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Abstract 

Climate change presents significant challenges for European rural communities, necessitating robust adaptation stra-

tegies to enhance resilience and support sustainable development. This study employs a bibliometric analysis to map 

the academic landscape surrounding climate change adaptation strategies in European rural areas, identifying key 

research trends, influential studies, and thematic shifts over time. Using tools such as Biblioshiny and VOSviewer, 

the study analyzes a dataset comprising 291 documents from 158 sources published between 2005 and 2025. The 

findings reveal key research clusters, country-wise production, total citation per country, prominent journals, and 

significant contributing institutions, highlighting the increasing academic focus on adaptation strategies. The study 

also examines co-occurrence patterns of keywords, shedding light on dominant themes such as community-based adap-

tation, resilience, governance, and policy frameworks. Furthermore, it identifies critical research gaps and underscores 

the importance of integrating policy measures with localized, participatory solutions. By bridging scientific insights 

with practical applications, this research provides valuable contributions to policymakers, practitioners, and scholars 

engaged in rural sustainability and climate adaptation efforts. 
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Introduction 

Climate change is disrupting rural communities globally, particularly in Europe, where extreme 

weather, shifting precipitation, and rising temperatures jeopardize agriculture, water resources, and 

economic foundations. These regions are more vulnerable due to their reliance on natural resour-

ces, demographic decline, and limited adaptive capacity (Margaretha et al. 2018; Annappa et al. 

2023; Graus et al. 2024). Thus, adaptation is essential for rural resilience, aiming to mitigate risks 

and promote sustainable development. 

Adaptation has been integrated into EU climate frameworks such as the European Green Deal, 

the (Common Agricultural Policy) CAP, and national strategies (Biesbroek et al. 2010). However, 

challenges persist in cross-sectoral coordination, financing, and local knowledge-sharing (Ellison, 

2010). Effective adaptation combines top-down policy with inclusive, bottom-up approaches, ne-

cessitating evaluations of ongoing efforts to enhance their impact. 

This bibliometric study explores key themes, policy evaluations, and community-based innovati-

ons in rural European adaptation. It highlights research gaps and emphasizes participatory proces-

ses for locally relevant and inclusive strategies. 
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Definition and importance of Climate Change Adaptation 

The Intergovernmental Panel on Climate Change (IPCC), the leading scientific body on climate-

related policies, defines climate change as long-term shifts in climate attributes (IPCC, 2007). Furt-

hermore, Werndl (2016) defines climate as a finite distribution over time in the regime of changing 

conditions, addressing key issues and emerging as the most solid definition. However, definitional 

inconsistencies between the Framework Convention on Climate Change (FCCC) and IPCC have 

caused policy deadlocks that hindered adaptation efforts, as adaptation remains largely considered 

a cost by the FCCC rather than a necessary response to climate change (Pielke, 2004). 

Adaptation focuses on reducing vulnerability to climate threats, such as extreme weather, biodi-

versity loss, and resource shortages (Schipper, 2007; UNDP, 2024). While historical adaptation to 

climate change is evident, contemporary adaptation requires planning, political backing, and eco-

nomic integration (Fankhauser, 2017). 

Rural areas, especially depopulating ones, are highly exposed to droughts, heatwaves, and wild-

fires, intensifying economic and resource stress (Margaretha et al. 2018; Graus et al. 2024). Mig-

ration weakens resilience and adaptive capacity. Effective measures should integrate local 

knowledge and foster cross-sector collaboration (Suprayitno et al. 2024). Linking adaptation and 

mitigation enhances resilience (Beermann, 2011), requiring shifts in institutional, public, and indi-

vidual behaviors (Pielke, 1998). 

European countries have made progress in National Adaptation Strategies (NASs), but gaps 

persist in coordination, stakeholder involvement, and financing (Biesbroek et al. 2010). Both top-

down and bottom-up approaches are necessary. Adaptation frameworks must reduce social and 

economic vulnerabilities (Wheaton et al. 1999). Frameworks like Disaster Risk Reduction (DRR) 

and Climate Change Adaptation (CCA) help build resilience and promote sustainable development 

(Begum et al. 2014), though EU climate policy still favours mitigation over adaptation (Ellison, 

2010). 

