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Introduction 

Agriculture continues to play a central role in global economic systems, particularly in regions 
where it remains a primary source of employment and income generation [1,2]. Agricultural 
economics has long examined issues related to productivity, farm income, labor allocation, and 
structural transformation as key components of rural development and food system 
performance [3–5]. Differences in agricultural productivity across regions have been shown to 
shape income disparities, labor mobility, and economic growth trajectories, highlighting the 
importance of understanding the multiple factors that influence agricultural performance [6,7]. 

Labor remains a fundamental input in agricultural production, especially in labor-intensive 
farming systems that dominate smallholder and family-based agriculture [8]. A substantial 
body of research has examined the relationship between labor availability, productivity, and 
household income in agricultural settings [9–11]. At the same time, working conditions in 
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Abstract 

Research on occupational safety in agriculture has expanded substantially over the past decades, yet 
its economic dimensions remain dispersed across multiple disciplinary traditions. This study aims to 
map the intellectual structure and thematic development of scholarly work linking agricultural labor, 
occupational health, and economic outcomes. Using a bibliometric approach, publications indexed in 
the Scopus database were systematically analyzed covering the period from 1973 to 2026. A total of 
1229 peer reviewed articles and reviews were examined using bibliometrix in R and VOSviewer to 
identify publication trends, influential sources, leading contributors, country collaborations, keyword 
networks, and thematic patterns. The results reveal a sustained growth in research output, particularly 
after the mid-2000s, alongside a multidisciplinary publication landscape dominated by 
environmental, health, and agricultural economics journals. Keyword co-occurrence and thematic 
analyses indicate that while occupational safety and health constitute a central research focus, 
economic themes such as productivity, labor, income, sustainability, and policy are increasingly 
integrated but remain distributed across distinct clusters. This bibliometric evidence highlights the 
evolving recognition of occupational safety as an economic issue within agricultural systems. The 
study contributes by consolidating fragmented research streams into a coherent overview, offering 
insights for economists, policymakers, and researchers interested in labor welfare, productivity, and 
sustainable agricultural development. 
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agriculture are often characterized by physical strain, exposure to hazardous substances, and 
limited regulatory protection. These conditions position occupational safety and health as an 
integral, though sometimes implicit, component of agricultural labor dynamics [12,13]. 

Occupational health issues in agriculture include exposure to pesticides, machinery-related 
injuries, heat stress, and chronic health risks associated with long-term chemical exposure [14–
18]. Empirical studies have documented the neurological and physiological impacts of 
commonly used agricultural chemicals, particularly organophosphates, on farm workers [19–
22]. Other studies emphasize that farmers' risk perceptions, safety behaviors, and access to 
information significantly influence the prevalence of workplace injuries and health outcomes in 
agricultural settings [12,23,24]. These findings suggest that occupational health is not only a 
medical or regulatory concern, but also a factor with potential economic implications through its 
effects on labor productivity and workforce stability. 

The economic and labor dimensions of agriculture are increasingly shaped by broader 
environmental and structural pressures [25,26]. Climate variability and environmental change 
have been shown to affect crop productivity, labor requirements, and exposure to occupational 
risks, particularly in regions already vulnerable to resource constraints [27–32]. In parallel, 
processes such as digitalization, mechanization, and market integration are altering the 
organization of agricultural work and the distribution of risks and benefits within rural 
economies [33,34]. These developments underscore the growing complexity of interactions 
between economic performance, labor conditions, and occupational health in agriculture. 

Despite the relevance of these interconnections, the related scholarly literature remains 
dispersed across disciplinary boundaries. Research in agricultural economics has traditionally 
focused on productivity, income, and policy outcomes, while studies on occupational health have 
often emphasized toxicological, behavioral, and regulatory dimensions. Previous studies 
indicate that these strands of research have largely evolved in parallel, with limited explicit 
integration between worker health conditions and economic performance in agricultural 
systems [13,19,24,35]. Although individual studies address specific links between labor 
conditions and economic outcomes [36], there is a limited systematic understanding of how 
these themes are structured, connected, and developed within the broader body of research. 

