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Abstract

A “hybrid” spatial price equilibrium model is developed to evaluate changes in production,
consumption, and trade of feed and malting barley under alternative domestic and agricultural trade
policy regimes.  The analysis includes the economic welfare impacts of changes in various farm
subsidy programs on the United States, Canada, Australia, and European Union (EU-15) which are
the four major barley exporting countries in the world.  The actions of competitive U.S. grain traders
under the Export Enhancement Program cause feed barley exports to be segmented into two distinct
markets.  A spatial equilibrium is established in which the Canadian Wheat Board and Australian
marketing boards behave as oligopolists in export markets under arbitrage conditions induced by U.S.
and EU-15 grain traders.
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Abstract

A “hybrid” spatial price equilibrium model is developed to evaluate changes in production,
consumption, and trade of feed and malting barley under alternative domestic and agricultural trade
policy regimes.  The analysis includes the economic welfare impacts of changes in various farm
subsidy programs on the United States, Canada, Australia, and European Union (EU-15) which are
the four major barley exporting countries in the world.  The actions of competitive U.S. grain traders
under the Export Enhancement Program cause feed barley exports to be segmented into two distinct
markets.  A spatial equilibrium is established in which the Canadian Wheat Board and Australian
marketing boards behave as oligopolists in export markets under arbitrage conditions induced by U.S.
and EU-15 grain traders.

Key Words:  Malting, Feed, Farm Subsidy, Trade Policy, Export Market, Welfare
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Highlights

The four leading exporters of feed and malting barley are the European Union (EU-15),
Canada, Australia, and the United States.  These countries account for more than 95 percent of
world trade in feed and malting barley.  The EU-15 is the largest feed barley exporter, but
Australia and Canada are the major malting barley exporters.  The EU-15 and Australia grow 2-
row malting barley varieties almost exclusively.  The United States grows more 6-row malting
barley than 2-row malting barley while Canada grows more 2-row varieties than 6-row.  World 6-
row malting barley production is concentrated in the upper Midwestern region of the United
States and the central prairie region of Canada.  U.S. brewers use mostly 6-row malting varieties
for brewing purposes while almost all other countries use 2-row malting varieties.

The United States is both an exporter and importer of feed and malting barley.  In recent
years, it has become a net importer of 6-row malting barley and a substantial importer of feed
barley.  Over 95 percent of all U.S. barley imports originate from Canada.  The EU-15 became a
net exporter of barley in the early 1980s.  Increased competition in international barley markets
has heightened trade tensions among the four major exporters.  Differences in agricultural policies
among these countries contribute to multiple complexities regarding the economic analysis of
international barley markets.

Canadian and Australian policies influence markets through the single-desk seller status
granted to marketing boards for the sale of malting barley and the export of feed barley.  The
Canadian Western Grain Transportation Act (WGTA) functions as a subsidy to Canadian
producers for overseas barley exports.  A number of ad-hoc Canadian farm programs have also
influenced barley markets.  The U.S. Export Enhancement Program (EEP) has had a major impact
on the structure of international barley markets.  The Acreage Reduction Program and
Conservation Reserve Program provide direct subsidies to U.S. producers, but they also act to
restrict supplies and curtail exports.  Variable import levies under the Common Agricultural
Policy of the EU-15 insulate its producers from import competition while export restitutions
essentially provide export subsidies for EU-15 grain traders.

This report contains an in-depth economic analysis of the implications of these agricultural
policies on production, consumption, and trade of feed and malting barley.  The analysis includes
the economic welfare impacts of changes in various farm subsidy programs on producers,
taxpayers, and consumers in the four major barley exporting countries.  A “hybrid” spatial price
equilibrium model is developed under which the market structure imposed by agricultural policy
regimes (in place from 1991 to 1993) is used for purposes of comparison.  The actions of
competitive U.S. grain traders under EEP cause feed barley exports to be segmented into two
distinct markets.  The Canadian Wheat Board (CWB) and Australian marketing boards act as
oligopolists in export markets under arbitrage conditions induced by U.S. and EU-15 grain
traders.



ix

Six possible agricultural policy regimes are examined.  These are compared and 
contrasted with the actual policy regime that existed from 1991 to 1993.  Following are some of
the major results:

C The Elimination of EEP would decrease the average U.S. domestic price, reduce Canadian
exports of feed barley to the United States, and increase the price of feed barley in both EEP
and non-EEP markets.  This would also increase the average price received by Canadian
and Australian feed barley producers.  However, it would significantly increase the level of
carry-over stocks in the United States.  The analysis suggests that EEP has the effect of
raising U.S. domestic prices and significantly reducing U.S. barley stocks at the expense of
Canadian, Australian, and EU-15 farmers.  These benefits also come at a cost to U.S.
taxpayers who are essentially subsidizing feed barley importers in EEP markets.

C If the CWB did not face the threat of retaliatory policy action by the United States caused by
expanding barley imports, it could reallocate a portion of its feed barley exports away from
EEP markets and into the U.S. market so as to maximize the total revenue accruing to
Canadian feed barley producers.  However, such an aggressive strategy would increase the
average price received by Canadian farmers for feed barley by only 4 cents per bushel, but
would cost the U.S. government $67 million in additional aggregate export subsidy
payments.  In practice, if Canadian feed barley exports to the United States came anywhere
near this level, the U.S. would alter its policies significantly.  One likely outcome would be
the imposition of import restrictions similar to those placed on durum wheat in 1994/95.

C Removing the Canadian WGTA subsidy would increase the level of feed barley exports from
Canada to the United States by 288,000 tonnes.  This result is contrary to what many U.S.
producer groups might expect.

C The elimination of short-term U.S. set-asides, assuming all other policies remain the same,
would dramatically increase the U.S. domestic supply of feed and malting barley and
increase U.S. barley stocks.  U.S. producers would lose $14 million in barley revenue.  U.S.
taxpayers would pay an additional $45 million in export subsidies, but would save $135
million in deficiency payments.  U.S. feed barley exports to EEP markets would increase,
displacing substantial quantities of Canadian and Australian feed barley exports from EEP
markets.  Canadian malting barley exports to the United States would decrease.  Domestic
prices in the United States, Canada, and Australia would drop by roughly $5 per tonne
causing total Canadian and Australian farm revenue to fall.

C The results of a partial world policy liberalization can be used as a guide for analyzing the
potential economic impacts of a “Freedom to Farm” type 1996 Farm Act under average
1991 to 1993 market conditions.  The analysis shows that even if U.S. barley farmers do not
receive any lump-sum payments under the new Farm Bill, their aggregate revenue from feed
and malting barley would still increase by $15 million while U.S. treasury costs to support
the barley program would be reduced by $227 million.  This outcome does not include the
potential decoupled lump-sum payments that U.S. farmers may receive under the new farm
program nor does it take into account the fact that at the time of this writing, average barley



x

prices have increased significantly over their average 1991 to 1993 levels.  Either of these
additional conditions would push the net increase in farm revenue accruing to U.S. barley
producers beyond the estimated $15 million.



*Schmitz is visiting assistant professor, University  of Florida, Gainesville and Koo is professor at North Dakota State
University, Fargo.
Canada - United States Joint Commission on Grains preliminary report, June 1995.1 

AN ECONOMIC ANALYSIS OF INTERNATIONAL
 FEED AND MALTING BARLEY MARKETS:  AN ECONOMETRIC

SPATIAL OLIGOPOLISTIC APPROACH

INTRODUCTION

Troy G. Schmitz and Won W. Koo *

The international grain trade has attracted much controversy in recent years.  Most of this
controversy has centered around the wheat and barley industries.  In North America, increasing
exports of wheat and barley from Canada to the United States have raised concerns over the two
countries’ respective marketing and support systems for grains and the effect of those systems on
the Canadian and U.S. markets and on competition between the two countries in third country
markets.   A Canada-United States Joint Commission on Grains was established in September1

1994 to study this issue.  Most U.S. producers feel that the Canadian Wheat Board (CWB) has
recently utilized its position as single-desk exporter of wheat and barley to capture monopolistic
economic rents by dumping grain into the U.S. market.  They contend that increased CWB sales
to the United States have lowered U.S. domestic prices, decreasing farmers' revenues.  In
addition, they feel that Canadian agricultural policies such as the Western Grains Transportation
Act (WGTA) give Canadian farmers a distinct advantage in U.S. markets as well as third country
markets.  On the other hand, the Canadian Wheat Board takes the position that U.S. farm policies
such as the Acreage Reduction Program (ARP), the Conservation Reserve Program (CRP), and
the Export Enhancement Program (EEP) have caused a shortage of U.S. domestic grain supplies,
which has raised U.S. domestic prices making it a more attractive market for Canadian suppliers,
and that EEP gives the United States a distinct advantage in third country markets [CWB Policy
Group, 1992]. 

