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Introduction: The issue of rural sustainable livelihoods has gained significant academic attention due to global concerns such as poverty, climate change, and rural development disparities. Despite a growing body of literature, a comprehensive mapping of this field’s intellectual landscape is still lacking.

Methods: This study employed a scientometric approach using CiteSpace software to analyze 1,141 articles indexed in Scopus from 1988 to 2023. The analysis included citation patterns, co-authorship networks, co-citation structures, and keyword co-occurrence to examine research evolution, key contributors, and collaboration intensity.

Results: The research trend followed four phases: preparation, initial growth, rapid expansion, and stabilization. The field is highly interdisciplinary, bridging environmental sciences, social sciences, and economics. However, author, institutional, and international collaborations remain sparse. China, India, and South Africa were identified as leading contributors, while dominant themes included climate change adaptation, sustainable livelihood frameworks, and social capital.

Discussion: The results highlight the fragmented nature of research networks and the need for greater cross-disciplinary and cross-regional collaboration. Future research should address thematic gaps such as gender equality and digital innovation in rural development. This study offers critical insights for shaping integrative and policy-relevant strategies for sustainable rural livelihoods.
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1 Introduction

In recent decades, the issue of sustainable livelihoods in rural areas has gained increasing attention from researchers, policymakers, and practitioners worldwide (Scoones, 2015). This heightened interest is driven by the urgent need to address the complex challenges faced by rural communities, including poverty, climate change, vulnerability to natural disasters, and shifting development policies (Keating et al., 2017; Tucker et al., 2015). The concept of sustainable livelihoods offers a holistic approach to understanding how individuals and households in rural areas can manage their resources sustainably while meeting their basic needs (Quandt, 2018). In this context, it is crucial to identify and analyze the patterns, trends, and recent developments in research on sustainable livelihoods to ensure that efforts are directed effectively and efficiently.

As governments, NGOs, and international organizations prioritize sustainable development goals (SDGs), the importance of understanding the dynamics of rural livelihoods has grown substantially. The existing literature on rural sustainable livelihood is extensive, but it often focuses on case studies, specific regions, or particular dimensions (e.g., agriculture and water management). This creates a gap in understanding the broader intellectual landscape, including how the field has evolved over time, key thematic areas, and collaborations between scholars. While there are bibliometric studies on sustainability and rural development, a focused scientometric analysis specifically on rural sustainable livelihoods has not been conducted to map its scholarly trends, collaborations, and knowledge networks. This research aims to fill this gap by providing a systematic and quantitative overview of the field’s research landscape.

Several thematic strands have shaped the study of rural sustainable livelihoods. Early conceptualizations emphasized diversification strategies and household resilience (Zhang et al., 2023), highlighting how rural households adapt to socio-economic and environmental uncertainties. Subsequent research has explored climate change adaptation in rural communities (Antwi-Agyei and Stringer, 2021), demonstrating the role of adaptive capacity in securing long-term sustainability. Studies on social capital and community-based resource management (Rusli et al., 2024) have revealed how social networks, collective action, and institutional support shape rural development. Additionally, agricultural sustainability and food security (Charoenratana et al., 2021) have remained central themes, with research emphasizing sustainable farming practices, agroecology, and land tenure security. More recently, scholars have examined the role digital inclusion and technological innovation in enhancing rural livelihoods (Kitole et al., 2024), illustrating how access to ICT and financial technology fosters economic opportunities in rural areas.

Despite the breadth of studies on rural sustainable livelihoods, there has been no comprehensive attempt to systematically map the evolution of this research field using scientometric analysis. Scientometric approaches have been widely applied to sustainability science, environmental governance (Aria and Cuccurullo, 2017), and rural development (Morse and McNamara, 2013). These studies have provided quantitative insights into publication trends, key research clusters, and collaboration networks, helping schoolar understand how knowledge production evolves over time. However, a dedicated scientometric analysis of rural sustainable livelihoods remains absent, leaving gaps in our understanding of the field’s intellectual structure, dominant research themes, and the degree of international collacboaration among scholars. Without such an analysis, it is difficult to identify emerging trends, knowledge gaps, and underexplored intersections between disciplines.

Given these gaps, this study seeks to fill a crucial void in the literature by conducting a scientometric analysis of rural sustainable livelihoods research from 1988 to 2023. Unlike traditional narrative reviews, which often focus on specific aspects of livelihoods, a scientometric approach enables a relationship. This study will address several key questions: (1) How has research on rural sustainable livelihoods evolved over the past three decades? (2) Which countries, institutions, and scholars have played a leading role in shaping this field? (3) What are the dominant research themes, and how have they shifted over time? and (4) Where do research gaps exist, and what directions future studies take?. By answering these questions, this study contributes to a deeper understanding of knowledge structures, research trajectories, and interdisciplinary integration in rural livelihood studies.