Bibliometric analysis provides a systematic approach to examining the intellectual structure of 
a research field by analyzing publication patterns, keyword co-occurrence, and thematic 
relationships over time. Such methods have been widely used to map interdisciplinary domains 
and to identify dominant, peripheral, and emerging research themes based on quantitative 
indicators rather than subjective interpretation [4,10]. Previous bibliometric studies have 
examined related topics such as agricultural sustainability, agrochemicals, occupational 
hazards, and agri-food systems, but these analyses have generally focused on environmental, 
technological, or health dimensions separately rather than explicitly integrating economic 
outcomes, labor dynamics, and occupational safety within a single analytical framework 
[35,37,38]. In this context, the present study addresses this gap by providing a unified 
bibliometric mapping that connects agricultural economics, labor conditions, and occupational 
health within the same knowledge structure. 

Materials and Methods 

Data Source and Search Strategy 

This study employed a bibliometric research design to systematically map the intellectual 
structure and thematic evolution of research at the intersection of agricultural economics, labor, 
and occupational health. The Scopus database was selected as the primary data source due to 
its broad coverage of peer-reviewed journals across economics, agriculture, environmental 



Grimsa Journal of Business and Economics Studies 2026 

 

Page 3 
 
 

sciences, and social sciences, as well as its compatibility with bibliometric tools such as 
Bibliometrix and VOSviewer. While other major databases, such as Web of Science, also 
provide high-quality indexing, Scopus was chosen because it offers wider journal coverage in 
interdisciplinary and applied research fields relevant to this study, which is particularly 
important for capturing literature spanning agricultural economics, labor studies, and 
occupational health. 

The literature search covered publications from 1973 to 2026. The time span of 1973 to 2026 
reflects the full range of publications retrieved from the Scopus database after applying the 
search query and filtering criteria. The starting year corresponds to the earliest indexed record 
matching the search terms, while the most recent year represents publications already indexed 
online in the database at the time of data collection. A comprehensive search query was 
constructed using combinations of keywords related to agricultural economics and occupational 
health and safety. The search was initially conducted across all available fields, yielding 8,299 
documents. To ensure topical relevance, the search was subsequently restricted to the title, 
abstract, and author keywords, which reduced the number of records to 1,371 documents. 

Further screening was applied by limiting the document type to articles and reviews only, 
resulting in 1,253 records. Only documents at the final publication stage were retained, yielding 
1,247 records. Finally, the dataset was restricted to publications written in English to ensure 
consistency in bibliometric processing and interpretation. This process resulted in a final dataset 
of 1,229 documents used for analysis. 

Data Cleaning and Preparation 

The filtered Scopus records were exported in comma-separated values format and processed 
using the Bibliometrix package in R. Data cleaning procedures included the removal of duplicate 
records, standardization of author keywords, and harmonization of synonymous terms. 
Variations in spelling and terminology, such as labor and labour or farmworker and farm 
workers, were unified to avoid fragmentation in keyword analysis. 

Author keywords were selected as the primary unit of analysis because they reflect the 
conceptual focus explicitly defined by authors and are commonly used in bibliometric studies to 
identify research themes and intellectual linkages. 

Bibliometric Analysis Tools 

Two complementary bibliometric tools were employed. Biblioshiny, the web-based interface of 
the Bibliometrix R package, was used for descriptive analysis, thematic mapping, and thematic 
evolution analysis. VOSviewer was used to construct and visualize co-occurrence networks and 
temporal overlay maps of author keywords [37–39]. The combined use of these tools allowed 
for both quantitative measurement and visual exploration of the knowledge structure within the 
dataset. 

Co-Occurrence Network and Temporal Analysis 

Keyword co-occurrence analysis was conducted to identify major research themes and their 
interrelationships [40]. The association strength normalization method was applied, and the 
Louvain clustering algorithm was used to detect thematic clusters [41,42]. Network indicators, 
including occurrences, total link strength, average publication year, and citation metrics, were 
extracted directly from the VOSviewer output and used as the basis for result interpretation. 