There are factions within Canada that believe Canadian farmers do not benefit from the
monopolistic selling powers vested in the CWB.  In fact, some have argued that Canadian farmers
would be better off under a competitive marketing system for wheat and barley than under the
current Canadian Wheat Board structure.  With respect to barley, in 1992, the Minister of State
for Grains and Oilseeds in Canada commissioned a study [Carter, 1993] to perform an economic
analysis of the existing barley marketing system within Canada.  A concurrent study was
performed by Schmitz et al., 1993.  Carter concluded that "there is no economic evidence that the
CWB has significant market power in the world barley market or in the United States."  Schmitz
et al. concluded that "such a move [to a continental barley market] would reduce market revenue
from barley produced in Western Canada" implying that Canadian farmers do benefit from the
monopolistic pricing power of the Canadian Wheat Board.  Other papers contained in the
agricultural economics literature were written in response to these two studies.  As a result, a
major liberalization of the Canadian barley marketing system was implemented in August, 1993. 
However, after over a month of private contracting between Canadian producers and U.S. buyers,
the Canadian courts reversed the decision in September of that same year.  To say that these
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issues have not yet been entirely resolved would be an understatement.

Most previous literature on international barley markets focused only on issues between
Canada and the United States.  For example, Johnson and Wilson (1994) developed a spatial price
equilibrium model to analyze the allocation of barley between U.S. states and Canadian provinces. 
However, Canada and the United States are only two of the four major competitors in the
international barley market.  The main reason cited for establishing the Export Enhancement
Program in the United States under the 1985 Farm Bill was to maintain export market share in the
face of rapidly expanding grain exports from the European Union [Haley, et al., 1992].  The
European Union is by far the largest exporter of barley in the world.  The 15 countries of the
European Union (EU-15) typically export more than twice the barley volume of Canada, which is
typically the second largest barley exporter.  Australia competes with Canada as one of the two
largest exporters of malting barley in the world.  Hence, analysis of international barley markets is
incomplete without the inclusion of EU-15 and Australia alongside Canada and the United States. 
Haley et al. include Australia and EU-10 in their analysis of EEP, but their analysis is based on
1986 and 1987, which were the first two years of EEP and the years with the largest government
EEP payments.  In addition, the Haley study does not include an analysis of malting barley since it
focuses on EEP which was used to subsidize only feed exports until 1993.  

The objective of this study is to evaluate changes in production, consumption, and trade of
feed and malting barley under alternative domestic and agricultural trade policy regimes.  The
analysis includes the economic welfare impacts of changes in various farm subsidy programs on
the United States, Canada, Australia, and EU-15 which are the four major barley exporting
countries in the world.  The paper is organized as follows.  Section 2 provides an overview of
agricultural policies in the United States, Canada, Australia, and EU-15 that affect the structure of
both domestic and international barley markets.  A discussion of some of the issues within each
country as they affect domestic and export markets as well as the structure of both feed and
malting barley marketing systems are given.  Section 3 provides a more complete picture of barley
markets in the four main countries through the use of detailed data obtained or approximated
from numerous sources.  In each country, barley is divided into feed barley and malting barley. 
Where applicable (i.e., the United States and Canada), malting barley is further subdivided into 2-
row and 6-row varieties.  In most cases, regional data within each country are also explored. 
Supply, demand, and price issues for the different types of barley are discussed.  Barley exports
for each country from 1983 to 1993 are divided into feed and malting barley by destination and
then aggregated to give a view of the volume and type of barley exported by the four countries to
various importing countries.  Finally, malting barley selection rates are approximated and a
discussion of the importance of these values is included.

In Section 4, econometric estimates of domestic feed and malting barley supply and
demand parameters for the United States, Canada, Australia, and EU-15 are established.  In
Section 5, the econometric estimates of Section 4 are combined with various import and export
market clearing conditions as well as restrictions implied by the structure of barley markets and
certain agricultural policies to develop an econometric simulation model of international barley
markets.  The model is implemented in two separated stages.  The first stage determines domestic
supply and demand conditions for both feed barley and malting barley for each of the four
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exporting countries.  The second stage determines import market conditions, links export prices
with import prices, and establishes equilibrium consumption levels, stock levels, and trade flows
under a “hybrid” spatial price equilibrium model.  The solution concepts follows along the lines if
T.G. Schmitz (1995).  In particular, it is assumed that U.S. and EU-15 exporters behave
competitively while Canadian and Australian exporters behave oligopolistically.  In equilibrium,
the model establishes a different consumer price for feed and malting barley in each of the four
exporting countries, a different realized price received by farmers for feed and malting barley, an
equilibrium import price for feed barley in export markets that receive subsidies under the U.S.
Export Enhancement Program (e.g., Saudi Arabia), and an equilibrium import price for feed
barley in export markets that do not receive subsidies under EEP (e.g., Japan).

In Section 6, the econometric simulation model derived in Sections 4 and 5 is used to
establish a base scenario that reflects average market conditions during  the 1991 to 1993 period. 
Once the base scenario is established, further simulation results are generated that are used to
estimate the economic effects of the following changes in agricultural polices with respect to feed
and malting barley markets in the United States, Canada, EU-15, and Australia:

 C The average U.S. EEP subsidy is reduced to 0.
C Canadian feed barley export levels to the United States are unconstrained.
C The WGTA subsidy is eliminated and U.S. feed imports are unconstrained.  2

C Short-term U.S. set-aside requirements are eliminated.
C North American trade policies are liberalized with respect to barley markets.
C World trade policies are partially liberalized (possible 1996 Farm Act outcome).

Section 7 provides a summary and highlights of the policy implications.

AGRICULTURAL POLICIES

UNITED STATES

A number of domestic agricultural policies in the UnitedStates affect thebarley industry.
The UnitedStatesinstitutes "FarmBill" legislationonceeveryfive years. Feed grainswere
includedunder the 1990FarmBill. FarmBill provisionsthatplay amajor role withrespect to the
barley industry are targetprices, Acreage Reduction Programs (ARP), the Conservation Reserve
Program (CRP), theMalting Barley Assessment provision, and theExportEnhancement Program
(EEP).

Target Prices

Target prices for barleywereestablished under the Agriculture and ConsumerProtection
Act of 1973. Barleyproducersreceive deficiency paymentswhenever the target price exceeds the
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U.S.average market price during aspecificperiod. "Insimplestterms, thedeficiency payment to
a producerequals the deficiency paymentrate for thecommodity(targetpriceminus thehigher of
the loanrate oraverage market price)multiplied by the farm'sprogram production of the
commodity (payment acres timesprogramyield peracre)"[Lin et al., 1995]. Theonly year in
which the loanrate forbarley was higherthan the average feedbarleymarket price was 1985, and
even inthatyear, the difference between the loanrate andaverage feedbarleymarket price was
only $4.60 permetric ton(tonne). Hence, thedeficiency paymentrate is typically the targetprice
minus theaverage market price for allbarley. The barley target price was set at $119.42 per
tonne in 1981 andremainedconstant until 1987. The target pricedropped to $115.28 and
$112.07 per tonne in 1988 and 1989,respectively. The target price was then set at$108.39 per
metric tonne in 1990 andremained atthatlevel through 1995. Inorder to beconsidered for
deficiency payments in a given year, theplanted area mustfirst be enrolled in theprogram. One
condition of enrollment isthatsome area beidled under the Acreage Reduction Program.

