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Rethinking adaptation effectiveness: insights into smallholder resilience in flood-prone vegetable farming systems in southern Benin


	Introduction
Assessments of adaptation effectiveness in smallholder farming systems have predominantly focused on technical solutions and economic returns, often overlooking the socio-economic, institutional, and environmental interactions that shape adaptation outcomes. While existing frameworks prioritize productivity-based measures, they fail to incorporate local perspectives on adaptation success. This study advances the theoretical understanding of adaptation effectiveness by empirically examining how smallholder vegetable farmers in Dangbo, Ouémé Valley, Benin, conceptualize and experience adaptation outcomes.
Objectives
This study seeks to assess the effectiveness of smallholder adaptation strategies in reducing climate risks, examine how farmers define adaptation success beyond conventional economic metrics, and identify the socio-economic and institutional barriers that shape adaptation effectiveness.
Methodology
The study draws on qualitative data collected from seven focus group discussions and 40 semi-structured interviews with vegetable farmers across the municipality. Data were analyzed using thematic content analysis in Atlas.ti software, focusing on three key dimensions of adaptation effectiveness: reduced exposure, reduced sensitivity, and improved adaptive capacity. Reduced exposure refers to minimizing direct contact with climate hazards, reduced sensitivity involves decreasing vulnerability to climate-induced stressors, and improved adaptive capacity relates to enhancing farmers, ability to respond to and recover from climate risks.
Findings
The findings reveal that while strategies such as raised-bed farming, water harvesting, and mulching help reduce exposure to floods and droughts, they lose effectiveness beyond certain climatic and socio-economic thresholds, signaling hard adaptation limits. Farmers define adaptation effectiveness not by economic profitability, as assumed by conventional frameworks, but by yield stability, continuous land use, and the ability to sustain livelihoods across seasons. However, financial constraints, trade barriers, and the absence of formal safety nets weaken adaptive capacity. Limited access to credit prevents investment in long-term adaptation solutions, while housing conditions (such as living in houses on stilts) disqualify farmers from formal financial assistance. Although government safety nets exist in policy, they fail to reach vulnerable communities, leaving smallholder farmers without institutional support during climate shocks. These findings highlight that adaptation effectiveness is not solely determined by technical feasibility but is deeply influenced by governance, social, and financial structures.
Significance of the work for policy and practice
This study provides key insights for policymakers, development practitioners, and climate adaptation researchers by broadening adaptation effectiveness assessment beyond technical and economic measures to incorporate local resilience perspectives. It emphasizes financial and institutional barriers as critical constraints to effective adaptation and advocates for policy shifts that include climate-smart financial inclusion strategies to support smallholder investments in adaptation, equity-focused adaptation indicators that account for gender and socio-economic disparities, and the integration of farmer-defined success metrics into national adaptation policies.
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