Temporal overlay visualization was applied to examine shifts in research emphasis over time. 
Average publication year values were used to distinguish earlier and more recent thematic 
developments, allowing the identification of emerging research topics. 
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Thematic Map Analysis 

The thematic map analysis was conducted using Biblioshiny under the conceptual structure 
module. Author keywords were analyzed based on their centrality and density values to classify 
themes into motor themes, basic themes, niche themes, and emerging or declining themes. 
Betweenness centrality was used as the primary indicator of thematic importance, reflecting the 
role of keywords in connecting different research streams. 

Thematic classification was based on numerical centrality and density values rather than visual 
inspection of the map, ensuring objectivity and reproducibility of the analysis. 

Thematic Evolution Analysis 

Thematic evolution analysis was performed to examine how research topics evolved across 
time. The dataset was divided into four temporal periods: 1973 to 2012, 2013 to 2020, 2021 to 
2023, and 2024 to 2026. These periods were defined to reflect the historical development of 
the literature and changes in publication intensity. 

The evolution analysis was based on weighted inclusion and stability indices, which quantify 
the strength of thematic continuity and transformation between periods. This approach enabled 
the identification of persistent themes as well as emerging research directions. 

Analytical Strategy 

The analytical strategy followed a sequential approach. First, the structural composition of the 
research field was identified through keyword co-occurrence analysis. Second, the relative 
importance and maturity of themes were assessed using thematic map analysis. Third, 
longitudinal changes in research focus were examined through thematic evolution analysis. 

All interpretations were grounded in quantitative bibliometric indicators and aligned with the 
extracted results to ensure consistency between the methods, results, and discussion sections. 

Results and Discussion 

Descriptive Characteristics of the Bibliographic Dataset 

The bibliometric dataset consists of 1229 documents published between 1973 and 2026 across 
506 different sources, indicating that research related to agricultural economics and 
occupational safety has been disseminated in a wide range of disciplinary outlets. As presented 
in Table 1, the field demonstrates a steady annual growth rate of 6.56 percent, reflecting the 
increasing academic attention to the relationship between agricultural labor, safety, and 
economic considerations over time. 

Table 1. Descriptive characteristics of the bibliographic dataset. 

Description Results 
Timespan 1973:2026 
Sources (Journals, Books, etc.) 506 
Documents 1229 
Annual Growth Rate % 6.56 
Document Average Age 9.3 
Average citations per doc 25.3 
References 10338 
DOCUMENT CONTENTS  
Keywords Plus (ID) 5847 
Author's Keywords (DE) 3554 
AUTHORS  
Authors 4009 
Authors of single-authored docs 237 
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AUTHORS COLLABORATION  
Single-authored docs 254 
Co-Authors per Doc 3.52 
International co-authorships % 29.62 
DOCUMENT TYPES  
Article 1127 
Review 102 

The documents have an average age of 9.3 years and receive an average of 25.3 citations per 
document, suggesting that this topic has gained considerable scholarly recognition and 
influence. A total of 10338 references were cited within the dataset, showing that the research 
area is supported by an extensive and well-established knowledge base. 

In terms of conceptual content, the dataset includes 5847 Keywords Plus and 3554 Author 
Keywords, which points to a high degree of thematic diversity within the literature. The 
authorship pattern further highlights the collaborative nature of research in this area. A total of 
4009 authors contributed to the publications, with an average of 3.52 co-authors per document. 
Only 254 documents were written by a single author, indicating that studies in this field 
commonly involve teamwork and interdisciplinary cooperation. In addition, 29.62 percent of the 
publications involve international co-authorship, demonstrating that concerns related to 
occupational safety and its economic implications in agriculture are shared across countries. 

As also summarized in Table 1, the dataset is dominated by research articles totaling 1127 
documents and supported by 102 review papers. This composition reflects both the presence 
of empirical investigations and the existence of comprehensive reviews, which together signal 
the maturity and depth of this research field. 

