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Introduction 
 
The North American Free Trade Agreement (NAFTA) was signed on January 1st, 1994 

between Mexico, Canada and the United States (U.S.). This agreement effectively 

removed border restrictions in the form of tariffs that had previously limited the extent of 

tomato trade.2  Multilateral free trade agreements often change the pattern of supply and 

consumption across countries by increasing the number of product varieties and shifting 

production in line with a member’s comparative advantage.  This is especially true in the 

case of the fresh tomato market in NAFTA where seasonality and perishability often limit 

a country’s capacity to provide year round supplies.  In this sense, a member’s 

comparative advantage is better described as the ability to supply tomatoes to a market 

when significant excess demand exists.   

Fresh tomatoes are the most important vegetable crop traded in North America.  

In 2003, imports accounted for one-third of U.S. tomato consumption (USDA 2004).  

Likewise, tomatoes have been the most important vegetable export for Mexico. More 

recently, Canadian hydroponics tomatoes which are produced in greenhouses have 

competed for U.S. market share.  However, the historical seasonality of U.S. supply and 

demand, differing cost structures in producing fresh tomatoes in Mexico and Canada and 

geographically related climatic conditions have formed a specific window of opportunity 

for Mexican and Canadian exports to the U.S.  For fresh greenhouse and field tomatoes, 

higher capital costs to maintain the optimal greenhouse temperature coupled with hot, dry 

summers in Mexico suggests that these tomatoes originating from Mexico tend to enter 

                                                 
2 Not all border measures have been eliminated.  For example, the NAFTA agreement allows countries to 
invoke a special safeguard tariff when significant import surges or price declines occur.  The rules for 
imposing special safeguard tariffs are governed under the NAFTA “snap-back” provisions and Article 5 of 
the WTO Agreement on Agriculture.   
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the U.S. market over the months of January through April.  On the other hand, Canada, 

which is the largest greenhouse tomato producer in North America, is hindered by higher 

heating costs in the winter months. Thus fresh greenhouse tomatoes originating from 

Canada tend to be marketed in the U.S. during the spring and summer months April 

through August, although Canadian producers would like to provide year round supplies 

to the much larger U.S. market.   

Figure 1 illustrates the timing of Mexican and Canadian fresh market tomato 

exports to the U.S. market.  The mean share of fresh tomatoes originating from Mexico, 

Canada and the U.S. are shown on the vertical axis.3 The shares are calculated by 

averaging the monthly shipments by country (domestic or imports) over the sample 

period 1990-1999.  Clearly, the peak supply of Mexican tomatoes to the U.S. market 

occurs during the winter months January through April although Mexico does supply 

tomatoes year round. Immediately following Mexican imports, Canadian greenhouse 

tomatoes enter the U.S. market from May through August.  In total, imports make up 

one-third of U.S. consumption of which over 95 percent is supplied by Mexico and 

Canada.  For example, consumption of fresh tomatoes in the U.S. in 1999 was 4.8 billion 

pounds while production was only 3.5 billion pounds.  In terms of tomato trade, the U.S. 

is predominantly a net importer.  In 1999, the U.S. imported 1.6 billion pounds of fresh 

tomatoes after exporting only 334.5 million pounds. 

 Together with more liberalized trade, consumption and production of fresh 

tomatoes has increased in the 1990’s.  Figure 2 shows consumption increasing from 12.1 

                                                 
3 In this study fresh market tomatoes include the Cherry, Roma and Nesoi varieties which represent the 
bulk of fresh market tomato varieties produced as either field tomatoes (as in Mexico and the U.S) or 
greenhouse tomatoes (as in Canada) in North America. More details on the data are provided in the data 
section. 
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pounds per capita in the 1960’s to nearly 18 pounds per capita in 1999.  Production has 

expanded from 19.1 million pounds to nearly 32 million pounds.  Interestingly, after the 

signing of NAFTA in 1994, production has leveled off, and in some years has declined.  

On the demand side, the steady increase in per capita consumption may be due to a 

structural change in consumer diets from increased health awareness, or it may reflect the 

fact that more liberalized NAFTA trade increased the availability of fresh tomatoes. On 

the production side, it seems likely that U.S. tomato production has leveled off because 

Mexican and Canadian fresh tomatoes are forming an important component of domestic 

consumption bundles after the signing of NAFTA.  

