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ABSTRACT
Agricultural insurance is promoted as a key resilience tool for smallholder farmers, yet uptake in Nigeria remains low despite long‑standing government support and the expansion of index‑based products. This review synthesizes multidisciplinary evidence to examine how supply‑chain and logistics constraints shape agricultural risk, risk perception, and insurance adoption. Findings show that poor rural roads, inadequate storage, fragmented transport systems, weak market linkages, and limited weather data infrastructure act as structural risk multipliers that elevate both actual and perceived risk. These constraints also weaken insurance performance by raising transaction costs, delaying claims verification, increasing basis risk, and eroding institutional trust. The study proposes the ‘Logistics to Risk and Insurance’ Nexus, to explain how structural, behavioral, and institutional pathways jointly influence insurance behavior. It concludes that improving uptake requires coordinated investments in rural infrastructure, data systems, and trust‑building mechanisms, supported by public–private partnerships that integrate logistics with risk‑management tools.
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INTRODUCTION
Agriculture remains a cornerstone of Nigeria’s economy, contributing approximately one‑quarter of national GDP and employing more than 60% of the labor force, particularly in rural areas where livelihoods depend heavily on rain‑fed smallholder production (World Bank, 2020; FAO, 2021). Despite its centrality, the sector is characterized by chronic exposure to climatic shocks, pest and disease outbreaks, market volatility, and infrastructural deficits that collectively undermine productivity and income stability (Morton, 2007; Jayne et al., 2019; IFAD, 2020). Agricultural insurance has long been promoted as a key instrument for mitigating these risks, stabilizing farm incomes, and encouraging investment in improved technologies (Hazell et al., 2010; Mahul & Stutley, 2010; Carter et al., 2017). Yet, in Nigeria, insurance uptake remains persistently low, with penetration rates far below those observed in comparable emerging economies (Ajemunigbohun & Abdul‑Azeez, 2023; NAIC, 2022).
Existing scholarship attributes low uptake to a combination of affordability constraints, limited awareness, low financial literacy, mistrust of insurers, and product design challenges such as basis risk in index‑based insurance (Clarke & Dercon, 2016; Jensen & Barrett, 2017; Greatrex et al., 2015). However, one critical dimension remains underexplored: the role of supply‑chain and logistics constraints in shaping agricultural risk, risk perception, and insurance behavior. Nigeria’s agricultural supply chains are marked by poor rural roads, inadequate storage and cold‑chain systems, fragmented transport networks, weak market linkages, and limited weather‑data infrastructure, all of which function as structural risk multipliers that heighten both objective and perceived risk (Reardon et al., 2019; Minten et al., 2020; Shepherd, 2016). These constraints not only increase farmers’ exposure to losses but also undermine the operational efficiency of insurance providers by raising transaction costs, delaying claims verification, and intensifying basis risk (Carter et al., 2017; Chantarat et al., 2013).
Understanding how logistics constraints shape insurance uptake requires an interdisciplinary perspective that integrates insights from agricultural economics, supply‑chain management, behavioral risk theory, and institutional analysis. Behavioral research shows that farmers’ decisions are influenced not only by objective risk but also by subjective perceptions shaped by experience, cognitive biases, and environmental uncertainty (Slovic, 2000; Kahneman & Tversky, 1979; Weber, 2010). In contexts where logistics failures frequently lead to crop spoilage, delayed input delivery, or market exclusion, farmers may develop pessimistic expectations about agricultural outcomes, reinforcing risk‑averse behavior and skepticism toward insurance (Ehiogu & Chidiebere‑Mark, 2020; Weber & Johnson, 2009). At the same time, institutional theory highlights how weak infrastructure and unreliable service delivery erode trust in formal institutions, including insurers, thereby reducing willingness to participate in risk‑pooling arrangements (North, 1990; Williamson, 1985; Ostrom, 1998).
Despite the centrality of logistics to agricultural performance, few studies explicitly examine the intersection between supply‑chain constraints and insurance uptake in Nigeria or comparable African contexts. Existing research tends to treat logistics and insurance as separate domains, overlooking the ways in which infrastructural deficits shape risk exposure, distort risk perception, and undermine institutional trust. This gap limits the effectiveness of policy interventions aimed at strengthening Nigeria’s agricultural risk‑management ecosystem.
This study addresses this gap by synthesizing multidisciplinary evidence to examine how logistics constraints influence agricultural risk, risk perception, and insurance uptake in Nigeria. It develops an integrative conceptual model referred to as the ‘Logistics–Risk–Insurance Nexus’ that illustrates the structural, behavioral, and institutional pathways through which logistics shape insurance behavior. By bridging supply‑chain theory and agricultural risk research, the study contributes to a more holistic understanding of the determinants of insurance uptake and offers policy insights for strengthening resilience in Nigeria’s agricultural sector.

