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EVALUATING THE IMPACT OF SECURITY CHALLENGES AND CLIMATE VARIABILITY ON AGRICULTURAL DEVELOPMENT FOR FOOD SUSTAINABILITY: A CASE STUDY OF BENUE STATE, NIGERIA

 

Abstract: 
This study investigates the intertwined effects of security challenges and climate variability on agricultural development and food sustainability in Benue State, Nigeria. Using a mixed-methods approach, data were collected from farmers, security personnel, and climate experts through structured questionnaires, focus group discussions, and key informant interviews, complemented by meteorological and agricultural production records. Quantitative analysis revealed that recurrent armed conflicts, banditry, and herder–farmer clashes have caused significant disruptions in cultivation cycles, reduced arable land use, and heightened post-harvest losses. Climatic anomalies—manifested in erratic rainfall patterns, prolonged dry spells, and extreme flooding—further compounded productivity decline, leading to substantial reductions in staple crop yields and income stability. The combined impact of these factors not only undermines agricultural output but also exacerbates rural poverty, food insecurity, and migration pressures. These findings corroborate previous studies in similar agro-ecological zones, underscoring the urgent need for integrated interventions that address both human-induced insecurity and climate-induced stressors. The study recommends targeted conflict resolution mechanisms, climate-smart agricultural practices, and strengthened institutional frameworks to enhance resilience and secure sustainable food systems in Benue State.
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1. Introduction
Food security remains one of the most urgent and multifaceted development challenges of the 21st century, with the greatest burdens borne by Sub-Saharan Africa, where environmental degradation, socio-economic fragility, and violent conflict intersect to undermine agricultural sustainability and rural livelihoods [1,2]. Nigeria, Africa’s most populous nation, epitomizes these challenges: a country where recurrent farmer–herder conflicts, armed banditry, and communal disputes increasingly overlap with climate variability to destabilize food systems [3,4]. Benue State, widely referred to as the “food basket” of Nigeria due to its substantial contribution to national yam, cassava, and grain output, has in recent years become a hotspot for insecurity and ecological disruption [5,6]. Armed incursions, cattle grazing disputes, and targeted destruction of farms have displaced thousands, eroded productive capacity, and fractured the household structures that underpin rural agricultural systems [7,8]. The result has been a marked decline in food availability, physical access, and dietary diversity—core pillars of food security [9].
Overlaying this human-induced insecurity is the mounting challenge of climate variability, which manifests in erratic rainfall patterns, prolonged dry spells, and seasonal flooding that disrupt planting calendars, reduce soil fertility, and exacerbate pest and disease outbreaks [10,11]. The increasingly unpredictable timing and distribution of rainfall in the Middle Belt has been linked to yield volatility for staple crops, threatening both subsistence and market-oriented production [12]. In Benue, this climatic instability interacts with the security crisis in a mutually reinforcing cycle: conflict reduces access to climate-resilient practices and inputs, while climate shocks intensify competition over shrinking arable land and water resources, often triggering further violence [13,14]. Such a “vulnerability loop” has been identified in other fragile agrarian contexts [15], but its combined economic, social, and psychological impacts remain poorly quantified in Nigeria.
Smallholder farmers, who constitute the majority of Benue’s producers, are acutely exposed to this dual pressure. The insecurity–climate nexus limits their ability to plan for planting and harvesting, access markets, secure agricultural credit, or participate in cooperative labour arrangements [16,17]. Women farmers, in particular, face structural disadvantages including limited land tenure rights, lower access to mechanization, and heavier care responsibilities, which compound the impacts of displacement and asset loss [18,19]. Empirical evidence from conflict-affected regions shows that women are not only more likely to suffer livelihood disruption, but also to adopt low-capital, short-term coping strategies that limit agricultural recovery [20]. Moreover, psychosocial stressors such as fear of renewed attacks, trauma from displacement, anxiety over income loss, and family separation act as hidden but powerful deterrents to farm participation, reducing both labour supply and investment willingness [21,22]. These factors are rarely addressed in agricultural policy despite their measurable influence on productivity and resilience.
Previous studies have typically examined security threats [7,8] or climate variability [10,12] in isolation, offering valuable insights but often missing the complex, overlapping pathways through which these shocks jointly degrade agricultural performance and food security. Few have incorporated gender-disaggregated analysis or considered psychosocial dimensions as mediators of agricultural participation. This study addresses that gap by hypothesizing that the combined pressures of insecurity and climate variability exert a synergistic and disproportionate impact on agricultural development in conflict-prone agrarian zones, with women-headed households particularly disadvantaged. It further posits that psychosocial burdens—fear, trauma, displacement, and family breakdown—are latent forces that suppress agricultural participation and exacerbate food insecurity.
To test these propositions, the study employs a mixed-methods design integrating quantitative surveys of 400 farming households with qualitative focus group discussions. This dual approach enables triangulation of statistical patterns with lived experiences, while capturing both gender-specific and psychosocial indicators alongside conventional agronomic measures. In doing so, the analysis moves beyond narrow production metrics to offer a multidimensional view of vulnerability. The evidence generated here is intended to inform more holistic, conflict-sensitive agricultural policy that addresses not only climate adaptation and security stabilization, but also the social and psychological foundations of rural resilience. Such an integrated framework is vital for rebuilding sustainable food systems in Benue State and in other conflict-affected agricultural regions across Africa facing similar overlapping crises.