Though impacts intensify, EU climate efforts lack momentum, hindered by inequality, natio-

nalism, and implementation barriers. While the potential exists, stronger action is needed (Nayna, 

2022). The EGD promotes sustainability, but uneven national commitments among EU member 

states obstruct implementation (Sikora, 2021; Maris et al. 2021). 

   Another framework is the Common Agricultural Policy (CAP), which is developed between 

society and agriculture to ensure a steady food supply, support farmers’ incomes, protect the 

environment, and help maintain the vitality of rural areas (EU, 2025). The CAP supports susta-

inability but remains fragmented and lacks a comprehensive adaptation framework (Recanati et al. 

2019; Mottershead et al. 2019). 

The governmental agenda at the highest-level SDGs and the Paris Agreement call for urgency 

and transformational action to address climate change and ensure food security for a growing world 

population. To achieve the goals of the Paris Agreement to control global temperatures below 2°C, 

or ideally 1.5°C, massive-scale mitigation, particularly in the land sector, with a special focus on 

carbon sequestration, needs to be a focus on slowing greenhouse gas emissions from agriculture 

(Bombelli et al. 2019). National Determined Contributions (NDCs) are key in shaping action, but 

alignment with socioeconomic goals remains limited (Dzebo et al. 2019). 

Integrated, scalable, region-specific solutions are needed. Nature-Based Solutions (NBS), cross-

sectoral collaboration, and system-level responses are vital (Ottaviani et al. 2022). Aligning EU 

adaptation efforts with broader frameworks must ensure fairness and inclusivity, avoiding rural 

marginalization. 
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Major Adaptation Strategies in European rural communities 

Europe must shift from awareness to action. The EU’s 2021 Adaptation Strategy targets climate 

resilience by 2050, emphasizing knowledge, technology adoption, and resilience (Isoard, 2011). 

Rural adaptation requires locally tailored actions, backed by EU frameworks and continuous data 

improvement (Tzilivakis et al. 2015). 

The Rural Pact Support Office report (2024) describes the important role played by rural com-

munities in climate change. The people’s transformation project in Ireland promoting climate 

justice through community wealth-building methods and Schlosstonndorf Ecovillage in Germany, 

using land regeneration and cultural activities, shows how local initiatives can work towards the 

change. In the mountain regions, the MountResilience project highlights the need for context-

specific adaptation strategies, while the Farm to Fork Academy for the Green Western Balkans 

builds capacity among local organizations. These grassroots initiatives demonstrate the value of 

local knowledge, bottom-up approaches and cross-border cooperation, aligned with Iglesias et al. 

(2022), who highlight integrating climate science and socioeconomics. Participatory, well-sup-

ported efforts promote resilience. 

The Climate Action Network (CAN) calls for legally binding adaptation, strong implementation, 

and transparent financing. It emphasizes ecosystem-based strategies and EU-level funding through 

the Multiannual Financial Framework (MFF), the Common Agricultural Policy (CAP), and cross-

border mechanisms (CAN, 2018). 

  Municipalities influence adaptation through land lease policies and multisector cooperation. 

Rural resilience is urgent as extreme events increase (Konečný et al. 2024). Rural areas—especially 

in Southern and Eastern Europe, depend on external funding like H2020 and LIFE+. Overcoming 

constraints requires tailored strategies and stronger climate services (Aguiar et al. 2018). 

Effective adaptation depends on inclusive policy design involving trade unions and local actors. 

Aligning adaptation with socioeconomic priorities is key to building rural resilience (Susova et al. 

2020). 

The Role of community engagement and participatory approaches in 

adaptation 

Research on climate change adaptation by Barth and Stephenson (2023) emphasizes the ack-

nowledgment of local knowledge, building trust, and promoting inclusive governance as necessary 

for developing effective strategies. Key principles are climate justice and community-led develop-

ment. Psychosocial factors, such as subjective norms and perceived behavioral control, significantly 

impact engagement intentions. Engaging stakeholders increases decision quality and enhances 

adaptation strategies using different types of knowledge (Luís et al. 2018). However, while Com-

munity-Based Risk Assessments (CRAs) support community adaptation initiatives, Van Aalst et al. 

(2008) highlight the need for a more systematic approach, proper methodologies, and better links 

to national and international climate-related information. 

