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1. Introduction 
When estimating import demand for by source of production, an important question
is to include or exclude domestically produced goods in the analysis.

Method One:
Method one assumes domestic production is separable from imports, In this
method, one estimates the import demand for a number of countries. If one is
interested in the effects of imports on demand for the domestic good, this method is
lacking.

Method Two:
Method two includes the domestically produced good along with imports in the
demand system. This method can measure the effects of imports on the domestic
good, but at the cost including a smaller number of imports. This is because the
quantity of the domestically consumed good is often so much larger than the
quantity of imports from any given country, and the domestic data literally swamps
that of the import data.

Method Three:
The third method, proposed by this paper, accounts for domestic production in
import demand analysis with the two-stage analysis. With emphasis on the third
method, this paper presents the results from the three methods for the same set of
commodities.

5.Conclusion 
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• When different methods are applied, the relationships between commodity 
paring change. For example, the  Canada-Mexico is substitute (0.1) for one stage 
model , it is complement (-0.31) for the two-stage model.

• For all commodities, U.S. home goods and all imports as a whole are all 
substitute

3. Data

• The main contribution of this paper is to apply two-stage procedure to estimate 
the demands for domestically produced and imported vegetables and fruits (i.e., 
fresh tomatoes, cantaloupes, fresh onions and spinach) by country of origin 
using the differential approach

• The three methods applied in this study yields different result for conditional 
marginal shares, expenditure and price elasticities

• The Slutsky own-price elasticity measures the percent change of quantity
demanded from a source of a commodity for a 1% increase in own price.

• The Slutsky (compensated) cross-price elasticity measures the percent change
of quantity demanded for a commodity from country i for a 1% increase in its
price from country j.

• If Slutsky cross-price elasticities are negative, commodity pairings are
complements; ifthey are positive, then pairings are substitutes.

• This paper studies the relationship among domestically produced and imported
melons and vegetables (i.e., fresh onions, fresh tomatoes, spinach, and
cantaloupes). Data are collected from National Agricultural Statistics and
Economics Research Service (ERS).

• The salient fact about the data is that home produced goods made up the vast
majority of consumption of fresh onions and fresh spinach, while import
commodities play a more important role in terms of consumption of fresh
tomatoes and cantaloupes

The conditional Rotterdam import demand model of a country ( including domestic 
or import countries) 

2. Method 
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Method 3Method 1

The conditional Cournot uncompensated own-price elasticity measures the percent
change of quantity demanded from a source of a commodity for a 1% increase in
own price with nominal expenditure remaining constant. As such it includes both
the substitute and income effects of an own-price change.

The Cournot cross-price elasticity measures the percent change of quantity
demanded from country i of a commodity for a 1% increase in its price from
country j with the nominal expenditure remaining constant.

The Cournot cross-price elasticity measures the sensitivity of the demand to the
cross-price change with the constant expenditure. The larger the Cournot cross-
price elasticity, the more sensitive is Cournot demand to a cross price change.

• Weak separability is tested by joint Wald tests, that is, for the implied restrictions
for the whole system jointly. These tests are c2 with degrees of freedom equal to
the number of restrictions.

• Results from the tests are mixed. At the 1% level, weak separability of home
goods and imports is not rejected for fresh tomatoes, cantaloupes, fresh oranges,
and fresh spinach. However, it is rejected for fresh onions.
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where 𝑞 is the quantity of a fruit or vegetable i imported from exporting 
country c in period t, 𝑝 is the price of the fruit or vegetable j from exporting 
country c in period t,                            where 𝑠 is the expenditure share for the 
fruit or vegetable i from export country c in time period t, 

is the Divisia volume index of fruit or vegetable i and 𝑒 is 
the disturbance term. The parameters 𝜃 (conditional marginal expenditure 
share) and𝜋 (Slustsky (compensated) price term) are coefficients to be 
estimated. These coefficients obey the following basic properties: 
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. Country                                           Quantity Value                       Quantity Share 
(1000 pounds)               (1000 dollars)       

Fresh Tomatoes

Mexico 2,307,948 1,125,527 88.0%
Canada 287,285 255,521 11.0%
Netherlands 11,702 12,500 0.4%
Dominican Republic 6,310 2,879 0.2%
World 2,622,619 1,403,583

Cantaloupes
Guatemala 527,400 87,382 50.5%
Honduras 295,616 23,127 28.3%
Costa Rica 192,138 30,261 18.4%
Mexico 28,933 7,035 2.8%
Canada 796 144 0.1%
World 1,045,026 147,981

Fresh Onions
Mexico 411,405 170,990 62.8%
Peru 145,146 22,381 22.2%
Canada 65,579 17,272 10.0%
Chile 17,085 4,369 2.6%
China (Mainland) 6,527 1,729 1.0%
World 655,257 219,745

Spinach
Mexico 7,565 3,392 72.6%
Rest of the World 2,860 2,657 27.4%
World 10,425 6,049

4.Results
4.1 Marignal Shares 

• The conditional expenditure elasticities estimate the percent change in quantity
demanded for commodities when total U.S. expenditures on the selected
commodities increase by 1%.

• If an elasticity is less than one, it is conditionally inelastic and indicates that the
budget share of the commodity from a particular source will decrease if total
expenditure for the commodity increases.

• If a conditional expenditure elasticity is higher than 1.0, it is conditionally
elastic and indicates that the budget share of the commodity from a particular
source will increase as total expenditure on this commodity increases.

