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An Analysis of the Export Enhancement
Program for Wheat

Kenneth W. Bailey and James P. Houck'

The Export Enhancement Program (EEP) was announced in the Spring of 1985
by then Secretary of Agriculture John Block with the express goal of expanding U.S.
farm exports and meeting competition from other subsidizing countries (USDA, 1987).
A secondary, but very important objective, was to pressure the European Community to
negotiate seriously for an end to trade distorting subsidies. The Food Security Act of
1985 and subsequent legislation made the EEP mandatory and required a spending level
over a three-year period of $1.0 to $1.5 billion (USDA, 1989, pp. 4-5). Although U.S.
wheat exports did increase significantly during operation of the program, controversy
still exists over how much of this expansion can be attributed to the EEP.

Despite this controversy, the EEP recently won praise from Richard T. Crowder,
Under Secretary of Agriculture, in testimony before the House Subcommittee on Wheat,
Soybeans, and Feed Grains,

. . . the principal objectives of the EEP have largely been met. The
program has challenged unfair trade practices, expanded U.S. agricultural
exports, and spurred trade negotiations (U.S. Congress).

Coughlin and Carraro reviewed initial evidence on the effectiveness of the EEP
in expanding U.S. wheat exports. They concluded that while the program did
contribute towards larger wheat exports, it did so at a cost well above the product's
market value. In another review, Seitzinger and Paarlberg noted that targeted export
subsidy programs offer only small benefits in expanding exports, but cause substantial
disruptions in trade flows. These reviews were based in part on two recent studies that
employed static equilibrium models of world wheat trade (Hillberg, Haley). These
studies concluded that the EEP generated few additional exports relative to program
costs.

Economic theory does not provide unambiguous conclusions about the
effectiveness of targeted export subsidies in -expanding exports relative to program costs.
In general, uniform export subsidies reduce the social welfare of the subsidizing
country, despite generating additional exports (Salathe and Langley, Paarlberg).
Targeted export subsidies, on the other hand, can increase the welfare of the
subsidizing country, but only if the targeted country is relatively price and income
sensitive (Abbot, Paarlberg, and Sharples).

This paper assesses how much of the expansion in U.S. wheat exports in
1986/87 and 1987/88 can be attributed to the EEP. A theoretical base was developed
which reflects the impact of the EEP on global wheat trade. This approach was then
incorporated within a dynamic, but nonspatial, model of world wheat trade. The
resulting analysis is unique since it reveals the dynamic response of U.S. wheat exports
to the EEP in the face of changing market conditions.

'The authors are, respectively, Program Director with the Food and Agricultural Policy Research
Institute, University of Missouri-Columbia, and Professor, Department of Agricultural and Applied
Economics, University of Minnesota. The authors would like to express their appreciation to Mark
Smith and Karen Ackerman of the Economic Research Service and Maury Bredahl of the University
of Missouri-Columbia for their helpful suggestions.



Export Enhancement Program

The EEP provides bonuses of generic certificates to export merchants who
negotiate sales to countries targeted by the USDA. These countries face an effective
U.S. price lowered by the amount of the bonus. The total volume of wheat sold under
the EEP since program inception through January 1989 has been 57 million metric
tons. The chief market for EEP sales have been the Soviet Union, Morocco, Algeria,
Egypt, and China.

The EEP operates via a two-step competitive bid process designed to capture
sales but minimize bonuses awarded from Commodity Credit Corporation (CCC) stocks
(Smith). The program first targets a specific country for a specific quantity of a
commodity within a specific period. For example, Morocco was offered an initiative of
1.5 million metric tons of wheat on September 30, 1985, and completed sales of 890
thousand metric tons through May 14, 1986 with an estimated average bonus value of
$25.5 dollars per metric ton (USDA, 1989). Export merchants propose sales to the
targeted country at prices contingent on their receiving a specified bonus. These
merchants must compete against each other for bonuses by submitting bids to the CCC.
The bonuses are awarded to the exporter(s) whose sales price and bonus bid falls within
ranges acceptable to the USDA. Export merchants whose bids are accepted must then
complete the sale and present proof of shipment before receiving the bonus. Bonuses
are then awarded in the form of generic certificates which can either be sold, or
exchanged for CCC commodities (Glauber). Generic certificates can also be used to
exchange for wheat lots at the CCC monthly wheat auction.