LITERATURE REVIEW
Supply‑Chain and Logistics Constraints in Nigerian Agriculture
Nigeria’s agricultural supply chain suffers from chronic inefficiencies. Poor rural roads hinder access to markets and delay input delivery. Inadequate storage and cold‑chain facilities contribute to high post‑harvest losses of up to 40% for perishables (Toye, 2025). Fragmented transport systems and weak market linkages reduce farmers’ ability to access profitable markets. These constraints increase production and market risks, reduce profitability, and discourage investment in improved technologies.

Agricultural Insurance in Nigeria
Nigeria’s agricultural insurance landscape is dominated by the Nigerian Agricultural Insurance Corporation (NAIC), established in 1987 to provide subsidized crop and livestock insurance. Despite government support, insurance penetration remains low. Studies attribute this to limited awareness, low financial literacy, mistrust of insurers, and weak distribution channels (Ajemunigbohun & Abdul‑Azeez, 2023). Recent innovations such as index‑based insurance and mobile‑enabled microinsurance show promise but face challenges related to data quality, basis risk, and infrastructural limitations.
Table 1. Summary of Key Logistics Constraints Affecting Nigerian Agriculture
	Logistics Constraint
	Description
	Impact on Farmers
	Impact on Insurers

	Poor rural roads
	Impassable feeder roads; Seasonal inaccessibility
	Delayed inputs; Spoilage; Market exclusion
	Delayed loss, Verification, higher costs

	Inadequate Storage
	Limited cold chains, ware houses, processing
	High post-harvest losses
	Hard to validate storage losses

	Unreliable transport
	Fragmented, multi-stage transport systems
	Price volatility
	Hard to reach dispersed farms

	Weak market linkages
	Poor access to urban markets, aggregation centre’s
	Low bargaining power
	Limited pricing data

	Sparse weather stations
	Limited meteorological coverage
	Poor climate forecasting
	High basis risk



Overview of Agricultural Insurance in Developing Economies
Agricultural insurance has evolved as a central pillar of risk‑management strategies in developing countries, particularly in regions where smallholder farmers face high exposure to climatic and market shocks (Hazell et al., 2010; Mahul & Stutley, 2010; Carter et al., 2017). Traditional indemnity‑based insurance has historically struggled with high administrative costs, moral hazard, and adverse selection (Miranda & Farrin, 2012; Smith & Watts, 2009). These challenges have driven the rise of index‑based insurance, which links payouts to measurable indicators such as rainfall, temperature, or vegetation indices (Barnett & Mahul, 2007; Chantarat et al., 2013; Jensen & Barrett, 2017). Despite its promise, index insurance faces persistent challenges related to basis risk, data quality, and farmer trust (Clarke & Dercon, 2016; Greatrex et al., 2015; Carter et al., 2021).
In Sub‑Saharan Africa, uptake remains low due to affordability constraints, limited awareness, low financial literacy, and weak distribution channels (Cole et al., 2013; Dercon & Christiaensen, 2011; Hill et al., 2019). Nigeria mirrors these patterns, with insurance penetration far below regional averages despite decades of government subsidies and the presence of the Nigerian Agricultural Insurance Corporation (NAIC, 2022; Ajemunigbohun & Abdul‑Azeez, 2023). Studies consistently highlight mistrust of insurers, delayed payouts, and product irrelevance as major barriers (Ehiogu & Chidiebere‑Mark, 2020; Olayemi et al., 2021).
Yet, a critical dimension remains underexplored: the role of logistics and supply‑chain constraints in shaping both risk exposure and insurance behavior.