Previous literature on fresh tomato markets in the U.S. has focused predominantly 

on the supply side as well as the welfare and trade effects of NAFTA (Acosta, Foster and 

Sullivan 2004).  Very few studies have focused on the demand side, however. One of the 

reasons for this as argued by Padilla and Thilmany (2002) is that fresh tomatoes do not 

have any close substitutes.  Cook and Calvin (2005) provide a nice overview of the 

changing structure of the fresh tomato industry with an emphasis on how greenhouse 

tomatoes have changed the dynamics of the North American market.  Thompson’s (2003) 

study is closest to ours.  The author employs a Quadratic Almost Ideal Demand System 

(QAIDS) to estimate own and cross substitution elasticities for five fresh tomato varieties 

in the U.S. market.  However, Thompson’s study uses sales data from several major 

supermarket chains and he cannot distinguish between domestic and foreign tomato 

varieties (i.e. U.S. versus Mexican or Canadian varieties).  Acosta et al. (1994) specify an 

ad hoc inverse retail demand function to estimate own and income flexibilities which are 

then used in a simulation model of NAFTA tomato trade.  Their price dependent 
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specification, however, treats Canadian and Mexican tomato quantities as perfect 

substitutes.  

Armington (1969) showed that country of origin may be an important source of 

product differentiation.  Armington elasticities are based on the differentiation of 

products with respect to their origin and the imperfect substitution in demand between 

imports and domestic supply.  However, an Armington model is not necessarily an 

appropriate specification for modeling fresh tomatoes for two reasons.  First, the supply 

of fresh tomatoes is often predetermined, and it is primarily the adjustment of prices to 

relatively fixed short run quantities that clear the market.  Second, fresh tomatoes are 

highly perishable and must be consumed shortly after harvest.  Thus, it seems more 

appropriate to model the demand side of this market using price as the dependent 

variable.  To our knowledge, there are no studies to date that have estimated substitution 

elasticities (flexibilities) in the North American fresh market tomato industry where 

tomato varieties are differentiated by county of origin.  Yet the results of this study have 

important policy implications given the recent antidumping investigations by the U.S. on 

Mexican and Canadian fresh (or chilled) tomatoes.   

With this in mind, we estimate an inverse almost ideal demand system (IAIDS) 

that controls for the seasonality of tomato trade (figure 1) using monthly data on the retail 

price of fresh tomatoes, U.S. domestic shipments (not for export) and Canadian and 

Mexican import volumes. Specifically, this study has two important objectives.  First, 

using the IAIDS model with Canadian and Mexican tomato quantities as related goods, 

we calculate the degree of flexibility (substitutability) between U.S., Canadian and 

Mexican fresh tomatoes from the perspective of the U.S. market.  Second, we use the 
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calculated substitution flexibilities to provide useful insights into the recent and any 

future dumping conflicts between NAFTA members.4   

 This study is organized as follows. Based on the work of Eales and Unnevehr 

(1993), the next section develops an extended inverse almost ideal demand system 

(IAIDS).   A brief discussion of the data follows in section three.  Section four presents 

the results of the estimation, and section five concludes. 

The Inverse Almost Ideal Demand System5 

A number of studies have applied the inverse almost ideal demand system (See, for 

example, Huang; Barten and Bettendorf; Moschini and Vissa; and Eales and Unnevehr).  

The majority of these applications are to agricultural markets because conditions suggest 

that supply may be predetermined.  The development of the IAIDS proceeds with the 

dual of the cost function, the distance function.  The distance function measures the 

proportional amount by which quantities must be scaled back to reach a particular 

indifference curve (Deaton and Muellbauer, p. 54).  It possesses the same properties as 

the cost function; it is linear homogeneous, concave and non-decreasing in quantities (as 

opposed to prices) and it is decreasing in utility (as opposed to increasing) (Diewart).  We 

define the distance function as U{q/D(u,q)}=u, where u equals utility, q is quantity, and 