Annual Scientific Production 

Figure 1 illustrates the annual growth of scientific publications related to agricultural economics 
and occupational safety over a period of more than five decades. The publication trend shows 
that research activity in this field remained very limited from 1973 until the early 2000s, with 
only a small number of articles published each year. 

 

Figure 1. Annual scientific production of publications related to agricultural economics and occupational 
safety from 1973 to 2026. 

A noticeable increase begins to appear after 2005, indicating growing academic interest in 
issues linking agricultural labor, safety, and economic considerations. This upward trend 
becomes more pronounced after 2015, where the number of publications rises sharply and 
reaches its peak in the early 2020s. The surge in recent years suggests that the economic 
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implications of occupational safety in agriculture have become an increasingly important topic 
within the scientific community. 

The rapid escalation of publications after 2015 also reflects a shift in research priorities, where 
occupational safety in agriculture is no longer viewed solely from a health perspective but is 
increasingly associated with productivity, income, sustainability, and policy concerns. This 
pattern indicates that the field has transitioned from a niche research area into a broader 
multidisciplinary discourse that attracts attention from scholars in economics, labor studies, and 
development policy. 

The sharp decline observed in the final year is likely due to incomplete indexing of publications 
for the current year rather than an actual decrease in research output. 

Most Relevant Sources and Publication Outlets 

Figure 2 presents the most relevant journals contributing to publications in the field of 
agricultural economics and occupational safety. The distribution of sources shows that this 
research topic is published across a wide range of disciplinary outlets, reflecting its 
multidisciplinary nature. 

Several leading journals in environmental and public health studies, such as Journal of 
Environmental Management, Science of the Total Environment, International Journal of 
Environmental Research and Public Health, and Journal of Agromedicine, appear prominently 
among the top sources. This indicates that occupational safety in agriculture has traditionally 
been approached from environmental and health perspectives. 

 

Figure 2. Most relevant sources publishing research on agricultural economics and occupational safety. 

At the same time, the presence of well-established journals in agricultural economics and 
development studies such as American Journal of Agricultural Economics, Journal of Agricultural 
Economics, Agricultural Economics, Applied Economic Perspectives and Policy, Indian Journal of 
Labour Economics, World Development, Journal of Rural Studies, and Land Use Policy 
demonstrates that economic analysis has become an increasingly important dimension of this 
research field. 

The coexistence of environmental health journals and agricultural economics journals within the 
top publication outlets suggests that studies on occupational safety in agriculture are gradually 
moving beyond purely medical or safety concerns toward broader discussions involving 
productivity, labor economics, policy implications, and rural development. This pattern 
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highlights the growing recognition that occupational safety issues in agriculture have significant 
economic consequences that warrant attention from both health scientists and economists. 

Author Productivity 

Figure 3 presents the most relevant authors contributing to the body of literature on agricultural 
economics and occupational safety. The distribution of publications among authors indicates 
that no single researcher overwhelmingly dominates the field. Instead, contributions are spread 
across several scholars, each providing a modest but meaningful number of publications. 

 

Figure 3. Most relevant authors contributing to research on agricultural economics and occupational safety. 

Authors such as Martin, Philip L., and Taylor, J. Edward appear as the most productive 
contributors, each with seven publications, followed by Arcury, Thomas A., Quandt, Sara A., and 
Rutledge, Zachariah, with six publications. The presence of these authors reflects the 
interdisciplinary nature of the field, where expertise in agricultural labor, rural studies, public 
health, and agricultural economics intersect. 

The diversity of leading authors also suggests that research on occupational safety and its 
economic implications in agriculture is not concentrated within a single academic network or 
discipline. Instead, it is distributed among scholars working in labor economics, rural 
development, agromedicine, and environmental health. This dispersed authorship pattern 
reinforces the multidisciplinary character of the research area and indicates that the topic is 
approached from multiple analytical perspectives rather than from a single dominant 
framework. 

Country Contribution and International Collaboration 

Table 2 shows the distribution of scientific production by country in the field of agricultural 
economics and occupational safety. The United States leads the publication output with 718 
documents, followed by China with 370 and India with 273 publications. Other notable 
contributors include the United Kingdom, Australia, Canada, Germany, and several developing 
countries such as Ethiopia, Ghana, Nigeria, Kenya, and Bangladesh. 