In addition to the research gap, a knowledge gap exists in terms of how rural sustainable livelihood research interacts with other critical issues, such as climate adaptation, gender equality, and technological innovation. The lack of integration between these areas limits the development of more holistic approaches to rural sustainability. By conducting a scientometric analysis, this study seeks to bridge this knowledge gap by identifying cross-disciplinary intersections and emerging trends that can inform more integrated approaches to rural livelihood sustainability.

This study is significant because it provides a deeper understanding of how research on sustainable livelihoods has evolved over time. Through scientometric analysis, researchers can explore data related to scientific publications, such as the number of published articles, the impact of research, author collaboration, and citation networks. The results of this analysis can identify areas of research that have been extensively studied, as well as areas that have received less attention, thereby assisting researchers and policymakers in formulating more targeted strategies for developing sustainable livelihood programs and policies in rural areas.

Furthermore, this research mapping can provide insights into collaborations among various institutions, countries, and researchers in the field of sustainable livelihoods. By understanding the collaboration networks and contributions of different actors, this study can help enhance cooperation and synergy in achieving sustainable livelihoods. Additionally, this analysis can serve as a guide for future research by highlighting relevant trends and directions, helping new researchers determine their focus and contributions in this important domain.



2 Materials and methods

The methodology employed in this study consists of data extraction and scientometric analysis using CiteSpace V.6.3.R2 Advanced software. Figure 1 shows the research procedure, the data extraction process begins with selecting Scopus as the primary database, followed by the development of a search strategy using keywords such as ‘sustainable livelihood’, ‘rural development’, and ‘rural’. The scientometric analysis stage involves an in-depth examination of the research landscape, including citation patterns, collaboration networks, and keyword co-occurrences (Malanski et al., 2021, 2022). Using CiteSpace, the study generates scientific maps to visualize trends, research clusters, and influential contributors, providing a comprehensive overview of the knowledge structure in the field of rural sustainable livelihoods (Ansar, 2024).
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FIGURE 1
 Research design. Source: Malanski et al. (2021, 2022), modified by Authors.



2.1 Data collection

The data collection began with accessing the Scopus database, which is renowned for its extensive collection of peer-reviewed literature across a multitude of academic disciplines (Schotten et al., 2017). We employ the keywords “sustainable livelihood” and “rural development” or “rural” in document searches within the article title, abstract, and keywords. Following the execution of the search, various filters within Scopus were performed to streamline the results according to specific parameters, such as publication years between the beginning of the publications (1988) and limited to December 2023. The selection of this period follows an ex-post approach, meaning that the time frame was determined after reviewing the availability of relevant publications in Scopus, rather than being predefined beforehand (ex-ante). The identification of 1988 as the starting point was based on the earliest available publication related to rural sustainable livelihoods within the dataset, ensuring that the study comprehensively captures the intellectual evolution of the field. The endpoint of 2023 was chosen to include the most recent publications, reflecting emerging trends and ongoing scholarly contributions. By using an ex-post approach, the study ensures that the selected time frame is data-driven, avoiding arbitrary temporal constraints and maximizing the completeness and validity of the scientometric analysis. Once the desired articles have been identified, the subsequent step is to export the citation data. In this study, a dataset of 1,141 documents in.csv format was exported from Scopus.

The use of Scopus as the primary database for this scientometric analysis is justified by its comprehensive coverage, structured metadata, and compatibility with scientometric tools like CiteSpace. With over 25,000 peer-reviewed journals, Scopus ensures high-quality, curated publications across disciplines relevant to rural sustainable livelihoods. Its integration with bibliometric software enables robust citation analysis, author collaboration mapping, and thematic trend identification.

With the prepared dataset, the data was imported into CiteSpace, where the software facilitates the visualization and analysis of citation patterns, author collaborations, and keyword co-occurrences (Chen, 2006, 2014). This tool allows users to adjust parameters such as time slicing and node types to explore various facets of their dataset effectively. The resulting visualizations reveal trends, clusters, and influential authors, providing a comprehensive understanding of the research landscape (Wang and Lu, 2020). Ultimately, the outcomes of this scientometric analysis can illuminate gaps in existing literature, highlight emerging topics, and inform future research directions within the domain of sustainable livelihoods and related fields.

The 1988–2023 timeframe is chosen to ensure a comprehensive and methodologically sound scientometric analysis of rural sustainable livelihoods. The late 1980s marked the emergence of the sustainable livelihood approach as a multidisciplinary framework, integrating social, economic, and environmental dimensions. Over the 2000s, research expanded to address climate resilience and socioeconomic sustainability, while the 2010s saw greater interdisciplinarity, incorporating digital inclusion, financial innovation, and social capital. Analyzing this period captures key intellectual shifts sshapes by technological advances, policy changes, and environmental challenges.