Acreage Reduction Program

Acreage Reduction Programshave been implemented in order to limit Federalbudget
outlays and to preventexcessivestockbuildups. The1981FarmBill establishedcropspecific
acreage bases. The Acreage Reduction Program forbarley limits theplanting of barley to a
specificpercentage of its acreagebase as a condition for aproducer toreceive deficiency
payments. Theminimum ARPrequirement forbarley was set at 10percentfollowing the1981
FarmBill and remainedconstant until 1987. For 1987 and 1988, theminimumset-aside was 20
percent,which wasreduced to 10 percent for 1989 and 1990. In 1991, it was reduced to 8
percent and then to 5 percent in 1992.

Since 1992,there hasbeen nominimumset-aside requirement forbarley. However, the
FarmBill was modified in1990 so that anadditional 15 percent of thebase acreagedoes not
qualify for any deficiencypayments. Thisarea is referred to as"flex acres" and does not need to
be set-aside. Theflex acres can be used to plant anycrop withoutloss of barleybase, but no
deficiency payment isreceived onthat crop. Anoptional provision was added under the 1990
FarmBill for an extra 10 percent of "optionalflex acres"which cannot receivedeficiency
payments, but can be used forother crops withoutloss of base. The1990 version of ARP has
become known as a "triple-base" program for obvious reasons.

Conservation Reserve, 50/92 and 0/85-92 Programs

The Conservation Reserve Program wasestablished under the1985FarmBill. Under
CRP, producers bid toenroll environmentally sensitive land in theprogram for 10 years.
Producers mustidle 100percent of theland enrolled in CRP, forgoing deficiency payments in
favor of annual rental payments. Theland is taken out of itsallotted acreage base for the duration
of its enrollment. In 1994, thetotal enrollment of land from the barleyacreage base into long-
term CRP contracts was 1.13million hectares.

In addition to long-term CRPcontracts, the 1985FarmBill included a provision to allow
producers toreceive 92 percent of their expecteddeficiency payments while planting as little as
50 percent of permitted acreage (baseless ARP acres). Thenon-seeded area had to be put into
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conservation uses.This provision became known as50/92. This provision waslater changed to
0/92 and is known as 0/85-92. The current 0/85-92provision allows aproducer to devote all the
permitted acreage to conservation uses whilereceiving 85 to 92percent of projecteddeficiency
payments. Thetotal barley basearea set-aside under these short-term CRP programs (50/92,
0/92, and 0/85-92) in 1994 was 1.09million hectares.

Malting Barley Assessment

Under the 1990FarmBill, a provision for an assessment on maltingbarley wasadded.
This provisionstipulatesthat anassessment of no more than 5 percent of the value ofmalting
barleyproduced on thefarm can be leviedagainst producers ofmalting barley. This provision
was added becausefeed barley prices areusedexclusively for calculating deficiencypayments.
This results in a higherprogram costthan differentiating between feed andmalting barleybecause
farmers whosell malting barley receive a premiumoverfeed barley which is notreflected in the
calculation of the deficiencypayments.Only malting barley receiving deficiency payments
produced onpayment acres is subject to the assessment. The volume ofmalting barley was
assessed at 5 percent of thestateaveragemalting barley price received byproducersduring the
first five months of the marketing yearprior to 1993. In 1993, the assessment was reduced to 2.5
percent and then 0 percent.

Under 1990farm legislation, the target price for barleycannot belessthan 85.8 percent of
the target price for corn on a perbushel basis.However,barley's feedenergy value relative to
corn isonly 77percent (measured inbushels) which impliesthat the targetprice may alreadytake
the malting barley premiuminto consideration. In addition, if themalting barleyassessment were
to remainabove 0,malting barleyproducers mightswitch barley plantings away from malting
varieties into feed varieties due to the additionalpaperwork requirements and extra assessment.
This would increase thesupply ofU.S.feed barley at the expense of malting barleyproduction,
causing the UnitedStates to belesscompetitive than Canadianproducers in themalting barley
market[Lin et al., 1995].

Export Enhancement Program

The ExportEnhancement Program,established under the1985FarmBill, provides
subsidies to U.S grain companies on certain grain shipments sold to targetedcountries.Algeria,
Bulgaria, Cyprus, Egypt, the former Soviet Union,Iraq, Israel, Jordan,Morocco,Poland,
Romania, Saudi Arabia, and Tunisia have all benefited fromlower prices due to EEPsubsidies for
feed barley. China(1994) andSlovenia(1993)have benefited from EEP subsidies for malting
barley, but as of1994/95,they each receivedonly one EEPshipment of malting barley. Since
1985 (with the exception of 1988 and 1989),virtually all feed barleyexportsales have received
substantial EEP bonuses. In 1988,only 35percent ofsales received EEPbonuses, while roughly
55 percent ofsales in1989 received bonuses. The weighted average of EEP bonuses per
shipment from1986 to 1994(excluding1988 and 1989) was $39.33 per tonne. However,
perhaps due to the 1988 drought, the average EEPbonuses in 1988 and 1989 wereonly $6.49
and $12.11 per tonne,respectively.

While it is apparent that the ExportEnhancement Program has had some positive effect on
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U.S.barleyexports, it is notclearthat thebenefits of theprogram outweigh the associated costs
[Haley et al.,1992]. The ExportEnhancement Program increasesU.S. exports bylowering the
import price for targeted countries. There are two costs associatedwith thisprogram. The U.S.
treasury must pay an amount equal to the EEP bonusmultiplied by thequantity shipped.This is
the explicitcost. However, there arealsoimplicit costsinvolved with theprogram. The Export
Enhancement Program reduces thesupply available todomestic consumers,which causes
domestic prices to rise. TheU.S. marketthen becomes attractive forCanadian suppliers, who
increaseexports to the UnitedStates. Since theearly1990s, the UnitedStates has exported large
quantities of feedbarley, but has alsoimportedsignificantamounts from Canada.

CANADA

Canadian Wheat Board

The Canadian WheatBoard (CWB) wasestablished as aCrownAgency by the Canadian
Wheat Board Act of 1935. The CWB is a single-deskstate tradingagency responsible for the
marketing of all wheat andbarleysold forhumandomestic consumption and forexport. The
CWB may also market wheat andbarleyused for feedpurposes in the domestic market, but is not
the sole marketing agency for feed. Thethreemajor responsibilities of the Canadian WheatBoard
are to market wheat andbarleygrown in theprairie region to the best advantage of grain
producers, to provideprice stability toproducers through anannual "pooling" or price-averaging
system, and to ensurethateachproducerobtains afair share of theavailable grainmarket
[McGarry and Schmitz,1992]. The CWB hasjurisdictionover Alberta, Saskatchewan, Manitoba,
and a smallsection of British Columbia. These regions are oftenreferred to as the “designated
area.” The designated area typically produces 95 percent of the entireCanadianwheat andbarley
crop. Roughlyhalf of thebarleyproduced in Western Canada is fed tolivestock and sold either
directly to feedlots or fed onfarms anddoes not enter the country elevatorsystem. Hence, the
CWB markets approximatelyhalf of all barleyproduced in Canada.

The Canadian WheatBoardachieves price equalization forproducers through aprice
pooling system. Since 1975, the CWB has separatedbarleyinto two pool accounts:feed and
designatedbarley. Designatedbarley is high quality malting barleythat issold for use in the
production ofbarleybased alcohol such as beer. At thebeginning of eachcropyear, the
government establishesinitial producerprices for grain sold to the CWB. These prices are
announced in advance,normally in April (but notalways), and are different for eachgrade. The
CWB issues a series of marketing quota books on thebasis ofseeded area. The quotasystem is
used to ensure orderly marketing and its objective is to ensurethateachproducerreceives a "fair
share" ofavailablemarkets. If a producer has anunfilled quota book, he can deliver the grain to
the CWB at which time he receives aninitial payment which is usuallywell below thefinal pooled
price. Theinitial payment is the same nomatter whattime of the year the grain issold, does not
depend on geographical locationwithin thedesignated area, and does not depend on deductions
for freight,etc. Once the CWB has marketed all thegrain in a particularpool, freight and
handlingcharges are deducted, the revenue is pooled, and afinal payment is distributed to each
individual producerbased on the relativeproducer share ofgrain inthatparticular pool.
Occasionally, interim payments may be made at different datesthroughout the cropyear.
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The Canadian grain marketing system is affected, notonly by theoperation of the
Canadian WheatBoard, butalso by a number ofotherinstitutions aswell assomewhat ad-hoc
grain policies. The following gives a briefdescription of the more important programs, some of
which are nolonger in place.