Supply‑Chain and Logistics Constraints in African Agriculture
Agricultural supply chains in Sub‑Saharan Africa are characterized by chronic inefficiencies that increase production costs, reduce market access, and heighten vulnerability to shocks (Reardon et al., 2019; Minten et al., 2020; Barrett et al., 2020). Poor rural roads limit access to input and output markets, raising transport costs and reducing profitability (Dorward et al., 2004; Jayne et al., 2019). Inadequate storage and cold‑chain facilities contribute to post‑harvest losses estimated at 30–40% for perishables in Nigeria (FAO, 2021; Toye, 2025). Fragmented transport systems and weak market linkages reduce farmers’ ability to access high‑value markets, reinforcing poverty traps (Poulton et al., 2006; Shepherd, 2016).
These constraints are not merely logistical inconveniences; they function as structural risk multipliers. Delayed input delivery increases exposure to climatic variability, while poor storage heightens spoilage risk and income volatility (World Bank, 2020; AGRA, 2021). Weak market integration amplifies price risk, making incomes more unpredictable (Barrett & Bellemare, 2011; Moser & Barrett, 2006). Limited weather‑data infrastructure reduces the accuracy of climate information, undermining both farm planning and insurance design (Greatrex et al., 2015; Carter et al., 2021).
Despite their centrality, logistics constraints are rarely integrated into agricultural insurance research, a gap this study addresses.

Risk Perception and Behavioral Responses in Agricultural Decision‑Making
Risk perception plays a critical role in shaping farmers’ decisions. It is influenced by subjective judgments, past experiences, and environmental uncertainty (Ehiogu & Chidiebere‑Mark, 2020). Nigerian farmers operating in regions with severe logistics constraints often perceive agriculture as highly unpredictable. This perception leads to risk‑averse behavior, such as reduced investment in inputs or avoidance of high‑value crops. Behavioral economics suggests that individuals overweight recent negative experiences, which may explain why farmers who frequently experience logistics‑related losses are less willing to purchase insurance.
Farmers’ decisions are shaped not only by objective risk but also by subjective perceptions influenced by experience, cognitive biases, and environmental uncertainty (Slovic, 2000; Kahneman & Tversky, 1979; Weber, 2010). Behavioral economics shows that individuals overweight recent negative experiences, a phenomenon known as availability bias, which can distort risk assessment (Tversky & Kahneman, 1973; Weber & Johnson, 2009). In agricultural contexts, repeated exposure to logistics‑related losses such as delayed input delivery, transport breakdowns, or market exclusion which can heighten perceived uncertainty and reinforce pessimistic expectations (Hill et al., 2019; Ehiogu & Chidiebere‑Mark, 2020).
Risk perception strongly influences insurance uptake. Farmers who perceive agriculture as highly unpredictable may avoid insurance if they doubt insurers’ reliability or believe losses are inevitable and uncontrollable (Cole et al., 2013; Clarke & Dercon, 2016). Conversely, some may view insurance as unnecessary if they perceive risks as systemic and beyond institutional control (Dercon & Christiaensen, 2011). These behavioral dynamics are particularly pronounced in Nigeria, where institutional mistrust and infrastructural deficits shape farmers’ lived experiences of risk (Olayemi et al., 2021; Ajemunigbohun & Abdul‑Azeez, 2023).

Logistics Constraints as Determinants of Insurance Uptake
Few studies explicitly examine the intersection between logistics and insurance. However, emerging evidence suggests that logistics constraints amplify risk exposure, increase uncertainty, undermine trust in insurers, and raise transaction costs (Ajemunigbohun & Abdul‑Azeez, 2023). Poor infrastructure delays claims verification, increases basis risk, and reduces the credibility of index‑based insurance. These factors collectively reduce insurance uptake and renewal rates.
Emerging evidence suggests that logistics constraints directly and indirectly influence insurance uptake through multiple pathways. Poor rural roads and unreliable transport systems delay claims verification, increasing transaction costs and reducing payout timeliness (Carter et al., 2017; Jensen & Barrett, 2017). Delayed payouts erode trust in insurers, a critical determinant of insurance adoption in low‑trust environments (Cole et al., 2013; Clarke & Dercon, 2016). Inadequate weather‑station coverage increases basis risk, reducing the accuracy of index‑based insurance and undermining product credibility (Greatrex et al., 2015; Carter et al., 2021).
Logistics constraints also limit insurers’ ability to distribute products in remote areas, reducing awareness and access (Mahul & Stutley, 2010; Hill et al., 2019). Weak digital infrastructure further constrains mobile‑enabled insurance, which has shown promise in East Africa (Giné & Yang, 2009; Stoeffler et al., 2020). In Nigeria, these challenges are compounded by fragmented supply chains and limited private‑sector participation in rural logistics (Reardon et al., 2019; Toye, 2025).