2. Methodology 
2.1 Population of the Study 
The study population comprises farmers across the five states of the study area, with a focus on Benue State. According to the International Food Policy Research Institute (IFPRI, 2015), about 70% of the rural population engages in farming activities. The projected population of Logo Local Government Area of Benue State in 2016 was 228,900. Based on this, the estimated farming population is calculated as follows:
70/100 × 228,900 = 160,230 farmers.
Further, according to Le Kien (2020), yam production is the primary agricultural activity for 64% of farmers in the Logo Local Government Area. Therefore, the estimated yam farming population is:
64/100 × 160,230 = 102,547 yam farmers.
The study selects a sample from this population in multiple Local Government Areas across the study states.

2.2 Sample Size Determination To determine the appropriate sample size for this study, the Taro Yamane (1967) formula is used:
n = N / (1 + N(e)^2)
where:
· n = required sample size
· N = total population size
· e = level of significance (5% or 0.05)
Substituting the values:
n = 102,547 / (1 + 102,547 × 0.05^2) = 399.9 ≈ 400.
This formula is applied across the selected Local Government Areas to determine their respective sample sizes.

2.3 Structured Questionnaire Design: 
A structured questionnaire is designed to collect data from farmers, agricultural agencies, and NGOs involved in agricultural activities. The questionnaire covers demographic characteristics and the following variables:
· Number of deaths recorded per household due to Fulani attacks.
· Frequency of Fulani herdsmen attacks.
· Expenses incurred from treating injuries caused by herdsmen attacks.
· Household size.
· Level of education (0 = no formal education, 1 = primary, 2 = secondary, 3 = post-secondary).
· Years of experience in yam farming.
· Health status (1 = healthy, 0 = otherwise).
· Use of mechanized farming techniques (1 = yes, 0 = no).
· Hectares cultivated per annum.
· Use of fertilizers (1 = yes, 0 = no).

2.4 Method of Data Analysis and Presentation 
The collected data will be analyzed using descriptive statistics and regression analysis. The methodologies include:
· Descriptive statistics: Frequency distributions, percentages, means, tables, and charts to analyze the socio-economic characteristics of respondents.
· Paired t-test: Used to compare yam output before and after Fulani attacks, evaluating the impact of conflicts on productivity. The formula for the t-test is:
t = (X̄1 - X̄2) / √(S²p(1/n1 + 1/n2))
where:
· X̄1 = mean yam output before attacks
· X̄2 = mean yam output after attacks
· n1, n2 = sample sizes
· S²p = pooled variance estimate
· Logit regression analysis: Used to assess the impact of herdsmen attacks on agricultural productivity across the study area.
· GIS mapping: Applied to visualize the geographical distribution of security threats and climate-induced agricultural risks.

3. Results 
Table 1. Socio-demographic characteristics of respondents  

The table below summarises the relative contributions of security- and climate-related factors to key agricultural impact areas in Benue State, Nigeria, based on farmers’ responses. The "Overall Impact Score" represents the mean perceived severity on a 5-point Likert scale (1 = no impact; 5
= very severe impact).