Western Grain Transportation Act

The WesternGrain Transportation Act (WGTA) was enacted in 1983. Underthis Act,
the Canadian government providedrail companies with an annual payment of up to$658million
Canadian dollars(C$658)with adjustment forinflation tocover the transportation ofeligible grain
shipments to selectshipping terminals atwestern and easternports. This payment is sometimes
referred to as the “Crow Gap” and is an estimate of the shortfall in revenues experienced by the
Canadian railway companies as aresult of priceceiling regulations on grain freightrates dictated
by the Canadian government. Under the Canadian-U.S. Free Trade Agreement (CUSTA),
exports to the western UnitedStates through Vancouver do not qualify forsubsidized railrates,
but exports to the eastern UnitedStates through Thunder Bay do qualify. TheCanadian Wheat
Board hasmaintained equality inpooled ThunderBay/Vancouver priceseventhough relative
prices between Vancouver and the lower St. Lawrencehave changedovertime. Through the
WGTA subsidy, theproducer at a particular locationpays thelower of the rate to Vancouver or
Thunder Baywhich depends upon distance toport. Under the WGTA, the Canadian government
pays ashare of thecost that is a constant proportion of thefull rate. Thegovernment typically
subsidizesoverone-half of the shippingcosts forbarley in a given year.

The WGTA subsidy was eliminated inJuly, 1995. The effects of theelimination of this
subsidy have beenestimated [Agriculture Canada, 1994]. Because theCanadian WheatBoard
provides thesametotal payment regardless of location,producers at the geographicalmidpoint
between Vancouver and Thunder Bay (i.e., Reford, Saskatchewan)have thelowest net value of
grain shipped to eitherport. It hasbeenpostulated that theelimination of the WGTA subsidywill
lower grain prices by arelatively largeramount in those regionsthat arenear the geographical
center of Canada. However, oneside effect of this deregulation could bethat the premium that
already exists between Canadian andU.S.domesticbarley prices could widen due to thelower
price received by Canadianproducers forgrain shipped by rail. Thiswould increase the incentives
to market westernCanadian grain bytruckload to someU.S.locations(e.g., Saskatchewan to
North Dakota).

Western Grain Stabilization Act

The WesternGrain Stabilization Act (WGSA) was a voluntaryprogram thatallowed
farmers to contribute apercentage of their grosssales to a stabilization fund. The Canadian
government then matched approximately one-half of theproducer contribution. The program was
designed to pay out when net cashreceiptsfell below 90 percent of the 5-year average. The
highest WGSApayout was C$1.4billion for the1986/87 cropyear. Thisprogram was terminated
in the early1990s due to the huge burden on theCanadiantreasury.
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Special Canadian Grains Program

The Special Canadian GrainsProgram (SCGP) was an ad-hoc program that was
implemented in1986 and 1987 in theface of low grain prices worldwide. TheSCGP was enacted
to offset the loss incurred by Canadianproducersresulting from the subsidy warbetween the
UnitedStates and EuropeanUnion. The SCGP transferred C$1billion andC$1.1billion from the
Canadian government to grainproducers in 1986 and 1987,respectively. Thisprogram was used
duringonly the two years following theimplementation of theU.S. ExportEnhancement
Program.

Crop Insurance and Gross Revenue Insurance

Crop insurance wasessentially a voluntaryproduction guarantee program where
premiumswerepaid byproducers and matched by thefederal government. Administrativecosts
werepaid by the provincial governments.This program was integrated into the GrossRevenue
Insurance Program (GRIP) in 1991. GRIP is avoluntary program. Farmers must pay an
insurance premium to enter GRIP. It provides aminimumgrossincome perhectarewhich is
derived bymultiplying theminimumaverageyield for a givenarea by the 15-yearmovingaverage
price. If the farmer receives total revenuethat isbelow theGRIP amount, hereceives the
difference, regardless of whether the actualyield or actual prices are below the average. Subject
to a cap limitation, the farmer can set aside up to 2percent in anindividual account to be matched
by the federal and provincial governments. Theprogram triggerspayments when a farm'sgross
margin falls below a 5-year average or the netincome falls belowC$10,000.

Australia

Australiaproducesbarley in 5states: SouthAustralia, Victoria, Western Australia, New
South Wales, and Queensland. Asmallamount ofbarley is alsogrown in Tasmania. Australia
covers a huge area, but mostgrain isproduced near the regionspanning the southwest to
southeast coasts. Sheep and wheat are themajorcompetitors forland with barley. It is common
practice in Australia torotateland usebetween wheat,2-row barley, andsheep grazing. The
pasture phase of therotation is typically extended in yearswhenexpectedgrain prices are low
relative to expected wool prices.Crop productionfluctuates morewidely in Australia due to
price and climatevariability than in theothermajor barleyexporting countries.Barley marketing
is controlled by a marketing boardsystem as inCanada. However, in Australia there are a few
smaller barleymarketing boardsthat differfrom state to state.

The political philosophy in Australia has beenthatfarmers should havecontrol over how
their product is marketed. Producershave been adamantthatwhere institutions have been set up
for this purpose under state orfederal legislation, they shouldoperate withoutministerial
interference. In addition, therehave been timesthatthis mechanism hasallowed the
implementation of domestic pricecontrols in theform of price discrimination inthatdomestic
prices have been higher thanexport prices. Onejustification for thistwo-pricepolicy is that
domestic prices can be manipulatedcountercyclically toexport prices,making the "equalized" or
weighted average producerprice more stable than theexportprice [McGarry and Schmitz,1992].
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Australian Marketing Boards

There are over fiftygrain marketingboards in Australia. However, theAustralian Barley
Board hasjurisdictionover both SouthAustralia and Victoriawhich typicallyseed overone-half
of all barley inAustralia. Theother threemarketing boardshandling barley are the GrainPool of
Western Australia, the NewSouth Wales GrainBoard, andQueensland Co-operativeBulk
Handling Limited. Under the AustralianConstitution, powers to setprices and control
productionbelong to eachstate, but theCommonwealth has exclusivepowerswith respect to
excise duties andcustoms duties. The Commonwealth canlegislate onexport and interstate
trade, but the Constitutionprovides for freetrade amongstates. As a result of the Constitutional
division ofpowers,federal-level marketingboards such as theAustralian BarleyBoard aremainly
involved inexportmarketing activities. State-level boards andcorporations can setprices and
control productionlevels withintheir own borders; however it ispossible for aproducer to
circumvent the jurisdiction of thestate boards by selling produce across state borders.

The Australianboardsystem is similar inmanyrespects to the operations of theCanadian
WheatBoard, except thatAustralia has more than oneboard. Farmers receive aninitial payment
upondelivery. This payment is the sameregardless of the season inwhich barley issold and is
typically different for eachstate board.Each board pools allbarley received and issues afinal
payment based on the revenue received from salesless handling fees.Hence, producers can
obtain a guaranteedminimumprice for the barleythat isdelivered. As is the case in Canada,
AustralianBoards market all thebarleyused formaltingpurposes, but marketonly theresidual
feed.

EUROPEAN UNION (EU-15)

The EuropeanUnion is the largest producer and exporter offeed barley in theworld. The
composition of the EuropeanUnion has changedovertime. During the late 1970s andearly
1980s up until 1986, the EuropeanUnion was comprised ofonly tencountries (EU-10):
Belgium, Luxembourg, Denmark,France, WestGermany,Greece, Ireland,Italy, Netherlands, and
United Kingdom. In 1986, Spain andPortugal were added to create the EU-12. In 1990, East
Germany was merged with West Germany to form a reunified Germany. In 1995,Austria,
Finland, andSweden were added toform theEU-15. Therefore, anydiscussion of agricultural

policy issues in theEuropeanUnion would not be completewithout including all of thecountries
in the EU-15.

