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AN EXAMINATION OF THE FARM LEVEL

DEMAND FOR PECANS

Abstract

Previous studies have indicated an elastic demand for pecans
at the farm level. But these studies did not have the opportunity to
directly incorporate storage information because these data were not
published until 1970. Incorporation of stock changes into a pecan
demand model produced a price flexibility estimate using mean values
which indicated an inelastic farm level elasticity. An exact
95 percent confidence interval for this flexibility estimate did not
include -1. Price predictions and an extension of an earlier optimal
storage model were made using the price dependent equation estimated

in this study.



AN EXAMINATION OF THE FARM

LEVEL DEMAND FOR PECANS

The demand functions for most agricultural products at the farm
level are generally believed to be inelastic [Brandow, George and King].
Thus an increase in supply would result in a decrease in total revenue
to producers as a whole, ceteris paribus. This characteristic of demand
functions for agricultural products provides the basis for many agricul-
tural policy programs. Pecans, however, appear to 5e an anomaly. Price
flexibilities estimated in previous studies indicate that the demand
function for pecans at the farm level is elastic [Shafer and Hertel;
Blake and Clevenger; Epperson and Allison; Fowler].

The purpose of this paper is to present an alternative model for
investigating the price-quantity relationship for pecans at the farm
level. This alternative model is, in the authors' opinion, superior to
previous models used to estimate that relationship. Subsequent sections
of this paper provide discussions of previous models applied to the

price-quantity relationship, an alternative model, and implicationms.

Previous Models

There have been numerous studies that have had as one of their
objectives the estimation of pecan prices. Although the estimation of
price flexibilities for pecans was not the primary purpose of some of
these studies, the results have been used by others for that purpose.
Estimates of price flexibilities for pecans at the farm level have all

indicated that the demand for pecans is elastic. An early study by






used, a price flexibility of -0.59 was obtained. Shafer and Hertel
state, "this is most unusual for agricultural commodities in that most
are price inelastic at the farm level." They, however, did not present
any rationale for this purported anomaly.

In a more recent study by Blake and Clevenger, the price of pecans
was estimated using the variables: U.S. production of pecans, net
change in stocks of all nuts, per capita income, net exports and per
capita consumption. Although Blake and Clevenger did not estimate a
price flexibility, an estimate of -0.76 was obtained by the authors
using their equation and data. |

Price flexibility estimates obtained varied from -0.43 to -0.76.
Since the inverse of the absolute value of a price flexibility places a
lower bound on the absolute value of own price elasticity [Houck, 1965],
these estimates clearly indicate that the price elasticity of demand for
pecans at the farm level is elastic. Although cited as being unusual
for agricultural products by Shaffer and Hertel, this anomaly has not

been pursued further prior to this study.

Alternative Model

Pecan production follows an "on-off" year production pattern. This
can readily be observed in Figure 1. High production years are gener-
ally seen to be followed by low production years. With this high degree
of production variability, one would expect that prices would be highly
variable. A successful storage program would lessen price and revenue
swings.

The following model attempts to capture the effect of storage on
price. Earlier studies were unable to do so because of a lack of data.

Epperson and Allison, however, pointed out that it is desirable to use












nature of the model. Restrictions were then placed on the estimated
coefficients of Qt and Ast. These restrictions, as indicated by the
economic model, forced the coefficients of these two variables to sum to
zero.

The above model differs from those discussed earlier in that the
change in stocks variable is treated as an endogenous variable. It is
also important to note that the stocks variable used here is a change in
stocks as opposed to a carry-in variable which was used at one point by
Shafer and Hertel. If price is influenced by the introduction or
removal of pecans from the market, this would be reflected by changes in
stocks as opposed to stock levels.

Another point that warrants discussion is the exclusion of compet-
ing nuts from the equation. The reason for doing this was based on pre-
vious research results and preliminary estimates in this study which
have shown that competing nuts have not been statistically significant
at conventional levels, or had signs inconsistent with theory. Fowler
states, "Several analyses failed to yield any statistically significant
relations between supplies of competing nuts and pecan prices" (p. 14).
This was the same conclusion reached by Shafer and Hertel. Substitute
commodities, in particular, tree nuts such as almonds, walnuts, and fil-
berts, do not appear to have had a great deal of influence on pecan
prices. Preliminary analysis using walnut and almond production in the
current research confirmed Fowler's statement.?!