The table below summarizes arguments from relevant research to provide clarity regarding how 

different academicians view communities’ capacities to adapt to climate change. Comparative 

analysis reveals the consensus that community involvement is beneficial and is critical to reaching 

sustainable and effective adaptation solutions. 
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Table 1 Perspectives from Key Studies on the role of community in Climate Change Adaptation 

Authors Perspective on 

Community In-

volvement 

Key Arguments 

Ross, H., Shaw, S., Rissik, D. et 

al. (2015). A participatory systems 

approach to understanding climate 

adaptation needs. 

Support and Em-

powering. 

Multitasking approaches build long-term adapta-

tion capacity through learning, social networks 

and motivation. 

Sartorius, J. V., Geddes, A., 

Gagnon, A. S., & Burnett, K. A. 

(2024). Participation and co-pro-

duction in climate adaptation: 

Scope and limits identified from a 

meta-method review of research 

with European coastal communi-

ties.  

Crucial. Participation and co-production are key in addres-

sing climate change by promoting the engagement 

of science and communities in executing 

knowledge. However, these approaches face chal-

lenges like power imbalances and uncertainties. 

Skarzauskiene, A., Mačiulienė, M., 

& Kovaitė, K. (2024). Citizen 

engagement in climate adaptation 

surveyed: Identifying challenges in 

education and capacity building.  

Essential. Community awareness, skills training, and econo-

mic factors shape responses to climate hazards; 

personal experience and municipal support drive 

engagement. 

Wamsler, C., Alkan-Olsson, J., 

Björn, H. et al. (2020). Beyond par-

ticipation: when citizen engage-

ment leads to undesirable out-

comes for nature-based solutions 

and climate change adaptation. 

Critical. While citizen participation is important, it is limi-

ted by systemic barriers; broader institutional and 

political change is needed. 

Brink, E., & Wamsler, C. (2019). 

Citizen engagement in climate 

adaptation surveyed: The role of 

values, worldviews, gender, and 

place 

Inclusive. Inclusive policies and communication must align 

with diverse values and identities for effective 

engagement. 

Jose, A. L. (2013). Adapting locally 

to secure sustainable futures: Les-

sons learned from selected UNDP-

GEF Community-Based Adapta-

tion projects.  

Crucial. Community-based projects show real impact 

(improved yields, water use, and livelihoods) 

when combining local knowledge with partici-

patory and policy support. 

Source: Author’s contribution 

Case studies cited by IASC (2009) further support this view. In Bangladesh, Community-Based 

Adaptation (CBA) integrated local knowledge as farmers selected drought-resilient crops. In Nepal, 

participatory risk reduction guided Farmers’ Climate Field Schools to adjust cropping practices. In 

Tuvalu, collaboration between the Red Cross and local NGOs boosted disaster preparedness. Ethi-

opia’s livelihood diversification efforts, combining reforestation and income generation, also 

demonstrate the value of inclusive strategies. Together, these examples illustrate that well-planned, 

documented, and locally driven participation increases resilience and ensures long-term sustaina-

bility in climate adaptation. 
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Material and method 

Bibliometric analysis was chosen as a systematic measure in this study to analyze the academic 

landscape on climate change adaptation, specifically in rural contexts of Europe. Bibliometric analy-

sis is increasingly accepted as a powerful tool for analyzing scientific literature, providing structu-

red, evidence-based insights into research trends, key contributions, and emerging disciplines (Pas-

sas, 2024). The employment of bibliometric analysis in this study provides a global view of the 

thematic development, citation patterns, and intellectual structure of the area being studied. 

This bibliography analysis data was extracted from the Web of Science (WoS). A well-defined 

search strategy was employed to render a more focused and relevant data set based on the combi-

nation of relevant keywords and Boolean operators. The search string applied was: 

(“climate change adaptation” OR “climate adaptation” OR “adaptation strategies”) AND (“rural communi-

ties” OR “rural areas” OR “agriculture” OR “farming sector”) AND (“Europe” OR “European Union” OR 

“EU”) AND (“policy framework” OR “governance” OR “sustainability” OR “resilience”) (Abstract) AND 

Community-based Adaptation (OR – Search within the topic). 

   To keep up the contemporary relevance of the study, the materials reviewed were limited to 

journal articles, conference proceedings, and book chapters published in English from 2005 to 

2025. This period allows for the inclusion of the latest advancements and policy developments that 

are relevant to climate adaptation strategies within rural areas of Europe. 