Analytical Approach

An econometric simulation model of the world wheat economy was used to assess
the impact of the EEP on U.S. wheat exports (Bailey 1988, 1989b). This model is
dynamic and nonspatial, and solves for the equilibrium price that equates world supply
and world demand. An analytical approach was next developed to capture the market
effects of a targeted in-kind bonus scheme. This approach was then applied to the case
of the EEP and was incorporated into the global wheat trade model.

World Wheat Trade Model

The model employed in this study is nonspatial, and therefore solves for the net
trading position of each country and for one world equilibrium price; it does not solve
for multilateral trade flows between countries. The model structure was patterned after
the FAPRI/CARD trade model (Devadoss et al.). It consists of 78 behavioral equations
and 46 identities and was estimated over the period 1960-86 using ordinary least
squares.' Equations are mostly linear, although some variables are expressed as ratio's.
The model focuses on the behavior of the world's major wheat exporters—the United
States, Canada, the European Community, Australia, and Argentina. It also contains a
Japanese submodel, a block of equations representing the rest of the world's major

'The OLS estimation technique may lead to biased and inconsistent parameter estimates when
applied to a system of equations where there exists an independent variable that is in fact endogenous
to the system. Other estimators, such as instrumental variable and full-information techniques, were
initially considered for use in estimating the model. They were not, however, judged to represent an
improvement over OLS since specification error, which can increase as a modeling system becomes
larger, would affect all parameter estimates in the system of equations (see Bailey 1988, pp. 118-20).

2



importing countries and regions, and world market clearing conditions.' This model
represents an improvement to existing trade models since it explicitly reflects policy
variables in the area response, ending stocks, and price transmission equations for major
wheat exporters. The complete model documentation, data, literature review, and
validation statistics are presented in Bailey (1988, 1989).

The world wheat trade model is outlined below. Six equations describe the
behavior of major exporters and importers, and the world market-clearing conditions.

ESIt(131t) = APIt(Pelt)*Ykt + ST3, 1 - Dpi,t(Pj,t) - STJ,t(Pj,t) (1)

Pej,t =P,1 (2)

= a + bi,t*Elij,t*Pus,t (3)

EDi,t(P4t) = Dp(Pi,t) gri,t(Pi,t) - APi,t(Pe
i,t)*ni,t - ST1, 1 (4)

Pei,t = Pi,t4 (5)

= ai,t b*ER*P.,t (6)

Peus,t such that E ESIs(Fus,t) - E Epi,t(Fus,t) - ROWS = 0 (7)

where:

ES = wheat excess supply,
P = border price,
AP = wheat area planted,
Pe = wheat expected price,
YL = wheat yield,
ST = wheat ending stocks,
DD = wheat domestic demand,
a = trade margin,
b = exchange rate coefficient,
ER = exchange rate, currency for country i or j

relative to U.S. dollars,
ED = wheat excess demand,
ROW = rest of the world net trade,
j = subscript for major exporters,
i = subscript for major importers, and

'The equations for the rest of the world importers were provided by the Center for Agricultural
and Rural Development, Iowa State University, and is part of the FAPRI/CARD trade model. These
equations will be published in a forthcoming CARD report.
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us = subscript for the United States.

Excess supply for major exporters, equation (1), is determined via an identity
that equals supply (area planted times yield plus beginning stocks) less domestic
demand and ending stocks. Planted area is a function of an expected price and
government policy variables. In the U.S., planted area is specified as a function of
expected net returns per acre for program and nonprogram participants using the
approach developed by Bancroft. In Canada and Australia, planted area is specified as a
function of expected pool returns from Canadian. Wheat Board and Australian Wheat
Board marketings (Bailey, 1989). In the EC, wheat planting is a function of expected
gross returns from EC market prices (Meilice and de Gorter). The expected price for
producers, equation (2), is equal to the border price lagged one period since planting
occurs well in advance of the marketing year. The border price is determined in
equation (3) via a price transmission equation which is linked to a world reference price,
in this case the U.S. wheat Gulf ports' price. Domestic prices are conditioned on these
border prices, as well as government policies that act to limit the influence of the
variation in world prices.