Institutional Trust, Governance, and Transaction Costs
Institutional trust plays a central role in shaping insurance behavior. Farmers are more likely to adopt insurance when they trust insurers, government regulators, and the broader institutional environment (North, 1990; Williamson, 1985; Ostrom, 1998). In contexts where logistics failures frequently disrupt service delivery, institutional trust erodes, reducing willingness to engage with formal risk‑management tools (Barrett et al., 2020; Olayemi et al., 2021).
Transaction cost economics highlights how poor infrastructure increases the cost of monitoring, verification, and enforcement which are all critical components of insurance operations (Williamson, 1985; Arrow, 1970). High transaction costs reduce insurers’ incentives to operate in remote areas and increase premiums for farmers (Mahul & Stutley, 2010; Miranda & Farrin, 2012). These dynamics create a vicious cycle in which infrastructural deficits undermine both supply and demand for insurance.

Gaps in the Literature
Despite extensive research on agricultural insurance and supply‑chain constraints, few studies integrate these domains. Key gaps include:
1. Limited analysis of how logistics constraints shape risk perception
2. Insufficient attention to institutional trust as shaped by infrastructural performance
3. Underexplored links between logistics constraints and basis risk
4. Lack of conceptual frameworks integrating supply‑chain theory with insurance behavior
5. Limited Nigeria‑specific research despite its large agricultural sector
This study addresses these gaps by developing an integrative conceptual model referred to as the ‘‘Logistics–Risk–Insurance Nexus’’, that synthesizes structural, behavioral, and institutional pathways.

METHODOLOGY
This study adopts a qualitative, integrative review methodology designed to synthesize multidisciplinary evidence on how supply‑chain and logistics constraints shape agricultural risk, risk perception, and insurance uptake in Nigeria. Integrative reviews are particularly suited for complex development challenges that span multiple domains including agricultural economics, supply‑chain management, behavioral science, and institutional theory because they allow the combination of empirical, theoretical, and policy‑oriented sources into a coherent analytical framework (Snyder, 2019; Torraco, 2016). This approach is appropriate given the fragmented nature of existing research, where logistics and insurance are often treated as separate fields with limited cross‑fertilization.

1. Research Design
The study follows an interpretive, theory‑building design, emphasizing conceptual integration rather than hypothesis testing. This design is widely used in agricultural development and risk‑management research where data limitations, contextual heterogeneity, and institutional complexity require analytical synthesis rather than purely empirical generalization (Barrett et al., 2020; Jayne et al., 2019). The goal is to develop a holistic conceptual model referred to as the ‘Logistics–Risk–Insurance Nexus’ that explains how structural, behavioral, and institutional pathways interact to influence insurance uptake.

2. Data Sources and Search Strategy
The review draws on peer‑reviewed journal articles, policy reports, institutional publications, and grey literature from reputable organizations such as the World Bank, FAO, IFAD, AGRA, CGIAR, and national agencies. Searches were conducted across major academic databases including Scopus, Web of Science, JSTOR, and Google Scholar using combinations of keywords such as: “agricultural insurance”, “index insurance”, “basis risk”, “supply chain constraints”, “logistics Nigeria agriculture”, “risk perception farmers”, “institutional trust agriculture”, “rural infrastructure Africa”.
Boolean operators and proximity filters were used to refine results and ensure relevance. The search strategy prioritized literature published between 2000 and 2025, reflecting the period during which index‑based insurance, digital agriculture, and modern supply‑chain reforms gained prominence (Hazell et al., 2010; Greatrex et al., 2015; Reardon et al., 2019).