All membercountries of the EuropeanUnion fall under the jurisdiction of the Common
Agricultural Policy(CAP). The twopolicy instrumentsthathave a major effect onboth domestic
and international barleymarkets arevariableimport levies andexport restitutionpayments.

Variable Import Levies

Under the Common AgriculturalPolicy, any grainthat is imported by EuropeanUnion
membercountries is subject to avariableimport levy. A threshold price is set for each
commodity. Imports are notallowed to be sold on the domestic market forlessthan the threshold
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price. Because the threshold price isusually higherthan the domestic price, domestic consumers
will purchasebarley fromdomestic producers beforetheywill purchase imports.This rules out
price competition in the domestic market. CAP reform,which began in 1992, hasdropped the
threshold price but it isstill prohibitive inmost cases.

The new General Agreement on Tariffs and Trade (GATT)signed in1994 as a result of
the Uruguay round oftrade negotiations has prompted achange in the old variableimport levy
system. Under GATT all non-tariff barriers are to be converted to tariffs.This hasresulted in a
two-tiered tariffsystem, described in Schmitz,DeGorter, andSchmitz(1996). However, the
Special Safeguard Provisions(SSPS) under GATT allow the EU-15 to useeither a quantity
trigger or a price trigger(but not both) incombination with atwo-tiered tariffsystem.When the
EuropeanUnion offered its tariff schedule it included an indication of thetrigger prices it intends
to use under the SSPS. Depending upon the relationship between future world prices and trigger
price levels, the new system maylook like across between afixed tariff system in thespirit of
GATT or the old variablelevy system. As a by-product of the EU commitment, it islikely to
charge a form of variableduty bridging the gapbetween the world price and amaximumduty-
paid price [Josling and Tangermann,1995]. In any event, it is mostlikely that atleast in the near
future, imports ofbarley from outsidemember EU-15countrieswill continue toremain negligible.

Export Restitution Payments

The Common Agricultural Policycontains a provision for a system ofexportsubsidies
known as export restitutionpayments. This provision was in place longbefore the initialization of
the ExportEnhancement Program by the UnitedStates. If asale of barley in theexport market
qualifies forexport restitution, the governmentpays the differencebetween the (higher) domestic
price and the (lower) price received for theexportsale. To offset thehigh level of EEPbonuses
under the U.S.ExportEnhancement Program during the 1986/87cropyear, EUexportrefunds
on feed barleyreached ashigh as$139.75 European CurrencyUnits (E$139.75) permetrictonne.
By the 1988/1989 cropyear, themaximumrefundavailable haddropped to aslittle asE$59.95
per tonne due tosmaller EEPbonuses duringthat period. Export restitution

paymentsplay amajor role in internationalbarleymarkets as they act as anexportsubsidy for
feed barley shipments tocountries outside the European Union.

INTERNATIONAL BARLEY MARKETS

PLANTED BARLEY AREA

United States

Farmers in the UnitedStates grow both 2-row and 6-rowvarieties of barley. The
American Malting Barley Association (AMBA) establishes alist of varietiesthat are
recommended for maltingpurposes. Thelist is different for eachstate andvaries annually. A



3 Data for 1970 to 1985 were calculated from the barley variety surveys conducted by the USDA.  The data give total area
planted and percentages for each barley variety in each state by name.  The acceptable 2-row and 6-row malting varieties
listed by the AMBA in Know Your Malting Barley Varieties for each state and year were used to aggregate the data.  Only
those varieties that were accepted in a particular state in a given year were considered malting varieties.  Any variety that
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 Data for 1986 to 1994 were collected by the North Dakota Barley Council.  These values are reported in aggregate form4

for the Midwest and western regions in the United States Barley Statistics published by the North Dakota Barley Council
in April, 1995.  Hence, data for individual states for these years are not readily available.
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truckload ofbarley isconsidered ofmalting quality if the variety isapproved by the AMBA, meets
the grading standards established by the FederalGrain Inspection Services(FGIS), and meets
several additional non-gradequality factors. These non-grade factors arespecified by the
individual malster inindividual contracts. If ashipment is not of malting quality,then it is sold as
feed barley.There is no market distinction between2-row and 6-rowfeed barley.

The UnitedStates can besegmented into three distinctbarley growing regions. The
Midwest region containsNorth Dakota,Minnesota, andSouth Dakota.These three states
comprise roughly one-half of the entireU.S.barleyarea. Figure 3.1 shows the area planted
tomalting and feed varieties in the Midwestern UnitedStatesfrom 1970 to 1994. Totalbarley3

area reached its peak in 1986when 2.3million hectares were planted. Itsteadily declined to 1.4
million hectares in 1994. North Dakota has by far the largestbarleyarea planted in the country.
In 1994, North Dakotaplanted 971,000 hectares ofbarley whileMinnesota andSouth Dakota
seeded 263,000 and 160,000 hectares,respectively. The Midwestdoes not seed anynoticeable
area to 2-rowmalting varieties.Most of itsbarleyarea is planted to6-row malting varieties while
a smallquantity of feed varieties are also planted. In 1980, 88percent of Midwestbarley
plantingswere 6-rowmalting varieties. This number declined to 71percent in 1994. Minnesota
seeds the highest percentage of6-row malting varieties followed byNorth Dakota andthenSouth
Dakota. Forexample, in 1985, 95percent of thebarleyarea planted in Minnesota was6-row
malting, followed by 83percent in North Dakota and 60 percent in South Dakota.4

3.1



 In recent years, farmers in Montana near the North Dakota border have seeded a small area to 6-row malting varieties.5

 Survey data are available only for California, and no data exist after 1985.  A small amount (roughly 3 percent) of the area6

in California was planted to 2-row malting varieties before 1982, and roughly 2 percent was planted to 6-row malting
varieties before 1973.  The data reported for 1982 to 1985 show that 100 percent of the barley grown in California was
planted to feed varieties.
 Data on total barley area planted in the United States are taken from the USDA Crop Reporting Board and Crop Production7

Reports, various issues.  The area planted to 6-row and 2-row malting varieties are taken from Figures 3.1 and 3.2.  The
residual, which includes Colorado and Wyoming from 1970 to 1973 and California from 1986 to 1994, is assumed to be
100 percent feed.
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The western region contains Montana, Idaho, Washington, Oregon, Colorado, and
Wyoming. These six statescomprise over 40 percent of allbarleyplanted in the UnitedStates.
Figure 3.2 shows feed,2-row malting, and6-row malting barleyarea planted in the western
UnitedStatesfrom 1970 and 1994. Totalbarleyarea reached its peak of 2.2million hectares in
1985 andsteadily declined to 1.1million hectares in 1994. Montana has the largest area planted
to barley in the West. In 1994, Montanaplanted 526,000 hectaresfollowed by300,000 hectares
in Idaho. The Westplants feed,2-row malting, and6-row malting varieties. In 1980, 65percent
of the totalbarleyarea in the West was planted tofeed varieties, followed by 33percent planted
to 2-rowmalting varieties andonly 2 percent to 6-rowmalting. The fraction of totalbarley
planted to feed and6-row malting varieties has increasedover the last 15 years while the fraction
of 2-row malting varieties has declined. In 1994, 71percent of the total area was planted tofeed
while only 24percent of Westernbarleyarea was planted to2-row malting varieties. Thearea
planted to6-row malting varieties has increased to 5percent of total areaplanted in the West.
Montana grows most of the 2-rowmalting barleyproduced in the UnitedStates. In 1985, 45
percent of allbarleyplanted in Montana was2-row malting varieties, andnone was6-row
malting. In absoluteterms, the area planted to2-row malting varieties in thewestern United5

States has decreased while the areaplanted to6-row malting varieties hasincreased.

