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Export Elasticities for US and Brazilian 
Soyabeans: Weighted-Market-Share Approach 

Cecil W. Davison and Carlos A. Arnade' 

Abstract: Price and income elasticities for imports of US and Brazilian soyabeans by each of the eight major 
world soyabean importers and the rest of the world were weighted by their shares of the respective soyabean 
markets and summed to approximate total price and income elasticities for US and Brazilian soyabean exports. This 
weighted-market-share teclmique was applied to elasticity estimates derived from two different procedures: Sirhan 
and Johnson's market-share approach and direct estimation. Estimates from both procedures indicated that, in the 
short run (1 year) during 1972-85, soyabean exports from the USA were inelastic with respect to price; from Brazil 
they were elastic with respect to price; and from both countries they were elastic with respect to income. 

Introduction 

The price elasticity of demand is important to policy makers interested in expanding 
agricultural exports and increasing revenues to farmers. If the demand for agricultural 
exports is elastic, then lowering the export price will increase exports and sales revenue. 
Consequently, both policy makers and researchers are interested in elasticity estimates that 
most accurately reflect price and quantity responses in the market. Published estimates of 
US soyabean export elasticities range from inelastic to elastic, with no consensus on the 
appropriate range. This paper presents a new approach for estimating such elasticities, and 
gives the results for US and Brazilian soyabean exports. 

Background 

Gardiner and Dixit (1987) reviewed 16 estimates of the short-run price elasticity of 
demand for US soyabean exports, ranging from -0.14 to -2.00 and published during 1971-
84. The price elasticity is expected to differ among commodities and change with time. 
Typically, estimates for a particular commodity vary because of differences in estimation 
methods, assumptions in the analysis, time period of estimation, type of data (quarterly or 
annual), and quality of data available to researchers. Variations in assumptions, time 
periods, and data are expected among published elasticity estimates, and can obscure 
variations due to the methods employed and data aggregation. The research summarized by 
Gardiner and Dixit includes the estimation methods of direct estimation, calculation, and 
simulation. 

Direct estimation and other approaches that use aggregate data (commodity-specific 
export demand data added across country-specific markets) in one or a few equations to 
estimate export demand equations and elasticities are subject to inherent problems that 
include the following: 

1. Elasticities vary across countries. An aggregate response estimate does not reveal 
the different responses in individual marlcets. This becomes important as marlcets and 
market shares change over time. 

2. Simultaneous-equation bias is likely when a producer's exports are aggregated. 
Imports of US soyabeans by one or two countries may not influence US prices, but 
aggregate US exports may. 

These problems associated with aggregate data in estimation and the inconclusive range 
of published elasticity estimates for US soyabean exports highlight the need for a better 
estimation approach with credible results. 
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New Estimation Approach 

Sirhan and Johnson (1971) used a market-share approach to estimate price elasticities in 
two US cotton markets. Their approach is extended in this study by identifying all the 
world's major soyabean importers, which collectively took over 85 percent of all US and 
Brazilian soyabean exports during the estimation period, and using market-specific 
(disaggregated) data in estimating elasticities for US and Brazilian soyabeans in each of 
those markets. A single rest-of-the-world equation, estimated for the remainder of the US 
and Brazilian market, is subject to aggregate-data problems, but they have now been 
confined to an estimate associated with less than 15 percent of the exports. 

Elasticity estimates from each of these markets are then weighted by their respective 
share of the US and Brazilian export market and totalled to approximate an export demand 
elasticity for the USA and Brazil across all markets. For comparison, this weighted-market­
share method is also applied to elasticity estimates from direct estimation of imports of US 
and Brazilian soyabeans by these major world markets. 

Method 

World soyabean importers were ranked for 1980-85 to identify current markets. The 
top eight (EC-9, Japan, Spain, China, Mexico, USSR, South Korea, and Portugal) imported 
83 percent of all soyabean exports during that period. Following previous research 
(Davison and Arnade, 1987), the estimating equations were specified two ways, as linear 
and log-linear (Cobb-Douglas) combinations of the independent variables. Since the fits of 
the linear functions were generally not better than the logarithmic ones, the latter were used 
for this analysis. The equations were specified as: 

(1) Y = a0 X ~1 X ?, ... , X :• e", 

and estimated in the form: 

(2) log Y, = log a,,, + a,, log X,, + a,, log X2,, ••• , + a5, log X5, + u,, and 

(3) log Z, = log bo; + b,, log Xu + b2, log X,,, ... , + b5, log X5, + u2, 

where: 