D is distance. Differentiation of the distance function with respect to a quantity of a 

particular good yields the compensated “inverse” demand for that good in the same way 

that differentiation of the cost function with respect to a particular price yields a 

compensated demand function.  Following Deaton and Muellbauer’s (1980) AIDS model, 

we can define a logarithmic distance function as 

                                                 
4 The trade conflicts involving tomato trade between NAFTA members have become known as “the tomato 
wars.” 
5 The development of the IAIDS follows the work of Eales and Unnevehr (1993). 
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Following Eales and Unnevehr (1993) we can uncompensate the inverse demands by 

inverting the distance function at the optimal quantity. 
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Substituting [6] into [5] yields what Eales and Unnevehr call the inverse almost ideal 

demand system (IAIDS). 
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 As it stands, equation (7) does not control for the timing of imports of fresh 

tomatoes from Canada or Mexico during the months May through August and January 
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through April respectively (see figure 1).  To extend the IAIDS model, two sets of 

dummy variables are added to equation (7).  Furthermore, it is nice to work with a model 

that is linear in the parameters.  Due to the nonlinearity in ln Q, equation [7] must be 

estimated using a custom nonlinear system of equations program.  Eales and Unnevehr 

(1993) use Stone’s quantity index which is akin to Stone’s price index in the AIDS model 

to develop a linear approximate inverse almost ideal demand system (LA/IAIDS).  The 

expanded system of (n) equations is: 
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jiij γγ =  for symmetry. Note that we can drop one of the three estimating equations and 

recover the estimates through the theoretical restrictions above. 

 The seasonal dummies (DCAN, DMEX) are included in the estimating equations to 

control for the seasonality and timing of Mexican and Canadian fresh tomatoes in the 

U.S. market.  For example, if the coefficient on the Mexican (Canadian) dummy variable 

is negative and statistically significant in the U.S. share equation [9], then there is 

evidence that the mean retail share of U.S. fresh tomatoes decreased significantly during 

the winter months January through April (summer months April through August).6 The 

Mexican and Canadian seasonal dummies are defined analogously for equations [10] and 

[11].   

  We push the envelope a step further by calculating the percentage increase in the 

mean tomato share that occurred during the months January through April (for Mexico) 

and April through August (for Canada).   Consider a simplified semi-logarithmic 

regression equation of the form 

[12] i
j

ii
i

iii DXY εγβα +++= ∑∑ lnln  

where Xi represent continuous explanatory variables and Di is a set of dummy variables.  

The coefficient of a continuous variable is  
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Thus the coefficient of a continuous variable is the elasticity of Y for a small change in 

the explanatory variable Xi.  However, a dummy variable is a discontinuous variable and 

                                                 
6 At this point it is not clear what the magnitude of the increase in imports is.  For example if equation (7) 
were a double logarithmic specification then an additional exp{δij – 1}*100 percent more imports occurred 
during these months. 
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the derivative of Y with respect to a small change in Di does not exist.  Instead, we can 

calculate the percentage change in Y going from Y0 to Y1 for a discrete change in Di from 

0 to 1 as, 7 
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Flexibilities 
 
Eales and Unnevehr (1993) provide the relevant formulas for the flexibilities when 

estimating the LA/IAIDS model. 
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Equation [15] is defined for all own and cross flexibilities where δij is the 

Kronecker delta that equals one if i = j.  Interpreting own and cross flexibility estimates 

is more difficult because these estimates are less commonly employed in explaining 

econometric results.  However based on previous studies we employ the following 

interpretation (Eales and Unnevehr 1993; Schroeter and Foster 2004; Park and Thurman 

1999).  Own price flexibilities describe the percentage change in the price of the ith
 good, 

when the quantity demanded of that good increases by one percent.  The demand for the 

ith commodity is flexible (inflexible) if a one percent increase in the consumption of that 

                                                 
7 Note that the OLS properties of the variance estimates when using a nonlinear transformation no longer 
hold.   Equation [14] is a continuous and differentiable function.  Let 100*)1)(exp( −= γg and let 
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commodity leads to a greater (less) than one percent decrease in the marginal 

consumption value (its normalized price).8 Similarly, the cross-price flexibility is defined 

as the percentage change in the price of a good, where the quantity demanded of a 

competing good increases by one percent.  Goods are gross quantity-substitutes (q-

substitutes) if their cross-price flexibility is negative and gross quantity-complements (q-

complements) if their cross-price flexibility is positive.   

