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ABSTRACT  

Agricultural commodity prices are subject to significant volatility, driven by a complex interplay of economic, 

environmental, and geopolitical factors. This study employs a bibliometric approach to systematically analyze 

global research trends related to agricultural price fluctuations and policy responses. Drawing on 20 years of 

data from the Scopus database, we examine the evolution of key themes, influential authors, institutional 

collaborations, and geographical contributions within the academic literature. Using VOSviewer, keyword co-

occurrence, temporal mapping, and authorship networks were visualized to reveal the intellectual structure 

of the field. The analysis identifies three dominant thematic clusters: sustainability and land-use dynamics, 

market and crop-specific price behavior, and policy interventions in agricultural trade. Results show a 

growing shift in recent years toward interdisciplinary research encompassing biofuels, supply chain resilience, 

energy linkages, and technological innovations. The United States, United Kingdom, China, and Brazil emerge 

as major contributors to the literature, with strong collaborative ties across regions. Despite the field’s diversity 

and maturity, the study highlights gaps in evaluating long-term policy effectiveness and the 

underrepresentation of low-income, agriculture-dependent nations. This review offers valuable insights to 

inform future research directions and guide more inclusive, data-driven policy frameworks for managing 

agricultural commodity price volatility.  

Keywords: Agricultural Commodity Prices, Price Volatility, Agricultural Policy, Market Fluctuation, Bibliometric 

Analysis. 

1. INTRODUCTION 

Agricultural commodity prices play a central role in global food security, rural livelihoods, 

and macroeconomic stability. These prices influence not only the incomes of millions of farmers 

worldwide but also the cost of living for consumers and the trade balance of nations, particularly 

those heavily reliant on agricultural exports or imports. The volatility of agricultural commodity 

prices has historically been a source of economic vulnerability for both producers and consumers, 

often exacerbated by factors such as climate change, geopolitical tensions, and supply chain 

disruptions [1], [2]. In the past two decades, price spikes and crashes in commodities such as wheat, 

rice, soybeans, and maize have reignited global discussions on food price volatility and the adequacy 

of policy responses.  

Fluctuations in agricultural commodity prices are driven by a complex interplay of supply-

side factors—including weather variability, pest infestations, and production costs—and demand-

side dynamics such as dietary changes, population growth, and biofuel policies [3]. Moreover, 

financialization and speculative trading in commodity futures markets have added new layers of 

complexity to price behavior, raising concerns about the role of non-fundamental drivers [4]. The 

increased correlation between agricultural commodity markets and financial markets since the 2007–
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2008 food crisis suggests that price volatility may no longer be solely rooted in physical market 

imbalances but also shaped by investor behavior and macroeconomic conditions. 

The ongoing impact of global crises, including the COVID-19 pandemic and the Russia–

Ukraine conflict, has further revealed the fragility of agricultural supply chains and the susceptibility 

of prices to external shocks [5], [6]. These events triggered renewed surges in global food prices, 

reigniting concerns over affordability, accessibility, and food sovereignty. As a result, governments 

and international organizations have intensified efforts to implement policy interventions ranging 

from strategic grain reserves and trade regulations to input subsidies and price stabilization 

mechanisms. However, the effectiveness of such interventions remains contested, with debates 

centered on market efficiency, fiscal sustainability, and the potential for unintended consequences. 

Academic research on agricultural commodity price trends and volatility has expanded 

significantly in recent years, encompassing diverse disciplinary approaches including economics, 

agronomy, climate science, and political economy. Studies have investigated price transmission 

along the value chain, the impact of price instability on smallholder farmers, and the long-term 

implications of trade liberalization and global value chains [7], [8]. Despite this growing body of 

literature, a comprehensive synthesis of key themes, influential contributors, and evolving research 

fronts is lacking. Bibliometric analysis offers a powerful method to uncover the intellectual structure 

of this domain, highlighting patterns of collaboration, dominant research areas, and temporal shifts 

in scholarly attention. 

As the global community confronts the dual challenges of feeding a growing population and 

mitigating the effects of climate change, understanding the scholarly discourse on agricultural price 

dynamics becomes increasingly vital. Not only can this knowledge inform more robust and adaptive 

policy frameworks, but it can also help identify research gaps and future directions. Through 

bibliometric mapping, this study aims to provide a systematic overview of how academic research 

has evolved in response to the economic, environmental, and geopolitical factors shaping 

agricultural commodity markets. 

