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ARTICLE INFO  ABSTRACT  

  In response to escalating environmental challenges, the insurance sector has emerged as 
a crucial player in advancing sustainability by addressing climate risks and promoting 
environmentally responsible practices. This study provides a comprehensive 
bibliometric analysis of the evolving landscape of green insurance, offering a detailed 
examination of scholarly publications indexed in the Web of Science database between 
2001 and 2023(May). By employing bibliometric tools within RStudio, the research 
identifies key contributors, maps thematic trends, and highlights emerging areas of 
interest within this growing field. The findings reveal a 10.22% annual growth rate in 
publications, reflecting increased global interest in green insurance. Key themes include 
ESG integration, climate risk management, renewable energy insurance, and carbon 
credit mechanisms, showcasing its alignment with sustainability goals. Regional 
disparities are evident, with China leading in publication volume but the Netherlands 
achieving greater global impact through international collaborations. Technological 
advancements, such as blockchain and AI, also feature prominently, highlighting their 
potential to transform risk management and transparency in insurance practices. The 
study identifies critical gaps in consumer behavior research, policy impact assessments, 
and green insurance applications in developing economies. These insights provide a 
foundation for future research and practical innovations aimed at enhancing green 
insurance’s role in mitigating environmental risks and fostering sustainable 
development. This study offers valuable guidance for academics, practitioners, and 
policymakers, contributing to the development of effective insurance solutions to 
address global environmental challenges. 
 
Keywords: Green insurance, sustainable insurance, environmental insurance, 
bibliometric analysis. 

 
1. Introduction 

 
The increasing global awareness of environmental sustainability and the growing need to mitigate the impacts 
of climate change have led to a heightened interest in the field of green insurance. The global focus on 
sustainability has driven the insurance industry's evolution towards green insurance, a concept born from the 
urgency to address climate risks and promote environmentally responsible practices. The insurance industry 
plays a vital role in mitigating and transferring risks, safeguarding individuals, businesses, and communities 
from various uncertainties (He & Faure, 2023). The insurance sector is crucial in managing and shifting risks, 
protecting people, organizations, and communities from many uncertainties (Babuna et al.,2020). However, 
environmental concerns including resource depletion, natural catastrophes, and climate change present 
serious hurdles to the sector itself (Lukic et al., 2022). These hazards not only threaten the insurance industry's 
capacity to maintain a stable financial position, but they also have significant effects on society and the world 
economy (Stigler & Reiter, 2021; World Economic Forum 2023). The recent report generated by the 
Intergovernmental Panel on Climate Change (IPCC) indicates in Assessment Report suggests limiting warming 
to 1.5 ℃ as well as 2 ℃.  In the present scenarios, prevailing worldwide inequities in incomes, energy usage, and 
emissions are anticipated to remain until 2050 (Matthews et al., 2022). Therefore, the causes to implement 
green insurance stem from the urgent need to address the economic and environmental challenges posed by 
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climate change. As natural disasters and extreme weather events increase in frequency and severity, the 
financial burden on individuals, businesses, and governments has grown significantly. 
In recent years, the concept of "green insurance" has emerged as a response to these environmental    
challenges, emphasizing the integration of sustainability principles into insurance practices (Gatzert et al., 
2020). Green insurance encompasses a wide range of initiatives and products designed to promote 
environmental protection, risk mitigation, and sustainable development (Chen et al., 2020). One of the primary 
drivers for the adoption of green insurance is the increasing frequency and severity of natural disasters, 
exacerbated by climate change (Nobanee, 2022). Extreme weather events, such as hurricanes, floods, wildfires, 
and droughts, have caused significant economic losses and disruptions to businesses and communities (EI-
Hermisy, 2021). Insurance companies are at the forefront of addressing these risks, as they are responsible for 
providing financial protection and facilitating recovery efforts in the aftermath of such events (Botzen, 2021). 
By embracing green insurance practices, insurance companies can better assess and manage climate-related 
risks, develop innovative products and services, and contribute to the transition towards a low-carbon economy 
(Semieniuk et al., 2021; sticker, 2022). This includes offering insurance policies tailored to renewable energy 
projects, green buildings, and sustainable insurance initiatives, as well as incorporating environmental, social, 
and governance (ESG) factors into underwriting and investment decisions (Brogi et al., 2022, Debrah et al., 
2022). Moreover, green insurance can incentivize policyholders to adopt more sustainable practices by offering 
premium discounts or other benefits for implementing risk mitigation measures, such as energy efficiency 
improvements, or the use of environmentally friendly materials (Finger et al., 2020). This not only reduces the 
potential for losses but also promotes environmentally responsible behavior among individuals and businesses. 
Another aspect of green insurance is the management of carbon emissions and the promotion of carbon trading 
mechanisms (Xuan et al., 2022). Insurance companies can play a crucial role in facilitating the development of 
carbon markets by providing risk transfer solutions and promoting transparency in carbon accounting and 
reporting. (Kenyon et al., 2022; Steuer & Troger ,2022). Additionally, insurance products can be designed to 
protect investments in carbon offset projects or to cover potential liabilities associated with greenhouse gas 
emissions (Braun et al., 2019). 
Despite the growing body of literature on green insurance and its related concepts, there is a notable absence 
of comprehensive bibliometric studies that systematically analyze the development, thematic trends, and 
intellectual structure of this domain. Existing research primarily focuses on specific aspects of green insurance, 
such as policy implications or case studies, without leveraging bibliometric methods to uncover the broader 
evolution and interconnectedness of scholarly contributions. This gap underscores the need for a detailed 
bibliometric analysis to provide a holistic understanding of the field, identify emerging research areas, and 
inform future academic and practical advancements. 
The primary objective of this study is to analyze the academic landscape of green insurance from 2001 to March 
2023 using bibliometric methods. By leveraging data from the Web of Science database and employing 
visualization techniques in R Studio, the study aims to provide a comprehensive overview of the field's 
intellectual structure and research trajectory. The analysis seeks to identify key trends, contributors, and 
thematic areas, thereby offering insights into the development and future direction of green insurance research. 
This study makes significant contributions by providing a comprehensive bibliometric analysis of green 
insurance research, which serves as a foundation for both academic and practical advancements. By mapping 
key trends, thematic evolutions, and influential works, the study offers valuable insights into the intellectual 
development of the field. 
The paper is structured as follows: The next section presents a detailed literature review, discussing key 
contributions and challenges in green insurance research. The methodology section outlines the data collection 
and analysis processes, including the use of bibliometric tools in RStudio. The results and discussion section 
highlights the key findings, including trends, themes, and regional disparities. Finally, the conclusion 
summarizes the study’s contributions and implications, identifying future research directions. 
 