Excess demand for major importers, equation (4), is determined via an identity
that is equal to domestic demand plus stocks less supply. The expected price for
producers, equation (5), is equal to the border price lagged one period, where the latter
is determined in equation (6) via a price transmission equation.

The world market clearing condition, equation (7), is satisfied when an
equilibrium price is determined that sets world supply equal to world demand. Since
the U.S. border price is the world reference price, the model is cleared through the
U.S. market by setting U.S. excess supply equal to the world demand for U.S. exports,
where the latter is equal to the horizontal sum of the excess demand for all importers
(ED) less the excess supply for the non-U.S. world exporters (ES).

Dynamic trade elasticities were 'computed from the model for the excess supply
and demand functions and for the demand for U.S. wheat exports (see Table 1). These
cumulative elasticities show the period-by-period response of each country and region to
a sustained change in the U.S. wheat export price. The U.S. wheat export demand
elasticity increases from -0.69 in the first period to -0.86 by the fourth period, and then
declines to -0.79 in the long run. This result is surprising in that it suggests very little
change in the demand for U.S. wheat exports beyond the first period. U.S. wheat
excess supply is inelastic and the elasticity increases from 0.2 in the first period to 0.46
in the third period, and then declines to 0.44 in the long run. This range is
comparable to the elasticity of excess supply for Argentina. Australian wheat excess
supply is highly inelastic since its only link to the world price is through the human
consumption price which is statistically insignificant in the food use equation. Canadian
wheat excess supply is relatively more elastic and increases from 0.37 in the first period
to 2.7 in the long run. This cumulative increase is due to the timing of pool payments
which occur over more than one year and therefore affects planting decisions beyond
the current crop year. The excess supply of the European Community is not affected
by changes in the world price due to the Common Agricultural Policy which isolates
domestic prices. Japanese wheat import demand is only marginally responsive to the
world price since the Japanese border price has only a marginal impact on the Japanese
resale price. The rest of the import demand elasticities reported in Table 1 are stable
since the specifications for these importers do not contain any lagged variables.



Theoretical Base

Targeted export subsidies are a special case of general export subsidies. They
are interesting since they result in discriminatory pricing. Non-targeted importers face
the world price, whereas targeted importers face a unique price that is below the world
price by the amount of the subsidy. The world equilibrium price is attained only after
consideration of these importer subsidies.

Houck developed the basic economics of a general export payment-in-kind
scheme within a partial equilibrium framework. This approach is extended here to the
special case of a targeted scheme which employs generic certificates (see Figure 1).
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Suppose the world wheat market is composed of four countries: Nation A, which
operates a targeted export bonus scheme; Nation B, which is Nation A's export
competitor; Nation C, an importer targeted by Nation A; and Nation D, a non-targeted
importer. Let us also assume that arbitrage is ruled out. Thus Nation C cannot re-
export subsidized imports from Nation A to Nation D. ES and ED are excess supply
and demand schedules for the exporters and importers, respectively. EDRow reflects the
net import demand from the rest of the world facing Nation A and is equal to the
horizontal summation of ED c and EDD less ES„. The world market clearing condition is
the intersection of ESA and EDRow, which determines the world price Pw and world
trade. The baseline free market equilibrium conditions are the world price Pw and
export volume Oqa, for Nation A.

The impact of a targeted export payment-in-kind program is reflected in the
excess supply schedule for Nation A, and in the price transmission equations for
Nations B and C. Suppose Nation A awards in-kind bonuses to export merchants on all
sales to Nation C. The awards are granted on a fixed dollar amount per unit and can
be redeemed for government stocks held by Nation A. In the example in Figure 1, the
per-unit value of the bonus awarded to Nation C is Sc. This subsidy applies to volume
Qs which is equal to all exports by Nation A to Nation C. The total value of all
bonuses issued by Nation A to Nation C then is Sc*Qs.