Methodologically, this timeframe aligns with scopus, ensuring robust data coverage for identifying publication trends, collaboration networks, and thematic shifts. A shorter period would risk overlooking long-term patterns and interdisciplinary developments. The selection also coincides with major global policy milestones: the Keeble Report (Keeble, 1988), MDGs (2000–2015), and SDGs (2015–2030), all of which have shaped rural sustainability discourse. Including 2023 ensures relevance by capturing the latest trends in climate adaptation, digital transformation, and policy innovation. This study, therefore, provides a rigorous and up-to-date overview of the evolving research landscape in rural sustainable livelihoods.



2.2 Data analysis


2.2.1 Collaboration analysis

It is a methodological approach designed to elucidate the relationships and networks among researchers, institutions, and countries in a particular field of study. This analysis involves examining co-authorship and co-citation patterns, which provide insights into how knowledge is produced and disseminated within academic communities. The process begins with the collection of bibliographic data from reputable databases, such as Scopus or Web of Science, where we can specify search criteria relevant to their research area (Chen, 2006). Once the data is gathered, it is imported into CiteSpace, a powerful visualization tool that facilitates the mapping of collaborative networks.

In CiteSpace, the co-authorship analysis allows researchers to identify key authors and their collaborative relationships within the selected literature. By visualizing these connections, it is possible to determine the centrality of authors, revealing which individuals or institutions are at the forefront of research in a given field. This network visualization aids in understanding the distribution of collaborative efforts, highlighting patterns of cooperation and potential silos within the research community (Chen et al., 2010). Moreover, the analysis can be extended to institutional and country-level collaborations, providing a broader perspective on global research dynamics and the interconnectedness of various stakeholders.

Furthermore, CiteSpace’s ability to generate visual representations of collaboration networks enhances the interpretability of complex data. The maps display nodes representing authors or institutions, with links indicating collaborative ties. Metrics such as degree centrality, betweenness centrality, and clustering coefficients can be calculated to quantify collaboration patterns, further enriching the analysis (Isfandyari-Moghaddam et al., 2023; Reyes-Gonzalez et al., 2016). Through collaboration analysis, researchers can identify influential contributors, emerging research trends, and potential areas for future investigation, thereby informing strategic decisions in research policy and funding.



2.2.2 Co-citation analysis

It is a valuable method employed in scientific research to investigate the relationships and intellectual structure of a specific field through the examination of citation patterns among academic documents. This analytical technique identifies how often two or more documents are cited together in the same reference list, providing insights into the thematic connections between them (Nowell et al., 2017; Terry et al., 2017). In the context of using CiteSpace, co-citation analysis facilitates the visualization of these relationships, enabling researchers to map the intellectual landscape and discern clusters of related literature within a particular area of study (Wu et al., 2019).

To conduct co-citation analysis in CiteSpace, we begin by collecting bibliographic data from a reputable database, Scopus. This dataset should include the citation information of the relevant documents, including their titles, authors, publication years, and references. After importing this data into CiteSpace, the software processes it to identify and visualize co-citation relationships, resulting in a network of nodes (representing documents) and links (indicating co-citation occurrences). Researchers can adjust various parameters, such as time slicing and node types, to refine the analysis and focus on specific aspects of the literature (Chen, 2016).

The resulting visualizations allow us to identify influential documents, emerging trends, and the evolution of concepts over time. By analyzing the co-citation networks, we gain insights into the intellectual foundations of a discipline, recognizing core theories, methodologies, and seminal works that shape the field (McLaren and Bruner, 2022). Furthermore, the identification of clusters—groups of documents that are frequently co-cited—can reveal subfields or specialized areas of research, aiding in the identification of gaps in the literature and potential directions for future investigation (Chen, 2006; Chen et al., 2012). Overall, co-citation analysis serves as a powerful tool for understanding the structure and dynamics of knowledge production in any academic domain.



2.2.3 Co-citation analysis

In the context of keywords, is a methodological approach used to identify and visualize the relationships between terms that appear together in academic literature. This analysis is essential for understanding the thematic structure of a research field, revealing how concepts and topics are interrelated over time. By analyzing keywords that frequently co-occur in a given set of documents, researchers can uncover emerging trends, dominant themes, and potential areas for future investigation (Zhou et al., 2022).

In CiteSpace, the process begins with the collection of bibliographic data from comprehensive databases such as Scopus, where we specify relevant search criteria based on their research focus. Once the data is imported into CiteSpace, the software enables users to extract and analyze keywords from the selected literature. We set parameters such as time slicing and thresholding to refine the analysis, which facilitates the identification of keywords that frequently co-occur within the same publications. The software generates a visual representation of these relationships, where nodes represent keywords and links signify co-occurrences, creating a network that highlights key themes within the literature (Chen, 2006).

The resulting keyword co-occurrence network allows us to visualize clusters of related terms, providing insights into the development of research topics and the evolution of academic discourse over time. By examining the centrality and burstiness of keywords, scholars can identify pivotal concepts that have gained prominence in recent years, indicating shifts in research focus or emerging areas of interest (Tiernan et al., 2019). Furthermore, co-occurrence analysis can reveal gaps in the literature, guiding future research directions and informing policy-making and practice (Lozano et al., 2019). Overall, keyword co-occurrence analysis in CiteSpace serves as a robust tool for elucidating the structure and dynamics of knowledge production in various academic disciplines.





