
Market Impacts of African Swine Fever 

To determine the market impacts of a potential outbreak of African Swine Fever in the U.S., a 

partial equilibrium model of the U.S. hog-pork industry is constructed.  In particular, an 

equilibrium displacement model, which expresses proportionate changes in market prices and 

quantities as a function of elasticities and exogenous supply/demand shifts is created following 

Wohlgenant (1993, 2011).  Retail demand for pork in the U.S. is given by:  

(1)  �̂� = 𝜂(�̂� − 𝛿),  

where �̂� and �̂� are the proportionate changes in the retail quantity and price of pork (e.g., �̂� =

∆𝑄/𝑄), respectively, 𝜂 is the own-price elasticity of demand for pork, and 𝛿 is an exogenous 

demand shock representing a proportionate increase in consumer willingness-to-pay.  The supply 

of pork and the domestic demand for hogs are given by: 

(2)  �̂� = 𝑆�̂�, and 

(3)  �̂�𝑑 = −(1 − 𝑆)𝜎�̂� + �̂�, 

Where �̂�𝑑 is the proportionate change in the quantity of hogs supplied to the domestic market, �̂� 

is the proportionate change in the price of hogs, S is the share of the total cost of producing pork 

attributable to hogs, and 𝜎 is the elasticity of substitution between hogs and marketing inputs in 

producing pork (see Wohlgenant 1993 for details).  The supply of hogs by U.S. producers is: 

(4) �̂� = 휀(�̂� − 𝑘), 

where 휀 is the own-price supply elasticity, and k is an exogenous supply shifter.  The total 

supply, �̂�, is distributed to domestic and foreign sources as follows: 

(5)  �̂� = 𝑆𝑑�̂�𝑑 + (1 − 𝑆𝑑) �̂�𝑓, 

where �̂�𝑓 is the quantity supplied to foreign sources and 𝑆𝑑 is the share of U.S. hog production 

going to domestic consumers.  Finally, demand by foreign consumers for U.S. hogs/pork is: 



(6) �̂�𝑓 = 𝛾(�̂� − 𝛿𝑓), 

where 𝛾 is the price elasticity of export demand and 𝛿𝑓 is an exogenous shift in foreign demand 

for U.S. pork/hogs. 

 Equations (1)-(6) represent a system of six equations with six unknown endogenous 

variables, �̂�, �̂�, �̂�, �̂�𝑑, �̂�𝑓, and �̂�, which can be solved algebraically.  Once solutions to the 

endogenous variables are determined, changes domestic U.S. consumer surplus, foreign 

consumer surplus, and U.S. producer surplus are (see Wohlgenant 1993, 2011):   

(7)  ∆𝐶𝑆𝑑 = −𝑃0𝑄0(�̂� + 𝛿)(1 + 0.5�̂�),  

(8)  ∆𝐶𝑆𝑓 = −𝑤0𝑥𝑓
0(�̂� + 𝛿𝑓)(1 + 0.5�̂�𝑓), and 

(9) ∆𝑃𝑆 = 𝑤0𝑥0(�̂� − 𝑘)(1 + 0.5�̂�). 

where 𝑃0𝑄0 is represents total U.S. consumer expenditures on pork and 𝑤0𝑥0is the value of U.S. 

pork production, and 𝑤0𝑥𝑓
0 is the value of U.S. pork exports.  The change in producer surplus 

reported in equation (9) includes the effects on suppliers of all inputs to hog production including 

landowners, lenders, contract labor, integrators, etc. (Just, Hueth, and Schmitz, 2005).   

 To implement the model, the size of the supply shock, k, needs to be specified.  k 

indicates the proportionate increase in marginal cost caused by African Swine Fever (ASF); it is 

the vertical shift in the supply curve expressed relative to the initial equilibrium price.  Rather 

than specifying the supply shock to represent a change in marginal cost of production, it is more 

natural to think about ASF as causing a reduction in the quantity supplied.  Fortunately, all 

shocks, including quantity reductions, can be written in tax- or price-equivalent forms.  In 

particular, note that 𝜇 = 휀𝑘 is the supply shock in the “quantity” direction. 𝜇 is the percent 

change in quantity of pork supplied; it is the horizontal shift in the supply curve at the initial 

price level.  A quantity shock of 𝜇 is equivalent to a tax or marginal cost change of size 𝑘 = 𝜇/휀.  



Reports of the effects of ASF in China have varied considerably from as high as 50% of sows 

killed to other reports of about 25% reduction in herd size.  This paper thus considers three 

possibly impacts (small, medium, and large) representing 10%, 25%, and 50% supply reductions, 

𝜇 = 0.10, 𝜇 = 0.25, and 𝜇 = 0.5. 

 It is also likely that outbreak of ASF will impact demand for U.S. pork by foreign buyers 

and possibly even U.S. consumers.  A complete ban on purchases of U.S. pork by foreign buyers 

would result in a 100% reduction in foreign quantity demanded, which would be modeled by 

setting 𝛿𝑓 = −1/𝛾.  We also consider a 10% reduction in domestic consumer willingness-to-pay 

in response to ASF, setting 𝛿 = −0.1.    

 To implement the model, values also need to be assigned for the other parameters of the 

model.  The values are assigned as follows: 𝜂 = −0.78, (Gallet, 2010), 휀 = 0.79 USDA GIPSA 

reports (2007a,b), 𝜎 = 0.35 (Wohlgenant, 1989), 𝛾 = −1.5, 𝑃0𝑄0 = $62.37 billion/year 

(calculated by multiplying the USDA-Economic Research Service reported retail value for pork 

in 2018 ($3.74/lb) by the ERS reported retail weight consumption (or domestic disappearance) in 

2018, 16.67 billion lbs), 𝑤0𝑥0 = $19.06 billion/year (the 2018 value of hog production reported 

by USDA National Agricultural Statistics Service), 𝑆𝑑 = 0.78 (the share of 2018 U.S. hog 

production going to domestic sources vs. exports as reported by ERS), 𝑤0𝑥𝑓
0 = 𝑤0𝑥0(1 − 𝑆𝑑) =

$4.19 billion/year, and 𝑆 =
𝑤0𝑥𝑑

0

𝑃0𝑄0 =
𝑤0𝑥0 𝑆𝑑

𝑃0𝑄0 = ($19.06 ∗ 0.78)/$62.37 = 0.24.   

  

https://www.pigprogress.net/Health/Articles/2019/8/ASF-China-An-underestimated-crisis-457673E/
https://www.pigprogress.net/Health/Articles/2019/7/ASF-China-Pig-herd-shrinks-26-stricter-checks-announced-451827E/
https://www.ers.usda.gov/data-products/meat-price-spreads/
https://www.ers.usda.gov/data-products/livestock-meat-domestic-data/livestock-meat-domestic-data/#All%20supply%20and%20disappearance
https://www.ers.usda.gov/data-products/livestock-meat-domestic-data/livestock-meat-domestic-data/#All%20supply%20and%20disappearance
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