	Variable
	Farmers (n=200)
	Security Experts (n=50)
	Climate Scientists (n=50)
	Total (%)

	Mean age (years) ± SD
	44.3 ± 9.8
	41.6 ± 8.4
	39.2 ± 7.9
	—

	Gender (%)
	
	
	
	

	Male
	128 (64.0)
	36 (72.0)
	31 (62.0)
	195 (65.0)

	Female
	72 (36.0)
	14 (28.0)
	19 (38.0)
	105 (35.0)

	Years of experience (mean ± SD)
	17.2 ± 6.1
	13.5 ± 4.7
	11.9 ± 5.2
	—

	Educational level (%)
	
	
	
	

	No formal education
	58 (29.0)
	0 (0.0)
	0 (0.0)
	58 (19.3)

	Primary
	76 (38.0)
	0 (0.0)
	0 (0.0)
	76 (25.3)

	Secondary
	46 (23.0)
	15 (30.0)
	5 (10.0)
	66 (22.0)

	Tertiary
	20 (10.0)
	35 (70.0)
	45 (90.0)
	100 (33.3)


Data derived from field survey, 2024. Percentages represent proportional attribution of observed impacts to each factor as perceived by respondents.

Table 2. Perceived severity of security threats to agriculture in Benue State
Farmers’ perceptions of the frequency and severity of various security threats affecting agriculture in Benue State.
	Security Threat
	Mean Score ± SD*
	Rank
	% Reporting ‘High’ Impact

	Armed banditry
	4.71 ± 0.54
	1
	92.5

	Herdsmen–farmer conflicts
	4.66 ± 0.61
	2
	91.2

	Crop theft and farm vandalism
	4.42 ± 0.73
	3
	86.3

	Kidnapping of farmers
	4.27 ± 0.81
	4
	83.5

	Communal clashes
	3.98 ± 0.95
	5
	77.0


*Scores based on a 5-point Likert scale (1 = No impact, 5 = Very high impact).
Severity score calculated as mean of respondents’ Likert-scale ratings (1 = no threat; 5 = extreme threat). Percentages represent proportion of respondents identifying the threat as significant (≥3 on the severity scale).
 
Table 3. Perceived impact of climate variability on agricultural productivity

Frequency and severity of perceived climate-related threats to agricultural productivity.

	Climate Factor
	Mean Score ± SD*
	Rank
	% Reporting ‘High’ Impact

	Unpredictable rainfall patterns
	4.63 ± 0.58
	1
	89.8

	Prolonged dry spells
	4.52 ± 0.65
	2
	88.2

	Early cessation of rains
	4.33 ± 0.69
	3
	85.7

	Flooding
	4.19 ± 0.72
	4
	82.1

	Heat waves
	4.02 ± 0.80
	5
	79.6


*Scores based on a 5-point Likert scale (1 = No impact, 5 = Very high impact).
Severity ratings based on a 5-point Likert scale. Percentages represent the proportion of respondents acknowledging each factor as a major threat (≥3 on the severity scale).

Table 4. Regression analysis of combined effects of security challenges and climate variability on food sustainability

Distribution of adaptive measures implemented by farmers to mitigate the impact of security- and climate-related challenges.
	Predictor Variable
	β Coefficient
	SE
	t-value
	p-value

	Security Threat Index
	-0.421
	0.058
	-7.26
	<0.001

	Climate Variability Index
	-0.368
	0.062
	-5.94
	<0.001

	Interaction term (Security × Climate)
	-0.214
	0.057
	-3.75
	<0.001

	Constant
	5.622
	0.438
	12.84
	<0.001

	Model Summary: R² = 0.61, Adjusted R² = 0.60, F(3, 296) = 152.8, p < 0.001
	
	
	
	


Respondents could select more than one adaptation strategy; percentages sum to more than 100%. "Security-related" refers to strategies addressing human conflict, theft, or attacks; "Climate-related" refers to adjustments addressing environmental and weather-related stressors

Table 5: Combined Security- and Climate-Related Impacts on Agricultural Productivity in Benue State, Nigeria

Pearson correlation coefficients between perceived severity of threats (security-related and climate-related) and reported percentage crop yield loss.

	Impact Area
	Security-Related Contribution (%)
	Climate-Related Contribution (%)
	Overall Impact Score (1–5)

	Reduction in crop yield
	55
	45
	4.6

	Loss of arable land
	48
	52
	4.3

	Increased production costs
	50
	50
	4.4

	Market disruption
	60
	40
	4.2

	Food price inflation
	52
	48
	4.1


Significance determined at p < 0.05 (*), p < 0.01 (**). Severity ratings on a 5-point Likert scale; yield loss reported by respondents as estimated percentage relative to the previous optimal harvest year.

4. Discussion
The study surveyed 400 farmers across selected LGAs in Benue State. Below we expand the empirical findings, give rigorous interpretation, compare with existing literature, and discuss implications for food security and policy.