The selection of studies followed a rigorous screening process based on predefined inclusion 

and exclusion criteria: 

– Inclusion: Studies focused on climate adaptation strategies in rural Europe, governance fra-

meworks, or community-based approaches to adaptation. 

– Exclusion: Those studies dealing with mitigation rather than adaptation studies, studies not 

conducted in Europe, and articles lacking a sufficient bibliometric repository, among others. 

The removal of duplicates and unobtainable complete articles further ensures that the dataset 

derived would be reliable and consistent. 

Additionally, the analysis in this study was performed using Biblioshiny and other features of the 

bibliometrics package in RStudio. For added analysis, VOSviewer was used as an open-source soft-

ware tool to assemble and display bibliometric networks. It aided in mapping the co-authorship 

networks, citation relationships, and keyword co-occurrence to track influential authors, key rese-

arch clusters, and thematic connections across the discipline. 

Recently, bibliometric science mapping has assumed great importance owing to the increasing 

complexity of knowledge accumulation across disciplines. By applying Bibliometrix and VOS-

viewer, an in-depth reading of the academic discourse on climate adaptation strategies in rural Eu-

rope is possible (Aria-Cuccurullo, 2017). In this context, bibliometric analysis, by systematically 

ordering and synthesizing existing works, is a primary step toward deepening scholarly discourse 

and policy frameworks in climate adaptation research. 

Results 

This dataset comprises scholarly publications dated from 2005 to 2025, with a total of 291 docu-

ments encompassing 158 sources, including journals, books, and conference proceedings. The field 

has demonstrated a steady expansion, including an annual growth rate of 10.96%. A total of 901 

authors have contributed to the body of literature, highlighting their diversity and active research 
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community. The largest number of documents is contributed by journals (225) and then followed 

by book chapters (13) and four book reviews. 

Table 2 Descriptive statistics of the dataset 

Main Information about Data  Results  

Timespan  2005:2025  

Sources (Journals, Books, etc.)  158 

Documents  291 

Annual Growth Rate %  10.96% 

Authors  901 

Document Types  Results  

article 225 

article; book chapter  13 

book review  4 

Source: Authors’ explanation based on Biblioshiny 

The annual scientific production from 2005 to 2025 demonstrates a clear upward trend, ref-

lecting a growing research interest in the field. While the period from 2005 to 2012 shows relatively 

low publication numbers, a steady increase is observed from 2013 onwards, peaking in 2018 with 

38 publications. This peak suggests that this period was characterized by much research activity 

and interest. After a slight decrease in publication numbers in 2019, the publication output 

remained very high almost consistently, with significant outputs of 31 in 2020, 30 in 2021, and 28 

in 2024. The observed fluctuations may be influenced by various factors, such as funding availabi-

lity, emerging research trends, and academic collaboration. The decline observed during 2023 may 

be attributed to the ongoing research process and lags in publication. Nonetheless, scientific data 

shows a continued existence and evolution of scholarly activities within this area. 

Figure 1 Annual scientific production 

Source: Authors’ explanation based on Biblioshiny 

1

2

3

4

2

7

8

15

14

17

22

38

18

31

30

22

20

28

8

0 5 10 15 20 25 30 35 40

2005

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

2019

2020

2021

2022

2023

2024

2025



Durmishi, L. – Medina Paredes, A. C. – Farkas, T. 

26 

Prolific journals 

The table below presents the leading journals publishing on climate change issues from 2005 to 

2025 ranked in terms of publication activity (PA) and impact, based on the Scimago Journal Rank 

(SJR) and total citations (TC). Among these, Climate and Development is the most valuable source, 

with 37 publications and 455 citations (TC), and it is in the Q1 ranking. Climate Policy marks its 

presence with 6 publications, also in the Q1 rank, and 148 citations. Regional Environmental 

Change is in the Q2 rank, with 11 articles published and receiving 220 citations. Additionally, Cli-

matic Change and Wiley Interdisciplinary Reviews-Climate Change, both Q1 journals, have each 

contributed 4 publications, with 345 and 229 total citations, respectively. 

These data reflect the dominance of high-impact journals (Q1 and Q2) in climate change rese-

arch, consolidating their influence and role in determining the academic discussion in this area. 