While the volatility of agricultural commodity prices has prompted significant policy and 

academic interest, the literature remains fragmented across thematic silos and disciplinary 

boundaries. As a result, policymakers and researchers often lack a unified understanding of the key 

drivers, mitigation strategies, and impacts of price instability. The absence of a consolidated 

bibliometric review hampers the ability to track evolving trends, evaluate the effectiveness of policy 

interventions, and build interdisciplinary synergies. Consequently, there is an urgent need to map 

the trajectory of scholarly engagement with agricultural commodity prices, identify the main 

research clusters, and uncover underexplored dimensions within this critical area. This study seeks 

to conduct a comprehensive bibliometric review of the academic literature on agricultural 

commodity prices, with a particular focus on market fluctuations and policy interventions. 

 

2. LITERATURE REVIEW  

2.1 Determinants of Price Fluctuations 

The fundamental determinants of agricultural commodity prices include supply-

side and demand-side factors. Supply shocks, such as droughts, floods, and pest 

outbreaks, can severely constrain crop yields and induce sudden price hikes. These 

shocks are often intensified by climate change, which has made weather patterns more 



West Science Interdisciplinary Studies   

 

Vol. 03, No. 04, April and 2025: pp. 653-664 

 

655 

unpredictable and extreme [9]. On the demand side, rising incomes, dietary transitions, 

and population growth in emerging economies have driven sustained increases in 

consumption, particularly for staples and protein-rich crops [10]. Additionally, the rise 

of biofuel policies—particularly the diversion of corn to ethanol production—has 

generated considerable debate about their impact on food prices [11]. 

Trade policies and global market integration also play critical roles in shaping price 

movements. Tariffs, export bans, and other trade distortions can exacerbate volatility 

and cause global spillovers, as seen during the 2007–2008 food crisis [12]. Currency 

fluctuations, particularly in countries reliant on imports, further compound price 

instability by altering domestic purchasing power. Recent literature has also 

emphasized the growing influence of energy prices on agricultural commodities due to 

their linkages through transportation, fertilizer costs, and bioenergy markets [13]. 

2.2 Impacts of Volatility on Stakeholders 

Price volatility disproportionately affects vulnerable populations, particularly 

smallholder farmers and low-income consumers in developing countries. For farmers, 

unpredictable prices can distort planting decisions, investment behavior, and access to 

credit [14]. Without adequate risk management tools such as futures contracts or crop 

insurance, they are exposed to severe income shocks. On the consumer side, food price 

spikes can lead to decreased nutritional intake and heightened food insecurity, 

especially where food constitutes a large share of household expenditure [15]. From a 

macroeconomic perspective, volatility undermines economic planning, disrupts trade 

flows, and can contribute to inflationary pressures. In politically fragile contexts, 

soaring food prices have been linked to social unrest and political instability. [16], for 

example, finds a significant relationship between food price spikes and riots in low- and 

middle-income countries. As such, mitigating price volatility is not merely an economic 

concern but a socio-political imperative. 

2.3 Policy Interventions and Governance 

A substantial body of literature has focused on the effectiveness of various policy 

instruments to manage commodity price instability. Price stabilization schemes, such 

as minimum support prices, buffer stocks, and strategic grain reserves, have been 

widely used—albeit with mixed results. Critics argue that such policies can distort 

market signals, encourage overproduction, and strain fiscal budgets [17]. Conversely, 

proponents assert their role in enhancing food security and stabilizing rural incomes, 

particularly in regions with weak market infrastructure. 

More recent scholarship has turned to market-based approaches, including 

commodity futures markets, weather index insurance, and targeted cash transfers. 

Futures markets can offer hedging tools for producers and consumers, but their 

accessibility is often limited to large-scale actors or those in advanced economies [18]. 

Additionally, weather-indexed insurance schemes have gained traction in Sub-Saharan 

Africa and South Asia, although their scalability and sustainability remain under 

scrutiny [19]. Public-private partnerships and digital innovations have also emerged as 

promising tools for enhancing risk resilience and price predictability. 
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Global governance mechanisms, such as the Agricultural Market Information 

System (AMIS) initiated by the G20, have sought to improve market transparency and 

coordinate policy responses during crises. However, implementation challenges and 

data asymmetries persist, underscoring the need for more inclusive and participatory 

frameworks [20]. 