Table 2. The country's scientific production in research on agricultural economics and occupational safety. 

Country Freq 
USA 718 
China 370 
India 273 
UK 146 
Australia 93 
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Canada 88 
Germany 88 
Ethiopia 74 
France 63 
Netherlands 62 
South Africa 59 
Italy 55 
Ghana 48 
Pakistan 45 
Nigeria 42 
Switzerland 42 
Kenya 41 
Bangladesh 30 
Japan 29 

This distribution indicates that research on occupational safety and its economic implications in 
agriculture is not limited to high-income countries but is also a significant concern in developing 
regions where agricultural labor plays a central role in livelihoods and rural economies. 

The pattern of international collaboration presented in Figure 4 reveals a complex global 
research network characterized by several interconnected clusters. Countries such as the United 
States, China, and the United Kingdom occupy central positions in the collaboration network, as 
indicated by their high betweenness and PageRank values. These countries act as major hubs 
that connect different research communities across regions. 

Interestingly, the collaboration clusters show strong linkages between developed countries and 
developing nations, particularly in Africa and Asia. For example, Germany, Italy, France, and the 
Netherlands are closely connected with countries such as Ethiopia, Ghana, Kenya, and South 
Africa. Similarly, the United States and China demonstrate collaboration ties with South and 
Southeast Asian countries, including Pakistan, Bangladesh, Indonesia, and Thailand. 

 

Figure 4. An international collaboration network among countries in agricultural economics and 
occupational safety research. 

This network structure suggests that issues related to occupational safety and economic 
outcomes in agriculture are addressed through international research partnerships, where 
countries with advanced research capacity collaborate with regions where agricultural labor 
risks are more prevalent. The presence of multiple clusters rather than a single dominant 
network also indicates that the field is shaped by diverse regional research priorities and 
socioeconomic contexts. 
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Co-occurrence of Author Keywords and Thematic Evolution 

The co-occurrence network of author keywords presented in Figure 5 reveals the structural 
composition of research themes linking agricultural economics, labor, and occupational health 
and safety. The network is formed by highly connected keywords with strong total link strength 
and high occurrence frequency, indicating dominant conceptual concentrations in the literature. 

The most central keyword in the network is agriculture, with 116 occurrences and a total link 
strength of 136, indicating its foundational role in connecting various research themes. Other 
highly connected keywords include climate change with 53 occurrences and a total link strength 
of 85, food security with 45 occurrences and a total link strength of 69, farm labor with 44 
occurrences and a total link strength of 44, agricultural productivity with 33 occurrences and a 
total link strength of 32, and sustainable agriculture with 25 occurrences and a total link 
strength of 34. These keywords form the main structural backbone of the knowledge network. 

 

Figure 5. Co-occurrence network of author keywords in agricultural economics and occupational health 
research. 

Several keywords show strong connectivity despite moderate occurrences, indicating their 
bridging role across topics. For example, policy has a total link strength of 15 with very high 
average citations of 159.28. Similarly, maize shows extremely high average citations of 208.5, 
water scarcity with 91 citations, and horticulture with 90.17 citations. These keywords indicate 
topics that have produced highly influential studies within the field. 

The temporal distribution of keywords visualized in Figure 6 shows a clear thematic shift over 
time. Earlier studies, with lower average publication years, were associated with keywords such 
as migration with an average year of 2011.09, land reform with 2014.57, agricultural labor with 
2002.43, and certification with 2010.2. These indicate early research attention to the labor 
movement, land issues, and market certification in agricultural systems. 

More recent studies are characterized by keywords with higher average publication years. 
Keywords such as circular economy with an average year of 2024.78, machine learning with 
2024.71, agroecology with 2023, structural transformation with 2023.2, income with 2022.14, 
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COVID-19 with 2022.15, sustainable agriculture with 2021.96, adaptation with 2021.14, and 
risk perception with 2020.83 demonstrate the emergence of sustainability, technological 
approaches, and resilience-oriented themes. 