Y, = total soyabean imports by a country-specific (ith) market; 
Z, = exporter's share of that market (e.g., imports of US soyabeans/total soyabean 

imports in the ith country); 
X,, = exporter's soyabean price (i = 1 for the US gulf· and i = 2 for Brazil, Jan.-Dec. 

average, $/t, in Table l); 
X,, = per capita real GNP in the ith country and, for the rest of the world, per capita 

total reserves minus gold divided by industrial country CPI; 
X,, = pigmeat production in the ith country (1,000 t); 
X., = real exchange rate (foreign currency units divided by foreign CPI per US dollar 

divided by the US CPI), and, for the rest of the world, Special Drawing Rights divided by 
industrial country CPI per dollar divided by the US CPI; 

X 5, = freight rate ratio (rate from US gulf to ith market divided by the rate from 
Argentina), or, for the EC-9 and South Korea, soyabean supply in the ith country 
(beginning stocks plus production); 

ai,, b;; = fixed parameters; and 
u, = normally distributed random errors. 
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To expand the degrees of freedom and reflect the influence of floating exchange rates, 
data were selected for 1972-85. Macroeconomic data (GNP, exchange rates, and CPI 
indexes) came from the International Monetary Fund (1986); population, price, soyabean 
stocks and production, ~d livestock data came from the US Department of Agriculture 
(1986); soyabean exports (imports) from United Nations trade data tapes; and freight rates 
from the International Wheat Council (1981-85 and 1986). Zellner's (1962) unrestricted 
seemingly unrelated regression, using annual data, provided individual estimates of the 
parameters on the exogenous variables (X's). 

In the market-share approach used by Sirhan and Johnson, the price elasticity of an 
exporter in a specific market equals the sum of the price elasticities from the total import 
equation and the market-share equation. Since the parameters estimated in this specification 
are elasticity estimates, the price elasticity of demand for an exporter to the ith country is 
a,, plus b,.. from equations (2) and (3). The elasticity estimate from the ith country is then 
weighted by its share of the exporter's 1972-85 marlcet, and added to other similarly 
weighted elasticity estimates from the rest of the exporter's marlcets to a total price elasticity 
approximation for that exporter. 

The price elasticity of demand for imports of US and Brazilian soyabeans was also 
estimated directly, using: 

(4) log W, = log Co; + C1; lo~ X,, + c2, log X2i, ... , + C5; log X5, + U3, 

where W, represents imports of US and Brazilian soyabeans by the ith country. 

Results 

Estimators and t-values from the regression estimations of the total-soyabean-import and 
the exporter-share equations are presented in Table I. Elasticity estimates, added from the 
estimators in Table I, are presented in Table 2, where they are weighted by marlcet shares 
and totalled to get aggregate elasticity approximations for the USA and Brazil, the two 
leading soyabean exporters for 1972-85. Space constraints do not allow presentation of all 
the estimators and t-values from equations where US and Brazilian elasticities were 
estimated directly, but the price and income elasticities are presented, weighted, and totalled 
in Table 3. 

The weighted elasticities were summed two ways: first by totalling all that had the 
expected sign and then adding the wrong-sign estimates. Adding the wrong-sign estimates 
to the expected-sign totals changed the price and income elasticity approximations but did 
not change them from elastic to inelastic or vice versa. The market-share approach and the 
direct estimation approach produced similar aggregate elasticity approximations: US 
soyabean exports were inelastic with respect to price, while Brazil's were elastic. Exports 
from both countries were elastic with respect to income. 

Implications 

Results of this study contain implications for researchers who estimate elasticities by 
various methods and for policy makers who are confronted by numerous elasticity estimates 
that are not always consistent. 

For Researchers 

Elasticity estimates from Sirhan and Johnson's market-share approach (Table 2) and 
from direct estimation (Table 3) are so similar that they appear fairly robust across these 
two methods. 
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The multiple-equation weighted-market-share approach substantially reduces the 
aggregated data problems, including the spectre of simultaneous equation bias intrinsic to a 
single rest-of-the-world equation. 

The multiple-equation approach requires more data but has the advantage of providing 
market-specific elasticity estimates that can be evaluated individually. Questionable 
equations or estimators can be identified and isolated. Results from the equations for the 
USSR and Spain, plus some of the share equations, illustrate this point with their poor fits. 
Researchers can then re-estimate weak equations or use market-specific elasticities judged 
more appropriate. 
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For Policy Makers 

This multiple-equation approach provides information, including price and income 
elasticity estimates, that could help policy makers tailor export marketing strategies to fit 
specific markets. This approach, with elasticities weighted by market shares, also allows 
export programme planners to adjust for changes in customer elasticities and shares of the 
US and Brazilian soyabean market, whereas elasticity estimates from the single-equation 
approach must presume that individual customer elasticities and market shares will remain 
unchanged from the estimation period. 

