


Review Article

Assessing the Capacity and Management effectiveness of Extension Personnel: A Global Systematic Review and Bibliometric Analysis



Abstract
Extension personnel serve as vital intermediaries between research institutions and farming communities, and understanding the scientific production surrounding their training, capacity-building, and performance is essential for improving agricultural outcomes. The study applied the PRISMA methodology for a systematic literature review and employed R-studio for bibliometric analysis to examine global research trends on the capacity management of extension personnel, with particular attention to their role in agricultural development and knowledge dissemination. The study examined the literature published between 2020 and 2025. Well-screened data were obtained from the Scopus database with inclusion as well as exclusion criteria results of 65 relevant studies being reviewed. The annual scientific production analysis indicates fluctuating research activity, with a notable peak in 2021 followed by a gradual decline. This suggests that while scholarly interest in extension capacity remains significant, research may be shifting toward more specialized or applied approaches. Citation analysis reveals Ghana and Belgium as the most influential contributors, followed by the United States, South Africa, India, and Nigeria. This distribution highlights both developed and developing countries as key drivers of discourse, reflecting the global recognition of extension services in addressing agricultural and climate challenges. Keyword and thematic analyses further highlight “capacity building,” “adaptation,” and “sustainability” as central concepts, reinforcing the relevance of professional training and institutional support. Overall, the findings demonstrate that strengthening extension personnel capacity is critical to bridging knowledge gaps, enhancing farmer decision-making, and fostering sustainable agricultural development. Future research should emphasize cross-country collaboration, context-specific training, and innovative extension strategies to meet evolving global challenges.
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Introduction
Agricultural extension personnel play a pivotal role in rural development, functioning as agents of change who bridge the gap between researches, policy, and farming practice (Nair et al. 2023). They not only disseminate innovations but also facilitate knowledge exchange, promote sustainable farming, and empower rural communities. The effectiveness of extension systems largely depends on the capacity, management, and performance of these professionals (Bereir, 2022).
Capacity refers to the knowledge, technical proficiency, communication, facilitation, and managerial skills that enable extension workers to respond to complex farming challenges. In pluralistic extension systems, where services are delivered by public agencies, private companies, and non-governmental organizations personnel must also demonstrate adaptability, collaborative ability, and competence in emerging technologies. Studies consistently highlight that capacity gaps at the individual, organizational, and enabling environment levels limit the effectiveness of extension service delivery (Swanson & Rajalahti, 2010; Davis, 2016). Capacity building is not a one-off intervention but a continuous process involving regular needs assessments, tailored training, and ongoing professional development (Washburn et al., 2022). Effective capacity development extends beyond technical training to include areas such as negotiation, conflict resolution, ICT integration, and organizational management. These competencies are critical in addressing evolving agricultural demands, including climate change adaptation, value chain development, and improved market linkages (Rivera and Qamar, 2019; Bereir, 2022). Without sustained investment in human resource development, extension systems risk becoming outdated and less responsive to farmer needs.	Comment by admin: Reference is missing in Reference Section	Comment by admin: Reference is missing in Reference Section
Management effectiveness is equally important in shaping extension outcomes. It determines how well resources, infrastructure, and personnel are mobilized for maximum impact. Sound management involves strategic planning, resource allocation, accountability mechanisms, supervision, and performance incentives. Research from regions such as Nigeria, India, and Bangladesh indicates that gaps in management such as inadequate funding, lack of operational support, weak monitoring systems, and limited professional incentives significantly undermine service delivery (Benge et al, 2020; Alam and Kijima, 2024). The managerial functions of planning, organizing, directing, and supervising directly influence not only staff motivation but also the quality of interactions between extension personnel and farmers (Tafida et al., 2024). Performance management tools, such as results-based management, benchmarking, and participatory monitoring, are increasingly recommended to improve efficiency and farmer-oriented service delivery (Olagunju et al. 2024). However, adoption remains inconsistent, particularly in resource-constrained contexts where weak coordination and fragmented institutional structures persist. International agencies, including FAO and GFRAS, advocate reforms that integrate performance management into extension systems through certification, continuous education, and infrastructure investments to ensure accountability and sustainability (FAO, 2021; GFRAS, 2019).	Comment by admin: Reference is mismatch 2024 or 2021
The role of extension personnel is also evolving. Traditional models of technology transfer are giving way to facilitative approaches that emphasize co-learning, farmer participation, and innovation brokering within agricultural innovation systems. Extension professionals are now expected to link farmers with markets, credit, information systems, and climate-resilient practices in addition to providing technical advice. Case studies from South Asia and Sub-Saharan Africa demonstrate the growing importance of competency frameworks, incentive structures, and career progression pathways to sustain motivation and improve service outcomes (Sulaiman & Davis, 2012; Mwangi, 2018). Despite these advancements, systemic challenges continue to constrain extension services. An aging workforce, gender imbalances, limited recruitment of new personnel, and fragmented coordination structures remain widespread issues. Moreover, the dynamic agricultural environment shaped by globalization, climate change, and socio-economic transitions, demands that extension systems become more adaptive and innovative. The integration of ICTs, stakeholder mapping, and continuous professional learning are emerging strategies that can revitalize extension services, enhance accountability, and promote the professionalization of extension workers.
In this context, conducting a systematic literature review (SLR) on the capacity, management, and performance of extension personnel is timely and necessary. Such a review will provide a comprehensive understanding of the current state of extension systems, identify gaps in knowledge and practice, and highlight best practices for strengthening extension services globally. Ultimately, the findings can inform policy, training frameworks, and institutional reforms aimed at making agricultural extension more responsive, inclusive, and impactful in achieving sustainable rural development. A systematic review combined with a Bibliometric analysis of existing literature offers valuable insights into the role of capacity and management effectiveness of extension personnel (Linnenluecke et al., 2020; Matić and Sunjka, 2022). Systematic reviews synthesize relevant studies to identify trends, best practices and knowledge gaps, while Bibliometric analysis quantitatively maps the academic landscape, uncovering influential publications, authors and research themes (Verma et al., 2024). Together these methods provide a holistic understanding of the current knowledge base and serve as essential tools for guiding future research, policy development and practical applications. Bibliometric analyses demonstrate a role of extension personnel in agricultural extension systems with prominent topics including capacity building, work performance and management effectiveness. These methods have proven crucial for identifying emerging research trends and setting directions for future investigations. 	Comment by admin: Reference is missing in Reference Section
This study aims to critically evaluate the contribution of extension personnel in agricultural extension systems globally. By identifying patterns in scholarly research and providing a synthesis of findings, this paper seeks to:
· Highlight the global research trends focused on capacity and management effectiveness of extension personnel. 
· Which journals were the most frequently cited in the references and which authors received the most citations within the selected literature contributing to the discussion of capacity and management effectiveness of extension personnel? 
· Which keywords, thematic groups and technical developments are most commonly mentioned in the chosen literature? 
Through this effort, the study aspires to inform stakeholders like researchers, policymakers, practitioners and funding agencies about the comprehensive understanding of the current state of extension systems, identify gaps in knowledge and practice, and highlight best practices for strengthening extension services globally. Ultimately, the findings can inform policy, training frameworks, and institutional reforms aimed at making agricultural extension more responsive, inclusive, and impactful in achieving sustainable rural development.
 