2.4 Financialization and the Role of Speculation 

The growing integration of agricultural markets with global financial systems has 

been a prominent focus of recent literature. The concept of "financialization" refers to 

the increasing role of financial actors in commodity markets, particularly through index 

trading and speculation in futures contracts. While proponents argue that financial 

markets enhance liquidity and price discovery, critics contend that excessive 

speculation can decouple prices from fundamental supply-demand dynamics and 

amplify volatility [21]. 

Empirical studies offer mixed findings. For instance, [22] review multiple models 

and find limited evidence that speculative activity systematically inflates food prices. 

On the other hand, [23] argue that speculative flows, particularly from non-commercial 

traders, may have short-term destabilizing effects. Regulatory responses have varied, 

with some jurisdictions imposing position limits and enhancing transparency 

requirements to curb perceived excesses in speculation. 

 

3. METHODS  

This study adopts a bibliometric approach to systematically analyze scholarly publications 

related to agricultural commodity prices, focusing on market fluctuations and policy interventions. 

The Scopus database was selected as the primary data source due to its comprehensive coverage of 

peer-reviewed literature across disciplines. A structured query was developed using a combination 

of keywords such as “agricultural commodity prices,” “price volatility,” “market fluctuations,” and 

“policy intervention” to retrieve relevant records published between 2000 and 2024. The search was 

limited to articles, reviews, and conference papers written in English to ensure consistency in 

analysis. After applying inclusion and exclusion criteria to refine the dataset, bibliographic 

information including authorship, titles, abstracts, keywords, affiliations, citations, and references 

was exported in RIS and CSV formats for further analysis. The bibliometric software VOSviewer 

(version 1.6.x) was utilized to construct visualizations of co-authorship networks, keyword co-

occurrence, and citation patterns. Descriptive statistics were first employed to examine publication 

trends over time, dominant journals, prolific authors, and contributing countries. Subsequently, 

network and cluster analyses were performed to identify thematic concentrations and intellectual 

structures within the literature. 

 

4. RESULTS AND DISCUSSION  

4.1 Network Visualization 
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Figure 1. Network Visualization 

Source: Data Analysis Result, 2025 

 

 The visualization represents a keyword co-occurrence network related to agricultural 

commodity price literature, revealing the thematic structure of the field through clustering and node 

connectivity. This map is based on the frequency and co-usage of keywords across publications, with 

different colors indicating thematic clusters, node size representing keyword frequency, and link 

strength indicating the degree of association between concepts. The red cluster, prominently 

centered around the term “agriculture,” represents a macro-level thematic group emphasizing broad 

environmental, developmental, and structural issues. Keywords such as sustainability, climate 

change, deforestation, agricultural land, farming system, and sustainable development are tightly 

connected within this cluster. This suggests a significant body of literature linking agricultural 

commodity issues with global sustainability challenges and land use debates. The presence of 

international trade and costs in this cluster further illustrates the interdependence between 

environmental concerns and economic structures. 

 In contrast, the green cluster is focused on the market-oriented and crop-specific dynamics 

of agricultural commodities. Anchored by terms such as agricultural market, price dynamics, food 

market, and major crops like maize, soybean, zea mays, and triticum aestivum, this cluster reflects 

research examining how commodity markets operate, respond to external shocks, and are influenced 

by energy and biofuel trends. Keywords like crude oil, biofuel, and energy policy highlight the 

increasing attention to cross-sectoral dependencies, particularly the interaction between agriculture 

and global energy markets. The blue cluster centers around agricultural policy and development, 

encompassing terms such as agricultural policy, agricultural trade, policy reform, food policy, and 

agricultural development. This indicates a strong stream of literature addressing the role of public 

institutions and governance mechanisms in managing price volatility, improving trade structures, 

and protecting smallholder livelihoods. The co-occurrence of crop production, smallholder, and 

agricultural development underscores the concern with rural inclusivity and equitable growth under 

fluctuating price conditions. 