3 Results and discussion


3.1 Publications and categories in rural sustainable livelihood

Figure 2 shows the development of publications on rural sustainable livelihood for 35 years period 1988–2023. This consistent growth indicates that the research area is gaining more attention, and researchers are contributing more actively, possibly due to increased funding opportunities, advancements in research methodologies, or a heightened global interest in the topic.

1. Preparation Growth (1988–2006). During this phase, research related to sustainable rural livelihoods was relatively scarce, with only a few publications emerging each year. The gradual increase in research output from 1988 to 2006 indicates a foundational period where the field began to establish its relevance. Researchers explored initial concepts and frameworks, laying the groundwork for future studies. This phase served as a preparatory stage, setting the foundation for the subsequent rise in academic interest.

2. Initial Growth (2006–2018). The period from 2006 to 2018 saw a steady increase in the number of publications, reflecting an initial growth phase for the research field. As the topic gained recognition, there was a broader acceptance and integration of sustainable rural livelihood studies across various disciplines. This period marked the emergence of key themes and methodologies, as well as a more structured research agenda. Increased collaboration and support from academic institutions and policy organizations likely contributed to this growth, building momentum for the field.

3. Rapid Growth (2018–2020). From 2018 to 2020, the field experienced a phase of rapid growth, characterized by a sharp rise in the number of publications. This surge indicates a significant expansion in research activities, possibly driven by new funding opportunities, global events, or heightened relevance of the topic in addressing sustainability challenges. Researchers from various disciplines increasingly converged on this topic, contributing diverse perspectives and methodologies. The rapid growth phase was crucial in establishing the field as a prominent area of academic and practical inquiry.

4. Stabilization and Maturation (2020–2023). The final phase, spanning from 2020 to 2023, marks a period of stabilization and maturation. During this time, the number of publications remained relatively steady, reflecting a consolidation of the research field. This phase indicates that the field had reached a level of maturity, where the focus shifted towards refining existing theories, addressing research gaps, and exploring interdisciplinary collaborations. The stable output suggests that the field has gained a robust foundation, with researchers delving deeper into complex issues and providing nuanced insights to influence policy and practice in rural sustainability.
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FIGURE 2
 The development of publications on rural sustainable livelihood. Source: Scopus database.


The progressive rise in publications indicates an escalating global recognition of rural sustainability challenges. During the Preparation Growth stage, researchers established foundational concepts, which set the scene for broader, more integrated studies in the following phases. By Initial Growth and Rapid Growth, factors such as climate imperatives, poverty alleviation needs, and shifts in development policies prompted more interdisciplinary collaboration, involving specialists in social sciences, environmental studies, and agricultural economics.

In practice, the maturation phase suggests that many core debates—like climate resilience or rural resource management—have become mainstream. However, ensuring genuine interdisciplinary synergy remains a challenge, as there is risk of parallel effort lacking a common methodological framework. Moving forward, scholars might adopt integrative models (e.g., socio-ecological systems or social-ecological-technological systems) to capture the breadth of factors influencing rural livelihoods and to inform more holistic policy solutions.

Figure 3 shows the development of publications from 1988 to 2023 across several fields (e.g., Social Sciences, Environmental Science, Economics, Econometrics and Finance). There has been a significant increase in publications related to sustainable rural livelihoods in various fields since 2000, particularly in Environmental Science and Social Sciences. This indicates that sustainability issues in rural areas have garnered more academic attention over the past two decades. The number of publications increased sharply starting in 2005. For example, if in the year 2000 the total number of publications in all fields was around 5–10 per year, by 2014 this number rose to over 40 publications per year.
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FIGURE 3
 The development of publications across fields. Source: Scopus database.


Environmental studies have shown significant growth since 2005. This indicates that much of the research on rural sustainability focuses on environmental aspects, including the sustainability of natural resources, climate change adaptation, and land management in rural areas. Contributions from the social sciences have also increased sharply, especially during the 2010–2014 period. This suggests that social issues, such as community participation, local institutions, and social policies, have become a major focus in efforts to create sustainable livelihoods in rural areas.

Furthermore, research in the agricultural and biological sciences show a steady but significant trend, indicating that agricultural and biological aspects (e.g., sustainable agricultural technologies, biodiversity conservation) are integral to rural livelihood studies. Overall, research on sustainable rural livelihoods is interdisciplinary in nature. Social Sciences often collaborate with Environmental Sciences, while Economics tends to intersect with research in Management and Business. This suggests that understanding sustainable rural livelihoods cannot be viewed from a single perspective but requires a multidisciplinary approach.