Material and Methods
The study employed a systematic literature review approach to address the research questions, with the primary aim of critically evaluating relevant literature on the topic. This method facilitates the identification of diverse global and national capacity and management studies related to extension personnel (William et al. 2021). It also highlights gaps in the literature and suggests areas for further research advancements. The approach utilizes a systematic, replicable and transparent process for reviewing and synthesizing literature ensuring minimal bias in the analysis. (Sadeghi et al., 2024; Mengist et al., 2020). This enhances readers' confidence in understanding the current state of knowledge related to the research questions (Wright et al. 2007). When applied rigorously and with minimal errors, the methodology provides reliable findings and conclusions that can guide decision-makers and scientific practitioners in their actions.
Relevant literature within the selected theme was meticulously identified, evaluated and synthesized through a rigorous systematic process. (Xiao et al., 2019; Linnenluecke et al., 2020; Yeritsyan et al., 2024). The systematic literature review techniques given forth by and were logically combined to produce the scientific articles for the study to recover pertinent articles for achieving the study’s objective (Wright et al. 2007; William et al. 2021). Their methods include (a) choosing a topic and developing research questions, (b) creating research protocols, including researcher-specific inclusion and exclusion criteria as well as an additional eligibility criterion, (c) searching for and identifying articles from scientific and widely accepted electronic databases, (d) evaluating and reviewing the articles and (e) extracting data and presenting the findings. The study employed the PRISMA (Preferred Reporting Items for Systematic Review and Meta-Analyses) (Figure 1) framework (Misra and Mention, 2022) to conduct a Systematic Literature Review examining the capacity and management effectiveness of extension personnel.
Identification of studies via Scopus database