 Interestingly, intercluster linkages (represented by connecting lines between nodes of 

different colors) are dense, suggesting high interdisciplinarity in this research domain. For example, 
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international trade serves as a bridge node linking the red (sustainability), green (market), and blue 

(policy) clusters. This reflects the multidimensional nature of agricultural commodity price research, 

where ecological sustainability, economic dynamics, and institutional frameworks intersect. The 

dense network structure implies that effective solutions and insights into price volatility require a 

systems-based approach drawing from multiple fields. 

4.2 Overlay Visualization 

 
Figure 2. Overlay Visualization 
Source: Data Analysis Result, 2025 

 

 This map presents a temporal overlay visualization of keyword co-occurrence in the 

literature on agricultural commodity prices, highlighting how the thematic focus of research has 

evolved over time. The color gradient, ranging from dark blue (older average publication year, 

around 2012) to yellow (newer, closer to 2018), allows us to track the emergence of more recent topics 

and the persistence of earlier research clusters. Older studies are concentrated around foundational 

policy and production themes, while newer topics reflect technological advancements and global 

systemic challenges. The core area in dark blue and teal, including terms like agricultural policy, 

crop production, food policy, and agricultural trade, suggests that much of the early research 

concentrated on governance mechanisms, trade structures, and production efficiency. These 

foundational themes formed the basis for understanding the dynamics of agricultural markets and 

provided insights into how institutional interventions shaped price behaviors. The persistence of 

agricultural production and policy reform as central nodes indicates their long-standing relevance 

in both academic and policy discourse. In contrast, the yellow-to-green areas, including keywords 

such as agricultural robots, supply chains, energy market, and crude oil, signal a more recent shift 

in scholarly focus. These terms reflect the rising importance of technological innovation, energy-

agriculture linkages, and global logistics in understanding agricultural price volatility. The 

emergence of biofuel and energy policy in particular illustrates growing awareness of cross-sectoral 

dependencies that affect food systems. This temporal shift indicates that contemporary research is 

expanding beyond traditional agricultural economics into interdisciplinary domains, responding to 

newer challenges like climate resilience, automation, and geopolitical disruptions in supply chains. 
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4.3 Citation Analysis 

Table 1. The Most Impactful Literatures 

Citations Authors and year Title 

481 [24] 
Decoupling of deforestation and soy production in the southern 

Amazon during the late 2000s 

480 [25] Evolution of the global virtual water trade network 

424 [26] 
Anatomy of a crisis: The causes and consequences of surging 

food prices 

336 [27] 
Processes of inclusion and adverse incorporation: Oil palm and 

agrarian change in Sumatra, Indonesia 

335 [28] 
Effectiveness and synergies of policy instruments for land use 

governance in tropical regions 

297 [29] The Future of Small Farms: Trajectories and Policy Priorities 

276 [30] The economics of grain price volatility 

274 [31] 
European agricultural landscapes, common agricultural policy 

and ecosystem services: A review 

274 [32] 
Principal Challenges Confronting Smallholder Agriculture in 

Sub-Saharan Africa 

263 [33] Index funds, financialization, and commodity futures markets 

Source: Scopus, 2025 

4.4 Density Visualization 

 
Figure 3. Density Visualization 
Source: Data Analysis Result, 2025 

 

 This heatmap provides a density visualization of the most frequently occurring keywords 

in the literature on agricultural commodity prices. The brighter yellow regions indicate higher 

keyword frequency and stronger co-occurrence across publications, highlighting the thematic cores 

of scholarly interest. Prominent among these are terms such as "agriculture," "agricultural policy," 

"agricultural market," and "price dynamics", suggesting that these concepts are central pillars in the 



West Science Interdisciplinary Studies   

 

Vol. 03, No. 04, April and 2025: pp. 653-664 

 

660 

academic discourse. The clustering of "international trade," "agricultural production," and "crop 

production" around these hot zones illustrates the interconnectedness of market mechanisms, 

governance structures, and production systems in shaping commodity price behavior. Meanwhile, 

areas with lighter green hues—such as "agricultural robots," "energy market," "biofuel," and 

"deforestation"—indicate emerging or less densely studied themes. These represent expanding 

frontiers of research that link agricultural pricing with technology, sustainability, and energy policy. 

The peripheral yet visible presence of terms like food policy, policy reform, and smallholder suggests 

that while institutional and equity-related discussions are present, they may not yet dominate the 

mainstream academic agenda. 