3.2 Collaboration network analysis


3.2.1 Authors

The author collaboration network analysis reveals a relatively low degree of interconnection among authors in the field, as indicated by a network density of 0.004 (Figure 4). With 233 nodes (representing distinct authors) and 108 links (collaborative relationships), the network is sparse, suggesting that collaboration is limited, and many authors work either independently or within small groups. This sparse network structure indicates that while there are collaborations occurring, they are not widespread, and there is potential for further expansion and integration of collaborative research efforts among authors.
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FIGURE 4
 Authors collaboration networks. Source: Scopus database.


In terms of publication frequency, the most prolific author is Xu Dingde, with 8 publications, followed by Min Qingwen and Li Shuzhuo, each with 6 publications. This highlights these authors as key contributors to the research area, indicating their active engagement and influence in shaping the discourse within the field. For instance, Xu et al. (2015) finds that approximately 56% of households in the Three Gorges Reservoir area have low dependence on agriculture, with key factors such as education, age of the household head, labor force, location, and social networks influencing their livelihood strategies. It recommends that government investment in infrastructure and favorable loan policies encourage rural populations to leverage social networks for business opportunities in migrant destinations.

Other authors, such as Zheng Hua, Li Jie, and Wall Geoffrey, with 5 publications each, also show considerable participation, but not as prominently as the top three. The frequent appearances of these names in the collaboration network suggest that they might be central figures within their research communities or specific subfields, and their work could serve as a foundation for future research directions.

Despite the notable productivity of these authors, the low network density highlights limited cross-collaboration, possibly leading to overlapping yet isolated research agendas. Such fragmentation can hamper the exchange of new ideas or comparative data across regions. Research institution could alleviate this br promoting co-authorship arrangements, shared project, or joint supervision of postgraduate researchers. These measures not only broaden authos’ perspectives but also help unify theoretical frameworks that underpin rural sustainable livelihood studies.



3.2.2 Countries

The analysis of the country collaboration network reveals a structured yet relatively sparse distribution of research collaborations across 114 countries, with 145 collaborative links connecting them (Figure 5). The network density of 0.022 indicates that, despite having a considerable number of countries engaged, the connections between them are not uniformly strong or widespread. This suggests that while some countries have robust collaborative ties, the overall network still has potential for growth in fostering more interconnected research activities globally. Countries with more links tend to form hubs or clusters within the network, highlighting their roles as key players in international research collaborations.

[image: Figure 5]

FIGURE 5
 Countries collaboration networks. Source: Scopus database.


When examining publication frequency, China (236), India (155), and South Africa (113) emerge as the leading contributors with the highest number of publications, reflecting their active involvement and substantial influence in the research landscape. China, in particular, stands out with 236 publications, indicating its dominant position. This high output suggests that these countries are not only conducting extensive research but also potentially shaping the research agenda and themes in the field. Meanwhile, traditional research powerhouses like the United States (111) and the United Kingdom (107) continue to maintain a strong presence, although their publication counts are relatively lower compared to the top three contributors.

The prominence of China, India, and South Africa correlates with their vast rural regions and the policy relevance of sustainable livelihood research in these locales. Thailand’s elevated centrality implies it is a hub bridging collaborations across different countries. Strengthening these networks through expanded South–South cooperation could facilitate the sharing of practical, context-aware solution, ranging from land-management techniques to financial-icnlusion programs. In turn, such partnerships could accelerate progress toward global sustainability targets, including the SDGs.

On the other hand, centrality analysis provides insight into the pivotal roles certain countries play in linking the network together. Thailand, with a centrality value of 0.65, is the most crucial intermediary, acting as a bridge between countries that might not have direct collaborations. Malaysia and Australia also show high centrality values, reflecting their strategic importance in facilitating international research cooperation. Countries like Indonesia, despite having fewer publications (29), demonstrate significant centrality (0.25), suggesting they are positioned to connect different research clusters. These findings highlight that while publication volume is essential, a country’s central role in the network can be equally influential in promoting global research integration and knowledge dissemination.



3.2.3 Institutions

The analysis of the institution collaboration network demonstrates a relatively low level of interconnectedness, as indicated by the network density of 0.002 (Figure 6). With 512 nodes (institutions) and 282 links (collaborative ties), the network is quite sparse, suggesting that many institutions are conducting research independently or in smaller collaborative clusters. This low density reflects the potential for expanding and strengthening collaborations between institutions, especially among those that currently have fewer links. The observed sparsity could be due to geographic, disciplinary, or institutional barriers that hinder more extensive cooperation.

[image: Figure 6]

FIGURE 6
 Institutions collaboration networks. Source: Scopus database.


In terms of publication frequency, the Institute of Geographic Sciences and Natural Resources Research (IGSNRR) and the University of Chinese Academy of Sciences emerge as the top contributors, with 21 and 20 publications, respectively. Their dominance indicates that these institutions are heavily invested in the research field and are likely to be influential in shaping the research agenda. South African institutions, such as the University of KwaZulu-Natal and the University of Pretoria, are also among the top contributors, reflecting their active participation and regional prominence in the research landscape. The presence of African and Chinese institutions at the forefront signifies a growing contribution from these regions, potentially indicating regional research hubs.