These bonuses can then be exchanged for government stocks at the prevailing
world price as follows:

S *Q =C s  IVQG (8)

where I', is the prevailing world market price and QG is the volume of government
stocks redeemed by export merchants with the bonus awards. Rearranging and solving
for total exchanges results in:

QG = (Sc/Pw)*Qs = v*Qs, s.t. Sc < Pw (9)

where v is the per-unit bonus award as a percent of the prevailing world market price.
Redeeming export bonuses for government held stocks acts to shift Nation A's excess
supply function to the right as follows:

ESA' = ESA + v*Qs (10)

Thus ESA' is Nation A's schedule of commercial sales plus in-kind bonus awards from
government stocks at various world prices.

The in-kind bonus scheme also affects Nation C's border price and thus import
volume. Awarding Nation C a bonus lowers the world price they face by the amount of•
the bonus Se. This results in a new price transmission equation between Nation C and
the world price:

Pc = a + b*ERcA*(Pw - Sc) (11)

where Pc is Nation C's border price, a and b are the trade margin and the price
transmission coefficient, respectively, and ERcA is an exchange rate between the
currencies of Nation A and Nation C. Substituting equation (11) into Nation C's excess
demand function ED c yields an "effective" import demand schedule ED'c that lies above
ED c by the per-unit value of Sc at each import amount. ED'c does not represent an
upward shift in Nation C's excess demand schedule, but rather the schedule of import
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demand at various domestic prices plus the subsidy. This is a mechanical construct
that clearly illustrates the effect of discriminatory pricing on an importer's demand
schedule (see Figure 1) since it forms a unique wedge between the importer's domestic
price and the world price. Thus, the price Nation C must pay for imports is lowered
from Pw to Pwc by the amount of the bonus Sc (upper panel). The price that producers
and consumers face in Nation C in local currency is also lowered from Pc to Pc' (lower
panel).

Nation A's in-kind bonus. scheme may also affect Nation B's excess supply
schedule. It is assumed that Nation B will lower its selling price to Nation C by the
amount of the export bonus Sc in order to remain competitive with Nation A and retain
its market share in Nation C. Thus, Nation B will also offer Nation C either an explicit
or implicit export subsidy in order to match Nation A's subsidized price. On the other
hand, Nation B faces no export bonuses in Nation D's import market since Nation A
has not targeted that country. Thus, Nation B's average export price will fall below the
world price by the following amount:

SB = k*Sc, (12)

where k is Nation B's market share in Nation C. 5,3 is thus equal to an average of
Nation A's export subsidies in both Nation C and D, where the latter are weighted by
Nation B's market share in those two countries. Substituting this average export
bonus, SB, into Nation B's price transmission equation creates an "effective" excess
supply schedule ES'B that is above ESB by the amount SB. ES'B is the excess supply
schedule that is presented to the world market. The bonus amount SB thus lowers
Nation B's border price from I', to P.

The overall impact of the targeted in-kind bonus scheme is presented in Figure
1. The bonus program expands Nation A's exports from Oqa, to Oqa2 due to the
rightward shift in the excess supply function to ESA' and to the position of the effective
excess demand function ED'Bow. Nation A's export volume Oqa, consists of oqa, of
commercial sales and qa,qa, of government stocks liquidated under the export bonus
program. Nation B's exports drop from oqb2 to oqb, and the price producers and
consumers face in local currency falls from PB to PB7. Nation C's imports rise from oqc,
to oqc2 due to the price depressing effect of the bonus, and the price producers and
consumers face in local currency falls from Pc to Pc'. Nation D, the non-targeted
importer, is only affected if the world price changes. The affect of the targeted export
program on the world price Pw, however, is ambiguous, since it depends on the
intersection of the two schedules ESA' and EDRow'. Thus, any change in the world price
will depend on the following factors: (1) the elasticities of all excess supply and demand
functions, (2) the rightward shift of ESA in response to the in-kind bonuses, and (3) the
size of the export bonus Sc and the effective bonus SB, and their effect on ED c and ES„,
respectively.

Analysis 

The conceptual EEP model presented above is next incorporated into the world
wheat simulation model by reflecting computed EEP bonuses in the importer demand
schedules for targeted countries and certificate exchanges for wheat producer loans and
CCC stocks in the U.S. excess supply schedule.