 

Figure 6. Temporal overlay visualization of author keywords based on average publication year. 

Keywords directly related to occupational aspects, such as occupational health with an average 
year of 2020.57, injury with 2012.4, health with 2015.27, and pesticides with 2014.68, indicate 
that occupational safety and health topics are embedded within broader agricultural and 
environmental discussions rather than forming an isolated research stream. 

Overall, the co-occurrence and temporal analysis indicate that the literature has evolved from 
early concerns about agricultural labor structure and rural development toward integrated 
themes combining sustainability, climate change adaptation, productivity, and occupational 
considerations within agricultural economic systems. 

Thematic Map of Research Topics 

The thematic map presented in Figure 7 illustrates the intellectual structure and development 
of research themes based on keyword co-occurrence centrality and density. The map classifies 
themes into four quadrants consisting of motor themes, basic themes, niche themes, and 
emerging or declining themes. 
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Figure 7. Thematic map of author keywords showing motor, basic, niche, and emerging themes in farm labor 
research. 

As shown in Figure 7, agriculture emerges as the most dominant and central theme in the field, 
indicated by the highest betweenness centrality value of 7,759.962 and PageRank of 0.062. 
This cluster is closely associated with keywords such as gender, health, migration, poverty, and 
nutrition, demonstrating that agricultural research in this domain is strongly connected with 
social, labor, and welfare dimensions. The high centrality confirms that this theme acts as the 
main foundation linking various research topics. Furthermore, climate change forms another 
major motor theme. This is supported by high centrality values for food security at 2,118.093, 
agricultural productivity at 1,608.542, smallholder farmers at 1,054.848, and adaptation. These 
connections indicate that climate-related issues are deeply integrated into discussions of 
agricultural systems and farmer resilience, particularly in developing countries such as Pakistan 
and Bangladesh. 

A distinct cluster labelled farm labor represents a specialized but well-developed theme. 
Keywords such as farmworkers, immigration, occupational health, COVID 19, and labor supply 
suggest strong attention to labor vulnerability, mobility, and health risks. Although its overall 
centrality is lower than the core themes, the density of connections within this cluster positions 
it as a niche theme with a focused research trajectory. The sustainable agriculture cluster 
bridges economic and environmental perspectives. It connects farm income, adoption, irrigation, 
circular economy, agricultural policy, and agroecology. Its moderate to high centrality indicates 
that sustainability has become an integrative theme linking economic, environmental, and policy 
discussions in agricultural research. 

Several additional clusters, such as pesticides, farmers, China, and livelihoods, appear as 
emerging or context-specific themes. The livelihoods cluster is strongly linked with African 
contexts such as Ghana, Ethiopia, Tanzania, and Kenya, alongside methodological approaches 
like panel data and propensity score matching. This suggests a growing empirical focus on 
household-level agricultural welfare and productivity analysis. Overall, Figure 7 demonstrates 
that research in this field is anchored in core agricultural issues while increasingly expanding 
toward climate resilience, labor dynamics, sustainability, and rural livelihoods. The combination 
of high centrality values and diverse keyword linkages reflects a mature yet evolving research 
landscape that integrates environmental, economic, and social dimensions of agriculture. 
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Thematic Evolution of Research Topics (1973–2026) 

The thematic evolution presented in Figure 8 illustrates how research topics in this field have 
shifted and developed across four time periods, namely 1973–2012, 2013–2020, 2021–2023, 
and 2024–2026. The evolution map reveals a gradual transition from geographically oriented 
and productivity-focused studies toward more complex themes integrating sustainability, labor 
issues, and technological adaptation. Furthermore, during the period 1973–2012, early research 
themes were dominated by geographically contextual topics such as Africa, Nigeria, South 
Africa, and Ghana, alongside themes related to food security, farmers, and agriculture. These 
themes were frequently associated with productivity, malaria, health, and technical efficiency, 
indicating that early studies emphasized agricultural performance, rural welfare, and efficiency 
analysis in developing regions. 

 

Figure 8. Thematic evolution of research topics from 1973 to 2026. 