While IGSNRR and the University of Chinese Academy of Sciences rank highly in publication output, their lower centrality suggests they are not fully bridging separate institutional clusters. Encouraging collaborative grants or cross-lab partnerships could help disseminate valuable insight and prevent duplicative efforts. Likewise, smaller institutions stand to benefit by partnering with leading research hubs, gaining both technical expertise and access to broader academic networks—a strategy that can elevate innovation while diversifying the global research ecosystem.

Despite having high publication frequencies, many of these institutions show low centrality values, with most below 0.01. This implies that while they are significant contributors in terms of output, they are not key connectors within the broader collaboration network. Beijing Normal University and the University of Venda, with centrality values of 0.02, are exceptions, serving as more critical nodes that link different clusters. The low centrality of other institutions suggests that collaboration is still concentrated within regional or institutional silos, limiting the formation of a more integrated global research network. Expanding collaborative ties with institutions showing high publication counts but low centrality could enhance all cohesion and knowledge dissemination within the research community.




3.3 Co-citation analysis


3.3.1 Author co-citation

The author co-citation network analysis provides insights into the intellectual structure and influence of authors within a research field based on how frequently they are cited together (Figure 7). With 1,082 nodes (authors) and 3,227 links (co-citation relationships), the network has a low density of 0.005, indicating that while there is a substantial number of co-citation connections, the overall interconnectedness is still limited. This suggests that many authors are cited in relatively isolated clusters or within specific research themes, rather than being part of a highly integrated, cohesive academic network. The low density can imply that while some authors are frequently co-cited, the network does not reflect a uniform spread of co-citation patterns, pointing to potential fragmentation or division in research focus areas.

[image: Figure 7]

FIGURE 7
 Author co-citation. Source: Scopus database.


The strong centrality of authors like Liu Y and Carney D underscores their roles as conceptual linchpins, widely referenced across varied contexts—from climate adaptation to livelihood diversification. Scoones I’s citation burst suggests that certain periods witnessed a heightened focus on sustainable livelihood frameworks. These authors could effectively lead cross-cluster dialogues, initiating comparative research that aligns differing theoretical lenses. This would help unify a field otherwise scattered by diverse local case studies and specialized disciplinary angles.

In terms of centrality, several authors stand out as key nodes within the co-citation network, indicating their central role in linking different authors and research themes. Liu Y has the highest centrality score of 8.26, suggesting that this author is a pivotal figure in the field, frequently co-cited across different research areas, thereby acting as a bridge between various subfields or research topics. Similarly, Zhou Y (6.89), Carney D (6.49), and Serrat O (6.37) also have high centrality values, signifying their importance in connecting different clusters within the network. These authors likely contribute to the theoretical or methodological frameworks that are widely recognized and referenced by scholars across different domains.

The presence of well-established researchers like Blaikie p (5.98) and Rigg J (6.13) further underscores the influence of foundational authors whose work continues to be pivotal in shaping the research landscape. High centrality values for these authors indicate that their contributions are not only highly regarded but also serve as a common reference point for diverse research themes. This shows that while the network has a low density, certain authors play a crucial role in maintaining the structure and coherence of the intellectual landscape. To strengthen the co-citation network, fostering interdisciplinary collaborations and expanding citations across less connected clusters can lead to a more integrated and holistic research community.



3.3.2 Journal co-citation

The journal co-citation network analysis, comprising 746 nodes and 3,370 links, indicates a moderately connected structure, as shown by the network density of 0.012 (Figure 8). The density value suggests that the network is neither too sparse nor too dense, reflecting a well-established pattern of co-citation relationships among journals. In this network, certain journals have formed strong connections through frequent co-citation by the research community, indicating their importance in shaping the discourse and serving as reference points within the field. However, given the relatively low-density value, the network still has room for further integration, implying that there are distinct clusters or thematic areas that have yet to establish stronger interconnections.

[image: Figure 8]

FIGURE 8
 Journal co-citation. Source: Scopus database.


When analyzing based on frequency, journals like World Development (254 citations), Sustainability (181 citations), and Land Use Policy (160 citations) emerge as the most frequently cited sources. Their high citation counts highlight their central role in the field and suggest that they are key references for researchers working on sustainable development, land use, and environmental policy. This dominance indicates that these journals are likely setting research agendas and providing foundational theories and frameworks that guide studies in related fields. The frequent appearance of interdisciplinary journals such as Science (153 citations) and Food Policy (133 citations) also demonstrates the cross-disciplinary nature of the research being conducted, integrating insights from different domains to address complex global challenges.