3. Inclusion and Exclusion Criteria
Studies were included if they met at least one of the following criteria:
1. Provided empirical or theoretical insights on agricultural insurance in developing countries
2. Examined logistics, supply‑chain, or infrastructural constraints in African agriculture
3. Addressed risk perception, behavioral responses, or institutional trust in rural contexts
4. Discussed basis risk, data systems, or insurance operational challenges
5. Focused specifically on Nigeria or comparable Sub‑Saharan African economies
Studies were excluded if they:
1. Focused solely on high‑income countries with fundamentally different agricultural structures
2. Addressed logistics unrelated to agriculture
3. Provided insufficient methodological transparency
4. Were opinion pieces lacking analytical depth
This ensured that the review remained grounded in contexts comparable to Nigeria’s agricultural and institutional environment.

4. Analytical Framework and Coding Process
The analysis followed a three‑stage coding process adapted from qualitative content analysis (Miles et al., 2014):

Stage 1: Open Coding
Initial reading of all sources to identify recurring themes such as infrastructural deficits, basis risk, mistrust, behavioral biases, and market failures.

Stage 2: Axial Coding
Grouping themes into broader categories reflecting structural, behavioral, and institutional determinants of insurance uptake. This stage emphasized identifying causal linkages — for example, how poor roads delay claims verification or how storage losses shape risk perception.

Stage 3: Integrative Synthesis
Developing the ‘Logistics–Risk–Insurance Nexus’ Model, which maps the pathways through which logistics constraints influence risk exposure, risk perception, and insurance behavior. This synthesis draws on theories from transaction cost economics (Williamson, 1985), institutional analysis (North, 1990; Ostrom, 1998), and behavioral decision‑making (Slovic, 2000; Weber, 2010).

Figure 1. Integrated Theoretical Framework
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5. Validity, Reliability, and Limitations
To enhance validity, the review triangulated findings across multiple disciplines and data types, ensuring that conclusions were not driven by a single literature stream. Reliability was strengthened through systematic coding and cross‑checking of themes. However, the study has limitations:
1. It relies on secondary data, which may reflect publication biases
2. Empirical evidence on logistics–insurance linkages in Nigeria remains limited
3. Heterogeneity across regions and value chains may constrain generalizability
Despite these limitations, the integrative approach provides a robust foundation for conceptualizing the role of logistics in shaping agricultural insurance outcomes.

FINDINGS
1. Logistics Constraints as Structural Risk Multipliers
The analysis reveals that logistics constraints in Nigeria function as structural amplifiers of agricultural risk, increasing both the frequency and severity of losses experienced by smallholder farmers. Poor rural roads delay the delivery of critical inputs such as fertilizer, improved seeds, and agrochemicals, reducing their effectiveness and exposing farmers to heightened climatic variability (Dorward et al., 2004; Jayne et al., 2019; World Bank, 2020). Delayed input arrival often forces farmers to plant outside optimal windows, increasing vulnerability to droughts, floods, and pest outbreaks (Morton, 2007; IFAD, 2020). Inadequate storage and cold‑chain systems contribute to post‑harvest losses estimated at 30–40% for perishables in Nigeria, undermining income stability and discouraging investment in productivity‑enhancing technologies (FAO, 2021; AGRA, 2021; Toye, 2025).
Transport fragmentation further exacerbates market risk. Unreliable transport systems increase the cost of moving produce to markets, reduce farmers’ bargaining power, and heighten exposure to price volatility (Barrett & Bellemare, 2011; Moser & Barrett, 2006; Reardon et al., 2019). Weak market linkages limit access to high‑value markets, reinforcing poverty traps and discouraging participation in formal value chains (Poulton et al., 2006; Shepherd, 2016). These structural constraints collectively increase the unpredictability of agricultural outcomes, reinforcing farmers’ perception that agriculture is inherently risky.