In the period 2013–2020, a shift toward more structured themes such as farm labor, pesticides, 
China, irrigation, sustainability, and climate change occurred. The transition from agriculture in 
the earlier period to farm labor and pesticides is supported by high inclusion links such as farm 
labor and immigration, pesticides, and developing countries. At the same time, food security 
evolved directly into climate change and agricultural productivity, showing that environmental 
concerns began to reshape the research direction. The period 2021–2023 marks a strong 
consolidation of climate change, farm labor, gender, productivity, and sustainable agriculture. 
Climate change is closely connected with food security, smallholder farmers, resilience, and 
adaptation. Farm labor becomes more closely associated with farmworkers, labor supply, and 
occupational issues. Gender also emerges as an important theme linked with agricultural 
productivity and the sub-Saharan African context. This indicates an increasing integration of 
social vulnerability, labor conditions, and environmental challenges in agricultural research. 

Finally, in the most recent period, 2024–2026, research themes are moving toward technology 
adoption, precision agriculture, agroecology, occupational health, and circular economy. Farm 
labor evolves into occupational health and rural development themes. Sustainable agriculture 
relates to the circular economy and social reproduction. Climate change continues to influence 
agricultural productivity and smallholder farmers, while gender and technology adoption 
become increasingly linked. Overall, Figure 8 demonstrates that research in this field has 
evolved from basic agricultural productivity and regional studies toward a more integrated 
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perspective combining sustainability, labor safety, technological innovation, and rural 
livelihoods. The evolution pattern confirms that occupational health, sustainability, and 
economic productivity are no longer separate topics but are increasingly studied as 
interconnected dimensions of agricultural systems. 

Discussion 

This bibliometric study provides a structured understanding of how research on agricultural 
economics has progressively incorporated issues of occupational safety, labor dynamics, and 
sustainability. The results demonstrate that the field has evolved from a predominantly 
production-oriented and income-focused perspective toward a more integrated framework that 
links labor conditions, environmental risks, and policy interventions. This evolution reflects 
broader structural changes in global agricultural systems, where productivity gains increasingly 
depend on the quality, safety, and resilience of agricultural labor. 

The dominance of keywords related to agriculture, climate change, food security, and 
productivity indicates that economic performance remains a central concern of the literature. 
However, the co-occurrence patterns reveal that these themes are no longer examined in 
isolation. Instead, they are increasingly connected to labor-related concepts such as farm labor, 
wages, migration, and occupational health. This integration suggests a growing recognition that 
economic outcomes in agriculture are closely tied to working conditions and human capital, 
particularly in labor-intensive farming systems. Previous studies have emphasized the role of 
labor productivity and farm income in agricultural growth, but often without explicitly 
addressing the safety and health risks faced by agricultural workers [3,43,44]. 

A key contribution of this study lies in highlighting the persistent fragmentation between 
economic analysis and occupational safety research. While the bibliometric network shows 
increasing linkages between productivity, sustainability, and labor, occupational health and 
injury-related keywords remain less central compared to production and climate-related 
themes. This indicates that, despite growing awareness, worker safety is still frequently treated 
as a peripheral or sector-specific issue rather than as an integral component of agricultural 
economic performance. This fragmentation may limit the development of comprehensive 
economic frameworks capable of capturing the true costs of unsafe working conditions, 
including productivity losses, income instability, and long-term health expenditures. Similar 
concerns have been raised in empirical studies showing that occupational injuries and poor 
health outcomes among farm workers can significantly reduce labor efficiency and household 
welfare [35,45,46]. 

The strong presence of climate change, adaptation, and sustainability-related keywords reflects 
the central role of environmental stressors in shaping contemporary agricultural economics. 
Climate variability affects not only yields and incomes but also labor demand, exposure to 
health risks, and the intensity of farm work [47–49]. The bibliometric evidence suggests that 
recent research increasingly addresses these interactions, particularly in the context of 
developing countries where agricultural labor remains a primary source of livelihood. Studies 
focusing on climate change adaptation and food security emphasize that economic resilience in 
agriculture depends on both technological innovation and the capacity of workers to operate 
safely under changing environmental conditions [50,51]. 