4.5 Co-Authorship Network 

 
Figure 4. Author Visualization 
Source: Data Analysis Result, 2025 

 

 This visualization displays a co-authorship network map, identifying key authors and 

collaborative clusters in the research landscape of agricultural commodity prices and policy. Each 

color represents a distinct author cluster based on citation and co-authorship frequency. The central 

and densely connected red and green clusters, featuring influential figures like Zilberman D., 

Goodwin B.K., Irwin S.H., and Serra T., reflect core contributions to economic and market-related 

analyses of agricultural price dynamics. The blue cluster, led by authors such as Lambin E.F. and 

Hertel T.W., indicates a strong focus on environmental and land-use modeling. The yellow cluster, 

anchored by Anderson K. and Swinnen J., bridges economic development and policy themes. 

Interestingly, the purple cluster centered around Zhang Y. and Yang J. is more isolated, suggesting 

a newer or parallel research stream. The visualization highlights not only the most influential 

contributors in the field but also the interdisciplinary and geographically distributed nature of 

scholarly collaboration. 
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Figure 5. Country Visualization 

Source: Data Analysis Result, 2025 

 

 This map illustrates the geographic collaboration network in research on agricultural 

commodity prices, with nodes representing countries and links indicating co-authorship ties. The 

United States is clearly the dominant hub, occupying a central position and exhibiting the highest 

collaboration intensity with a wide range of countries including the United Kingdom, Germany, 

China, Brazil, India, and Australia. This reflects its leadership in agricultural economics and global 

food policy research. Strong regional clusters also emerge—such as Latin American collaboration 

(e.g., Brazil, Argentina, Uruguay), European engagement (e.g., Germany, UK, Czech Republic, 

Slovenia), and growing contributions from Asian economies like China, India, and Pakistan. 

Discussion 

 The bibliometric analysis of the literature on agricultural commodity prices reveals a vibrant, 

multidimensional, and evolving body of scholarship that intersects economic, environmental, and 

policy domains. The keyword co-occurrence network demonstrates that the field is not limited to 

market analysis alone but deeply entangled with broader systemic issues such as sustainability, 

energy dynamics, and technological change. Three prominent thematic clusters were identified (1) 

sustainability and land-use dynamics, (2) market structures and commodity-specific studies, and (3) 

policy interventions and trade regulation—indicating the integrative nature of research in this field. 

 The sustainability-oriented cluster, represented by keywords like climate change, 

deforestation, sustainable development, and agricultural land, underscores how ecological concerns 

are central to discussions around agricultural pricing. These themes are increasingly aligned with 

global discourses on environmental justice and planetary boundaries, especially as the agricultural 

sector faces rising pressure to produce more food with fewer ecological footprints. The co-occurrence 

of international trade and agriculture within this cluster indicates how global trade structures 

contribute to both opportunities and vulnerabilities in managing commodity price volatility—

particularly in developing economies that rely on agricultural exports for foreign exchange revenue. 

 The market-focused cluster, anchored by keywords such as price dynamics, agricultural 

market, soybean, maize, and biofuel, represents a substantial volume of research concerned with the 
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drivers and behavior of agricultural prices. These studies explore fluctuations resulting from 

changes in supply and demand, weather variability, and macroeconomic conditions including crude 

oil prices and currency shifts. The presence of biofuel-related terms suggests the significant impact 

of alternative energy policies on food commodity markets, reinforcing prior literature that links 

energy markets with agricultural pricing [19]. Moreover, the integration of crop-specific studies (zea 

mays, triticum aestivum) highlights the granular focus of research on staple commodities and their 

susceptibility to external shocks. 

 The policy and governance cluster emerges as equally vital, with strong representation from 

terms like agricultural policy, food policy, policy reform, and agricultural trade. This reflects a 

longstanding tradition in agricultural economics of evaluating how institutional frameworks affect 

market outcomes. The proximity of smallholder, agricultural development, and crop production to 

this cluster signals a growing emphasis on inclusive development and poverty reduction strategies, 

especially in rural economies vulnerable to price volatility. These insights align with policy debates 

around price stabilization mechanisms, social protection, and the redesign of food systems to be 

more equitable and resilient [20], [21]. 