2. Literature Review 
 
Traditionally, insurance policies have excluded or limited coverage for environmental risks due to the 
unpredictable nature and high costs of environmental damage (Brogi et al., 2022). This exclusion stems from 
the challenges in assessing environmental risks and the financial liabilities they entail. However, growing 
recognition of the need to address environmental risks has led to the development of specialized insurance 
products, known as green insurance. These products aim to cover specific environmental liabilities and support 
sustainable development (Xing et al., 2022). For instance, green building insurance provides discounts to 
buildings that meet energy efficiency or green certification standards, promoting sustainable construction 
practices (He & Chen 2021). Research has highlighted the challenges and opportunities related to green 
building insurance, particularly in risk management strategies for sustainable infrastructure Similarly, climate 
risk insurance is designed to protect individuals, businesses, and communities from financial losses due to 
climate change-related events, such as extreme weather or sea-level rise (Schafer et al.,2019). These products 
provide financial support for recovery and adaptation measures. Studies have explored the role of climate risk 
insurance in enhancing resilience and promoting sustainable development (Mariya et al.,2021; Hausmann, 
2020). 
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In the broader field of sustainable finance, ESG (Environmental, Social, and Governance) insurance has gained 
attention for integrating sustainability considerations into insurance products. ESG insurance incentivizes 
companies to meet specific ESG criteria by offering coverage tailored to responsible business practices 
(Pugneeti et al 2022; Khovrak,2020). This integration encourages companies to adopt more sustainable and 
ethical approaches, thus supporting the broader goals of sustainable development. 
Whereas, Environmental insurance, which encompasses products designed to protect against risks such as 
pollution or contamination, is another key component of green insurance (Yang & Zhang, 2022). These policies 
cover liabilities arising from environmental incidents, including cleanup costs and legal expenses. In the area 
of carbon credit insurance, products have emerged to mitigate risks associated with fluctuations in carbon 
prices. These policies support investors and project developers in the carbon offset market by providing 
protection against financial uncertainties (Dawson et al., 2022). Research has explored the role of carbon credit 
insurance in supporting the development of carbon markets and enhancing transparency in carbon accounting 
(Ameli et al., 2020). Similarly, greenhouse gas emissions insurance addresses liabilities related to emissions 
regulations, offering coverage for penalties and obligations associated with carbon offset programmed (Green, 
2021; Lyubchich et al., 2019). This form of insurance helps businesses manage their carbon footprints and 
comply with emissions regulations, thus contributing to corporate sustainability goals (Belousova et al.,2022) 
Finally, renewable energy insurance covers risks related to renewable energy technologies such as solar, wind, 
and hydroelectric power. These policies mitigate risks including property damage, business interruption, and 
third-party liability, thereby enhancing the bankability of renewable energy projects (Liao et al., 2022). 
However, challenges remain in accurately assessing and pricing the risks associated with emerging renewable 
energy technologies. 
Despite the potential benefits of green insurance, its adoption faces challenges such as regulatory barriers, lack 
of standardization, and limited awareness. Addressing these challenges requires collaboration between 
insurers, policymakers, and stakeholders to create comprehensive frameworks, raise public awareness, and 
foster an environment conducive to the growth of green insurance. This review highlights the key trends and 
issues within the field of green insurance, providing a foundation for the bibliometric analysis that follows. 
Through a systematic examination of the literature, this study aims to map the evolution of research in this 
area and identify emerging themes and influential works. 
 