The centrality analysis further elucidates the significance of certain journals within the network. Journals like Agricultural Systems (0.08), Ecological Economics (0.06), and Development and Change (0.06) have the highest centrality scores, indicating their pivotal role as connectors within the network. High centrality values suggest that these journals are instrumental in bridging research clusters and facilitating the flow of information across diverse thematic areas. Interestingly, although World Development has the highest citation frequency, its centrality score (0.05) is lower than that of Agricultural Systems and Ecological Economics, indicating that while it is a heavily referenced source, it may not serve as a primary connector between distinct research areas. This points to the nuanced roles that different journals play in the network: some serve as repositories of knowledge, while others act as conduits, linking various subfields, and facilitating interdisciplinary dialogue.

Frequent citations of World Development, Sustainability, and Land Use Policy point to their broad interdisciplinary appeal. Meanwhile, high-centrality journals like Agricultural Systems and Ecological Economics appear to function as intellectual bridges, connecting diverse fields. Scholars aiming to enhance cross-disciplinary influence might prioritize submitting to these bridging journals, thus raising the visibility and applicability of their research to audiences in environmental policy, economics, and beyond.

In terms of publication output, Sustainability Switzerland leads with 62 publications, followed by Land Use Policy (19) and Land (18). This demonstrates the active role these journals play in disseminating research and contributing to the ongoing academic conversation. The relatively high number of publications in these journals may reflect their alignment with current research trends and priorities, making them attractive venues for researchers looking to publish their findings. The presence of specialized journals like Ecological Indicators and Journal of Rural Studies suggests that while some journals cater to broad topics, others are more focused, supporting niche areas within the broader field of sustainable development and environmental policy. The distribution of publication outputs across various journals further highlights the diversity of research interests and the multifaceted nature of the research domain.



3.3.3 Document co-citation

The document co-citation network analysis provides an understanding of the relationships between scholarly documents based on how frequently they are cited together within the literature. With 936 nodes (documents) and 1,693 links (co-citation relationships), the network has a low density of 0.003, indicating that the co-citation patterns are spread out, and many documents are only loosely connected to each other (Figure 9). This suggests that while there are specific clusters of highly co-cited documents, the overall network lacks cohesion, reflecting the presence of distinct research themes or subfields that are not strongly interconnected.

[image: Figure 9]

FIGURE 9
 Document co-citation. Source: Scopus database.


One of the key indicators in document co-citation analysis is the concept of burstness, which reflects documents that experience a sudden increase in citations over a specific period. High burstness values indicate that these documents gained rapid attention and became highly influential within a short timeframe, often signifying a shift in research focus or the introduction of novel ideas. In this network, Scoones I stands out with the highest burstness value of 4.06 from 2011 to 2014, suggesting that Scoones’s work was a major point of reference and likely contributed to shaping discourse in the research field during that period. This could be attributed to the publication of seminal papers or reports that introduce new concepts or methodologies relevant to the community.

Similarly, Pandey R (burstness 3.72) gained significant traction from 2019 to 2021, indicating that the research produced by Pandey became a focal point for the academic community during these years. This could correspond to emerging themes or pressing issues that Pandey’s work addressed, thereby becoming a central reference. Another notable document is Xu DD (burstness 3.64), which showed a spike in citations in 2018–2019. Such bursts reflect that these documents were not only heavily cited but also potentially shifted the research landscape by either introducing critical insights or influencing subsequent research directions.

Citation bursts reflect pivotal works that capture attention within specific windows, often signaling novel perspectives or emergent themes. Scoones’s, pandey’s, and Xu’s studies may have catalyzed heightened interest in topics like climate-change adaptation or the integration of social capital into livelihood models. Building these influential documents, future research could conduct follow-up empirical studies or meta-analyses to verify how well these ideas hold in differing cultural and environmental contexts.

Overall, the presence of high burstness documents like those authored by Scoones, Pandey, and Xu indicate periods of heightened academic interest and intellectual growth within the research field. The relatively low density of the co-citation network, however, suggests that despite these influential documents, the broader research community may still be divided into specialized areas with limited cross-referencing. Strengthening connections between these thematic clusters and promoting interdisciplinary dialogue could enhance the cohesiveness and overall impact of the document co-citation network.



3.3.4 Co-occurrence analysis: keyword detection

Based on the keyword co-citation analysis using CiteSpace, three main clusters were identified that represent distinct research themes related to rural sustainable livelihoods (Figure 10). Each cluster reflects a specific area of focus that can be discerned from the interconnected keywords and cited documents.

Cluster 1: Rural Household encompasses topics related to rural household welfare, decentralization of conservation efforts, and food security. The key articles in this cluster include Parker et al. (2015), which discusses livelihood diversification within the Kanchenjunga Conservation Area in Nepal; Bebbington (1993), which explores sustainable livelihood development in the Andes region of Ecuador; and Mthethwa and Wale (2021), which examines household vulnerability to food insecurity in rural South Africa. The most frequently cited keywords, such as sustainability (175 citations) and sustainable livelihoods framework (80 citations), suggest that the discourse within this cluster is centered around the adaptive strategies for rural households in response to environmental changes and socio-economic resilience. This cluster highlights the focus on sustainable livelihood strategies that aim to build household resilience and adaptability.