Table 3 Leading journals published between 2005 to 2025 on the issues of climate change 

Order Sources PA Ranked by 

Scimago 

list 

TC 

1 Climate and Develop-

ment 

37 Q1 455 

2 Climate Policy 6 Q1 148 

3 Regional Environmental 

Change 

11 Q2 220 

4 Climatic Change 4 Q1 345 

5 Wiley Interdisciplinary 

Reviews-Climate Change 

4 Q1 229 

Source: Authors’ explanation based on Biblioshiny 

Most importantly affiliated institutions 

Figure 2 highlights the top affiliated institutions in climate change research from 2005 to 2025. 

CGIAR leads with 16 publications, followed by the University of Queensland with 15, and the 

University of Melbourne with 11 publications. Other contributors are Griffith University, Florida 

State University System, and the University of Adelaide (10), indicating a global effort in research. 
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Figure 2 Top 10 productive institutions in the number of publications 

Source: Authors’ explanation based on Biblioshiny 

Table 4 indicates the most important nations in terms of total citations received, and it characterizes 

their impact on research. The United Kingdom leads the list with 1,265 citations, followed closely 

by the USA with 1,229 citations and Australia with 960 citations, strong markers as far as academic 

influence is concerned. South Africa (359) and Canada (321) moderate their impact. 

Other European Union nations, such as the Netherlands (228), Sweden (150), and Denmark 

(116) show their contributions to highly cited research. India (167) and Bangladesh (146) have 

emerging academic research with little but growing impacts. 

Table 4 The top 10 countries in terms of total citations received (TC) 

Country TC 

United Kingdom 1265 

USA 1229 

Australia 960 

South Africa 359 

Canada 321 

Netherlands 228 

India 167 

Sweden 150 

Bangladesh 146 

Denmark 116 

Source: Authors’ explanation based on Biblioshiny 

The data in Table 5 provides an overview of scientific output in several countries relative to 

international collaboration as determined by bibliometric analysis. Australia leads in total publica-

tions (46), followed by the USA (43) and the UK (32). While Australia and the USA maintain a 

good mix of domestic (SCP) and internationally co-authored (MCP) research, the UK stands out 

high for international collaboration among the major high-output countries, with 59% of its pub-
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lications being MCPs. On the other hand, the Netherlands has the highest MCP ratio (73%), in-

dicating strong international engagement; publications from India and China do not engage inter-

nationally, with all their counterpart publications being from single countries. Canada (31%), Ger-

many (33%), and South Africa (27%) display moderate international collaboration, balancing do-

mestic and global research efforts. From mid-range, Bangladesh (50%) collaborates with interna-

tional co-authors for half of its publications. Overall, higher MCPs are found among those count-

ries such as the UK and the Netherlands that have good research nexus with the world, while lower 

MCPs interact more or less nationally, as is the case of India and China. Thus, the USA, Australia, 

and Canada ensure a balance of local innovation and international impact. 

Table 5 Scientific production and international collaboration by country 

No. Countries Articles SCP MCP MCP_Ratio 

Australia 46 27 19 0.413043478 

USA 43 27 16 0.372093023 

United Kingdom 32 13 19 0.59375 

Canada 16 11 5 0.3125 

Netherlands 11 3 8 0.727272727 

South Africa 11 8 3 0.272727273 

Bangladesh 10 5 5 0.5 

India 8 8 0 0 

China 7 7 0 0 

Germany 6 4 2 0.333333333 

Source: Authors’ explanation based on Biblioshiny 

Co-occurrence analysis of keywords 

Two important developments have taken place in co-word analysis: sources of the words and 

methods of measurement. Co-word analysis has widened its scope to words from titles, abstracts, 

and full texts, thereby reducing indexer bias, while earlier was based on indexed keywords. Meas-

urement techniques have also improved and can provide finer metrics like e-coefficient, density, 

and centrality to allow a more detailed analysis of themes (He, 1999). To complement the analysis, 

VOSviewer comes into play by visually mapping keyword inter-relationships in large datasets for 

easy interpretation and evidence of thematic connections (van Eck-Waltman, 2010). Co-word 

analysis uses the actual words in articles to identify significant themes and trends, mapping the 

intellectual structure of a field (Callon et al. 1983). Thus, moving forward through the generative 

visualization of evolving interconnections within research areas helps to guide future work (Škare 

et al. 2022). This figure illustrates a network of keywords that are interconnected within the field 

of climate change adaptation research, whereby larger terms like “community-based adaptation”, 