3. Research Methodology 
 
3.1 Data collection process 
For this bibliometric analysis, the data was collected from the Web of Science (WOS) Core Collection database, 
which is one of the most comprehensive and widely used bibliographic databases for scientific literature 
(Paranckute, 2021; Birkle et al., 2020). The WOS database indexes high-quality scholarly journals, books, and 
proceedings across various disciplines, ensuring a comprehensive coverage of the relevant literature. 
To retrieve the relevant publications on the topic of "green insurance," a systematic search strategy was 
employed. The following string of keywords was used to search the WOS database: "green insurance" OR 
"sustainable insurance" OR "environmental insurance" OR "carbon credit insurance" OR "green building 
insurance" OR "climate risk insurance" OR "ESG insurance" OR "Renewable energy insurance." OR 
"greenhouse gas emissions insurance." These key words were selected to ensure the inclusion of a broad range 
of articles related to green insurance. 
The search was conducted across the WOS Core Collection, which includes the following indexes: Science 
Citation Index Expanded (SCI-EXPANDED), Social Sciences Citation Index (SSCI), Arts & Humanities Citation 
Index (A&HCI), Conference Proceedings Citation Index - Science (CPCI-S), and Conference Proceedings 
Citation Index - Social Science & Humanities (CPCI-SSH). This comprehensive coverage ensured that relevant 
publications from various disciplines and publication types were included in the dataset. 
To ensure the most up-to-date and relevant results, the search was limited to publications from 2001 to May 
2023, the specified time period for the analysis. The time frame for the study spanned publications from 2001 
to 2023. The year 2001 was chosen as the starting point to capture the evolution of green insurance research 
over the past two decades, coinciding with the growing global emphasis on sustainability following the Kyoto 
Protocol (Bohringer,2003). The cut-off year, 2023, ensures the inclusion of the most recent contributions to 
the field. This comprehensive temporal coverage allows for an analysis of both historical trends and emerging 
research themes, as highlighted by recent bibliometric studies on sustainability. The search results were then 
exported from the WOS database, including all necessary bibliographic information, such as authors, 
affiliations, publication titles, abstracts, keywords, citations, and reference lists. This data formed the basis for 
the subsequent bibliometric analysis, which involved various techniques and analyses to understand the 
research landscape, collaboration patterns, and emerging trends in the field of green insurance. 
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3.2 Bibliometric Analysis Tools 
RStudio, an integrated environment for R programming, was employed for bibliometric analysis and 
visualization in this study, leveraging its powerful capabilities for processing and interpreting large 
bibliographic datasets (Guleria & Kaur, 2021; Dervis, 2019). The primary tool used was the bibliometrix 
package, as developed by Aria and Cuccurullo (2017), which offers a comprehensive framework for bibliometric 
analysis, including data importing, preprocessing, and advanced science mapping techniques. Key features 
include citation analysis, keyword co-occurrence mapping, and thematic evolution studies, making it highly 
suitable for exploring research trends in green insurance (Aria & Cuccurullo, 2017). 
In addition to bibliometrix, its graphical user interface, biblioshiny, was utilized to enhance the accessibility 
and efficiency of data visualizations. Biblioshiny allows for the interactive exploration of bibliometric data, 
facilitating the creation of visual outputs such as collaboration networks, thematic maps, and co-citation graphs 
without requiring extensive programming skills (Aria et al., 2020). These tools enable researchers to produce 
insightful and high-quality visualizations, making RStudio an indispensable platform for bibliometric analysis 
in this domain. 
 

