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The US consumers have the options to buy green, red, yellow, and

orange bell peppers. However, it is not clear if those products are

complementary or substitute goods. If they are substitutes, what is the

degree of substitution? Does that degree of substitution changes as the

source changes (locally produced vs imported)? These are questions that

should be of interest for producers, intermediaries, and policymakers. Thus,

in the study, we aimed at quantifying the degree of substitution.

Figure 1: Consumption of bell pepper in the U.S. by color & source

Figure 2: Monthly price of fresh bell pepper by source & color

Figure 3: Budget allocation by source, color & year (2010-2016)

Figure 4: Budget allocation by source, color & month (2010-2016)

Introduction 

A LA-IAIDS MODEL FOR FRESH BELL PEPPER IN THE USA
Are green and colored bell peppers substitute or complementary goods?

Authors: Felipe Peguero, P. Lynn Kennedy

Louisiana State University, LSU AgCenter, Agricultural Economics Department

Theoretical and Empirical approach
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Following Eales & Unnevehr (1991) a system of five equations,

differentiating by color and source, are fitted to monthly data. The system is

estimated using iterated seemingly unrelated regressions (ITSUR). The

residuals serial correlation is treated following Anderson & Blundell (1982).

The LA-IAIDS model is as follow:

𝑤𝑖 = 𝑎𝑖 + σ𝑗 𝛾𝑖𝑗𝐿𝑛𝑞𝑗 + 𝛽𝑖𝐿𝑛𝑄𝑡 + σ𝑠=1
11 𝛿𝑖𝑠𝐷𝑠

To linearly-approximate the expenditure share equations, the quantity

index is substituted by 𝐿𝑛𝑄𝑡 = σ𝑗 ഥ𝑤𝑗𝑙𝑛𝑞𝑗𝑡 , where ഥ𝑤𝑗 is the mean

expenditure share for source-color j of bell pepper. Ds represents a monthly

dummy variable, and 𝛿𝑖𝑠 captures the intercept shifts due to monthly-

seasonal fluctuation.

Demand theory requires the following restrictions (R) in the LA-IAIDS:

R: Adding up:       σ𝑖 𝑎𝑖 = 1 ; σ𝑖 𝛿𝑖𝑠 = 0 ; σ𝑖 𝛽𝑖 = 0

R: Homogeneity:  σ𝑗 𝛾𝑖𝑗 = 0 ;

R: Symmetry: 𝛾𝑖𝑗 = 𝛾𝑗𝑖

Derivation of the above equations respect to changes in 𝑙𝑛𝑞𝑗, yield the own-

and cross-price flexibilities (𝑓𝑖𝑗 =%Δ𝑃𝑖/%Δ𝑄𝑗):

𝑓𝑖𝑗 = −𝜆𝑖𝑗+{𝛾𝑖𝑗 + 𝛽𝑖 ഥ𝑤𝑗}/ഥ𝑤𝑗

The scale flexibilities are derived from the homogeneity restriction:

𝑓𝑖 = −1 + 𝛽𝑖 /ഥ𝑤𝑗

Results and Discussion

The degree of substitution between sources

depends on whether the bell pepper is green or

colored.

The U.S. green bell pepper has a greater

substitutability level than does the U.S. colored

bell pepper. The level of substitution by color

differs because, according to the scale flexibility,

the U.S. colored-bell-pepper and the Mexican

green-bell-pepper are perceived as luxury goods.

Another plausible explanation could be the effect

of seasonality, notice from figure 4 that the U.S.

colored-bell-pepper has lower competition with

other colored-bell-peppers during summer-fall,

which is the period when the U.S. production is in

season.

The negative cross-price flexibilities between

colors indicate that the green and colored bell

pepper are substitute goods. Although the majority

of the cross-price flexibilities are negative, there is

a group that is nearly zero or statistically zero,

which implies that across sources there might be

some level of complementarity.

The results indicate that locally produced green

and colored bell peppers are equally substitutable.

On the contrary, the Mexico’s colored bell pepper

is substituted by green bell pepper, while colored

bell pepper seems complementary to the green.

The own-price flexibilities results show that the

green-bell-pepper is more inflexible than the

colored-bell-pepper. Thus, changes in own-

quantity have a more significant impact on the

prices of colored-bell-pepper than on the prices of

green-bell-pepper.