Equation [16] is the analog to the expenditure elasticity of the AIDS model.  It is 

interpreted as a scale flexibility that measures the percentage change in the price of a 

good brought about by a proportional change in the aggregate quantity or scale 

consumption.  Scale flexibilities that are greater (less) than 1 in absolute value are 

necessity (luxury) goods (Eales and Unnevehr 1993).  

Data 

The dependent variables in equations (9) through (11) are the monthly share of U.S. 

expenditure on U.S. tomatoes, the monthly share of U.S. expenditure on Mexican 

tomatoes and the monthly share of U.S. expenditure on Canadian tomatoes respectively 

(wU.S, wMEX
  and wCAN).  Due to trade data limitations on some varieties of fresh market 

tomatoes, we define fresh tomatoes in this study as the Cherry, Roma or Nesoi type.  In 

the U.S. inverse demand equation [9] the share of U.S. fresh tomatoes is constructed 

using monthly retail prices for U.S. fresh tomatoes taken from the Bureau of Labor 

Statistics (U.S. Dept. of Labor).  In the Mexican and Canadian equations [10 and 11], the 

share of U.S. consumption of Mexican and Canadian tomatoes is constructed using unit 

value import prices by dividing the value of Mexican (Canadian) fresh tomato imports by 

                                                 
8 This is more intuitive if we think of the dependent variable as a marginal consumption value rather than 
the traditional consumption share. 
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the quantity of fresh tomato imports.  Monthly imports are taken from the U.S. 

Department of Commerce at the SITC-10 digit product level. Table 1 in the appendix 

shows the mean expenditure shares for all three NAFTA members.  It is clear that the 

majority of U.S. demand for fresh tomatoes at the retail level is satisfied domestically 

(76%).  Mexico and Canada make up the remainder at 20 and 4 percent respectively.   

The natural logarithm of quantities (ln q) for the three NAFTA members 

respectively are, U.S. domestic shipments, Canadian imports and Mexican imports of 

fresh tomatoes on a monthly basis.  All quantities are in volumes (as opposed to values) 

in millions of pounds.  Domestic shipment data of fresh tomatoes produced in the U.S. 

are taken from the U.S. Tomato Statistics (ERS/USDA).  U.S. domestic shipment data is 

used as a proxy for the quantity available for retail demand.  It is assumed however that 

U.S. domestic shipments destined for the export market are not available to retail outlets.  

Thus, to get a pure domestic component that is available at the retail demand level, 

exports were subtracted from total domestic production.   Equations [9] through [11] are 

estimated using the linear approximate seemingly unrelated regression of the IAIDS 

model on a monthly basis for the period January 1990 through December 1999.  There 

are 120 observations and 14 parameters to be estimated after imposing the theoretical 

restrictions.   

Results 
 
Table 1 presents the econometric results from the system of seemingly unrelated 

regression equations of the LA/IAIDS model, and table 2 presents the own and cross 

flexibility estimates as well as the scale (expenditure) elasticities.  Standard errors on all 

flexibility estimates are obtained by bootstrapping the flexibility formulas over 1000 
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replications.  Figures 3 through 6 graph the own and cross flexibilities over the sample 

period. 

Seasonal Dummy Variables  

 The first thing to note is the explanatory power of the model (table 1).  Almost all 

regression coefficients are significant at the one percent level and R-squared values range 

from 0.86 to 0.98.  Thus, most of the U.S. demand for fresh tomatoes can be explained in 

terms of the three NAFTA countries.  The significance of the dummy variables is mixed.  

In the U.S. equation (equation 9), the dummy variable for Mexican tomatoes (Jan.-Apr), 

is negative a statistically significant (-0.78).  This means that the marginal consumption 

value of U.S. demand for domestic fresh tomatoes decreases by 54 percent ((exp(-0.78)-

1)*100) in the months January through April which is when Mexican tomatoes flood the 

U.S. market.  The marginal consumption value of U.S. demand for U.S. fresh tomatoes in 

the months April through August is insignificant (DCAN). 