The third region includes California and therest of theUnitedStates.This region
accounts forroughly 10percent of the totalbarleyarea in the UnitedStates (350,000 hectares in
1994). Virtually all barleyplanted in this region are feed varieties.6

Figure 3.3 shows the area planted to feed,6-row malting, and2-row malting barley
varieties in the UnitedStatesfrom 1970 to 1994. The area planted to all types ofbarley7

decreasedfrom 1970 to 1974, increased until 1977, and then droppedsharply until 1980. In
1980, the area planted to allbarley in theUnitedStates wasroughly 3.4million hectares. It
increased to its highest historiclevel of 5.3 millionhectares in 1985. Since 1986,barleyarea has
droppedsignificantly. In 1994, total barleyarea hadfallen to 2.9 millionhectares--the lowest
level in recent years. During the 5-year periodfrom 1990 to 1994, the area planted tofeed barley
droppedsharply while thearea planted tomalting varieties did notfall asdramatically. Feed
barleyplanted area reached a historic low of 1.6million hectares in 1994, but the area planted to
2-row malting varieties was259,000 hectares in 1994,which is higherthan 1987, 1988, 1989 and
1992levels. Thearea planted to6-row malting varieties in1994 was 1.1million hectareswhich is
higher than the1979level and similar to the level of6-row malting varietiesplanted in theearly
1970s. Aside fromvarious agricultural policies and severalmarket factors,
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 The data for Alberta, Saskatchewan, and Manitoba are from the malting barley variety surveys conducted by the8

Brewing and Malting Barley Research Institute, reported in the Barley Briefs.  The data for the rest of Canada is
calculated as the residual from the total barley area planted as reported in the Canadian Grains Industry Statistical
Handbooks.  It is assumed that the rest of Canada grows feed only.
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the higherrate of decrease infeedacreage may be due to the reduction inyield differentials
between feed andmalting varieties.

Canada

Farmers in Canadagrow both 2-row and 6-rowvarieties of barley. The Canadian Grain
Commission, through a committee comprised ofindustry, government, and academics, determines
a list of registered varieties for eachbarleytype. If a variety is not onthis list, it is assigned the
lowest grade in its class. Themain difference between Canada and the UnitedStates is that for a
variety to be registered for2-row and 6-rowmaltingpurposes in Canada, it must bevisually
distinguishable from feed varieties unless it isgrown underspecialcontracting programs.
Canadian2-row malting varieties have long-haired rachillae tovisually distinguish them from 2-
row feed varieties. Canadian6-row malting varieties have had a bluealeurone to distinguish them
from white aleurone feed varieties. Over the last twodecades,Canadian malsters havetrended
toward 2-rowvarieties for domesticmaltinguse. This, combined with the factthat theUnited
Statesuses 6- row white varieties, has caused a shiftaway from6-row bluealeurone varieties in
favor of6-row whitevarieties. Since 1991, plantings of6-row whitevarieties have increased
from near 0, to roughly500,000 acres. These6-row whitevarieties are typically grown under
contract for the U.S. market.

Almost all of the barley inCanada is grown in Alberta, Saskatchewan, and Manitoba.
Before 1993, these three provinces plantednearly 95percent of the totalCanadianarea. In 1993
and 1994, this numberdecreased to under 90 percent. Figure 3.4 shows the area planted in
Canada to feedbarley varieties byregion from1974 to 1994. The totalfeedarea planted in8

Canada decreasedfrom 1974 to 1979. It increased to its peaklevel of 1,850,000hectares in
1986, then dropped to 1,230,000 hectares in 1992.Feedbarleyarea rose to 1,415,000 hectares in
1994 due to the large increase infeed barleyplanted outside the designated area. Alberta is the
largest grower offeed barley. In 1994,thatprovince planted 879,000 hectares tofeed varieties,
or 49 percent of its totalbarleyarea. Manitoba planted 134,000 hectares tofeed varieties in
1994, or 35 percent of its totalbarleyarea. Saskatchewan planted 180,000 hectares tofeed
barley in 1994, or 16percent of the totalbarleyarea planted inthatprovince. Saskatchewan
plants most of itsbarleyarea tomalting varieties.

Figure 3.5 shows the area planted to6-row malting varieties byprovince from1974 to
1994. The total areaplanted to6-row malting varieties inCanadadroppedfrom roughly 2.5
million hectares in 1974 toonly 811,000 hectares in 1994.This sametrend isevident in all three
provinces. In 1994, Alberta planted 311,000 hectares to6-row malting varieties whichcomprised
18 percent of its totalbarleyarea thatyear. Manitoba planted151,000 hectares to 6-rowmalting,
which was 29percent of its totalbarleyarea. Saskatchewan planted 223,000
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 Data for Australian barley area by state are from 1970 to 1979 are from the Australian Barley Board Annual Reports,9

and data for 1980 to 1993 are from the ABARE Commodity Statistical Bulletins.  Tasmania is not included because
under 40,000 hectares are planted to barley each year.
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hectareswhich was only 19percent of its totalbarleyarea. Typically, Saskatchewan plants most
of its barleyarea to 2-rowmalting varieties while Alberta plantsmost of its area tofeed barley.

Figure 3.6 shows the area planted to2-row malting varieties byprovince from1974 to
1994. Alberta planted753,000 hectares to 2-rowmalting varieties in1994which was 41percent
of total barley plantings.Manitoba does notgrow much2-row malting barley. In 1994, itplanted
only 98,000 hectares to 2-rowmalting varieties whichaccounted foronly 25% of its total barley
area. Saskatchewan planted 724,000 hectares to2-row malting varieties in1994which
represented 63% of its totalbarleyarea.

Figure 3.7 shows the total Canadianbarleyarea planted to each type ofbarley from1970
to 1994. Plantings of feed and2-row malting barley havetrended upward overtime while
plantings of6-row malting barley hasdecreaseddramatically. Canadian feed barleyarea increased
from 671,000 hectares in 1970 to 1,414,000 hectares in 1994. The area planted to2-row malting
varieties increased from733,000 hectares in 1970 to 1,866,000 hectares in 1994. The area
planted to6-row malting varietiesdecreasedfrom 2,600,000hectares in 1970 toonly 811,000
hectares in 1994. In 1994, 35 percent of the totalCanadian barleyarea was seeded tofeed
varieties, 45 percent was seeded to2-row malting varieties, and 20percent was seeded to6-row
malting varieties.

Australia

Australian barleyproducers currentlyplant2-row varieties almostexclusively. The
Australian Bureau of Statisticsreports that in 1987,only 107,000 hectares of 6-rowbarley was
planted in Australia. Inthatsame year, 2.2million hectares of 2-rowbarleywere planted. After
1987, separate statistics for2-row and 6-rowbarleywere no longerreported as the percentage of
6-row barley in Australia declined even further. Thequantity of6-row barleyplanted in Australia
is typically lessthan one percent in a givenyear. Hence, Australianmalting barley varieties are
not distinguishedthroughout theremainder of thisreport.

Australia can be segmented intofive different growing regions. Figure 3.8 shows the area
planted tobarley varieties inAustralia. South Australia historically seeds the largestbarleyarea.9

In 1993, that state seeded 1.1million hectares tobarleyvarieties, roughly 33percent of the entire
Australian barleycrop. WesternAustralia has historicallyseeded the second largest area to
barley, but New South Wales has surpassed Western Australia in some years. In 1993, Western
Australia seeded794,000 hectares ofbarley whichrepresented 23 percent of theAustraliancrop.
New South Walesseeded 600,000 in thatsame year, roughly 18percent of the entirebarleycrop
in thatyear. Victoria is historically beenbehind NewSouth Wales, with the exception of1993 in
which that stateplanted 649,000 hectares ofbarley (18percent) whileQueensland planted
233,000 hectares (6 percent). TheAustralian BarleyBoard hasjurisdiction
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 Most data for the area planted to spring barley come from the Gerson and Gauger Statistical Digests for the August to10

July crop year with the following additional assumptions.  Disaggregate data for Finland and Sweden are not available so
it is assumed that these two countries don't grow any winter barley.  Due to data limitations on winter vs. spring area in
some years, the following values were interpolated:  It is assumed that Austria has the same winter/spring area ratio as
they did in 1993, East Germany has the same winter/spring area ratio before 1990 as they did in 1990, and Spain and
UK have the same winter/spring ratio from 1980 to 1983 as they did during the three year average period from 1984 to
1986.
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over both SouthAustralia and Victoria and controlled roughly 52percent of theAustralian barley
area in 1993.