EEP bonus values were computed on a marketing year basis by first summing
daily EEP sales and total bonus values over a July-June marketing year for each



.export.

targeted country/region. A July/June marketing year was chosen to reflect the
marketing year of major EEP importer countries. EEP shipments--as opposed to sales--
were approximated by lagging EEP sales data three months, and summing the sales and
bonus values over a April/March period.' The bonus values were then computed by
dividing total bonus values by EEP shipments (Table 2).

The computed EEP bonus values were then incorporated into the import demand
schedules of targeted countries. This was accomplished by subtracting the bonus values
from the world price in the importer price transmission equations (see equation 11).
The EEP may also affect prices that our export competitor's face. Thus, implicit export
subsidies were computed for our export competitors--Canada, EC, Australia, and
Argentina--by solving the previously estimnted price transmission equations between
competitor countries and the United States for the implied subsidies. This was
accomplished by substituting known values for border prices and exchange rates into
these price transmission equations over the period 1986-87. The results suggest that

'For this research, bonuses must be computed on a shipment basis -- as opposed to the actual sales
basis -- since USDA reports total exports only on a shipment basis.
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the EC and Argentina paid positive export subsidies in competition with the EEP (see
Table 2).

The effect of generic certificate exchanges on wheat producer loans and CCC-
owned stocks and thus the position of the U.S. excess supply schedule was next
incorporated into the model. Export merchants whose bids were accepted were granted
EEP bonuses in the form of generic certificates which could then be exchanged for CCC
commodities. The Food Security Act of 1985 authorized the USDA to issue negotiable
certificates in lieu of some portion of cash payments due to program participants and
merchants of agricultural products. Under that authorization, farmers received generic
certificates as payments for deficiency payments, paid land diversion, the Conservation
Reserve, rice marketing loans, disaster, and emergency feed programs. In addition,
export merchants and commodity groups have been issued certificates through the EEP
and the Targeted Export Assistance Program.

A key assumption made in this study is that EEP-issued certificates enter a pool
of certificates that were issued under other programs. This pool can then be exchanged
for any commodity owned by the CCC. In addition, producers may reclaim any
commodities pledged as collateral for CCC loans via generic certificates. Thus, the
amount of generic certificates issued under all programs and the amount of certificates
exchanged for various CCC commodities was assumed exogenous to the model and was
taken from historical data (Table 3). The amount of EEP-issued certificates, however, is

10
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accounted for in the model. For example, USDA issued over $8 billion in generic
certificates in 1986/87, of which just 3 percent was EEP-issued wheat. Only $6 billion
were exchanged for grain, oilseeds, cotton and cash. Of the total exchanges, 18 percent
was for wheat. These historical exchange patterns are incorporated into the model in
order to reflect the impact of total certificate exchanges on wheat stocks. Once the
percent of issuances exchanged for wheat is computed, the .model then converts this
dollar value into bushels using the national average farm price as a proxy for the
county-level USDA exchange prices (called a posted county price). These certificate
exchanges are then reflected in government stock activity for wheat (see Table 4). For
example, 457 million bushels of wheat were exchanged via certificates, of which 48
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percent was for 9-month loans, 18 percent was for Farmer-owned Reserve (FOR) loans,
and 33 percent was for CCC-owned wheat (for 1986/87).

Government stocks levels are affected by the amount of certificates exchanged.
Exchanges are in turn affected by changes in two factors: (1) the level of generic
certificates issued under the EEP, and (2) the wheat farm price. An increase in
certificates issued under the EEP would result in greater exchanges for wheat and
other commodities which would, all things the same, lower 9-month, FOR, and CCC-
owned stock levels (Table 4). On the other hand, an increase in the farm price--via a
change in other variables--would lower the quantity of wheat exchanges via certificates
and would thus raise the level of 9-month, FOR, and CCC-owned stocks.

Model Results

The effectiveness of the EEP in expanding U.S. wheat exports was assessed using
the following three steps. First, a baseline scenario was constructed over the period
1985/86-1987/88. The baseline reflects the EEP bonuses and shipments, as well as the
certificate exchange pattern for wheat producer loans and CCC stocks (see table 4).
Second, an alternative scenario, referred to as the No-EEP scenario, was constructed by
setting all EEP bonuses to zero and solving the model. Third, the export expansion
attributed to the EEP was isolated by computing the difference between the level of
wheat exports under the baseline scenario and that under the No-EEP scenario.