“vulnerability”, “resilience”, and “adaptive capacity” show dominant themes. Different colors de-

note sets of related topics, which include governance and equity among the reds, environmental 

challenges among the blues, and policy strategies among the yellows. This level of deep connections 

gives insight into how these concepts interplay, illustrating the intricate nature of endeavors for 

climate adaptation. This analysis identifies some key areas of research and relationships among 

them for dominant themes in the field. 
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Figure 3 Co-occurrence of authors’ keywords 

Source: Authors’ explanation based on VOSviewer 

To provide a better thematic breakdown of the connections, the following table presents clusters 

of authors’ keywords, depicting more specific thematic areas within the literature. The clusters 

underline the major climate adaptation themes, including community-based approaches, resilience, 

governance, and social capital. Specific impacts such as drought, gender, and sea-level rise are also 

highlighted, as is the effect of power in decision-making. 

Table 6 Clusters of authors’ keywords 

Clusters Number of 

Items 

Items 

Clusters 1 9 Adaptation, climate change, community-based adapta-

tion, disaster risk management, food security, health, sus-

tainability, vulnerability 

Clusters 2 8 Adaptation strategies. Agriculture, barriers, climate 

change adaptation, development, local knowledge, 

mainstreaming, resilience 

Clusters 3 6 Adaptive capacity, climate justice, community-based 

adaptation (CBA), ecosystem-based adaptation, least 

developed countries, social capital 

Clusters 4 4 Climate adaptation, governance, participation, susta-

inable development 

Clusters 5 3 Drought, gender, sea-level rise 

Clusters 6 1 Power 

Source: Authors’ explanation based on VosViewer 
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Conclusions 

The bibliometric analysis conducted in this study underscores the evolving nature of research on 

climate adaptation strategies for European rural communities. Findings suggest that while sig-

nificant progress has been made in policy formulation, there remains a gap between theoretical 

frameworks and practical implementation. The European Green Deal and the Common Agricul-

tural Policy have played essential roles in shaping adaptation strategies, yet challenges such as frag-

mented policy enforcement, limited funding mechanisms, and inconsistent local engagement 

persist. 

The study highlights the steady expansion of research in this field, with an annual growth rate of 

10.96% and an increasing number of interdisciplinary collaborations. However, while scientific 

production has grown, the research remains concentrated in specific high-impact journals, with 

Climate and Development, Climate Policy, and Regional Environmental Change emerging as le-

ading sources of climate adaptation research. The study also identifies CGIAR, the University of 

Queensland, and the University of Melbourne as key contributing institutions, reflecting a global 

effort in this field. 

A key takeaway from this study is the importance of integrating top-down and bottom-up 

approaches to adaptation. While national and European policies provide overarching guidelines, 

localized strategies that incorporate community knowledge and participatory decision-making pro-

cesses are essential for ensuring long-term resilience. The study highlights successful case studies 

where grassroots initiatives, such as nature-based solutions and community-led adaptation projects, 

have contributed to enhanced resilience in rural areas. Technological advancements and digital 

tools have also emerged as critical enablers of adaptation. However, disparities in access to new 

technologies, particularly in economically disadvantaged rural areas, present an ongoing challenge 

that requires targeted policy interventions. 

Moreover, co-occurrence analysis of keywords reveals dominant themes in community-based 

adaptation, vulnerability, resilience, and adaptive capacity. However, interdisciplinary collaboration 

remains limited, and greater integration of environmental sciences, social sciences, and policy stu-

dies is needed to foster a more comprehensive understanding of adaptation strategies. 

Looking ahead, future research should focus on evaluating the long-term effectiveness of adap-

tation policies and identifying scalable models that can be replicated across different rural contexts. 

Strengthening cross-sectoral collaboration and increasing financial investments in adaptation meas-

ures will be essential in addressing the growing climate risks facing rural Europe. Ultimately, this 

study contributes to the ongoing discourse on climate change adaptation by providing a structured 

analysis of research trends and offering insights into policy and practice integration for enhanced 

rural resilience. 
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