In the U.S. inverse demand equation for Mexican tomatoes (equation 10), the 

seasonal dummy variable is positive and significant at the 10 percent level with respect to 

Canadian quantities.   We might expect the marginal consumption value (its price) for 

Mexican tomatoes by U.S. retail outlets to decrease when Mexican fresh tomatoes are 

abundant (January through April).  Although the Mexcian dummy has the correct sign, 

the coefficient is insignificant.  The marginal consumption value in the U.S. equation for 

Mexican tomatoes increases by 6.2 percent ((exp(-.14)-1)*100) when the Canadian 

tomatoes are in peak supply in the U.S. market (i.e. when Mexican imports are at their 

lowest levels during the summer months April through August). 



 14 

 Finally, in the retail demand equation for Canadian greenhouse tomatoes in the 

U.S. (equation 11), the Canadian (Mexican) dummy variables are negative (positive) and 

statistically significant.   This suggests that the U.S. price for Canadian tomatoes 

increased during the winter months when Canadian (Mexican) tomatoes are in short 

(abundant) supply but by only 11 percent.  The reverse is true for the Canadian inverse 

demand equation during the summer months (table 1).  

Own Price Flexibilities   

 Table 2 presents the flexibility results calculated at the means of the retail demand 

shares.  Note that all own and cross quantity flexibilities are negative and significant at 

the one percent level.9  In terms of the own quantity flexibilities at the retail level, the 

U.S. own price for Canadian tomatoes with respect to the quantity of Canadian tomatoes 

appears to be the most flexible (-21.1).10 Based on this estimate, a one percent increase in 

the quantity of Canadian tomatoes results in a 21.2 percent decrease in the retail price of 

Canadian tomatoes in the U.S. market.  This is an important result in terms of the 

NAFTA trade conflict over tomatoes.  Because the U.S. market price is extremely 

sensitive to increased tomato quantities from Canada, it may appear that Canadian 

tomatoes are being dumped onto the U.S. market when in fact; it is just the adjustment of 

local demand conditions that leads to low prices during certain times of the year.  On the 

other hand, the own flexibility of the U.S. retail price with respect to the quantity of U.S. 

tomatoes is the most inflexible at -0.6 percent.  The own flexibility with respect to 

Mexican quantities lies in between these at -1.5%.   

                                                 
9 Note that we bootstrapped all quantity flexibilities using 10,000 replications instead of 1000. The 
significance of the results in table 2 remained the same. 
10 Again recall that a large and negative own price flexibility estimate implies that the tomato price (or 
marginal consumption value) is flexible because the price change is much more than the quantity change.  
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 The above results are even more evident in figure 3 which plots the point 

estimates of the own quantity flexibilities for all three countries over the sample period.  

Notice the systematic variation in the price flexibilities throughout any given year.  In the 

winter months January through April, the U.S. own quantity flexibility for Mexican 

tomatoes with respect to Mexican quantities (Fmex,mex) is relatively inflexible because 

there are fewer tomato varieties to choose from relative to some of the other months of 

the year (i.e. when Mexican supplies slightly lower).  In the summer months when 

Canadian varieties enter the U.S. market and Mexican supplies are lower, the Mexican 

own price flexibility (Fmex,mex) is much higher (more flexible) in absolute terms 

because there are both Canadian and Mexican tomato varieties available.  This result is 

even more pronounced in the case of the U.S. price for Canadian tomatoes with respect to 

Canadian quantities (Fcan,can).  The own quantity flexibility (around -4.0%) for 

Canadian tomato prices during the summer months is much more inflexible when 

Canadian supplies are abundant and Mexican and U.S. supplies are relatively low.  

However, when Canadian tomatoes are out of season, the own price flexibility for 

Canadian tomatoes in the U.S. market is remarkably flexible (around -60%).11 The U.S. 

own price flexibility with respect to U.S. quantities is much more stable because the U.S. 

is typically a year round supplier.12 Thus, in the flexibility formula, the denominator does 

not fluctuate much. 

Cross Price Flexibilities  

                                                 
11 In fact, we had to cut off part of the variation in the graph of the own Canadian flexibilities in order to 
highlight the variation and seasonality of these estimates as noted in the footnote to figure 3.  The variation 
is due to the variation in the expenditure share in the flexibility formula. 
12 Also, recall that our estimation is in terms of the U.S. market.  Thus there may a home bias in retail 
consumption that is underlying the relatively stable U.S. quantity flexibilities. 
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The mean cross price flexibilities are shown as the off diagonal elements in table 2.  