Identification

	
Studies identified from database searches
Search equation #1 (n= 60)
	Search equation #2 (n= 179)
	Search equation #3 (n= 57)


Records excluded based on the inclusion/exclusion criteria (n= 191)




Record obtained according to the inclusion/exclusion criteria (n= 105)


Screening

Records excluded after screening title and abstract (n=33)



Records found after screening the title and abstract (n= 72)



Duplicate documents excluded (n=7)

Included


Studies included in Bibliometric analysis (n= 65)




Figure 1. PRISMA flow diagram: Outlining the process of identifying and screening sources

Defining the Research Problem:
The study investigates the capacity and management effectiveness of Extension personnel for effective agricultural extension systems. Building on three key research questions, it examines their capacity needs assessment and their work performance and effectiveness in managing agricultural extension systems. This analysis aims to provide valuable insights for future research and intervention design.
Search strategy:
The literature search focused on identifying relevant and recent emerging studies through Scopus databases from 2020-2025, which is widely recognized as one of the leading article search engines, approved by experts and offers more extensive coverage compared to other platforms. This study employed three distinct search equations to comprehensively explore the capacity and management effectiveness of extension personnel. The first equation (Table 1) focused on the capacity needs and development of extension personnel. The second equation (Table 2) focused on their performance and effectiveness on service delivery to farmers. The third equation (Table 3) focused on the performance evaluation, role, challenges, monitoring and evaluation of extension personnel for effective agricultural extension systems. 
The search string incorporated diverse variations of keywords, Boolean operators, and truncation symbols to ensure the retrieval of relevant and robust results for subsequent analysis. The criteria applied for the inclusion and exclusion process after the execution of the search equations are presented in Table 4.

Table 1: The first search equation
	Keywords used for searching in Scopus Database
	Results found 
	Results found after filtration

	“Agricultural Extension” OR “ Extension Personnel” 
AND 
“Capacity Building” OR “Capacity Development” OR “Capacity needs”
	60
	17



Table 2: The second search equation
	Keywords used for searching in Scopus Database
	Results found 
	Results found after filtration

	“Agricultural Extension” OR “ Extension Personnel” 
AND 
“Performance” OR “effectiveness” OR “service delivery”
	179
	40



Table 3: The third search equation
	Keywords used for searching in Scopus Database
	Results found 
	Results found after filtration

	“Agricultural Extension” OR “ Extension Personnel” OR “extension agents”
AND 
“performance evaluation” OR “monitoring” OR “evaluation”
	57
	15



Table 4: Inclusion and Exclusion criteria
	Criteria 
	Inclusion  
	Exclusion 

	Time period

	2020 - 2025
	Before 2020

	Subject area
	Agricultural and Biological Sciences and Social Sciences
	Business Management and Accounting,  Economics, Econometrics and Finance Molecular Biology, Medicine, Environmental Science, Energy, Nursing, Mathematics, Computer Science, Biochemistry, Chemical Engineering, Genetics, Chemistry, Earth and Planetary Sciences, Immunology and Microbiology, Decision Sciences, Health Professions and Engineering, Multidisciplinary and Material Science