The totalbarleyarea planted in Australia increasedfrom 1.8million hectares in 1974 to a
recordhigh of 3.5 millionhectares in 1984. It droppedsignificantly in1986 due to the low
pooled price in 1985. It reached another peak in 1993 at 3.4million hectares. In 1994, the
projected area was 2.5million hectares,nearly onemillion hectareslessthan 1993 due to low
pooled returns in 1993. Unfortunately, consistentdata are notavailable for thepercentage of
barleyplanted tomalting varieties in each Australian growing region. The AustralianBarley
Board reports thesefigures forSouthAustralia and Victoria. In Victoria, an average of 88
percent ofbarleyplanted weremalting varieties for the1989 to 1993 period. Theannual
variability of this number is small. On theother hand, SouthAustralia had an average ofonly 35
percent seeded tomalting varietiesover thesameperiod. There is a large difference between
these two regions alone. Hence, it is not possible to obtain consistent estimates of thepercentage
of barleyarea planted to different varieties in Australiausing availabledata.

European Union (15)

Farmers in the EuropeanUnion cangrow barley ineither the spring or in winter. Varieties
differ depending upon the season. Winterbarley is usuallyused in rotationwith other crops and is
typically grown for use as feed. The southern regions of the EU-15 (i.e.,Italy, Greece, and
Portugal) do not growsignificant quantities of springbarley while thenorthern regions (i.e.,
Sweden andFinland) do notgrow significant quantities ofwinter barley. The majority ofarea
planted to winterbarley in theEU-15 is 2-rowfeed varieties although some regions (notably
France)grow significant quantities of6-row winter varieties aswell. Springbarley can be of feed
or malting quality. Because Europeans use2-row varieties for malting almostexclusively, nearly
all spring malting varieties are2-row. As is thecase in theother exporting countries, the market
for feed barley rarely distinguishesbetween2-row and 6-rowvarieties. In addition, the market
for 6-row malting barley in the EU-15 isalmost non-existent.

Table 3.1shows the estimated area planted to springbarley for each country in the EU-
15. In 1994, Spain had the largest area (2.2million hectares) followed by Greece(780,00010

hectares). Denmark, France, the UnitedKingdom, and Finlandeach had roughly475,000
hectares of springbarley in 1994.There hasbeen aconsistent downward trend in the area planted
to spring barley since1980with the exception ofGermany and Spain. The largerarea in
Germanyafter 1989 can be attributed to theunification ofEast and WestGermany. Spanish
spring barleyarea was on a upward trendfrom 1981 to 1992, but dropped off in 1993 and 1994.
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 Table 3.2 has the same source as Table 3.1.11
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In 1980, the total areaplanted to springbarley in EU-15 was 8.9million tonnes. By 1994,this
level haddropped to 5.7million tonnes.This trend in totalspring barleyarea issimilar tothat in
Canada formalting barley(Figure3.7), but opposite that ofAustralia (Figure3.8).

Table 3.2shows the estimated area planted to winterbarley for each country in the EU-15
from 1980 to 1994. In 1994,Spain and Germany had the largest area (1.4 and 1.3million11

hectares respectively) followed by France and the UnitedKingdom. Unlike the spring barleycase,
the area planted to winterbarley in the EU-15 did not start to decline until1985 and it has
decreased at a slowerratethan springbarleyarea. In 1980, winterbarleyarea was 7.1million
hectares. The area increased to 7.9million hectares in 1985 and hassteadily declined sincethen.
In 1994, totalwinter barleyarea was down to 5.3million hectares. Total EU-15barleyarea is
divided equallybetween spring and winterbarley in a typical year. The total barleyarea in EU-
15 has droppedfrom 16million hectares in 1980 to 11million hectares in 1994.

BARLEY SUPPLY

Different regions of the worldhave differentbarley supply and demandrequirements.
Brewers in the UnitedStates usemostly6-row white aleurone varieties ofbarley in the malting
process. Most other countries use 2-rowmalting barley forbeer with the exception of some Latin
Americancountries and asmallnumber of Canadian breweries. The UnitedStates produces a
large quantity of6-row barley, but only asmallquantity of2-row barley. Canada produces a
larger share of2-row barleythan the UnitedStates, but it produces a largequantity of both types.
It exports 6-rowmalting barley to theUnitedStates. The rest of the worldrequires2-row
malting barley for maltingpurposes and issupplied through domesticproduction and imports
from Canada and the UnitedStates, aswell asAustralia andEU-15.

Malting Selection Rates

Not all barleyplanted tomalting varieties is sold for use in the maltingprocess. Some of it
is sold for feeduse. The quantity ofbarleyproduced in a certain countrythat is accepted for
maltingpurposes does notvary significantly from year to year.However, the percentage of
barleythat is accepted formaltingfluctuatessignificantly from year to year due to variability in
yield.

There are twoways to measure thepercentage ofbarleyused in themaltingprocess. The
first may be referred to as the “planted”malting selectionrate and is defined as the percentage of
productionfrom fieldsplanted tomalting varietiesthat isactuallyaccepted for use in themalting
process.This measure canonly beusedwhen thepercentage breakdown between the area
planted to feed andmalting barleyvarieties, aswell as thepercentage of totalbarleyproduction
used formaltingpurposes, is known. The planted selectionrate is empirically difficult to estimate
because one must knowwhich fields areseeded tomalting varieties and which areseeded to feed
varieties. In addition, separate observations on theyield difference betweenmalting and feed
varieties are required.
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 The procedure for estimating malting barley exports and imports is described in Section 3.4.12

 The procedure for estimating domestic malting barley consumption is described in Section 3.3.13

 This assumes that there is no change in malting barley stocks from year to year.  Considering that malting barley14

is not stored for long periods of time, malting barley stocks are assumed negligible.  Any adjustment in yearly
ending stocks are incorporated into feed barley demand estimates (Section 3.3).
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Another measurement of themalting selectionratewhich does not require prior
knowledge of area planted may be referred to as the “produced”malting selectionrate. The
producedselectionrateequals the percentage of totalbarleyproduction that is used in themalting
process.This measuredoes not require the use of separateyield or area data.Note that the
planted selectionratemust be at least as large as the producedselectionrate and that these two
measures are equivalentonly if all of thearea planted tobarley isseeded tomalting varieties
exclusively.

The most difficult part ofcalculating the selectionrate isacquiring observations on the
total quantity ofbarley actuallypurchased formalting bymalsters. For most exporting regions
(excluding Canada), the quantity ofmalting barleydemanded/produced must be estimated
indirectly. In thisreport, theyearlyquantity ofbarleyused formalting in theUnitedStates,
Australia, and EU-15 (both produced and consumed) is estimated asmalting barleyexports12

subtractedfrom the sum of domesticmaltingconsumption (includingthat portionwhich may be13

re-exported inmalt or liquidform) and maltingbarleyimports. The quantity ofbarleypurchased14

for malting inCanada is obtained directly from the CWBAnnualReports. Since 1975, The
Canadian WheatBoard has kept separate pool accounts: one forfeed barley and theother for
“designated”malting barley. Theproducedmalting selectionrate in all four exporting countries is
calculated as themaltingquantity purchaseddivided by total barleyproduction. The method used
to calculate selectionrates foreachindividual country as well as theresulting productionlevels
for the fourmajor barleyexporting regions are described below. These results are critical for the
economic analyses ofSections 4 and 5.

United States

Figure 3.9 shows theproducedmalting selectionratesfacing theUnitedStates,Canada,
Australia, and EU-15from 1980 to 1994. The producedmalting selectionrate in theUnited
States averages 33 percent innormal years.This excludes 1980, 1988, and1989which were
years of abnormally lowproduction and 1984 to 1986which wereyears of abnormallyhigh
production. In 1988,which was the year oflowest production in recentmemory, theproduced
malting selectionrate increased to 54 percent. In 1986,which was the year of largesthistoric
production,this numberdropped to 26 percent. Hence, in yearswhenyield andproduction is
high, the selectionrate is lower because malsters tend to tighten their non-grade standards due to
the abundance of goodquality barley. Whenproduction isabnormally low, theytend to loosen
their standardswhich result inhigher selectionrates. In addition,especially in 1988, somehigh
quality feed barley held in reserve from theprevious year may have beenused formalting
purposes.