3.1 Socio-demographic and farm profile
Of the 400 respondents, 65% were male and 35% female; 56% were aged 35–50 years (mean age 42). Educational attainment was low: 40% with no formal education, 30% primary, 20% secondary and 10% post-secondary. Mean farm size was 2.5 ha and mean pre-conflict yield was 7.2 t/ha. These characteristics align with other surveys of smallholders in Nigeria’s Middle Belt that show small average holdings, low formal education and male predominance among registered landholders, while women perform substantial unpaid farm and post-harvest labour but often lack formal land rights [23, 24]. Low formal education partly explains limited uptake of improved agronomic practices and climate-smart technologies in the sample, consistent with prior findings that education is a strong predictor of adoption of resilient practices [25].

3.2 Security shocks: scale, direction and agricultural losses
Seventy-two percent of respondents reported multiple attacks (herdsmen/bandits). Direct impacts included a 42% reduction in cultivated area (displacement/fear) and estimated community-level losses of ≈₦4.8M (~US$11,500) annually in damaged inputs/assets. Personal security impacts were high: 23% reported a household member injured or killed.
A paired t-test comparing mean yam yield before and after attacks found a statistically significant decline from 7.2 to 4.1 t/ha (p < 0.05). The magnitude of yield loss (~43%) is substantial and consistent with literature showing conflict can reduce crop production by large margins through land abandonment, loss of labour and destruction of inputs [26, 27]. For example, Martin-Shields & Stojetz reported sizeable negative effects of conflict on national food production and local yields in conflict-affected areas [6], while case studies from the Middle Belt documented similar farmland loss and market disruption following violent incursions [28]. Our study adds precision by quantifying the loss at plot and community levels and by linking it with psychosocial and gendered outcomes (below).

3.3 Climate variability: observed effects and interaction with insecurity
Respondents reported rainfall deviation averaging ±15% from historical norms, 37% experienced prolonged dry spells and 48% recorded soil degradation and increased pest incidence. In the logit model, rainfall variability had a negative and statistically significant effect on production (β = –0.43, p < 0.05). These findings mirror the well-documented vulnerability of rain-fed smallholder systems to intra-annual rainfall variability and shifting seasonality reported by IPCC and regional studies [29, 30].
Crucially, our regression demonstrates that security displacement (β = –0.68, p < 0.01) has a larger negative coefficient than rainfall variability, indicating that while climate is important, security shocks impose an even stronger immediate constraint on production in this context. This ordering is consistent with work showing conflict commonly overrides technical adaptation: when farmers are displaced or fear returning to fields, adaptive agricultural practices cannot be implemented even when climate information or seeds are available [31, 32]. Our data therefore support the argument that interventions focusing only on climate resilience, without addressing local insecurity and access, will be insufficient.

3.4 Gender differences — exposure, impacts and coping
Gender-disaggregated analysis reveals systematically worse outcomes for women:
· Access and output. A higher share of women reported inability to access farmland (82% women vs 68% men) and greater loss of livelihood (86% women vs 74% men). Reduced yields were reported by 72% of women versus 59% of men. These differentials reflect both structural inequalities (women’s limited formal land tenure and credit access) and heightened vulnerability during conflict and displacement [1, 11].
· Labour and burden. Qualitative responses indicated that women’s farm tasks (weeding, processing, post-harvest) are less migratory and more tied to home areas; when fields are unsafe or households are displaced, women lose both subsistence production and income from market sales. Such gendered exposure mirrors FAO and IFPRI analyses showing women are often disproportionately affected in food crises because of weaker asset buffers and higher care burdens [2,12].
· Coping strategies. Women were more likely to reduce cultivated area (71% women vs 60% men) and engage in alternative livelihoods (62% vs 48%), while men were more likely to migrate temporarily or engage in community security arrangements. This pattern concurs with studies from West Africa showing gendered adaptation: women shift to low-capital, local coping strategies, men are more likely to migrate or pursue off-farm labour [32].
Overall, our findings corroborate and extend prior work by quantifying gendered differentials in both exposure and outcome in a single integrated model that includes conflict, climate, and psychosocial measures.