	Document Type
	Article and Conference papers
	Book Chapters, Popular Articles, Reviews, Books

	Language 
	English
	Other than English

	Source type
	Journal and Conference proceedings
	Books, Book series

	Access type
	Open Access
	Restricted Access



Analysis of Search Results 
In general, the effectiveness of a systematic review depends upon strict procedures, transparent reporting, and the use of scientific techniques to prevent biases and errors. The researchers effectively enhanced the systematic literature review by incorporating Bibliometric analysis to draw insightful conclusions about the current topic in this field. For Bibliometric analysis, R-studio software was used to analyse the trend of global aspect of research studies related to capacity and management effectiveness of extension personnel.

Results 
The chosen articles for this review were studied across the span of 2020 to 2025, sourced from a diverse pool of 38 journals. The sixty five documents selected for this review exhibit an average citation rate of 6.985 per document. Cumulatively, these research papers cite a total of 2223 references.

Global trend of research studies: Bibliometric analysis
1. Thematic map:
The bibliometric mapping generated from the Scopus database revealed distinct clusters of research themes associated with agricultural extension and the management of extension personnel. The thematic map positioned the themes across four quadrants based on their relevance (centrality) and level of development (density). These quadrants include motor themes, niche themes, basic themes, and emerging or declining themes, each reflecting the current state of research and its implications for extension capacity and personnel management.
Motor Themes 
The upper-right quadrant of the map highlighted motor themes, which represent both well-developed and highly relevant topics in the field. The dominant clusters included “agricultural extension,” “agriculture,” and “farmers,” underscoring the centrality of extension services in bridging innovations with farming communities. Closely related clusters such as “work performance,” “competency,” and “extension agent” indicated that the literature strongly emphasizes the skills, knowledge, and professional competencies required of extension personnel. Another important cluster within this quadrant was “ICT, smallholder, and crop production,” which suggests that the integration of digital tools into extension practice is now a mainstream research area. These results demonstrate that performance effectiveness, digital capacity, and farmer-centered outcomes form the backbone of current extension research.
Niche Themes
In the upper-left quadrant, the analysis identified niche themes, which are highly specialized but less connected to the broader field. Key clusters included “performance, teamwork, in-service training, interview schedule,” and “constraints.” These themes indicate a concentration of studies on internal organizational processes such as teamwork dynamics, training interventions, and barriers to personnel effectiveness. While these topics are less central to the global discourse on agricultural extension, they provide methodological and managerial depth by addressing the micro-level challenges faced by extension agents within their institutions. Thus, these themes highlight the importance of continuous professional training and the mitigation of organizational constraints for strengthening personnel capacity.
Basic Themes
The lower-right quadrant revealed basic themes, which are highly relevant to the field but underdeveloped in terms of internal cohesion. Notable clusters included “extension agents,” “extension services,” and “adoption.” These topics are foundational to extension studies but remain conceptually fragmented, suggesting a need for more systematic theoretical and empirical exploration. Related clusters such as “capacity building” and “extension” highlight the centrality of human resource development, though the literature still lacks a comprehensive framework for assessing capacity-building interventions. Additionally, “Covid-19” appeared as a relevant but shallow theme, reflecting its recent emergence as a contextual challenge to extension delivery. Collectively, the basic themes underscore the necessity for more integrated studies on adoption processes, capacity-building mechanisms, and the resilience of extension services under external shocks.
Emerging or Declining Themes
The lower-left quadrant comprised emerging or declining themes, which were both less developed and less central. Among these were “professional development, work-life balance, smallholder farmers, constraints, confirmatory factor analysis, climate change, and Nigeria.” While some of these may represent declining foci, others such as climate change and professional development point toward emerging areas of inquiry that are likely to gain more importance in the near future. For instance, climate change adaptation and its implications for extension service delivery is a rapidly growing concern, while attention to work-life balance reflects a more recent interest in personnel wellbeing and retention. Similarly, country-specific studies (e.g., Nigeria) and methodological approaches (e.g., confirmatory factor analysis) suggest the diversification of research in terms of context and analytical rigor.