 Temporal overlay mapping adds another layer of insight, showing a discernible shift in 

thematic focus over time. Older studies, typically pre-2014, emphasized traditional economic themes 

such as agricultural production, trade policy, and rural development. In contrast, more recent 

literature has pivoted toward contemporary challenges including agricultural robotics, energy 

policy, biofuels, and supply chain resilience. This temporal trend reflects the field’s responsiveness 

to real-world disruptions such as the 2007–2008 food crisis, the rise of automation, the energy-food 

nexus, and, more recently, the COVID-19 pandemic and geopolitical trade disputes. The emergence 

of keywords like crude oil and energy market illustrates a cross-sectoral understanding of how 

agriculture interacts with global macroeconomic forces—an insight that is becoming increasingly 

important for designing robust forecasting and policy mechanisms. 

 The density visualization corroborates these findings, with "hotspots" observed around 

central concepts such as agriculture, agricultural policy, and price dynamics. These terms are not 

only the most frequently used but also the most interconnected, implying that they are core to both 

historical and contemporary conversations in the field. The peripheral yet visible presence of food 

policy, supply chains, and robots highlights emerging niches that are gaining scholarly attention. 

These areas represent potential research frontiers where interdisciplinary efforts—blending 

agriculture, data science, political economy, and engineering—may yield novel insights and 

practical innovations. 

 The co-authorship network map offers valuable insight into the intellectual architecture of 

the field. It identifies several tightly connected research communities, with notable contributors such 

as Zilberman D., Goodwin B.K., Irwin S.H., Anderson K., and Hertel T.W. playing central roles. 

These authors have consistently contributed to methodological advances and empirical 

understanding of price volatility, trade liberalization, and policy interventions. The presence of an 

emerging cluster centered on Zhang Y. and collaborators suggests a growing body of regionally 

focused or methodologically distinct scholarship, perhaps driven by increasing interest from Asian 

institutions in food market analysis. The high degree of cross-cluster linkages indicates that 

agricultural price research is inherently collaborative, with overlapping interests and shared data 

infrastructures enhancing co-authorship possibilities. 

 Geographic analysis further reveals that the United States plays a dominant role in shaping 

global scholarship on agricultural commodity prices, followed closely by the United Kingdom, 

Germany, China, Brazil, and India. This reflects both research capacity and the strategic importance 

of agriculture in these countries’ economies. The visualization highlights a strong North-South 

collaboration dynamic, where high-income countries often serve as knowledge hubs, while 

emerging and developing economies contribute case-specific insights and field-level data. Notably, 

countries like Brazil, China, and India show substantial connectivity, indicating their dual role as 
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both producers and analysts of agricultural data. The expanding participation of countries such as 

Pakistan, Turkey, Morocco, and Sri Lanka reflects growing inclusivity in global agricultural research. 

 Despite the richness and diversity of this literature, several gaps and challenges remain. 

First, while policy and market studies are well-represented, longitudinal evaluations of intervention 

effectiveness—especially in the context of smallholders—are limited. There is also a need for more 

research that integrates technological advances (e.g., AI-driven forecasting, blockchain in supply 

chains) with traditional economic modeling. Furthermore, given the increasing impact of climate 

change and global shocks (e.g., pandemics, war), the literature could benefit from greater use of 

scenario modeling and resilience assessments. Lastly, many low-income countries with significant 

agricultural dependencies remain underrepresented in the global research network, suggesting a 

need for capacity-building and south-south collaboration. 

 

CONCLUSION  

 This bibliometric study provides a comprehensive overview of the evolving landscape of 

research on agricultural commodity prices, highlighting key trends, influential contributors, and 

thematic priorities over the past two decades. The findings reveal a field that is both richly 

interdisciplinary and globally interconnected, with sustained scholarly attention to market 

dynamics, policy interventions, and sustainability challenges. While traditional topics such as trade, 

production, and price volatility remain central, recent research increasingly addresses emerging 

issues like energy linkages, supply chain disruptions, and technological innovation. The analysis 

underscores the critical need for integrated, forward-looking research that bridges economic, 

environmental, and policy dimensions to better anticipate and respond to price instability in the 

global agricultural sector. Moving forward, enhancing collaboration, incorporating 

underrepresented regions, and leveraging data-driven methodologies will be essential to advancing 

both academic knowledge and practical solutions for global food security and rural resilience. 
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