4. Results and Discussion 
 
In table 1, The bibliometric analysis of research on green insurance from 2002 to 2023 provides comprehensive 
insights into the academic progression and collaboration in this field. Over this period, 78 documents were 
published across 45 distinct sources, including journals, books, and conference proceedings. The annual 
growth rate of publications stands at 10.22%, reflecting a consistent increase in scholarly interest, driven by 
the global focus on sustainability and climate risk management. The average age of the documents is 
approximately five years, indicating a relatively recent surge in research activities, aligning with the rising 
prominence of environmental, social, and governance (ESG) considerations in the insurance industry. The 
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average number of citations per document is 18.69, showcasing the moderate academic impact and relevance 
of these publications. The dataset contains 3,517 references, demonstrating a robust foundation of literature 
underpinning this field. The analysis identifies 259 unique "Keywords Plus" and 248 "Author's Keywords," 
which suggest a diverse and multidisciplinary approach to green insurance research. This highlights the field's 
intersection with related topics such as climate risk, renewable energy, and sustainable practices in the 
insurance sector. Authorship data reveals contributions from 204 authors, with 10 single-authored documents. 
On average, there are 2.9 co-authors per document, reflecting the collaborative nature of research in this 
domain. Additionally, international co-authorship accounts for 20.51% of the total, emphasizing the global 
interest and cross-border collaboration on issues pertaining to climate risks and green insurance. 
In terms of document types, the majority are journal articles (69), with a smaller number of articles listed as 
early access (7) or proceedings papers (2). This distribution indicates that journal publications are the primary 
medium for disseminating research findings in this area. Overall, these findings underscore the growing 
academic interest in green insurance, driven by its critical role in addressing sustainability challenges and 
fostering resilience against climate-related risks. 
 

Table 1: Main information about Data 
Timespan 2002:2023 

Sources (Journals, Books, etc.) 45 

Documents 78 

Annual Growth Rate % 10.22 

Document Average Age 5.01 

Average citations per doc 18.69 

References 3517 

DOCUMENT CONTENTS 
 

Keywords Plus (ID) 259 

Author's Keywords (DE) 248 

AUTHORS 
 

Authors 204 

Authors of single-authored docs 10 

AUTHORS COLLABORATION 
 

Single-authored docs 10 

Co-Authors per Doc 2.9 

International co-authorships % 20.51 

DOCUMENT TYPES 
 

article 69 

article; early access 7 

article; proceedings paper 2 

 
Descriptive Analysis: Author, Source, and Countries 
Figure 1.  shows the analysis of the most relevant authors in the field of green insurance highlights key 
contributors who have significantly advanced research in this domain. Among them, W. J. W. Botzen emerges 
as the most prolific author, contributing six articles with a fractionalized contribution score of 2.53. Botzen's 
work likely focuses on the intersection of climate risk, insurance mechanisms, and sustainability, reflecting a 
substantial influence on the field. Following closely, J. C. J. M. Van Den Bergh has contributed four articles 
with a fractionalized contribution score of 1.83. Van Den Bergh's research likely spans sustainability economics 
and policy implications, emphasizing the role of green insurance in mitigating environmental risks and 
supporting climate resilience. J. H. Lin is the third most relevant author, with three articles and a fractionalized 
score of 0.92. Lin's contributions may delve into technical aspects of green insurance, such as renewable energy 
insurance or financial modelling for climate risks. S. Chen and N. Gatzert follow with two articles each, with 
fractionalized scores of 0.58 and 1.00, respectively. Their work likely contributes insights into the practical and 
theoretical aspects of green insurance, including corporate responsibility, ESG integration, and innovative 
insurance solutions. The diverse contributions of these authors reflect the interdisciplinary nature of green 
insurance research, encompassing fields such as environmental economics, risk management, financial 
modelling, and sustainability policy. Their collective efforts have shaped the academic discourse and practical 
applications in this emerging domain, paving the way for further advancements in addressing climate risks 
through innovative insurance mechanisms. 
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Figure1: Most relevant authors 

 
Collaboration Networks 
In figure 2. An analysis of collaboration and network patterns in green insurance research reveals the critical 
role of international partnerships in advancing the field. The data on multi-country publications (MCP) 
highlights countries like the Netherlands, which exhibits a 100% MCP ratio, indicating its strong emphasis on 
cross-border research collaborations. This high level of international engagement reflects the Netherlands' 
proactive approach to addressing global sustainability challenges by leveraging diverse perspectives and 
expertise. In contrast, countries like China, with a relatively low MCP ratio of 11.4%, demonstrate a 
predominant focus on domestically driven research. This pattern suggests opportunities for enhancing global 
impact through increased international partnerships, particularly in regions with high publication volumes but 
limited cross-border collaboration. 
Collaborative networks have a demonstrable influence on the quality and impact of green insurance research. 
Studies originating from countries with high MCP ratios, such as the Netherlands and Germany, tend to achieve 
higher citation rates, signifying their academic relevance and influence. This can be attributed to the diversity 
of ideas and methodologies that arise from international collaboration, as well as the broader dissemination of 
findings across global academic and industry audiences. For instance, research involving institutions from 
multiple countries often addresses universally relevant themes, such as ESG integration or climate risk 
insurance, which resonate with both developed and developing economies. 
 