2. Logistics‑Driven Distortions in Risk Perception
Logistics failures shape not only objective risk but also subjective risk perception, a key determinant of insurance behavior. Behavioral research shows that individuals overweight recent negative experiences, a cognitive bias known as the availability heuristic (Tversky & Kahneman, 1973; Slovic, 2000; Weber & Johnson, 2009). In Nigeria, farmers frequently experience losses due to delayed input delivery, transport breakdowns, storage spoilage, and market exclusion. These repeated experiences heighten perceived uncertainty and reinforce pessimistic expectations about future outcomes (Hill et al., 2019; Ehiogu & Chidiebere‑Mark, 2020).
This distorted risk perception influences insurance uptake in two ways. First, farmers who perceive agriculture as highly unpredictable may doubt the reliability of insurers, reducing willingness to purchase insurance (Cole et al., 2013; Clarke & Dercon, 2016). Second, some farmers may view insurance as ineffective if they believe losses are systemic and beyond institutional control, a perception reinforced by frequent logistics‑related disruptions (Dercon & Christiaensen, 2011; Olayemi et al., 2021). These behavioral dynamics help explain why insurance uptake remains low even when products are subsidized or technically sound.

3. Logistics Barriers and Insurance Operational Inefficiencies
Logistics constraints also undermine the operational efficiency of insurance providers. Poor rural roads and unreliable transport systems delay claims verification, increasing transaction costs and reducing payout timeliness (Carter et al., 2017; Jensen & Barrett, 2017). Delayed payouts erode trust in insurers, a critical determinant of insurance adoption in low‑trust environments (Cole et al., 2013; Clarke & Dercon, 2016). Inadequate weather‑station coverage increases basis risk. This is the mismatch between actual losses and index‑based payouts, reducing product credibility and discouraging renewal (Greatrex et al., 2015; Carter et al., 2021).
Insurance distribution is also constrained by weak rural infrastructure. Limited digital connectivity restricts the use of mobile‑enabled insurance platforms that have shown promise in East Africa (Giné & Yang, 2009; Stoeffler et al., 2020). Fragmented supply chains and limited private‑sector participation further constrain insurers’ ability to reach remote farmers (Reardon et al., 2019; Toye, 2025). These operational inefficiencies create a cycle in which infrastructural deficits undermine both supply and demand for insurance.

4. Logistics‑Driven Basis Risk and Information Asymmetry
Basis risk remains one of the most significant barriers to index‑based insurance adoption. Logistics constraints exacerbate basis risk by limiting the availability of accurate, granular, and timely data. Sparse weather‑station networks reduce the accuracy of rainfall measurements, increasing the likelihood that payouts will not match actual losses (Greatrex et al., 2015; Carter et al., 2021). Poor yield‑data systems further increase information asymmetry between farmers and insurers, reducing product credibility (Miranda & Farrin, 2012; Mahul & Stutley, 2010).
High basis risk undermines farmers’ trust in insurance and reduces willingness to purchase or renew policies. Farmers who experience basis‑risk events such as receiving no payout despite severe losses that may perceive insurance as unreliable, even when the product is technically sound (Jensen & Barrett, 2017; Clarke & Dercon, 2016). This perception is particularly damaging in Nigeria, where institutional trust is already low and logistics failures are frequent (Olayemi et al., 2021; Ajemunigbohun & Abdul‑Azeez, 2023).

5. Comparative Insights from Other Developing Economies
Comparative evidence from Kenya, Ethiopia, India, and Ghana highlights the importance of logistics and data systems in improving insurance performance. Countries that have invested in rural infrastructure, weather‑station networks, and digital monitoring systems have achieved higher insurance uptake and improved resilience (Greatrex et al., 2015; Carter et al., 2017; Hill et al., 2019). For example, Kenya’s expansion of automated weather stations significantly reduced basis risk and improved farmer trust (Chantarat et al., 2013). India’s integration of satellite‑based monitoring improved claims verification and reduced transaction costs (Mahul & Stutley, 2010). These experiences suggest that Nigeria’s insurance challenges cannot be addressed without parallel investments in logistics and data infrastructure.

DISCUSSION
The findings of this review demonstrate that logistics and supply‑chain constraints are not peripheral challenges but foundational determinants of agricultural risk, risk perception, and insurance uptake in Nigeria. These constraints operate through structural, behavioral, and institutional pathways that interact in complex ways, shaping both farmers’ lived experiences of risk and the operational realities of insurance providers. This section discusses these pathways in depth, situating the findings within broader theoretical and empirical debates in agricultural development, behavioral economics, and institutional analysis.