Figures 4 through 6 show the variation and seasonality of these estimates over any given 

year in the sample period.  In terms of the U.S. inverse demand equation with respect to 

the quantities of Mexican and Canadian fresh market tomatoes (first row in table 2), the 

results indicate that both Mexican and Canadian tomatoes are q-substitutes (flexibilities < 

0) of similar magnitude.  However, the point estimates should be interpreted with care.  A 

one percent increase in the quantity of Mexican (Canadian) tomatoes results in a -0.5 (-

0.4) percent decrease in the price of domestic tomatoes.  Figure 4 illustrates that the 

decrease in the retail price in the U.S. demand equation with respect to Mexican 

(Canadian) quantities is greatest in the winter months when there is a limited amount of 

tomato varieties. 

 In the inverse demand equation for Mexican tomatoes, both U.S. and Canadian 

quantities appear to be q-substitutes with Mexican tomatoes at -1.0 and -1.5 percent 

respectively.  Interestingly, in the winter months the cross price relationship between 

Mexican and U.S. tomatoes as well as Mexican and Canadian tomatoes is small (-0.2 to -

0.4 percent).  This suggests that in the winter months, Mexican and U.S. (as well as 

Mexican and Canadian) tomato varieties are not strong substitutes.  In the IAIDS, we say 

that goods with very large cross price flexibilities are close to perfect substitutes.  The 

results suggest that only in the winter months when Mexican supplies are abundant are 

U.S. and Mexican fresh tomatoes very closely related.  On the other hand, the cross price 

flexibility of Mexican tomatoes with respect to Canadian greenhouse tomatoes shows the 

highest degree of substitution in the summer months (a larger negative number) around -

4.0 percent in the later 1990’s.  However, Mexican and Canadian fresh tomatoes appear 
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to be more substitutable in the later 1990’s compared to the early 1990’s (note the smaller 

negative numbers in the later 1990’s in the summer months). 

 Figure 6 shows clearly how the degree of substitutability between tomato varieties 

that differ by country of origin depends critically on the season.  In the inverse demand 

equation for Canadian tomatoes with respect to the quantity of U.S. tomatoes 

(Canada/U.S. in figure 6), Canadian and U.S. tomatoes are almost independent goods in 

the summer months (a small negative number) but very substitutable in the remaining 

months of the year.13  A similar pattern emerges in the cross price flexibilities in the 

Canadian price equation with respect to Mexican quantities (Canada/Mexico, figure 6).  

In the mid and later 1990’s (after NAFTA), Canadian and Mexican tomatoes in the U.S. 

market are only moderately substitutable in the summer months where we see small and 

negative flexibilities.  However, in the winter months, Canadian and Mexican tomatoes 

are almost prefect substitutes. 

Conclusions 
 
In the North American market, fresh tomato consumption has increased significantly over 

the last three decades.  After the signing of NAFTA, a much larger share of this 

consumption has come from Mexico and Canada during specific months of the year.  

However, very little is known about the demand side of this market in the U.S. not to 

mention the relationship between fresh tomato varieties that are differentiated by country 

of origin.   

We used the LA/IAIDS model developed by Eales and Unnevehr (1993) to serve 

two purposes.  First, we believe that estimating the relationship between U.S. fresh 

                                                 
13 Note that Canada still supplies the U.S. market in the non-summer months but the volume of shipments 
is much less. 
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tomatoes and Mexican and Canadian tomatoes using price as the dependent is a better 

specification given that tomatoes are highly perishable and it is the price (not quantities) 

that clears the market.  From the perspective of the U.S. market this is an important step 

toward understanding local and seasonal demand conditions. As expected, results vary 

dramatically depending on the season. Own-quantity effects are relatively inflexible 

(flexible) in the U.S (Mexican) equation so that a one percent increase in the quantity of 

tomatoes induces a less than (more than) one percent fall in the own-price.  In the case of 

Canadian greenhouse tomatoes in the U.S. market, the results suggest that the retail price 

of Canadian tomatoes is extremely sensitive to own quantity changes (-21%).  In term of 

the cross quantity effects, U.S. prices with respect to Mexican and Canadian tomato 

quantities (row one, table 2) are q-substitutes throughout the year but the relationship is 

much weaker during the winter months for Mexico and the summer months for Canada. 

