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Introduction
■ The elasticity of export demand plays an important role in analyzing U.S. agricultural 

policy.

■ Magnitude of export demand elasticity for U.S. cotton is in need given the constantly 
changing world economic environment, while the relevant study in this area was 
published over 20 years ago  (Duffy, Wohlgenant and Richardson, 1990).

■ New estimates of the elasticity of export demand for U.S. cotton are provided using 
updated data and empirical techniques. Results from this paper are useful for policy 
makers as well as for researchers interested in parameterizing simulation models.



Armington’s Framework
■ The Armington model was used to estimate the export elasticity for U.S. cotton.

– The Armington model offers a powerful method for modeling crop exports and 
estimating the elasticity of import demand for a given region.

■ Armington assumes that the elasticity of substitution between any two products is constant 
and equal to the elasticity of the substitution between any other product pair in the market. 
The resulting import demand function can be written as:

𝑋"# 𝑋"⁄ = 𝑏"#'(𝑃"# 𝑃"⁄ )+' (1)

Where, 
Xij ------ Quantity of cotton from country j consumed by country i

Xi ------ Total cotton demand from country i

Pij ------ Price of cotton from country j in country i

Pi ------ Price index of cotton in country i

σ   ------ Elasticity of substitution between any two products in a given market



Continued
■ This structure of demand implies that the direct price elasticities of demand in country i

have the form:

𝑁"## = − 1 − 𝑆"# ∗ 𝜎" + 𝑆"# ∗ 𝜂" (2)

Where,

Nijj ------ Demand elasticity for cotton from country j with respect to its cotton price in 
country i

Sij ------ Expenditure share of cotton from country j in country i

ηi ------ Total demand elasticity for cotton in country i

■ Although the Armington approach can be used in linear equations where parameters are 
relatively easy to estimate, some efforts are needed to estimate σ directly. Given the 
importance of the σ in finding the export demand elasticity, this parameter will be 
estimated in our study using equation 1.



Market Share Equations Estimation
■ Modifications of the basic Armington Model were made:

– A lagged dependent variable was included; and
– A trend variable, which accounts for possible changes over time that are unrelated 

to relative prices, was also included.
– And price Ratio is assumed:

(i). (U.S. cotton price + transportation costs) * Exchange Rate / Price Index;

(ii). (U.S. cotton price + transportation costs) * Exchange Rate / Average Domestic 
Price.

■ Annual time-series data from 1978 to 2015 were used in the estimations.

■ U.S. cotton exports and exporting prices are obtained from the U.S. Department of 
Agriculture Global Agricultural Trade System (USDA GATS, 2016). 

– Prices are deflated, the base year = 2010.



Table 1. U.S. Cotton Market Shares in Major Importing Countries, 1978 – 2015



Table 1. U.S. Cotton Market Shares in Major Importing Countries, 1978 – 2015 (continued)



Export Demand Elasticity Estimates for 
U.S. Cotton

■ In table 2, elasticity estimates are presented for three assumptions concerning the overall 
elasticity of demand for cotton, ηi.

– An upper bound of 0, perfectly inelastic;
– A lower bound of -1, unitary elasticity; and
– The Global Fibers Model estimate of total demand elasticity, -0.094.



Table 2. Calculation of Export Demand Elasticities for U.S. Cotton



Conclusions
■ When η = 0, the elasticity of export demand for U.S. cotton ranges from -1.8E-11 to 

-1.4.

■ When η = -0.094, the elasticity of export demand for U.S. cotton ranges from -0.002 to 

-1.5.

■ When η = -1, the elasticity of export demand for U.S. cotton ranges from -0.02 to 

-1.93.

■ With the exception of South Korea, the results indicate that U.S. cotton demand 
elasticity is inelastic.

■ Relatively large changes in the overall elasticity of demand (η) only have a small effect 
on the elasticity of demand for U.S. cotton.