1. Structural Pathways: Logistics as Risk‑Generating Infrastructure
The structural role of logistics constraints in amplifying agricultural risk aligns with longstanding evidence that rural infrastructure is a critical determinant of agricultural productivity and market participation (Dorward et al., 2004; Jayne et al., 2019; Barrett et al., 2020). Poor roads, inadequate storage, and fragmented transport systems increase exposure to production and market shocks, reinforcing the volatility of smallholder livelihoods. These findings support the argument that infrastructural deficits create systemic risk environments, where losses are not isolated events but recurring outcomes embedded in the physical and institutional landscape (Morton, 2007; IFAD, 2020).
This structural amplification of risk has direct implications for insurance. When logistics failures routinely disrupt production cycles, farmers perceive risk as endemic and uncontrollable, reducing the perceived value of insurance. At the same time, insurers face higher transaction costs and operational barriers, reducing their ability to design and deliver effective products. This dual effect underscores the need to conceptualize logistics not merely as a background condition but as a core component of the agricultural risk system.

2. Behavioral Pathways: How Logistics Shape Risk Perception and Insurance Decisions
The findings highlight that logistics constraints shape not only objective risk but also subjective risk perception, a key determinant of insurance behavior. Behavioral economics provides a useful lens for understanding these dynamics. The availability heuristic (Tversky & Kahneman, 1973), loss aversion (Kahneman & Tversky, 1979), and ambiguity aversion (Ellsberg, 1961) all help explain why farmers who frequently experience logistics‑related losses develop pessimistic expectations about agricultural outcomes.
Repeated exposure to transport breakdowns, delayed input delivery, or storage spoilage reinforces a mental model of agriculture as unpredictable and precarious. This aligns with evidence that farmers in high‑uncertainty environments often rely on experiential rather than statistical reasoning, leading to risk‑averse behavior and skepticism toward formal insurance (Slovic, 2000; Weber & Johnson, 2009; Hill et al., 2019). In Nigeria, where institutional trust is low and logistics failures are common, these behavioral responses are particularly pronounced (Olayemi et al., 2021; Ajemunigbohun & Abdul‑Azeez, 2023).
The implication is clear: improving logistics can shift risk perception, making farmers more receptive to insurance. This insight is underexplored in existing literature and represents a key contribution of this study.

3. Institutional Pathways: Logistics, Trust, and Transaction Costs
Institutional trust is a critical determinant of insurance uptake, especially in environments where formal institutions have historically underperformed (North, 1990; Williamson, 1985; Ostrom, 1998). The findings show that logistics constraints undermine trust in insurers by delaying claims verification, increasing basis risk, and reducing payout timeliness. These outcomes reinforce perceptions of institutional unreliability, discouraging participation in insurance schemes.
Transaction cost economics provides a useful framework for understanding these dynamics. Poor infrastructure increases the cost of monitoring, verification, and enforcement of all essential components of insurance operations (Arrow, 1970; Williamson, 1985). High transaction costs reduce insurers’ incentives to operate in remote areas and increase premiums for farmers, creating a cycle in which infrastructural deficits undermine both supply and demand for insurance (Mahul & Stutley, 2010; Miranda & Farrin, 2012).
This study’s findings suggest that logistics performance is a proxy for institutional reliability in the eyes of farmers. When roads, storage systems, and transport networks function effectively, they signal a broader environment of institutional competence, increasing trust in insurance providers.


4. Integrating the Pathways: The ‘Logistics–Risk–Insurance Nexus’
The structural, behavioral, and institutional pathways identified in this study interact to form a ‘Logistics–Risk–Insurance Nexus’ that shapes insurance uptake in Nigeria. This nexus highlights several key insights:
1. Logistics constraints increase objective risk, making agriculture more volatile.
2. Repeated logistics failures distort risk perception, reinforcing pessimism and risk aversion.
3. Poor logistics undermine institutional trust, reducing willingness to engage with insurers.
4. Logistics deficits increase basis risk and transaction costs, weakening insurance performance.
These interactions create a self‑reinforcing cycle in which infrastructural deficits undermine both the demand for and supply of insurance. Breaking this cycle requires integrated interventions that address logistics, data systems, and institutional trust simultaneously.


