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What Was Proposed?
Concentrate on industry (no wildlife) in Texas 
Evaluate a set of mitigation strategies

Heterogeneous commercial poultry flocks 
Culling, detection, surveillance, movement restriction and 
quarantine
Vaccination

Adopt a cost minimization approach 
Welfare losses (PS, CS)
Cost of strategy implementation  
Allocation of resources across ex ante vs. ex post 
actions
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No Event
Invest in preparedness/prevention 
Invest in response capability
Do nothing

STAGE 1

No Event
Do nothing

Event 
Respond
Do nothing

STAGE 2

Pr

(1-Pr)

Ex ante Ex post

Analytic Conceptualization 
Simple Model -Two Stages

Source:  Elbakidze and Mccarl (2006)

http://www.sickchicken.com/
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Analytic Conceptualization of 
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Objective
Inform the decision makers about optimal AI mitigation 
strategy formulation in poultry industry 

Develop an integrated economic-epidemic model
Apply the model to study a hypothetical outbreak in Texas under 
a deterministic AI spread assumption
Introduce risk in the analysis and rank control strategies results 
using stochastic dominance criteria
Study ex-ante vaccines production investment decision making 
(Elbakidze and McCarl, 2006)
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Mitigation Strategies
Current mitigation plans in TX (TAHC)

depopulation of the infected flocks 
and any flocks located within the 5 miles diameter 
movement restrictions around the affected zone 10 miles
surveillance of all flocks within 31 miles of the affected flocks

Suggested Control Option (OIE)
OIE suggests the use of vaccination in the control  
By applying the current strategy and
Vaccinate in a maximum 
circumference around 
the affected zone

Source: Pelzel (2006)
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Some Previous Economics 
LiteratureAI Econ. studies

Paarlberg et al. (2007) – Regionalization (into disease free regions)
Djunaidi and Djunaidi (2007) – Trade effects of simultaneous outbreaks in Asia, US, Brazil, 
and EU
Beach et al. (2007) – Producer behavior under livestock disease risk
Brown et al. (2007)– Potential effects of AI outbreak on US agriculture

Applications of SIR in Economics
Elbakidze (2008)

SLIR
AI in backyard flocks

Horan and Wolfe (2005)
SI framework 
Bovine tuberculosis among Michigan white tailed deer.

Bicknell et al. (1999) 
SI framework
Incentives of profit maximizing producers to control bovine tuberculosis in New Zealand 

Rich and Winter-Nelson (2007) 
SIR framework 
FMD in the Southern Cone of South America 
Assess economic effectiveness of spatially sensitive control options. 



Methodology and Model
A partial equilibrium model (Samuelson, 1952; 
McCarl and Spreen, 1980; Rich and Winter-Nelson 
2007) maximizing the total welfare (CS+PS)

Collected data on production, consumption prices 
from USDA-ERS
Supply and Demand curves were estimated

Simultaneous equations models (3SLS)
Log-log and linear specification

Stochastic dominance
S

CS

PS

D



Methodology and Model

An epidemic model (SLIR) [Rushton and Mautner (1955); Bates et 
al.(2003)and Elbakidze (2008)]

Collected contact rates data on layer, broiler and turkey farms by direct 
survey
Used contacts rates with flocks statistics data calculated from the Ag 
Census(2002)

The resulting model used is a nonlinear mathematical programming
that involves multiple poultry markets and risk.
Monte Carlo simulation of the contact rates
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Study Sub-regions

USDA  - NASS (2008)



Total costs in million $(under no 
Demand Shift)



Total Cost (in million $) with 
Demand Shift



Price Implications



Ex-ante Vaccine Production Results



Confidence Intervals (District 8-N)



Stochastic Dominance for District 8- 
N



Confidence Intervals (District 5-N)



Confidence Intervals (District 5-S)



Ex-ante Vaccines Production 
Under Risk



Conclusion
Vaccination is cost reducing (about 5 percent) 
compared to the current strategy
The economic impact of an AI outbreak depends on 
how much the consumer demand for poultry products 
is affected
Sub-regions that have dense poultry populations will 
yield more damages than less dense sub-regions
Texas should invest ex-ante in vaccines production if 
the probability of the outbreak is greater that 0.07



Future Research Opportunities
A more comprehensive research of epidemic 
modeling in poultry sector could be developed to 
understand potential spatial spread of AI
The economic model could be carried further by using 
broader partial or general equilibrium frameworks to 
understand the implications of the AI outbreak on 
substitute products markets and on the international 
trade
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