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Although agriculture is only one factor influencing food security outcomes, linkages between 

food security and agricultural systems are vital for some populations—especially those 

challenged by soil degradation and global climate change.  Many conceptual frameworks thus 

depict pathways connecting agriculture and food security.  Despite agreement about the 

importance of these linkages, a limited number of studies include explicit quantitative analysis.   

Stephens et al. (2017) reviewed agricultural systems models (often, simulation models primarily 

focused on production and related economic outcomes at the plot, farm and landscape level) and 

identified a notable gap in analyses of food security.  Our study systematically reviewed 

conceptual frameworks and quantitative systems models linking agriculture and food security 

outcomes at household and regional scales.  We find that although many conceptual frameworks 

link agricultural outcomes and food security, most agricultural systems models a) are not explicit 

in their use of food security indicators; b) equate increased production with increased food 

security; and/or c) focus on the food availability rather than the food access domain of food 

security—the domain most relevant to understanding the nutrition and public health impacts of 

agricultural systems.  We propose that existing empirical evidence from experience-based food 

insecurity scales, dietary diversity scales, and household food consumption and expenditure 

surveys—all of which reflect food access—may be feasibly integrated into agricultural systems 

models.  We illustrate the process of integrating these food security indicators into two 

quantitative systems models, a household-level model for a maize-dairy-tea farm in the Kenyan 

highlands (Stephens et al., 2012), and a regional model of the sheep meat supply chain in Mexico 

(Parsons and Nicholson, 2017) that includes diverse farm types.  We identify strategic priorities 

for integration of food security into quantitative agricultural systems models, including when 

such integration is likely to require limited effort, data needs to support broader integration of 

food security, and thematic areas (e.g., climate change) for which integration would be most 

valuable.  Our findings will allow broader assessment of the food security outcomes of 

agricultural interventions and external shocks and facilitate closer collaboration between 

agricultural scientists and nutritionists.