 
Figure 2: Collaboration Networks 

 
Annual scientific production 
Figure 3 shows, the annual scientific production graph illustrates the progression of academic publications in 
the domain of green insurance over the timespan from 2002 to 2023. The data reveals a modest but consistent 
output during the initial years, with relatively few publications per year up to around 2016. This period reflects 
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the nascent stage of research in green insurance, where interest was likely emerging but not yet widespread. 
From 2016 onwards, a noticeable upward trend begins to emerge, coinciding with increased global attention 
on sustainability, climate risk, and environmental, social, and governance (ESG) practices. Notably, from 2020, 
the field experiences a sharp rise in scientific output, with the number of publications escalating significantly 
through to 2023. This surge is likely influenced by heightened awareness of climate change impacts, 
advancements in ESG-driven insurance solutions, and the adoption of international policies, such as the Paris 
Agreement and its implications for industries, including insurance. The sharp increase post-2020 may also be 
attributed to the global prioritization of resilience against climate-related risks, the integration of technology 
in green insurance solutions, and a broader acceptance of sustainability as a critical business driver. This trend 
underscores the growing recognition of green insurance as a pivotal area of academic inquiry, reflecting its 
relevance in addressing contemporary global challenges. The data highlights the dynamic and evolving nature 
of this research domain, with significant growth suggesting that the field will likely continue to expand in 
importance and influence in the years ahead. 
 

 
Figure3: Annual scientific production 

 
Figure 4, shows, the analysis of the most relevant sources indicates that the "Geneva Papers on Risk and 
Insurance-Issues and Practice" is the leading journal, contributing 11 articles to the body of research on green 
insurance. This journal's prominence reflects its focus on risk management and insurance issues, aligning with 
the research's core themes of sustainability and environmental risk mitigation. Following this, "Energy 
Economics" has contributed 6 articles, underscoring the critical intersection of green insurance with energy 
economics, particularly regarding renewable energy and climate risk management. "Finance Research Letters" 
ranks next with 4 articles, highlighting the financial dimensions of green insurance, such as ESG integration 
and the economic impact of sustainable practices. Additionally, "Applied Economics Letters" and "Corporate 
Social Responsibility and Environmental Management" each contribute 3 articles. These journals demonstrate 
the interdisciplinary nature of the research, linking economic and corporate responsibility perspectives with 
the broader goal of environmental sustainability. 
 

 
Figure 4: Most relevant sources 
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Corresponding author Countries: 
Figure 5 shows Fostering new collaborations between leading authors and institutions presents significant 
opportunities to enrich the field. Strengthening ties between prolific contributors, such as authors from China, 
the United States, and the Netherlands, could enhance the scope and applicability of green insurance research. 
Collaborative projects that integrate the technical expertise of Chinese researchers, the innovative 
methodologies of Dutch scholars, and the policy-driven focus of American institutions can yield comprehensive 
insights into pressing sustainability issues. Additionally, expanding collaboration with underrepresented 
regions, particularly in Africa and South Asia, could address critical gaps in the literature and support the 
development of region-specific green insurance solutions. 
To facilitate these collaborations, international conferences, joint research initiatives, and funding 
opportunities through global organizations can play a pivotal role. Platforms like the United Nations 
Framework Convention on Climate Change (UNFCCC) and industry consortia focused on sustainable finance 
could serve as catalysts for cross-border partnerships. By leveraging the strengths of collaborative networks, 
green insurance research can achieve greater academic impact and practical relevance, contributing to the 
development of innovative solutions for global sustainability challenges. 
 

 
Figure 5: Corresponding author’s countries 

 
The analysis of corresponding author countries reveals that China leads in contributions to green insurance 
research, with 35 articles representing 44.87% of the total. Among these, 31 articles were single-country 
publications (SCP), while 4 were multi-country publications (MCP). This dominance underscores China's 
active engagement in sustainability and environmental risk research, likely driven by its policies on renewable 
energy and carbon emissions management. The MCP ratio of 0.11 indicates limited international collaboration, 
suggesting a primary focus on domestically driven research initiatives. The United States ranks second with 11 
articles, accounting for 14.10% of the total. Of these, 9 are SCP, and 2 are MCP, resulting in an MCP ratio of 
0.18. This reflects a moderate level of international collaboration, consistent with the US’s global leadership in 
environmental and economic research. The contributions from the US likely focus on ESG integration, risk 
modelling, and policy frameworks for green insurance. Germany and the Netherlands each contributed 5 
articles, representing 6.41% each. However, their collaboration patterns differ significantly. Germany has an 
MCP ratio of 0.40, indicating a balanced mix of domestic and international collaborations. In contrast, the 
Netherlands exhibits a 100% MCP ratio, highlighting its strong emphasis on cross-border research 
partnerships. This suggests that Dutch contributions may focus on global perspectives of green insurance, 
including multinational policy coordination and collaborative sustainability projects. Canada, with 4 articles 
(5.13%), also demonstrates a mix of SCP (3) and MCP (1), resulting in an MCP ratio of 0.25. Canadian research 
likely addresses renewable energy insurance and climate resilience in the context of its vast natural resources 
and environmental policies. 
Overall, the geographical distribution of corresponding author countries highlights a global interest in green 
insurance, with China and the US as primary contributors, while European countries like Germany and the 
Netherlands play a significant role in fostering international collaboration. This distribution reflects the diverse 
regional priorities and approaches to integrating insurance solutions with sustainability goals. 
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Country Scientific Production 
In table 2, the analysis of country scientific production reveals that China leads as the most prolific contributor 
to green insurance research, with 98 publications. This dominance underscores China's significant focus on 
addressing climate risks, carbon emissions, and renewable energy through academic research. China's position 
reflects its active role in global sustainability initiatives, supported by its ambitious environmental policies and 
economic strategies. The United States follows as the second-largest contributor, with 28 publications. This 
reflects the country's leadership in sustainability-related financial research, ESG frameworks, and innovative 
insurance mechanisms. The US's substantial academic output highlights its focus on addressing global climate 
challenges through multidisciplinary approaches. The Netherlands, with 11 publications, demonstrates its 
active participation in global green insurance research, despite being a smaller country. The Netherlands is 
known for its strong emphasis on environmental sustainability and collaborative research, which likely 
contributes to its notable output in this domain. 
 