[image: C:\Users\RAVI\Downloads\ThematicMap-2025-08-27.png]
Figure 2: Global research studies thematic map



2. Word cloud:
The word cloud illustrated the most frequently occurring keywords in the literature on agricultural extension and extension personnel. Larger terms such as “extension agents,” “agricultural extension,” and “capacity building” indicated the core focus on the roles, competencies, and development of extension workers as intermediaries between research institutions and farming communities. Related terms like “work performance” and “extension services” emphasized growing interest in evaluating personnel effectiveness, service delivery, and institutional strengthening. Country-specific keywords such as “Nigeria” and “Ghana” highlighted the regional concentration of research in sub-Saharan Africa, where strengthening extension capacity is crucial for smallholder farming and food security. Emerging themes included “climate change,” “ICT,” and “technology adoption,” reflecting attention to resilience and the digital transformation of extension services. The presence of “Covid-19 training” signals an interest in how global crises reshape extension delivery. In addition to technical and contextual themes, the word cloud also pointed to organizational dimensions such as “professional development,” “human resource development,” “work-life balance,” and “constraints.” These highlighted the importance of staff wellbeing, motivation, and supportive institutional environments in ensuring effective extension performance.

[image: C:\Users\RAVI\Desktop\NEWWW\final word cloud.png]
Figure 3: Research keywords word cloud

3. Evaluation of global trending research topics: 
The trend topic analysis revealed the changing focus of research on agricultural extension and personnel management between 2020 and 2025. The most prominent and persistent keywords include “agricultural extension,” “extension agents,” “capacity building,” “work performance,” and “Nigeria.” Each of these terms represents critical research themes, though their prominence and duration differ. Agricultural extension emerged as a dominant and continuous topic, spanning multiple years and reaching its highest frequency in the most recent period. This reflects its role as the overarching concept around which other themes revolve. Extension agents also appeared consistently, with high frequency, highlighting their central role in scholarly discussions on human resource capacity and service delivery. Capacity building surfaced as a shorter-term but relevant theme, suggesting a growing interest in interventions aimed at strengthening personnel competencies. Work performance appeared more recently (post-2022), indicating a shift toward evaluating extension outcomes in terms of measurable personnel performance. Nigeria emerged as a country-specific research hotspot, pointing to a significant concentration of empirical studies within the sub-Saharan African context.

[image: C:\Users\RAVI\Downloads\TrendTopics-2025-08-27.png]

Figure 4: Evaluation of global trend research topic

4. Most relevant sources
The analysis of publication sources revealed that research on agricultural extension and personnel management is disseminated across a variety of specialized journals, though a few dominate the field. The Journal of Agricultural Extension emerged as the most relevant outlet, contributing 10 documents, making it the leading platform for publishing work in this area. The Sarhad Journal of Agriculture followed closely with 7 documents, while the IOP Conference Series: Earth and Environmental Science and the Indian Journal of Extension Education contributed 6 and 4 documents, respectively. Other notable sources included the Journal of Extension (3 documents), the Journal of Agricultural Education and Extension (2 documents), and the Pertanika Journal of Science and Technology (2 documents). A smaller but significant number of contributions came from multidisciplinary and regional journals such as the African Journal of Food, Agriculture, Nutrition and Development, Agriculture (Switzerland), and AIP Conference Proceedings (each with 1 document).
[image: C:\Users\RAVI\Downloads\MostRelevantSources-2025-08-27.png]

