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SOUTHERN JOURNAL OF AGRICULTURAL ECONOMICS DECEMBER, 1978

APPLICATION OF PRICE ELASTICITIES
TO FARM POLICY ANALYSIS

W. Lanny Bateman and Earl A. Stennis

Much dialogue has been devoted to the the market. As an example, the market for
"farm problem" by both the public and private U. S. soybeans is examined in terms of various
sectors in recent months. Expressions of con- elasticity estimates to demonstrate the prob-
cern about chronic low farm income because of lems incurred with policy alternatives requir-
low prices received have again become com- ing unilateral action by U. S. producers. First a
mon. Numerous proposals have been offered as total world market approach is used and then
solutions to the problem. the demand for U. S. soybeans is separated

It is of concern to the authors that many of into domestic and foreign markets to facilitate
these proposals emphasize production control exposition.
as means of maintaining adequate farm price In determining an appropriate agricultural
levels. Economists routinely receive training in policy, the United States cannot ignore the
the concepts of demand and supply response world market. Total U. S. production of soy-
which, although difficult to quantify, offer beans is about 50 percent of world production,
easily understood market principles. For and about one half of the domestic production
example, elasticity of demand can be used to of soybeans is exported. As Tweeten [9] illus-
show U. S. farmers how actions taken to re- trates, a country will export as long as the
duce domestic production could be less than domestic price in the absence of foreign trade
beneficial to the producer. Perhaps economists is less than price in the foreign market minus
have failed to apply some of these concepts in transportation and handling costs. Thus,
the evaluation of policy alternatives or have world prices less transportation costs tend to
not clearly demonstrated the effects (particu- be an upper limit on prices paid by an exporter,
larly long-run) of unilateral actions taken by and also the lower limit on price for selling in
the United States. the world market. A change in relative price

The purpose of this article is to present an relationships-domestic prices rising above
example of the use of demand elasticities in world price plus transportation costs-could
farm policy analysis. Two somewhat different reverse the flow of trade.
approaches are used to demonstrate the impor- The possible effects of a 30 percent reduction
tance of the world market to U. S. farmers with in U. S. soybean production on world price
soybeans and cotton as examples. levels and the net elasticity effect for the U. S.

(base year = 1976) are illustrated in Table 1.
ANALYTICAL PROCEDURE (Net elasticity refers to the realized price re-

sponse to the U. S. It is not equivalent to the
The concept of elasticity offers a useful tool world demand elasticity because the U. S. only

for economic analysis of certain policy alterna- has a portion of the market.) It should be em-
tives. Certain limitations must be considered, phasized that this scenario pertains to unilat-
but if demand elasticity coefficients are obtain- eral actions taken by U. S. producers. The 30
able, published data are readily available to percent reduction is somewhat arbitrary; how-
complete an initial evaluation of selected ac- ever, it is approximately the magnitude sug-
tions. gested by some proponents of production con-

It has been well documented in economic trols. Also, elasticities are generally considered
literature [10, 13] that the elasticity of demand appropriate only over a relatively small range.
in a market for a product is the weighted sum Although a change of the magnitude discussed
of the elasticities from every submarket here would certainly not be small, the authors
(weights are based on relative quantities sold believe such a large change would mean a more
in each market). Thus, if the total demand elastic response and this would not change the
curve (or elasticity) is known, a selling country conclusions presented.
can analyze the impact of a supply change on As the table indicates, the net elasticity in
W. Lannv Bateman and Earl A. Stennis are Associate Professor and Professor, respectively, Department of Agricultural Economics, Mississippi State University.
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the U. S. market is greater than that in the mand component for the rest of the world, and
world market. This is generally the case for Sw is the supply from the rest of the world.
agricultural products unless the U. S. is the That is, the export demand for U. S. soybeans
sole supplier. Even if the U. S. is the dominant is the level at which foreign or world demand
or primary supplier, the price response to U. S. exceeds the rest of the world supply at a given
supply changes tends to be more elastic in the price (i.e., the rest-of-world demand function
U. S. than in the world market. Further, if the below its intersection with the rest-of-world
elasticity of demand coefficient for the world supply). Differentiating this function with re-
market is equal to the proportion of the market spect to price and solving for the elasticity of
supplied by an exporter (in decimal form), the demand for exports equation:
net elasticity to that exporter is unitary. For D S
example, with an elasticity of -. 5 and a market (2) e = ew X - e X
share of .5 or 50 percent, the exporter will face
a unitary response. For elasticities greater where e, is the export elasticity, ew is the de-
than the market share, the net response would mand elasticity in te rest of the word market
be elastic meaning price changes would not be i i e 4-.~ ^ 11ei i s the supply elasticity in the rest of theas great proportionally as quantity changes. supply elasticity in the rest of theworld, and X, Dw, and Sw are base quantities asBecause of the greater elasticity for the U. S. defined in equation 1.
(Table 1), even in an inelastic world market the Using Johnson iUsing Johnson's [6] estimates of -. 04 elastic-price benefits occurring from a unilateral ac- ity of d an for s s at te wold leelity of demand for soybeans at the world leveltion by the U. S. would accrue to the nation'sd o cand a world supply elasticity of .02, one cancompetitors. This benefit would be due to two ad a w d supp elasticity of .02, one c
factors. First, with no change in their produc- beans. Using 1976 as the b year [1], tS.
tion levels the competitors would inherit a weigts D and /X for equatin 2 can be
greater market share. Second, it is likely that derived.
other producers would increase production in e pp e i red e r
response to the higher price, thus further in- T sp response to r p , ts f r published statistics; however, Dw is not easilycreasing their market share and reducing the obtained. As estimate of demand weight can bele ofric hang. obtained. As estimate of demand weight can be

