies is crucial for understanding the structural orientation of the 

literature and the role of academic platforms in shaping the field. According to the data 

presented in Figure 14, Renewable and Sustainable Energy Reviews leads with a total of 29 

publications, making it the most influential journal in the field. It is closely followed by 
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Sustainability (Switzerland) with 28 publications; both journals have established a dominant 

presence in the literature through their focus on sustainability and energy transition. 

Furthermore, well-established journals such as Energy Policy (20 publications), International 

Journal of Hydrogen Energy (17 publications), and Applied Energy (14 publications) have 

also played a significant role in shaping the field, particularly through contributions focused 

on energy policy, hydrogen technologies, and applied engineering solutions. 

When examining the distribution by year, a noticeable increase in publication 

numbers is observed in these journals starting from 2008, with a marked acceleration after 

2015. In recent years, particularly between 2022 and 2024, the publication output of 

Renewable and Sustainable Energy Reviews and Sustainability (Switzerland) has risen 

significantly—an outcome that reflects the growing interest in interdisciplinary content and 

sustainable technological solutions. In contrast, some journals have shown periodic 

fluctuations. For instance, while Applied Energy and Energy Policy exhibit variable 

publishing trends over the years, the International Journal of Hydrogen Energy demonstrates 

a more limited yet consistent publication pattern. 

These trends suggest that scientific production in the field of climate change 

technologies should be interpreted not only in terms of publication volume but also by 

identifying which academic platforms are steering and sustaining that production. This 

journal-based evaluation offers deeper insights into the academic orientation of the field and 

provides a lens through which to examine broader publishing strategies. 

 

Figure 14. Yearly publication trends of top journals on climate change technology 

The analysis of the most highly cited studies in the field of climate change 

technologies reveals which topics, approaches, and types of scholarly writing are most 

prominent in the literature. This analysis also contributes to identifying the types of 

publications that carry the greatest academic impact and helps understand the direction of 

prevailing research strategies. According to the data presented in Table 1, the most cited 
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documents are predominantly review articles, with a strong focus on themes such as energy 

transition, carbon management, circular economy, and sustainable material use. 

The most cited document is the review article titled Sustainable Conversion of Carbon 

Dioxide: An Integrated Review of Catalysis and Life Cycle Assessment, published by Artz, 

J. and colleagues (2018) in Chemical Reviews, which has received 1,842 citations. It is 

followed by a review on the role of nanomaterials in water treatment, published by Santhosh, 

C. et al. (2016) in the Chemical Engineering Journal, with 1,101 citations. The third most 

cited article is a study by Behera, M. and his team (2014), which explores the use of recycled 

construction waste in sustainable concrete production and has received 1,026 citations. 

These findings show that the most cited works in the climate technologies literature 

are predominantly interdisciplinary, applied in nature, and written in a comprehensive review 

format. Moreover, the temporal spread of these highly cited publications indicates that the 

topic has long been part of the academic agenda and continues to maintain its relevance. 

Table 1. Most cited documents on climate change technology 

Rank Title (Abbreviated) Author(s) Year Citations 

1 Sustainable Conversion of Carbon Dioxide: 

An Integrated Review 

Artz, J. et al. 2018 1,842 

2 Role of nanomaterials in water treatment 

applications 

Santhosh, C. et 

al. 

2016 1,101 

3 Recycled aggregate from C&D waste: 

Sustainability in construction 

Behera, M. et 

al. 

2014 1,026 

4 Unsaturated Soil Mechanics in Engineering 

Practice 

Fredlund, D.G. 

et al. 

2012 948 

5 Separation and capture of CO₂ from large 

stationary sources 

White, C.M. et 

al. 

2003 734 

6 Activity of solid catalysts for biodiesel 

production 

Zabeti, M. et al. 2009 717 

  
 Conclusion and Evaluation 

This study aimed to examine the academic publications produced in the field of 

climate change technologies using bibliometric methods, thereby revealing the structural 

characteristics, emerging trends, and patterns of collaboration within the literature. The 

analyses indicate that scientific output in this field has significantly accelerated over the past 

decade, with a consistent annual increase in publication volume and a strong interdisciplinary 

character in the research. This demonstrates that climate change technologies are addressed 

not only within the scope of environmental sciences but also across engineering, 

sustainability, and energy policy domains. 

The findings show that the majority of publications are final versions, indicating that 

the dataset used for analysis is highly reliable. Moreover, scientific production appears to be 

clustered around specific countries, institutions, and researchers, while international 

collaborations are increasingly prominent. The journals most frequently publishing on this 

topic suggest that the field is closely linked with both environmental and applied sciences. 
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Bibliometric analysis enables interpretation of the current landscape not only through 

quantitative indicators but also through thematic trends and collaboration networks. This 

approach allows researchers to identify areas of high research density, underexplored topics, 

and potential directions for future scholarly contributions. 

The data reveal that most of the publications are in the form of research articles, 

emphasizing the academic community’s systematic approach to the subject and its 

dissemination through peer-reviewed scientific outlets. This publication pattern indicates the 

maturity of the field and its foundation on editorially vetted, high-quality literature. Such 

characteristics increase the reliability and representativeness of the study's findings. 

An examination of the most productive authors, institutions, and countries shows that 

specific global centers have emerged as leaders in climate change technology research. China, 

the United States, and European Union countries stand out for their substantial contributions 

to the literature, often through multiple universities and research institutions. Furthermore, 

some institutions have adopted an interdisciplinary approach by integrating research across 

energy, environmental engineering, climate policy, and sustainable development. These 

holistic perspectives strengthen the scientific basis of technology-driven solutions. 

The keyword analysis highlights the main research foci in the field through the 

frequent occurrence of terms such as “climate change,” “technology,” “adaptation,” 

“renewable energy,” and “sustainability.” These terms suggest that technological solutions to 

climate change are primarily addressed in the context of renewable energy, sustainable 

production, carbon reduction, and adaptation policies. This trend reflects the recognition of 

climate change not only as an environmental threat but also as a scientific, technological, and 

governance-related issue. 

In conclusion, this study has provided both a quantitative map of the current literature 

and a strategic foundation for future research. The contribution of bibliometric methods to 

understanding such a multidimensional and dynamic research area as climate change 

technologies cannot be overstated. These methods facilitate the systematic tracking of 

research agendas, the conscious formation of academic collaborations, and the shaping of 

scientific priorities. They also offer significant advantages for identifying gaps in the 

literature, detecting under-researched subtopics, and developing forward-looking research 

strategies. 

Accordingly, this study not only evaluates the current academic output but also 

generates data-driven insights that can help guide future scientific endeavors. By making 

interdisciplinary interactions and thematic intensities visible, it serves as a valuable resource 

for researchers, decision-makers, and policymakers alike. As the role of technology-based 

solutions in addressing the climate crisis continues to grow, so does the importance of 

analyzing how thoroughly these solutions are addressed in the academic domain. 
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