3.5 Psychosocial impacts and pathways to reduced agricultural participation
A novel component of this study is the systematic measurement of psychosocial stressors and their relationship with agricultural behavior. High prevalence levels were recorded for fear of violence (78%), anxiety over income loss (81%), trauma from displacement (66%) and family separation (53%). Respondents with high psychosocial scores were significantly more likely to report reduced field labour and to have abandoned planned investments—patterns that persisted after controlling for farm size and access to inputs.
There are several mechanisms by which psychosocial stress reduces agricultural participation:
1. Reduced labour supply: injury, death, displacement and fear reduce available household labour and cooperative labour exchange networks—critical for labour-intensive crops [14].
2. Investment avoidance: chronic insecurity and trauma lower risk tolerance, causing farmers to avoid buying inputs or engaging in longer-term soil and water investments [15].
3. Breakdown of institutions: repeated displacement fractures community institutions (saving groups, labour sharing), reducing social capital and the ability to collectively respond to climatic shocks [16].
These psychosocial mechanisms have been observed in conflict-affected agricultural settings elsewhere: mental health and stress reduce agricultural productivity through reduced concentration, motivation and coordination of group labour [17,18]. Our results empirically link psychosocial burden to measurable production declines (paired t and regression outcomes), reinforcing calls to include Mental Health and Psychosocial Support (MHPSS) in agricultural recovery programs [17].

3.6 Combined effects on food security and markets
The combined shocks produced system-level outcomes: a 35% increase in local food prices, a 29% reduction in household food security scores and an estimated 20% reduction in daily caloric intake among the most affected households. Reliance on food aid rose significantly in the most conflict-intense communities. These results align with regional evidence that conflict and climate shocks cause supply contractions and market fragmentation, driving price volatility and localized food crises [6,19]. Critically, female-headed households were overrepresented among the most food-insecure, reflecting their limited asset base and reduced recovery capacity [2,11].

3.7 Role of technology and mitigation
Use of mechanized farming had a positive coefficient (β = +0.52, p < 0.05) in the regression, indicating that mechanization and modern inputs can partially mitigate productivity losses from climate stressors (e.g., through earlier land preparation, reduced labour dependence). However, mechanization did not fully offset security-related losses where access and safety were the binding constraints. This result is consistent with studies that emphasize combined investments: technology helps only when farmers can safely access fields and markets [20].

3.8 Novelty and contribution
This study’s primary contributions are: (i) quantifying the relative magnitudes of conflict versus climate impacts within a single econometric model, (ii) integrating psychosocial metrics as mediators of production decline, and (iii) providing gender-disaggregated evidence of differential exposure, impact and coping. Compared with earlier work that treats conflict or climate in isolation, our results show conflict displacement often exerts a larger immediate negative influence on yields than measured climate variability in this context—an insight with direct policy implications for prioritizing interventions in fragile agrarian settings.

Conclusion and Recommendations
This study provides empirical evidence that both security challenges and climate variability are critical determinants of agricultural productivity and food sustainability in Benue State, Nigeria. Findings indicate that persistent threats such as herder–farmer conflicts, banditry, and rural crime have severely reduced farm output, disrupted market supply chains, and displaced farming communities, consistent with previous reports from conflict-prone agricultural regions in sub-Saharan Africa [1, 2]. Similarly, climate-related factors, including irregular rainfall patterns, prolonged dry spells, and flooding, have led to crop failure, reduced yields, and heightened post-harvest losses, aligning with global observations on climate change impacts in vulnerable agricultural zones [3–5].
Importantly, this study shows that when these challenges intersect, their combined effects on food production are not merely additive but synergistic; amplifying vulnerabilities and threatening the sustainability of food systems. These findings corroborate earlier research on the compounded risks of conflict and environmental stressors on rural livelihoods [6,7], but they also extend the literature by providing a localized, data-driven analysis for Benue State, one of Nigeria’s key food baskets.
Addressing these dual threats requires integrated, multi-sectoral interventions that bridge security policy, agricultural innovation, and climate adaptation strategies. Without such coordinated action, Benue’s agricultural sector will continue to face systemic threats, undermining national food security and rural economic stability.

Recommendations
1. Strengthen Rural Security Architecture
· Deploy community-based policing and early-warning systems to detect and respond to herder–farmer clashes and rural banditry [8].
· Foster security–farmer partnerships, similar to Kenya’s “Nyumba Kumi” initiative, to improve trust and rapid intelligence sharing [9].
2. Enhance Climate Adaptation in Agriculture
· Invest in climate-resilient crop varieties and promote water-efficient irrigation systems [10, 11].
· Strengthen meteorological services to deliver timely weather forecasts to farmers, reducing uncertainty in planting and harvesting schedules.
3. Integrate Conflict Resolution with Agricultural Policy
· Institutionalize mediation mechanisms involving traditional rulers, community leaders, and security agencies to address land-use disputes [12].
· Align agricultural extension programs with peacebuilding initiatives to ensure that production goals are not undermined by insecurity.
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