Countries Fresh Tomatoes Cantaloupes Fresh Onions Spinach
Method 1 2 3 1 2 3 1 2 3 1 2 3
United States 0.369 0.163 0.781 0.778 0.543 0.489 0.98 0.984
Mexico 0.946 0.452 0.792 0.596 0.132 0.725 0.365 0.37 0.77 0.004 0.012
Canada 0.019 0.103 0.016 0.089 0.029 0.045
Netherlands 0.031 0.026
Honduras 0.016 0.008 0.004
Costa Rica 0.128 0.039 0.028
Chile 0.056 0.029
Rest of the 
world 0.004 0.076 0.003 0.26 0.172 0.058 0.13 0.063 0.066 0.23 0.016 0.004

• The conditional expenditure parameters measure the marginal shares of 
expenditure conditional on total expenditures for the good from all sources.  
Marginal shares indicates the share of an additional dollar that is spent on each 
commodity.

• For example,  from method three, if U.S. total expenditure on fresh tomatoes 
increases by one U.S. dollar, the expenditure on fresh tomatoes produced from 
Mexico increases by 79.2 cents, from U.S. domestic tomatoes by 16.3 cents, from 
Netherlands by 2.6 cents, from Canada by 1.6 cents, and from ROW by 0.3 cents

• From three methods, the U.S domestic marginal shares are all greatest for other 
commodities, except for fresh tomatoes, 

• The U.S domestic marginal share is especially dominant in spinach. 

• In terms of import countries, Mexico for all commodities is the country with the 
largest marginal shares, and its marginal share is even greater than U.S in case of 
fresh tomatoes. 

• The conditional expenditure elasticities for U.S. home goods are either lower than 
one or close to one. This result indicates that the U.S producers are not the gainers 
in term of the budge share if the domestic expenditures on these four commodities 
increase by one percent.

• Countries with elastic expenditure elasticities from three methods are Mexico for 
fresh tomatoes and cantaloupes, Canada and Chile for fresh onions. These sources 
have most to gain if the market for the commodity in the U.S. expands.

• Compared to the U.S, both Canada and Mexico producers gain if the U.S. fresh 
tomatoes, cantaloupes and fresh onion markets expand. 

4.2 Conditional Expenditure Elasticities

Countries Fresh Tomatoes Cantaloupes Fresh Onions Spinach
Method 1 2 3 1 2 3 1 2 3 1 2 3
United States 0.59 0.26 1.02 1.02 0.69 0.63 1.01 1.01
Mexico 1.18 1.54 2.643 2.2 2.068 0.91 2.12 2.129 1.07 0.54
Canada 0.78 1.75 1.747 1 1.5 2.34 0.2
Netherlands 0.14 0.314
Honduras 0.11 0.23 0.103
Costa Rica 0.53 0.83 0.498
Chile 2.27 5.312
Rest of the world 0.21 3.54 0.47 0.78 1.1 0.733 1.39 2.35 3.253 0.81 1.47 0.41

4.3 Conditional Slutsky Price Elasticity
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States 0.02
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Mexico 0.01 -0.03 0.06 0.04 0.01 -0.06

Canada
0.10 -0.31 0.21 0.18 0.32 0.25

Chile 2.08 1.14 0.76 0.65 -0.70 -0.86

Rest of 
the World

0.05 -0.52 0.31 0.24 -0.18 -0.23

First- and Second-Stage Slutsky Cross-Price for fresh onion 
Elasticities for Fresh Onion

4.4 Conditional Slutsky Price Elasticity

Both Slustsky and Cournot price elasticity indicated that small farms are more 
sensitive to the price changes 
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United 
States

-0.05
All  

Imports -1.75
Mexico -0.07 -0.08 0.04 0.02 -0.05 -0.11

Canada -0.61 -0.72 0.19 0.17 0.14 0.20
Chile 0.16 0.22 1.27 0.55 -1.15 -0.97

Rest of 
the World -1.09 -1.08 0.00 0.17 -0.22 -0.24

First- and Second-Stage Slutsky Cross-Price for fresh onion 
Elasticities for Fresh Onion

• Two methods yields the same signs for all country parings.

• The inelastic cross-price elasticities for most countries indicate that Cournot
demand for fresh onion from one country are not sensitive to the price change
of the commodity from another country.

Countries
Slutsky Price Elasticity Basis Cournot Price Elasticity Basis

Small 
Farms

Medium 
Farms

Large 
Farms

Small 
Farms

Medium 
Farms

Large 
Farms

United States -0.15 -0.09 -0.03 -3.22 -2.05 -0.61

Mexico -2.91 -1.85 -0.55 -5.24 -3.33 -1.00

Honduras -4.33 -2.75 -0.83 -4.62 -2.93 -0.88

Costa Rica -13.97 -8.87 -2.66 -14.15 -8.99 -2.70

Row -1.78 -1.13 -0.34 -2.20 -1.40 -0.42

Average 
Changes -4.63 -2.94 -0.88 -5.89 -3.74 -1.12

4.5 Conditional Slutsky Price Elasticity

4.6 Test of the Separatbility between  Home and Imported Goods

Crop, Years Unrestricted Homogeneity Homogeneity and
Symmetry

Log-Likelihood Ratio

Fresh Tomatoes, 1989-2009 181.70 176.56 172.02

Cantaloupes, 1989-2010 287.99 286.20 279.98

Fresh Onions, 1989-2010 219.46 218.58 211.83

Fresh Oranges 1993-2011 57.06 56.02 56.02

Fresh Spinach , 1992-2011 134.43 133.44 132.60