Cluster 2: Sustainable Adaptation centers around sustainable adaptation strategies to social and environmental changes, particularly in rural communities. Key articles within this cluster, such as Zhang et al. (2022), which investigates rural household differentiation and poverty vulnerability in Hubei, China, and Xu et al. (2020), which extends the framework for climate change vulnerability assessment for smallholder farmers in China, indicate that adapting to climate change and enhancing livelihood capital (58 citations) are central issues. Frequently cited keywords, including climate change (118 citations) and social capital (91 citations), emphasize the importance of social capital and sustainable adaptation strategies in addressing environmental changes that significantly impact rural livelihoods. This cluster underscores the critical role of community-level adaptation in mitigating the adverse effects of climate change on rural economies.

Cluster 3: Sustainable Livelihood is the cluster with the highest volume of citations and covers broader topics related to sustainable livelihoods, sustainable development, and rural welfare. Articles like Zhang et al. (2022) and Parker et al. (2015) reappear in this cluster, indicating a strong interconnection between sustainable adaptation and sustainable livelihood research. The most frequently cited keywords, such as sustainable livelihoods (515 citations) and sustainable development (232 citations), demonstrate that issues of sustainable livelihoods have been central to academic discourse for several years. This cluster reflects the evolution of sustainable livelihood concepts as a theoretical and empirical foundation for examining rural household resilience and welfare.
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FIGURE 10
 Keywords detection analysis. Source: Scopus database.


The clustering highlights critical themes such as household-level resilience, adaptive strategies, and core sustainability frameworks. The heightened burst in livelihood from 2017 to 2019 signals an urgent drive to understand how communities cope with environmental shifts and economic fluctuations. Future research might integrate digital solutions, gender considerations, and institutional governance into these clusters, reflecting an evolving landscape of rural challenges. Additionally, while Eurasia, Asia, and Africa dominate keyword analyses, there is ample room to explore underrepresented regions (e.g., Latin America, Pacific Islands) for a more globally balanced perspective.

The burstness analysis reveals that keywords such as livelihood exhibited the highest burstness value (16.84) during 2017–2019, indicating that the concept of rural livelihoods became a focal point in academic research during this period. Keywords like Eurasia (14.78), Asia (14.47), and Africa (13.97) also experienced significant bursts during the 2000s, reflecting a concentrated research focus on these geographic regions. The burstness of the sustainable livelihoods framework (8.2) from 2015–2016 highlights a resurgence in interest in the sustainable livelihoods framework within academic literature. Moreover, licensee MDPI showed a burstness value of 11.53 during 2021–2023, indicating that publications in MDPI journals have become increasingly influential in recent years, signaling a shift in the preferred dissemination channels for research on sustainable livelihoods.





4 Conclusion

The scientometric analysis of rural sustainable livelihoods reveals several critical trends and insights that contribute to a deeper understanding of this research field. Over the past three decades, the field has experienced significant growth, marked by four distinct phases: preparation, initial growth, rapid growth, and stabilization. The consistent increase in publications highlights the rising importance of sustainable livelihood studies, driven by global challenges such as poverty, climate change, and evolving development policies. The analysis also shows that rural sustainable livelihood research is highly interdisciplinary, drawing from social sciences, environmental sciences, economics, and agricultural studies. This interdisciplinary nature underscores the complexity of rural sustainability, which requires a holistic approach that integrates various dimensions, including social, economic, and environmental factors.

The results confirm a steady growth in rural sustainable livelihood research, shaped by multifaceted themes and disciplinary overlaps. However, the low-density collaborations among authors, institutions, and countries indicate a still-evolving research community—one that would benefit from joint endeavors, standardized methodological frameworks, and cross-continental comparative studies. In light of the co-citation and keyword findings, core focal areas—such as climate adaptation, social capital, and the sustainable livelihoods framework—could be expanded to include technological innovations and gender equity as pivotal factors in rural development. By fostering stronger international networks and refining integrative approaches, researchers can better address emerging socio-ecological demands and ensure that the insights gained translate into effective, context-specific policies.

The collaboration network analysis highlights a relatively sparse yet evolving research community, with significant contributions from countries like China, India, and South Africa. However, the low-density author and institution networks indicate potential for expanded collaborations, especially between prolific authors and institutions that currently operate in silos. Strengthening these networks could enhance knowledge dissemination and foster more comprehensive, cross-disciplinary solutions. The co-citation and keyword analysis further identify influential authors and key themes, such as climate change adaptation, sustainable livelihoods frameworks, and social capital. These findings suggest that future research should focus on increasing integration between thematic areas, promoting international collaborations, and addressing under-researched regions and topics, such as gender equality and technological innovation in rural livelihoods.
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