Another important insight concerns the growing attention to smallholder farmers, rural 
livelihoods, and poverty. The co-occurrence of keywords related to smallholders, livelihoods, 
gender, and rural development indicates that economic analyses are increasingly embedded 
within broader social contexts. This shift reflects an understanding that labor conditions, access 
to resources, and social vulnerability directly influence productivity and income outcomes. 
Research on smallholder systems has shown that improvements in labor safety and health can 
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enhance the adoption of sustainable practices and improve long-term economic performance 
[52]. 

The emergence of newer themes such as agroecology, circular economy, and machine learning 
highlights a forward-looking research agenda that combines economic efficiency with 
sustainability and technological innovation. These topics, characterized by more recent average 
publication years, suggest a transition toward systemic approaches that aim to optimize 
production while reducing environmental and labor-related risks. In particular, the application 
of digital technologies and data-driven methods has the potential to improve decision-making, 
monitor working conditions, and enhance productivity simultaneously. However, the 
bibliometric structure indicates that these technological themes are not yet fully integrated with 
occupational safety research, representing an important gap for future studies. 

From a policy and business perspective, the findings underscore the need for integrated 
strategies that align economic incentives with labor protection and environmental sustainability 
[53]. Agricultural policies that focus solely on output growth may overlook the hidden economic 
costs associated with unsafe working conditions and labor exploitation. Conversely, policies that 
incorporate occupational safety standards, training, and social protection can contribute to more 
stable and productive agricultural labor markets. For agribusiness firms and supply chains, 
ensuring safe and decent working conditions is increasingly linked to market access, certification 
schemes, and consumer trust, reinforcing the economic relevance of occupational safety 
considerations. 

Overall, this study contributes to the literature by demonstrating that research on agricultural 
economics and occupational safety is gradually converging but remains unevenly integrated. By 
mapping the intellectual structure and temporal evolution of the field, this bibliometric analysis 
provides evidence that economic performance, labor safety, and sustainability should be 
examined within a unified analytical framework. Future research would benefit from explicitly 
incorporating occupational health indicators into economic models of agricultural productivity 
and from exploring how technological and policy innovations can jointly enhance efficiency, 
safety, and resilience in agricultural systems. 

Conclusions 

This study provides a comprehensive bibliometric overview of research at the intersection of 
agricultural economics, labor, and occupational health by systematically mapping the structure, 
connections, and thematic development of the literature indexed in Scopus between 1973 and 
2026. The findings demonstrate that issues related to productivity, labor, income, and safety are 
addressed through multiple, yet interconnected, research streams rather than as isolated topics. 
The analysis highlights how economic considerations and occupational health concerns coexist 
within the scholarly landscape, reflecting the complexity of agricultural systems where labor 
conditions, environmental pressures, and economic performance are closely intertwined. By 
consolidating fragmented bodies of knowledge into a unified analytical framework, this study 
identifies specific directions for future research and policy. The findings indicate the need to 
integrate occupational health indicators into economic models of agricultural productivity, to 
strengthen interdisciplinary collaboration between labor, health, and agricultural economists, 
and to support policies that link farm productivity programs with worker safety interventions. 
These results also provide a practical reference for researchers designing empirical studies, for 
policymakers developing labor protection strategies in agriculture, and for development 
agencies seeking to align productivity improvement with worker welfare. 

This study has several limitations that should be acknowledged. First, the analysis relies on a 
single database, which may not capture all relevant publications indexed elsewhere. Second, 
the bibliometric approach focuses on publication patterns and keyword structures rather than 
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evaluating the substantive quality or empirical findings of individual studies. Third, the results 
depend on author keywords and database indexing, which may influence how themes appear 
connected in the network. Future research could address these limitations by combining 
multiple databases, integrating bibliometric mapping with systematic or meta-analytic 
approaches, and conducting empirical studies that explicitly model the interaction between 
occupational health conditions, labor productivity, and economic outcomes in agricultural 
systems. 
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