Two measures were then computed to assess the effectiveness of the EEP in
expanding U.S. wheat exports: 1) the percent expansion in U.S. wheat exports, and 2)
additionality. The percent expansion of U.S. wheat exports due to the EEP is computed
by taking the year-by-year difference in U.S. wheat exports under the baseline and No
EEP scenarios and dividing the result by exports under the No-EEP scenario.
Additionality, also known as export efficiency, refers to the percentage of the EEP's
exports that occur solely because of the program (USDA, 1989, pg. 24). Additionality is
computed in this paper by dividing the bushel increase in U.S. wheat exports attributed
to the program by total EEP shipments. This measure provides a more concise
estimate of the effectiveness of the program. One minus additionality then is the
proportion of EEP shipments that would have occurred without the program and is a
measure of commercial displacement.

The analytical results indicate that the EEP was fairly successful in 1986/87 (see
Tables 5 and 6). Although EEP shipments accounted for just 10 percent of total U.S.
wheat exports, the EEP expanded total exports by 20 percent, or 166 million bushels.
Additionality was 71 percent, which indicates that only 29 percent of EEP shipments, or
just 67 million bushels, would have occurred without the program.

The results, however, changed dramatically in 1987/88. The amount of grain
leaving U.S. ports under the EEP rose to over 65 percent of total U.S. wheat exports.
Despite significant EEP shipments, market expansion that can be solely attributed to
the EEP fell to just 7 percent, or 105 million bushels. Additionality fell to just 10
percent, which would indicate that 90 percent of wheat EEP shipments, or 937 million
bushels, would have occurred without the program.

This analysis suggests that the ability of the EEP to expand U.S. wheat exports
depends critically on prevailing world market conditions. World grain supplies were
large relative to use in 1986/87 and competition between exporting countries for
markets was very keen. Moreover, much of the U.S.'s supply of wheat was tied up in
government stocks which were unavailable to the market. The EEP program was very
effective in this market and helped make the U.S. very competitive in targeted markets.
This was particularly true in North Africa against the EC. The North African market
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was relatively more responsive to changes in the world market price than were other
importers. Market conditions however changed appreciably in 1987/88 as competitor
production fell and Soviet and Chinese import demand grew significantly due to their
non-price domestic factors. As a result, there was much less competition between
exporting countries for import markets. The EEP was much less effective in 1987/88
in expanding U.S. wheat exports despite a four fold increase in estimated EEP bonus
outlays.

These results are similar to those computed in other studies. Hillberg employed
a quarterly spatial price equilibrium model combined with Nash bargaining game models
to examine the EEP. Hillberg reported 2-3 percent export expansion and 10 percent
additionality between October 1985 and March 1986. Hillberg later reported export
expansion of 12-14 percent and additionality of 17-20 percent over April 1987 to June

13
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1987. Haley used a spatial equilibrium model that used elasticities from the ERS trade
liberalization data base to evaluate the EEP. Haley reported an export expansion of 10-
30 percent with additionality over 40 percent for the 1986/87 June/May crop year.
Thus the results of this study provide a dynamic response of world trade to the EEP.
These results change dramatically between 1986/87 and 1987/88 and are not
contradicted by the results from the Hillberg and Haley models.
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Conclusions

A major goal of the EEP was to expand U.S. wheat exports. This analysis
suggests that the EEP expanded U.S. wheat exports by about 166 million bushels in
1986/87, or by 20 percent. Exports would have thus fallen from the previouw year
without the EEP. Additionality in 1986/87 was 71 percent, indicating that only 29
percent of EEP shipments would have occurred without the program. Market
expansion and additionality however fell appreciably in 1987/88, to 7 percent and 10
percent respectively. Wheat exports did expand appreciably that year, but in response
to non-price factors in the Soviet Union and China such as domestic policies and
adverse weather conditions that reduced production. Thus the EEP played a major role
during the marginal expansion in 1986/87, but a minor one during the strong expansion
in 1987/88. We must then conclude that the EEP was not effective in expanding U.S.
wheat exports.
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