In terms of the U.S. demand for Mexican tomatoes (row 2, table 2), domestic U.S. 

tomatoes are highly q-substitutable in the summer months April through August but show 

low substitutability in the winter months when Mexican tomatoes are in season.  Mexican 

prices in the U.S. market decrease by much more than one percent when relatively higher 

amounts of Canadian tomatoes enter the market in the summer months.   Finally, 

Canadian prices in the U.S. market show the highest degree of variation with respect to 

changes in Mexican and U.S. quantities (figure 6).  The results suggest that Canadian and 

U.S. and Mexican tomatoes are highly q-substitutable (and very price flexible) in the 

winter months but are nearly independent goods (price inflexible) in the summer months 

when Canadian tomatoes are in season. 
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The second purpose of using the LA/AIDS model is to provide a better 

understanding of the recent dumping investigations brought by the U.S. on Mexican and 

Canadian fresh tomatoes.14 Dumping occurs by an exporter if a “like product” is being 

introduced into the commerce of another country at less than its normal value. Thus, there 

are two preconditions that must be met before a country can establish an antidumping 

duty.  One is proving material injury to domestic industries and the other is the “likeness” 

of the product(s) being investigated.  Proving material injury requires the calculation of 

dumping margins – a supply side concept.  While we have not modeled the supply side of 

this market, the price dependent specification can serve as a rough proxy as to when price 

changes are relatively flexible and inflexible.  On the other hand, our results can play a 

pivotal roll in determining the likeness of fresh tomato varieties. Article 2.6 of the 

Agreement on Implementation of Article VI of the General Agreement on Tariffs and 

Trade (1994), states that a "like product" is a product which is identical or in other words 

alike in all respects to the product under consideration.  

Our results suggest that the “likeness” of a product and the changes in prices that 

might suggest dumping depend critically on the time of year.  Figure 6 shows that U.S. 

cross price flexibility for Canadian tomatoes with respect to U.S. tomato quantity is not 

as responsive in the summer months but increases rapidly in the fall and winter months 

when the price of Canadian tomatoes in the U.S. market drops as Canadian greenhouse 

                                                 
14 In 1996 the U.S. and Mexico temporarily settled a previous antidumping dispute by establishing two 
seasonal price floors or minimum reference prices.  The antidumping dispute was based on claims by 
Florida and California tomato producers that the price of Mexican imports was undercutting domestic fresh 
market tomato prices.  In April of 2001, U.S. producers initiated another antidumping suit against Canada 
arguing that Canadian greenhouse producers were dumping fresh tomatoes into the U.S. market at prices 
below the cost of production.  While the Commerce Department determined that Canadian tomatoes were 
being dumped, the International Trade Commission held that the U.S. industry had suffered no injury, 
temporarily putting an end to the case.  While Mexico and the U.S. settled on a reference price system, 
bilateral negotiations on fresh tomatoes between these two countries, is still ongoing. 
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owners try to market their perishable excess supplies in a market with an abundance of 

domestically grown tomatoes from California and the southeastern U.S.  The U.S. may 

have been successful in meeting the “likeness” of product criterion but not in the summer 

months when these varieties are not very q-substitutable.  More work is needed on the 

supply side to determine dumping margins; however our results suggest that after the 

peak summer season, Canadian greenhouse producers may not be dumping fresh 

tomatoes more than they are trying to sell excess tomatoes when U.S. market prices are 

more flexible.  A similar story emerges between Mexican and U.S. tomatoes in the winter 

months.  
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Figure 1:  Monthly U.S. market shares of fresh tomatoes among NAFTA members 
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Figure 2:  U.S. fresh tomatoes, per capita use and production 
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Figure 4.  U.S. cross quantity flexibilities in the U.S. market. 
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Figure 5.  Mexico cross quantity flexibilities in the U.S. market. 
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Figure 6.  Canadian cross quantity flexibilities in the U.S. market. 
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