An interesting line of reasoning may be postulated as to why this
is the case. With a food item such as pecans, substitutes are many and
varied (i.e., not limited to other nuts) so that over a given time

period it might be impossible to identify any specific substitute or






Table 1. Least Squares Results of a Pecan Industry Model Using
Data from 1970-1981.

I.” With No Restrictions on Coefficients

Pt = 78.30 - 0.36 Qt + 0.30 Ast + 0.009 Y
(0.07) (0.10) (0.001)
0.91

t
RZ

t+1
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R2 = 0.63

II. With Restrictions Placed on coefficients for Qt and Ast

P =87 041 =00 40N S ER 0 4ONAS AR 0LI009 Y

£ (0106) S G0 060 (0001 )
R%2 = 0.89
fs, = 51.9 - 1.02 §_ + 16.03 EQE+1
(0.41) (9.5)
R2 = 0.63

Notes: 1. Standard errors in parentheses.
2. Data from Shafer and Hertel and USDA, Noncitrus Fruits
and Nuts ESCS; USDA, Regional Cold Storage Holdings ESCS;
USDA, Tree Nuts SRS; and Comm. Dept. Survey of Current
Business.
3. Pt is cents per pound; Qt’ Ast, and St are millions of
pounds in-shell; Yt is income ($) per capita; EQE+1 is a

dummy variable with -1 during expected "off-production" and +1

during expected "on-production' years.
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pecans does not differ from that of increased production. As a result,
the restricted model results will be discussed below.

The price flexibility estimates computed at each observation and
the mean are shown for the restricted model in Table 2. As can be seen,
each price flexibility point estimate, with the exception of 1976,
yields a lower bound on elasticity in the inelastic range. Addition-
ally, most years have a 95 percent confidence interval that does not
include 1.2 This lends added credence to the contention that the lower
bound on elasticities is in the inelastic range for pecans. These
results would call into question statements such as, 'the elastic demand
for in-shell pecans at the farm level results in large crops being worth
more than small crops" (Shafer and Bailey, p. 16).

The following section will consider further implications of two of
the previously mentioned studies, Epperson and Allison and Shafer and

Hertel.

Implications

The objective of the Epperson-Allison study was to estimate the
impact of projected increased pecan production on pecan prices. They
predicted high, medium and low production levels for 1985. The high and
low estimates representing the on-off year production cycle are repro-
duced in Table 3 along with the Epperson-Allison price estimates and
price estimates using the restricted equation results presented in this
study. Per capita income estimates from the third quarter of 1983, on-
and off-year stock change estimates, and Epperson-Allison's production
estimates were used in forming the restricted equation estimates. As
can be seen, except for the high production estimate of Method I, the

restricted equation predicts a higher price than presented in Epperson















ils)

(p. 38). While this may be true, cost estimates of such a centrally
planned marketing system would first need to be calculated. However,
what is clear is that storage activity at actual levels accounts for the
bulk of the gain (60%) when comparing no storage activity with optimal

storage activity.

Summary

This study presented an improved model for investigating the
price~-quantity relationship for pecans at the farm level. Previous mod-
els, generally because of a lack of data, omitted changes in stocks from
consideration. As a result, these previous models estimated functions
indicating elastic farm level demand. However, the introduction of
stocks into the price model completely alters these conclusions. With
stocks incorporated into the model, the resulting price flexibility
indicates that the demand for pecans at the farm level is, indeed, ine-
lastic. Thus, the appearance of elastic demand functions in previous
studies is due to the moderating effects on producer price and revenue
from the holding of stocks by groups such as shellers. The relatively
low variation in price and crop value is due not to an elastic demand
function for pecans, but to the manner in which pecan stocks are held
and released. Fortunately, producers benefit from this price smoothing
activity in much the same way as would be the case if the demand were
elastic. This clearly has implications for profit to the pecan producer

and efficiency for the industry.
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Footnotes

1Two criteria of judging this to be the case were used. The first
was the t values of the coefficients. None were significant at the 10
percent level. The second looked at the level of the price flexibility
of income. Houck (1966) shows that if all other important goods are
included in the model and there is homogeneity of degree zero in prices,
the price flexibility of income should be +1. In the problem at hand,
the estimate calculated at mean values is 0.99. The 95 percent cénfi-
dence interval for this income flexibility included 1. Detailed results
are available from the authors.

2The methods of calculating the standard errors and confidence

intervals for the point elasticities are described in Miller, et al.
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