Table 2: Country Scientific Production 
Countries Name Frequency 

CHINA 98 

USA 28 

NETHERLANDS 11 

SPAIN 10 

GERMANY 8 

CANADA 5 

ITALY 5 

ICELAND 3 

PAKISTAN 3 

AUSTRIA 2 

 
Spain, contributing 10 publications, also showcases its growing involvement in green insurance research. This 
reflects the country's interest in renewable energy insurance and climate resilience, supported by its 
commitments to sustainability and innovation in risk management. This distribution highlights the global 
nature of green insurance research, with contributions spanning both developed and developing regions. While 
China and the US dominate in volume, European countries such as the Netherlands and Spain play critical 
roles in advancing collaborative and innovative approaches to sustainable insurance practices. The data reflects 
the growing global recognition of green insurance as a pivotal tool for mitigating climate risks and fostering 
sustainability. 
 

 
Figure 6: Most cited countries 

 
Figure 6 shows the analysis of the most cited countries in green insurance research provides insights into the 
academic influence and impact of their contributions. The Netherlands emerges as the most highly cited 
country, with a total of 620 citations and an impressive average of 124 citations per article. This indicates the 
Netherlands' research is not only prolific but also highly impactful, likely due to its emphasis on cross-
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disciplinary collaborations and innovative approaches to sustainable insurance practices. The United States 
follows with 259 citations and an average of 23.5 citations per article. While the US ranks second in total 
citations, the lower average compared to the Netherlands reflects a broader range of research outputs, with 
some articles achieving substantial influence. The US’s contributions likely focus on the intersection of ESG 
frameworks, climate risk modelling, and practical applications in insurance. China has received 254 total 
citations, with an average of 7.3 citations per article. While China is a leader in terms of the volume of 
publications, the lower average citation count suggests that its research is still gaining global academic 
recognition. This may reflect the relatively recent growth of China's green insurance research and its focus on 
domestic sustainability challenges. Switzerland and Turkey have high average citation counts of 79 and 69 per 
article, respectively, despite contributing fewer publications. This indicates that their research is particularly 
specialized or foundational, addressing key theoretical or policy-related aspects of green insurance that 
resonate strongly within the academic community. Overall, this distribution highlights the varying levels of 
influence among countries, with the Netherlands and the United States leading in terms of global academic 
impact. China’s contributions reflect the growing importance of its research, while Switzerland and Turkey 
demonstrate the value of specialized, high-impact studies in advancing the discourse on green insurance 

 
Word Cloud 

 
Figure 7 shows the word cloud analysis highlights the most frequently occurring terms in the literature on green 
insurance, providing insights into the key themes and focus areas of the research. The term "impact" appears 
most frequently, reflecting the central concern of this field in assessing the implications of green insurance on 
environmental sustainability, economic stability, and societal well-being. This term encapsulates the 
overarching goal of creating measurable and meaningful outcomes through sustainable insurance practices. 
The word "risk" is another prominent term, underscoring the critical role of green insurance in managing and 
mitigating risks associated with climate change, renewable energy, and environmental challenges. The frequent 
use of this term indicates the field's emphasis on risk assessment frameworks and insurance mechanisms 
tailored to address these emerging threats. 