sevel d of price change. pproachtoestderived from the relationship in equation 1. Be-A second approach to estimating the cause X = D - S,, DWIX = SX +1.
demand response to supply changes offers Given U S exports of 564.1 million bushels
some useful insight into the importance of in 1976 and rest-of-world production of 1,275.2
selected components of the market [6, 9]. If the million bushels, SX = 2.2608 and D^X =
market for U. S. soybeans is separated into its 3.2608. Then:
foreign and domestic components, the level of
demand for U. S. exports can be expressed as: 3) e = (-.4) (3.2608)+ (-.2) (2.2608)

(1) X D= -S -. 76

or, export demand for U. S. soybeans is highlywhere X is the volume of exports, Dw is the de- elastic.

Using the export elasticity with domestic
TABLE 1. ESTIMATED WORLD PRICE elasticity, one can estimate the total elasticity

OF SOYBEANS DUE TO A 30 of demand for U. S. soybeans as the weighted
PERCENT REDUCTION IN sum of domestic and export elasticities, or:
UNITED STATES SOYBEAN
PRODUCTION FOR VARIOUS (4) et = edWl + exW 2,
ASSUMED WORLD ELASTIC-
ITIES" where et is total elasticity, ed is domestic elas-

ticity, and W1 and W2 are proportions of U. S.World Demand Elasticity -.35 -.4 -.5 -.75 -1. -1.2 proportions of U. S.
Percent Price Change 42.7 37.4 30.0 19.9 15.0 1.0 production utilized domestically and exported,
Estimated Price dol.bu. $11.28 $10.86 10.27 $9.52 $9.09 8.86 respectively. Thus, using Johnson's estimate

Netu.s.E -. 7 -.8 - -2.00 -. of domestic elasticities,Ret U. S. Elasticity -.7 -.8 -1.00 -1.51 -2.00 -2.51

(5) et = (-.35) (.554) + (-1.76) (.446)aWorld price of $7.91 per bushel was calculated as the = . . .
average of monthly Rotterdam prices from October, 1976 .
through September, 1977. U. S. production was 49.8 per-
cent of world production [1], therefore, a 30 percent cut in This figure indicates that total elasticity for
U. S. production would result in a 14.9 percent reduction soybeans is close to unitary, or roughly
in world production. comparable to the net effect of a -0.5 elasticity
bRounded, at the world level as presented in Table 1.
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The following implications can be drawn polation. Second, the available elasticity esti-
from an analysis of the market components mates are based on U. S. prices, consumption,
that are not intuitively obvious from Table 1. and supplies. Realistically one cannot consider
From equation 2, in order to have an inelastic U. S. supply and demand in the absence of the
export market, either the world demand must world situation. Further, demand price elastici-
be extremely inelastic or exports from the U. S. ties may not fully account for substitute pro-
must be high in relation to world demand or ducts and competition. U. S. prices are very de-
supply. Further, the supply elasticity for the pendent on world production and supply. In
rest of the world is an important variable, the recent past, annual production fluctuations
There is some evidence that this coefficient for the U. S. and world have been similar in
may be greater than the 0.2 found in past direction and proportion - these fluctuations
studies (e.g., the recent rapid expansion in Bra- essentially being a function of both prices and
zilian production). In equation 3, a supply elas- weather.
ticity of 0.3 would mean an export elasticity of Even with comparable elasticities for the
-2.0. U. S. and the world, a unilateral acreage re-

This tendency for the world market to be duction by the U. S. would not have the same
elastic merits careful consideration in the effect as for the market in isolation. Because
formulation of farm policy. The reduction in the U. S. has averaged only 19 percent of world
export sales resulting from attempts to raise cotton production since 1970, it would follow
farm prices would reduce revenues from that a 33 percent reduction in U. S. production
foreign sales. This in turn would worsen an al- would in fact cause a reduction in world pro-
ready deficit balance of payments. duction/supply of only 6.27 percent. If the