The inelastic price elasticity estimates for US soyabean exports indicate that revenues 
would be decreased in the short run by lowering US export prices, while the elastic 
estimates for Brazilian soyabean exports indicate that revenues could be increased in the 
short run by lowering prices. The elastic income elasticity estimates suggest that increased 
income in the importing countries would increase US and Brazilian export revenues. 

Note 

'Economic Research Service, US Department of Agriculture. 
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DISCUSSION OPENING-Jack E. Houston (University of Georgia) 

Alfred North Whitehead was quoted as saying, "A theory is an unguarded statement of 
a partial truth.... Criticism of a theory does not start from the question, True or False? It 
consists in noting its scope of useful application, and its failure beyond that scope." In an 
extension of a Sirhan and Johnson approach, Davison and Arnade have presented a "new" 
disaggregated weighted-market-share approach for estimating soyabean export and import 
elasticities. The intended users of these elasticity estimates are policy makers in the major 
exporting countries, the USA and Brazil. 

Disaggregation of the total, US, and Brazilian exports by importing countries appears to 
offer potentially valuable information not available in more aggregated world trade models. 
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Variables included, in the theoretically and historically based model clearly affected 
importing countries differently, but, in many cases, insignificantly. Brazilian soyabean 
prices were significant only in EC total import elasticity estimates. Several factors 
discussed later may have some bearing on this finding, but US Gulf port prices, which are 
closely linked to world commodity futures trading markets in the USA were little better in 
price elasticity measures. Other structural and supply-related variables not considered in this 
approach may also be responsible within this particular 1972-85 time period, not least of 
which may be Brazil's changes in export policies from beans and products to soyabean 
meal only. 

Perhaps due to the brevity of the paper, several aspects of the estimation procedure 
were not discussed. The shortness of the time series (14 annual observations) and the 
number of parameters being estimated may not be entirely overcome by employing the 
seemingly unrelated regressions technique. Multicolinearity was not explicitly addressed and 
likely influenced the incidence of theoretically incorrect signs and/or insignificance of some 
variables and thus their elasticities. This was particularly evident in estimates of the market 
shares, which were assumed to have constant elasticities in the log-log specification. 
Weather and politically motivated soyabean supply volatility during the period estimated 
subverted any meaningful relationship between the US and Brazilian market shares and 
variables included in the model. 

Serial correlation problems in many of the country-specific elasticity and market-share 
equations diminish confidence in the efficiency of the estimated parameters and their 
significance, but could have been overcome in a Parks two-step procedure. Market-share 
weights used multiplicatively with price elasticity estimates, however, were simple averages 
over the 1972-85 period. Combined with Brazil's entry into the world soyabean export 
market and early circumstance-specific gains in share, these multipliers are only examples of 
information potentially available from a more completely developed model of weighted­
market-share elasticities. 

The exploratory use of the disaggregated weighted-market-share approach was referred to 
in the authors' concluding remarks, including suggestions for further analysis. While raising 
the possibility of country-specific market policy information, effects of admittedly 
"questionable estimates, for individual markets, on the estimate of aggregate elasticities" 
remain in this approach. Whether the approach has the potential to overcome soyabean 
supply volatility, structural change, and export market structure factors not presently 
included in the approach remains to be seen. Credible implications depend on satisfying 
these and other remaining questions. 

GENERAL DISCUSSION-Manuel Cabanes, Rapporteur (Escuela 
Superior de Tecnica Empresarial Agricola, Universidad de Cordoba) 

Questions were asked about the fact that soyabeans are not a single product, but several 
products (e.g., meal and oil), and how this could affect the authors' analysis. In reply, 
Arnade stated that as far as exports were concerned, only soyabeans were considered. With 
respect to the possibility that different importing countries may use the product derived from 
soyabeans in different proportions, he answered that perhaps the different set of equations 
formulated for each market would take care of that. 

One participant commented that the consumption of pigmeat was included as an 
explanatory variable but not consumption of chicken or milk. Arnade explained that 
pigmeat consumption was the only data available for all the markets considered and for the 
whole period of time. He added that perhaps in the future the quality of the model could 
be improved. 

Participants in the general discussion included C. Alves, G. Corazza, G.T. Jones, E. 
Soliman, and H. von Witzke. 
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