 

 
Figure 7: word cloud 

 
The term "management" also features prominently, reflecting the strategic focus of the research on managing 
climate-related risks through innovative policies, corporate strategies, and operational practices. It highlights 
the multidisciplinary nature of the field, combining insights from risk management, sustainability, and 
insurance. Other significant terms include "corporate social responsibility" and "growth," which indicate the 
alignment of green insurance with broader business goals such as ESG integration, fostering sustainable 
development, and supporting organizational growth in an environmentally responsible manner. 
The recurring presence of these terms illustrates the thematic emphasis on sustainability, risk mitigation, and 
the strategic management of resources in the context of green insurance. This word cloud analysis provides a 
comprehensive overview of the research priorities in the field and highlights its alignment with global 
sustainability goals. 
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Thematic Analysis: 
Figure 8 shows, Thematic analysis in bibliometrix involves systematically identifying and interpreting patterns 
within bibliometric data to understand research trends and intellectual structures across various fields. This 
approach not only highlights key themes but also reveals connections and gaps in the literature, guiding future 
research directions. 
 

 
Figure 8: Thematic analysis 

 
A thematic analysis of the research on green insurance reveals several major themes and subtopics that 
dominate the academic discourse. Based on the keyword analysis and word cloud, the recurring themes include 
climate risk management, ESG integration, renewable energy insurance, corporate social 
responsibility (CSR), and the broader impact of green insurance on sustainable growth. These themes 
highlight the interdisciplinary nature of the field, bridging environmental science, finance, and corporate 
governance. For example, climate risk management focuses on mitigating risks associated with climate change 
through innovative insurance solutions, such as disaster risk insurance and policies tailored to renewable 
energy projects. Similarly, ESG integration emphasizes incorporating environmental, social, and governance 
principles into insurance frameworks to support sustainable business practices and reduce environmental 
harm. 
To deepen the understanding of these themes, a systematic review of the most cited papers was conducted. The 
review identified key findings that underscore the practical and theoretical significance of green insurance. 
Highly cited studies often focus on the role of insurance in addressing climate-related risks, such as flooding 
and extreme weather events, while exploring the potential for financial instruments like carbon credit 
insurance to promote sustainability. Methodologically, these studies employ advanced risk modelling 
techniques, case studies, and empirical analyses to evaluate the effectiveness of green insurance solutions. For 
instance, some papers use quantitative risk assessment models to assess the economic benefits of green 
insurance, while others adopt a qualitative approach to explore its role in fostering corporate accountability. 
Despite these advancements, the systematic review also highlights several gaps in the existing literature. One 
notable gap is the lack of comprehensive studies on the consumer behavior and market dynamics influencing 
the adoption of green insurance products. Additionally, while many studies address the theoretical aspects of 
ESG integration, there is limited empirical evidence on its long-term impact on corporate performance and 
environmental outcomes. The review also reveals an underrepresentation of research focused on developing 
economies, which are often the most vulnerable to climate risks but lack the resources and infrastructure to 
implement green insurance solutions effectively. 
In summary, the thematic analysis and systematic review provide a holistic understanding of the current state 
of research on green insurance. While significant progress has been made in understanding its role in climate 
risk management and ESG integration, further studies are needed to address the identified gaps, particularly 
in consumer behavior, empirical evaluations, and the unique challenges faced by developing countries. This 
analysis serves as a foundation for advancing the academic discourse and practical implementation of green 
insurance in addressing global sustainability challenges. 
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Conclusion 
 
This bibliometric analysis provides a detailed exploration of the academic development and thematic evolution 
of green insurance research from 2002 to 2023, uncovering its critical role in addressing climate risks and 
promoting sustainable development. The study, based on publications indexed in the Web of Science database, 
highlights the rapid growth in scholarly interest, with an annual growth rate of 10.22%, reflecting the increasing 
recognition of green insurance as a vital tool in achieving global sustainability goals. Through systematic 
analysis, the research identifies key trends, influential contributors, and emerging themes that define the field, 
offering valuable insights for academics, policymakers, and practitioners. 
The findings demonstrate that green insurance has evolved as a multi-faceted domain, bridging environmental 
science, risk management, finance, and policy. Key themes such as climate risk management, renewable energy 
insurance, ESG integration, and carbon credit mechanisms underline the field’s interdisciplinary nature. These 
themes not only address immediate environmental challenges but also align with broader global objectives 
such as the United Nations Sustainable Development Goals (SDGs), particularly SDG 13 (Climate Action) and 
SDG 11 (Sustainable Cities and Communities). The focus on impact, risk, and management, as evidenced by 
keyword and thematic analyses, reinforces the practical relevance of green insurance in mitigating climate 
vulnerabilities while fostering economic resilience. 
The study also highlights the significant contributions of various regions, with China leading in publication 
volume and the Netherlands demonstrating the highest impact through international collaborations. The 
Netherlands’ 100% Multi-Country Publication (MCP) ratio exemplifies the value of cross-border research 
partnerships, while China’s predominantly domestic focus points to opportunities for expanding its global 
influence. Similarly, the United States emerges as a key contributor, leveraging its strong academic base to 
address ESG frameworks and develop innovative insurance solutions. These regional patterns underline the 
importance of fostering international collaboration to address diverse environmental challenges and share best 
practices. 
Technological advancements such as blockchain integration and AI-driven risk modelling are identified as 
emerging trends that hold transformative potential for green insurance. Blockchain offers transparency and 
security in claims processing, while AI enables predictive risk analysis, ensuring more precise underwriting 
and loss prevention. These innovations highlight the adaptability of green insurance to dynamic environmental 
and economic contexts, paving the way for innovative solutions that meet the evolving needs of businesses and 
communities. 
Despite these advancements, the study identifies several gaps that warrant further exploration. These include 
limited research on consumer behavior and market dynamics influencing the adoption of green insurance, 
underrepresentation of studies focused on developing economies, and a lack of empirical evaluations of policy 
impacts. Addressing these gaps is essential to enhance the adoption and effectiveness of green insurance 
products. Future research should focus on sector-specific applications, such as agriculture and transportation, 
and explore region-specific challenges in developing countries. Empirical studies assessing the long-term 
impacts of ESG integration on corporate performance and environmental outcomes will provide valuable 
evidence for scaling green insurance solutions. 
In conclusion, this bibliometric analysis serves as a foundational contribution to the understanding of green 
insurance, offering a roadmap for future research and practical innovations. By addressing identified gaps, 
leveraging emerging technologies, and fostering international collaborations, green insurance can evolve as a 
cornerstone of global climate adaptation and sustainability strategies. This study underscores the 
transformative potential of green insurance in bridging financial systems and sustainability imperatives, 
contributing to a resilient and sustainable future. 
 
