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The Animal Disease Biosecurity Coordinated
Agricultural Project is a multi-disciplinary, multi-
institutional project funded by USDA NIFA. The
project team, which includes experts in animal
science and veterinary medicine, agricultural
economics, public policy, risk communication,
and adult education, is using multiple
approaches to understand the human behavioral
dimensions of animal disease spread. The goal is
to identify ways to enhance biosecurity
strategies and practices to reduce the impact of
incursions of new, emerging, or foreign pests or
diseases of dairy, beef, and swine.

Porcine Epidemic Diarrhea virus (PEDv) and Porcine Reproductive and Respiratory Syndrome virus cause well over half a billion dollars in losses annually in the United 
States. Decisions to invest in biosecurity are based on epidemiological, social, and financial information, communicated using a variety of messages and strategies. 
Modeling the effects of biosecurity on disease, inclusive of human components, creates a decision support tool for understanding the ramifications of interventions. 
The objective of the project is to model risk perceptions and adoption of biosecurity practices in the context of PEDv.

Human behavior plays a driving role in the spread of disease. Initial findings suggest that messages including 
specific action steps and a clear explanation of why the steps are needed have the most impact. Additional 
message strategies such as graphic exemplars are also impactful. Initial explorations of the relationship 
between risk attitude distributions, biosecurity adoption, and disease spread using the agent-based model 
show that risk attitude relates to the average level of biosecurity and drives dynamics of disease 
transmission within the production system.

The study uses a mix of qualitative and quantitative 
methods culminating in a series of experimental 
games and agent-based model simulations 
designed to characterize operational, tactical, and 
strategic biosecurity decisions. Simulations are 
parameterized using input from experimental 
games and economic survey results. Experimental 
games tested efficacy of communication and 
message strategies with an emphasis on 
understanding the effect of internalization, 
distribution, explanation, and action message 
components on the spread of disease. The agent-
based model tested scenarios of risk attitude 
distributions in a simulated swine production 
system.
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Altering the communication and messaging 
strategy, and resultant simulated behavior, can 
dramatically shift the disease impact in terms of 
simulated losses measured in numbers of 
infected farms. 

Figure 1. Screenshot of compliance game. Figure 2. Screenshot of county-level agent-based model.