Table 2: Pathways Linking Logistics Constraints to Insurance Uptake
	Pathway
	Mechanism
	Effects on farmers
	Effect of insurers

	Structural Exposure
	Logistics failures increase objective risk
	Frequent losses; reduced resilience
	Higher claim frequency

	Perceptual Amplification
	Losses heighten subjective risk perception
	Fear, uncertainty, risk aversion
	Harder to market insurance

	Institutional Trust Erosion
	Delayed verification and payouts
	Mistrust of insurers
	Reputation damage

	Basic Risk Intensification
	Poor data reduces index accuracy
	Non-payment despitebreal losses
	Higher dispute rates





Figure 2. ‘Logistics–Risk–Insurance Nexus’ Model
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5. Comparative Lessons and Policy Implications
Comparative evidence from Kenya, Ethiopia, India, and Ghana underscores the importance of logistics and data systems in improving insurance performance. Investments in automated weather stations, satellite‑based monitoring, digital extension systems, and rural infrastructure have significantly reduced basis risk, improved claims verification, and increased insurance uptake (Chantarat et al., 2013; Greatrex et al., 2015; Carter et al., 2017; Hill et al., 2019).
These experiences suggest that Nigeria’s insurance challenges cannot be addressed through product redesign alone. Instead, they require system‑level reforms that integrate logistics improvements with insurance innovation. This includes strengthening rural roads, expanding storage and cold‑chain systems, improving weather‑data infrastructure, and fostering public–private partnerships that link logistics services with risk‑management tools.

CONCLUSION
This study demonstrates that logistics and supply‑chain constraints are central determinants of agricultural risk, risk perception, and insurance uptake in Nigeria. Far from being peripheral operational challenges, logistics failures function as systemic risk multipliers that shape both the objective volatility of agricultural production and the subjective cognitive frameworks through which farmers interpret uncertainty. Poor rural roads, inadequate storage and cold‑chain systems, fragmented transport networks, weak market linkages, and limited weather‑data infrastructure collectively amplify production, post‑harvest, and market risks, reinforcing the structural vulnerability of smallholder livelihoods. These findings align with broader evidence that infrastructural deficits in Sub‑Saharan Africa create environments of chronic uncertainty that undermine agricultural transformation (Dorward et al., 2004; Jayne et al., 2019; Barrett et al., 2020).
The study also highlights the behavioral consequences of logistics failures. Repeated exposure to logistics‑related losses distorts farmers’ risk perception through mechanisms such as availability bias, loss aversion, and ambiguity aversion (Tversky & Kahneman, 1973; Slovic, 2000; Weber & Johnson, 2009). These cognitive distortions reduce willingness to invest in insurance, even when products are subsidized or technically sound. This insight underscores the importance of integrating behavioral economics into agricultural insurance design and extension strategies.
At the institutional level, logistics constraints undermine trust in insurers by delaying claims verification, increasing basis risk, and raising transaction costs. These outcomes reinforce perceptions of institutional unreliability, discouraging participation in formal risk‑management schemes (Clarke & Dercon, 2016; Miranda & Farrin, 2012). The study’s integrative framework the ‘Logistics–Risk–Insurance Nexus’, illustrates how structural, behavioral, and institutional pathways interact to shape insurance outcomes. This model contributes to the literature by bridging supply‑chain theory and agricultural risk research, offering a holistic lens for understanding the determinants of insurance uptake in Nigeria.
The findings carry important policy implications. Strengthening agricultural insurance in Nigeria requires more than product redesign or awareness campaigns. It demands system‑level reforms that integrate logistics improvements with insurance innovation. Priority areas include upgrading rural roads, expanding storage and cold‑chain systems, improving weather‑data infrastructure, and fostering public–private partnerships that link logistics services with risk‑management tools. Investments in digital infrastructure, satellite‑based monitoring, and automated weather stations can reduce basis risk and enhance claims verification, improving both product credibility and farmer trust. Finally, interventions must incorporate behavioral insights to address distorted risk perceptions and rebuild confidence in insurance institutions.
In sum, agricultural insurance cannot succeed in isolation from the broader supply‑chain ecosystem in which farmers operate. By situating insurance within the structural realities of Nigeria’s agricultural logistics landscape, this study provides a foundation for designing more effective, trusted, and scalable risk‑management systems capable of strengthening resilience and supporting inclusive agricultural development.
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