Practical Implications 
The findings of this bibliometric study have significant practical implications for various stakeholders, 
including policymakers, insurers, businesses, and researchers. For policymakers, the study highlights the 
critical role of green insurance in advancing sustainability goals and mitigating climate risks. Policymakers can 
use these insights to develop supportive frameworks, such as subsidies, tax incentives, and regulatory 
mandates, to encourage the adoption of green insurance products. The study underscores the need for 
international collaboration, suggesting that countries with robust global partnerships, like the Netherlands, 
can serve as models for fostering cross-border initiatives and knowledge sharing. 
For insurance companies, the research identifies emerging trends, such as blockchain integration, AI-driven 
risk modelling, and carbon credit insurance, which can guide the development of innovative products and 
services. These advancements not only improve operational efficiency and transparency but also enhance 
insurers' ability to assess and mitigate risks associated with climate change. Businesses, on the other hand, can 
leverage green insurance as a strategic tool to align with ESG principles, manage climate-related risks, and 
demonstrate their commitment to sustainability. 
Additionally, the study provides actionable insights into the importance of consumer-centric approaches, such 
as offering incentives for sustainable practices and designing sector-specific products tailored to industries like 
agriculture, construction, and renewable energy. Researchers can use the study as a foundation to explore 
underrepresented areas, such as consumer behavior, policy impacts, and the role of green insurance in 
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developing economies. Collectively, these practical applications underscore the transformative potential of 
green insurance in fostering resilience and driving global progress towards a sustainable future. 
 
limitation 
Despite its contributions, this study has several limitations. First, the reliance on the Web of Science database 
may exclude relevant publications from other indexing services, potentially limiting the comprehensiveness of 
the analysis. Second, the focus on English-language publications may overlook critical research conducted in 
non-English-speaking regions, thereby introducing a linguistic bias. Lastly, while the study identifies emerging 
trends and influential contributors, it does not delve deeply into sector-specific applications or the consumer 
behavior influencing the adoption of green insurance products. 
 
Future Directions. 
To address the identified gaps and build upon the findings of the current research, future studies should 
consider several key directions. First, expanding the scope of data sources by incorporating additional 
databases, such as Scopus and Google Scholar, would significantly enhance the comprehensiveness of 
bibliometric analyses, providing a more robust foundation for understanding the field. Furthermore, it is 
essential to conduct region-specific and sector-specific studies, particularly focusing on underrepresented 
regions like developing countries. These studies could explore the unique challenges and opportunities for 
green insurance in these contexts, offering valuable insights into how these regions can effectively integrate 
sustainable practices into their insurance models. Additionally, empirical evaluations are needed to assess the 
long-term impact of Environmental, Social, and Governance (ESG) integration on both corporate performance 
and environmental outcomes. Such studies would offer evidence-based recommendations for scaling green 
insurance solutions and ensuring their broader implementation. Investigating consumer behavior is another 
critical area for future research, as understanding consumer attitudes and barriers to adopting green insurance 
products will enable insurers to develop targeted marketing strategies and educational campaigns. Finally, the 
integration of emerging technologies such as blockchain and artificial intelligence (AI) holds significant 
potential for transforming green insurance practices. Exploring these technologies in terms of efficiency, 
transparency, and automation could drive innovation within the industry and facilitate the growth of 
sustainable insurance solutions. 
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