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Abstract: Food security exists when all people at all times have access to sufficient, safe, nutritious food to maintain a healthy 
and active life.  The food security industry is concerned with food availability, access to food, and food utilization.  The 
objective of this research is to model the food security system of a nation using system dynamics to assist strategic level decision 
makers.  This research is intended to provide decision makers with an accurate model to represent the effects of insults to a 
food distribution system.  A food system contains many inherent vulnerabilities which threaten the overall health of a population 
to include physical security at production facilities, decreases in biodiversity, and poor quality maintenance practices. Most of 
the focus of the food industry is concerned with increasing food availability to improve overall food security, but recent research 
proves this technique is inadequate for solving the problems involved with global hunger.  Access to food is crucial to improving 
a nation's food system.  This component encompasses all of the distribution processes, such as transportation, infrastructure, 
processing, storage, packaging, and marketing.  This research broke down the distribution stages into many key variables which 
are used in the model.  System dynamics modeling captured the relationships between different variables in the food distribution 
system and predicts the effects of insults to the system. The model confirmed that maximizing a population's access to food is 
critical to ensuring food security. In the wake of food insults, the mechanisms of infrastructure, security, quality management, 
and food policy are the most important in a state's response.  
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1. Introduction

Food security is often defined as including both physical and economic access to food in order to meet a region’s 
dietary needs and their food preferences. A closer analysis of food security indicates that it is composed of four interrelated 
elements: food availability, access to food, food utilization, and stability.  These concepts are inherently hierarchical (Barrett, 
2013). Food cannot be utilized if the people do have access to that food. Food cannot be accessed if the food is not available in 
the first place. Stability captures the susceptibility of populations to food insecurity due to interruptions in availability, access, 
or utilization over time (Barrett, 2013).  In looking at food security on a global approach, depending more on imports with 
regard to food consumed by the inhabitants is not only wasteful but detrimental to the overall growth and future of the nation’s 
economy, specifically the agricultural sector (Vaughan et al., 2014). So a nation must have internal mechanisms in place to 
ensure a secure food network. The purpose of this project is to provide a system dynamics model to Defense Threat Reduction 
Agency in order to encompass the complexities associated with food distribution in relation to food security. This model will 
serve as a tool to analyze the effects of an insult to a nation’s food distribution system and how that overall impacts how food 
secure that nation is. 

2. Background

The concept of food security is often defined as including both physical and economic access to food that meets a 
group or region’s dietary needs as well as their food preferences. Food security is composed of four interrelated elements: food 
availability, access to food, food utilization, and stability.  These concepts are inherently hierarchical (Barrett, 2013).  In other 
words, while availability is absolutely necessary, it does not ensure populations have access to food.  Additionally, even if there 
is adequate access to food, this food is not necessarily sufficient for effective utilization.  Finally, none of these aspects ensure 
the stability of food security networks over time. 
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