Figure 5: Most relevant sources

5. Annual research studies production:
The annual scientific production trend shows fluctuations in the number of publications between 2020 and 2025. The output began with 8 articles in 2020, followed by a sharp increase in 2021, peaking at 18 articles. However, this was followed by a significant decline in 2022, with only 8 publications. A moderate recovery occurred in 2023 and 2024, with 12 publications each year, before declining again in 2025 to the lowest point (7 articles). The production trend suggests that research on agricultural extension and personnel capacity experienced a burst of scholarly attention in 2021, possibly reflecting heightened global concerns about agricultural resilience and extension services during the Covid-19 pandemic. The sharp decline in 2022 may indicate a temporary redirection of research efforts or funding constraints. The rebound in 2023 and 2024 reflects a renewed interest in extension-related issues, likely driven by the growing emphasis on capacity building, work performance, and technology adoption as seen in the thematic and trend analyses. The decline in 2025 could suggest either a saturation of research in certain areas or a shift of focus toward emerging issues such as climate change adaptation and digital extension systems. Overall, the pattern indicates that while the field continues to attract attention, research production remains cyclical, influenced by global challenges and regional priorities.
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Figure 6: Global annual research studies production

6. Global citation ranking 
The analysis of citation impact by country shows that Ghana holds the highest citation count with 177 citations, followed by Belgium with 95 citations. The USA (27 citations) and South Africa (24 citations) also demonstrate notable influence, while India (20 citations), Nigeria (20 citations), and Saudi Arabia (19 citations) make up the next tier of highly cited countries. Other contributing nations such as Israel (6), Malaysia (5), and Indonesia (4) recorded comparatively fewer citations. The findings suggest that Ghana and Belgium dominate scholarly influence in agricultural extension research, likely due to strong institutional involvement and collaborative networks that enhance citation visibility. The presence of the USA and South Africa in the top ranks reflects their active role in agricultural innovation and rural development research. The balanced citation contributions from India, Nigeria, and Saudi Arabia highlight the growing regional interest in agricultural extension, particularly in contexts where food security and sustainable practices are urgent priorities. In contrast, countries such as Malaysia, Israel, and Indonesia show lower citation counts, possibly due to either a smaller volume of publications or less international collaboration. Overall, the citation distribution underscores the global but uneven research influence, with a few countries leading the discourse while others are emerging contributors.
[image: C:\Users\RAVI\Downloads\MostCitedCountries-2025-08-27.png]
Figure 7: Country wise global citation ranking

7. Most global cited documents
The citation analysis highlights Antwi-Agyei (2021) published in Climate Risk Management as the most influential work, with 173 global citations, far surpassing all other documents. The second most cited study is Van Campenhout (2021) in the American Journal of Agricultural Economics, which received 95 citations. Other notable contributions include Oyinbo (2020) with 25 citations, and both Alzahrani (2023) and Olorunfemi (2020) with 19 citations each. A set of publications, such as Washburn (2022) with 11 citations, Bhattacharyya (2021) with 10 citations, and Robertson (2021) with 9 citations, have moderate visibility. Meanwhile, Mustapha (2022) and Benge (2020) recorded 7 citations each, reflecting comparatively lower but still relevant recognition. The findings show that the research landscape is dominated by a small number of highly cited studies, particularly those addressing climate risk management, agricultural economics, and resilience in farming systems. The prominence of Antwi-Agyei’s and Van Campenhout’s works suggests that scholarship linking climate change, risk mitigation, and agricultural livelihoods resonates strongly with the academic community.
Mid-tier cited documents (Oyinbo, Alzahrani, Olorunfemi) indicate an expanding interest in agricultural education, extension services, and sustainable practices. These studies may not have reached the global visibility of the top two but play an important role in shaping regional and thematic discourse. The lower-cited works, although less visible internationally, contribute to emerging areas such as public health intersections, farmer partnerships, and behavioral studies. Collectively, the distribution of citations reflects a concentration of influence in climate and economics-related research, while other subfields remain underexplored but growing in relevance.
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Figure 8: Most global cited documents