Production cuts will tend to move the U. S. price flexibility (-2.86) is applied to the 6.27
toward the more inelastic portion of the percent decrease in production, a price increase
demand curve, as is demonstrated in equation of 17.9 percent to 62.5 cents is indicated. Sev-
4. As W2 decreases, more weight is given the eral points can be inferred from these figures.
inelastic domestic market. Reduction of First, it is clearly not possible to restrict the
production in an inelastic market will increase benefits resulting from an acreage reduction to
total revenue in that component of the market; U. S. producers. Second, under the assumed
however, this effect would occur at consider- conditions, total U. S. farm receipts from
ably lower levels of production than are typical cotton will decrease; i.e., an acreage reduction
today. Whether farmers would benefit from may in fact reduce net farm income.
higher prices at a loss of more than 40 percent A 33 percent decrease in production may
of the market volume is questionable. raise even more serious questions when viewed

Looking specifically at cotton, one finds that from the long run perspective. As with short
many elasticities are reported and that a run elasticity, estimates of long run elasticity
"typical" short run elasticity ranges from -.25 vary [2, 3, 4, 7, 8, 11]. For the purposes of this
to -. 40 [2, 3, 4, 7, 8, 11]. Thus superfically it analysis long run elasticity was assumed to be
appears that the producers would improve -1.5. A -1.5 demand elasticity yields a price
their lot by restricting production and flexibility of -. 67; every 1 percent change in
enjoying higher prices and total revenues. In quantity would change price by .67 percent.
addition, the producers would be expected to This also means that in the long run, acreage
save the variable costs associated with the di- restrictions would decrease farmers' income
verted acreage. Given an elasticity of -. 35. the from cotton. In fact, if producers were to cut
short run price flexibility for cotton would be production by 33 percent, one would anticipate
-2.86. A 2.86 percent increase in price would that in the long run prices would still be above
be associated with each 1 percent decrease in the original level but that total revenue from
production. If one assumed 53 cents per cotton marketed would have decreased. With
pound as a starting point for the 1977 crop, a an assumed 1977 price of 53 cents, price would
33 percent decrease in production would imply be expected to increase to 65 cents but the
a price increase of 94 percent or 50 cents, to a lowered gross income could mean less net
price of $1.03 per pound. Such a casual analy- income or profit, even if U. S. producers
sis may be the basis for the support of propo- operated in an isolated market.
sals for reducing domestic production. The logic applied to the short run situation

It is unlikely that the foregoing scenario can be applied to illustrate an even greater
could materialize or hold for an extended negative impact in the long run. Again, a re-
period (unless inflation raises overall price duction in U. S. production of 33 percent would
levels). First, the available elasticities were de- mean a reduction in world production of only
veloped over a relatively narrow range of data. 6.27 percent. If the price flexibility (-.67) is
They are not adequate for an extended extra- applied to this 6.27 decrease in production, a
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price increase of only 4.2 percent is indicated, of less than 30 percent; however, the conceptu-
Given the assumed 1977 price of 53 cents, a al argument is consistent for any level.
long run price of only 55.2 cents would be The analysis indicates that farm policies
indicated. The implications drawn from this using supply control as a tool to maintain farm
scenario are similar to those from the short run income will not succeed if pursued only in the
example - benefits of a domestic acreage re- U. S. - at least for cotton and probably for
duction cannot be limited to the U. S. and total soybeans. The same conclusion can be inferred
U. S. receipts from cotton will decrease. Even for other commodities unless their world
with an inelastic price in both world and market is almost perfectly inelastic and/or the
domestic markets, the real effect of a unilateral U. S. is the only or dominant source of supply.
reduction in production by one country is This conclusion is readily recognized by most
modified by its relationship to the world economists. But the number of proposed farm
market. bills and requests for policies that call for

To properly weigh possible short run bene- acreage controls by some groups indicate that
fits against long run costs of an acreage re- economists have not presented the information
duction program, one must have some idea of clearly.
the time interval in which short run concepts The analysis used here illustrates an applica-
would be applicable. At best, they would be ap- tion of traditional economic theory that can be
plicable for one year and any benefits would presented rather easily. The importance of the
diminish with each succeeding year. world market and competition from other pro-

ducers is demonstrated explicitly, and can be
LIMITATIONS AND CONCLUSIONS summarized without resorting to economic jar-

gon.
Several factors limit the numerical accuracy The authors are not suggesting that elastici-

of this analysis. As mentioned, elasticity coef- ties can be used alone in developing farm
ficients generally hold over a small range and policy. However, elasticities can serve as use-
cross-elasticities were not considered; thus the ful reference points in determining the impact
elasticities used at any given level would tend of certain decisions and can offer clues as to
to be conservative. There are a number of sub- where acceptable alternatives can be found.
stitutes for the commodities used as examples One example would be the potential payoff
that would tend to make demand response from trade agreements with competing
more elastic, at least over time. Without con- suppliers. Of course, an even more basic ques-
sideration of these points, the price response tion is whether policy directed to maintaining
will tend to be overstated. Also, this article price will provide adequate farm income given
does not include analyses for output reductions production uncertainties.
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