Discussion
The thematic structure identified in this study provides valuable insights into the current research landscape on agricultural extension and the management of extension personnel. The motor themes illustrate that extension agents’ competency, ICT utilization, and farmer engagement are well-established areas driving scholarly attention. These align closely with global priorities for enhancing agricultural productivity and ensuring effective knowledge transfer. The niche themes reveal that internal human resource practices such as teamwork, in-service training, and overcoming institutional constraints are receiving focused but relatively isolated attention. While these may not dominate global discourse, they are vital for strengthening personnel management systems, especially in contexts where resource limitations and institutional inefficiencies constrain extension effectiveness. The basic themes highlight a paradox: although topics like capacity building and service adoption are central to extension work, they remain underdeveloped. This suggests that future research should prioritize developing coherent models and evidence-based frameworks for assessing and improving capacity-building interventions. Furthermore, the presence of Covid-19 as a basic theme reflects the urgency of rethinking extension service delivery under crisis conditions. Finally, the emerging or declining themes provide signals of future directions. Issues such as climate change adaptation, personnel wellbeing, and context-specific analyses (e.g., Nigeria) are gaining recognition and may evolve into mainstream areas of inquiry. These themes emphasize the growing awareness of external pressures and internal organizational needs that affect extension personnel capacity and management effectiveness. Overall, the results suggest that while the foundations of extension research remain strong, there is a pressing need to deepen work on capacity-building strategies, integrate resilience perspectives, and address personnel wellbeing. Such focus will ensure that extension systems remain robust, adaptive, and effective in responding to both current and future agricultural challenges. 
The dominance of the Journal of Agricultural Extension highlights its position as the central hub for scholarship on extension services, personnel capacity, and related themes. Its consistent output indicates that it is a primary outlet for both conceptual and applied studies in this domain. The prominence of the Sarhad Journal of Agriculture and the Indian Journal of Extension Education suggests strong contributions from Asia, reflecting regional engagement in extension research and its importance to agricultural development in these contexts. The presence of the IOP Conference Series: Earth and Environmental Science indicates that extension-related studies are also being positioned within broader discussions of environmental and sustainability issues. Similarly, outlets such as the Journal of Agricultural Education and Extension and Journal of Extension reinforce the academic focus on the professional training, educational roles, and organizational capacity of extension personnel. The contributions from multidisciplinary and regional journals (e.g., African Journal of Food, Agriculture, Nutrition and Development) reflect the context-specific nature of extension research, particularly in Africa where agricultural extension remains critical for smallholder farming and food security. Meanwhile, the inclusion of outlets like Agriculture (Switzerland) suggests that extension-related issues are not only of concern in developing contexts but are also relevant in global agricultural discussions.


Conclusion
The bibliometric analysis provides valuable insights into the evolving discourse on the capacity management of extension personnel and its role in strengthening agricultural systems. The annual scientific production reveals fluctuations in research attention, with a peak in 2021 followed by a gradual decline. This suggests that while capacity development of extension workers remains an important theme, scholarly focus may be diversifying into specialized subfields such as digital extension tools, climate resilience, and farmer empowerment. Such a shift emphasizes the need for continuous investment in knowledge-building initiatives that can enhance extension services in line with emerging challenges. The citation analysis highlights the significant contributions of countries such as Ghana and Belgium, which lead in global recognition, alongside the USA, South Africa, India, and Nigeria. The prominence of both developed and developing nations suggests that capacity management is a universal concern, though its focus and application vary by context. For developing countries, the emphasis is often on scaling up training and infrastructure to address gaps in extension delivery, while developed nations may focus more on innovation and technology-driven approaches. This diversity of contributions reinforces the importance of cross-country collaboration and knowledge exchange in advancing extension capacity. At the document level, highly cited works underscore critical areas such as climate risk management, agricultural economics, and extension education. These themes reflect the interdisciplinary responsibilities of extension personnel, who must not only provide technical knowledge but also support farmers in managing risks, adapting to climate change, and adopting sustainable practices. The recurrence of keywords such as “capacity building,” “adaptation,” and “sustainability” further underscores that effective capacity management is not limited to skill development but also involves institutional strengthening, resource allocation, and policy support.
Taken together, the findings suggest that capacity management of extension personnel is a cornerstone for advancing agricultural development and resilience. By investing in systematic training, fostering innovation, and strengthening institutional frameworks, extension systems can better equip personnel to address complex and evolving farmer needs. Future research and practice should therefore prioritize integrated approaches that combine technical skills, soft competencies, and digital innovations to enhance the effectiveness and sustainability of extension services.
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