27

fig 3.9



 Aggregate U.S. production data is from USDA ERS-NASS (April, 1995) Feed Grains:  Background for Farm15

Legislation (AER-714).
 Data for Canadian barley supply are taken from the Canadian Grains Industry Statistical Handbook.  Designated16

barley purchases are found in CWB Annual Reports.
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Data arealsoavailable for thearea distribution offeed vs. malting barley for theUnited
States(Figure3.3). From thesedata,plantedmalting selectionratesfacingU.S.barleyproducers
can also be calculated. Average plantedmalting selectionrates of 67 percent are witnessed for
normal years(the results are not shown).Following the1988 drought, theplantedmalting
selectionrate roseabove 100 percent.This indicatesthateither somemalting qualitystocks were
heldoverfrom 1987 or thathigh qualityfeedstocksfrom 1987 were used to supplement the 1988
malting barleycrop.

Table 3.3shows feed, malting, andaggregatebarleyproductionlevels for thefour major
barleyexportersfrom 1970 to 1994. From 1970 to 1973,barleyproductionremained near 915

million metric tonnes. In 1974, thecombination of smaller barleyarea and lowyieldsforced
production down to 6.5million metric tonnes.Production increased until 1979. In 1980, lower
yieldscaused production todrop to 7.9million metric tonnes. From 1981 to 1986,production
increased to its historicallyhigh level of13.3million metric tonnes in 1986. In 1988, thedrought
causedvery low yields, andproduction dropped to aminimal level of 6.3 millionmetric tonnes.
From 1989 to 1993 productionleveled off, averaging roughly 9million metric tonnes peryear. In
1994, production was 8.2million metric tonnes.While current productionlevels are similar to
those of theearly1970s, Figure 3.3indicatesthat the areaplanted ismuchlower. This is due to
the increased yieldrealized by barleygrowers (2.8 tonnes per hectare in 1994 vs.roughly 2.2
tonnes per hectare in theearly1970s). However, there was no noticeableincreasingyield trend
over the 5-year periodfrom 1990 to 1994.

Canada

In Canada, the Canadian WheatBoard purchases all of thebarleyused formalting
purposes in anygiven year. Since 1975, this value has beenrecorded in the designatedbarley
pool account by theCanadian WheatBoard. Hence,unlike theU.S. case, the producedmalting16

selectionrate in agiven year can becalculated directly as the CWB designatedbarleypurchases
divided by thetotal Canadian barley supply.These values are shown alongside their
corresponding U.S.values in Figure 3.9 for1975 to 1993. The averageCanadianproduced
malting selectionratefrom 1975 to 1987 was 8 percent. However, the 6-year average of
producedselectionrates after 1987increased to 11 percent. Since 1987,Canadian selectionrates
havetrended upward butwith high variance. In 1993, the Canadianproducedmalting selection
ratereached 13.3 percent.

For comparison, the UnitedStates producedmalting selectionrate averaged 33 percent in
normal years and was 35percent in 1993.Canadian malting selectionrateshave historically been
lower than those in the UnitedStates, but the gap has narrowedslightly in recent years.While
selectionrates in the UnitedStates tend tovary inversely withU.S. productionlevels, Canadian
selectionrates do not show asimilar relationship withrespect toCanadianproduction
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 This approximation assumes that yield differences between malting and feed varieties are negligible.   Some17

would argue [Schmitz et al., 1993 and Brooks, 1993] that Canadian yield differentials may be as little as 5 percent. 
Carter (1993) argues that at times it may be as high as 25 percent.  Informal consultation with the American
Malting Barley Association and North Dakota State University Extension Service indicate that yield differentials are
probably currently just over 5 percent.  Data on the percentage of barley area planted to malting varieties come from
various Barley Briefs.
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levels. Thissuggests thatCanadian malting qualitystandards are not asvariable asthose in the
UnitedStates.

As in the UnitedStates,Canadian plantedmalting selectionrates can be calculatedfrom
producedselectionrates(using thedatashown in Figure3.7) bydividing by thepercentage of
barleyarea planted tomalting varieties. Theplantedmalting selectionrate inCanada(not17

shown) averaged 11 percentfrom 1975 to 1987with little variance. In 1988, the planted
selectionratejumped to almost 16percent. After 1987, it trended upward, butwith ahigh
variance. In 1993, the Canadian plantedmalting selectionratereached 20 percent. For
comparison, the UnitedStates has an averageplanting malting selectionrate of 67 percentduring
normal years. The difference in the plantedmalting selectionrates between Canada and the
UnitedStates ishigher than the difference inproducedmalting selectionrates. Some ofthis
discrepancy is due to the factthatCanada seeds a higherpercentage ofbarley to malting varieties
than the UnitedStates(Figure 3.7 vs. Figure3.3). However,some of this discrepancy may be
attributed to tighterquality standards byCanadian domestic malsterscompared to theirU.S.
counterparts.

Table 3.3shows total Canadianbarleyproductionfrom 1975 to 1993. There is asmall
increasingtrendsince 1975, but Canadianproductionlevels follow asomewhatcyclical pattern of
productionlevelsthat peak typically onceevery 4 years. The totallevel of barleyproduction in
1975 was 9,510,000 tonnes. The productionlevel in1994 was 11,690,000 tonnes. Production
levelspeaked in 1977, 1982, 1986, and 1990. Yields increased from roughly 2.2tonnes per
hectare to 2.5 tonnes per hectare in 1989. Totalbarley yieldsfrom 1990 to 1994leveled off at
around 2.85 tonnes per hectare. Thesenumbers aresimilar tothose in the UnitedStates. As is
the case in the UnitedStates, there was noappreciabletrend inCanadian barleyyieldsfrom 1990
to 1994.

Australia

In Australia, fourbarleyboards purchase all of thebarleyused in themaltingprocessfrom
producers. Unfortunately, consistenttime seriesdata on areaplanted to feed andmalting varieties
as well as thequantity ofmalting barley received by each Australian barleyboard areonly
available for the Australian BarleyBoardwhich has jurisdictionoveronly SouthAustralia and
Victoria. Hence, the total quantity ofmalting barley received by all Australianmarketing boards
is estimated indirectly as total Australianmalting barleyexportsplus the total quantity of
Australian malting barleyused in the production ofmalt forboth domestic andexport purposes.
This value isthen divided by totalbarleyproduction estimates to obtain the producedmalting
selectionrates.



 See Section 3.4 for a complete description of Australian barley export markets.18

 Data on domestic barley used for malting purposes and barley malt exports are aggregated from ABARE19

Commodity Statistical Bulletins data on “receivals” and disposals by Australian barley boards.  ABARE uses a malt
to malting barley ratio of 1:1.25 until 1991 and 1:1.20 after 1991.  Total malting barley exports for 1978 to 1982
are taken directly from ABARE.  Malting barley exports from 1983 to 1993 are aggregated from estimates
compiled by the author and are described in Section 3.4.
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Australian plantedmalting selectionrates are shown inFigure 3.9 for 1978 to 1992.
Australian selectionrates areroughly inline with thethose of the UnitedStates innormal years.
For example, in 1992, the Australianproducedmalting selectionrate was 30 percent.Australian
malting selectionrates areinverselycorrelatedwith productionlevels. Thisresult issimilar in the
UnitedStates.High maltingselectionrates,combined with low domestic consumption levels, are
the cause of therelatively high levels of malting barleyexportsfrom Australia.18

While plantedmalting selectionrates cannot be calculated forAustralia as a whole, these
numbers are provided by the AustralianBarleyBoard for SouthAustralia and Victoria(not
shown). Because SouthAustralia typically plantsaround 35 percent of its totalbarleyarea to
malting varieties, itsplantedmalting selectionrateaverages 18 percent. On the other hand,
Victoria plantsnearly 90percentmalting varieties which isalmost all selected formalting
purposes. Such a large difference in selectionrates between these two statesmakes it extremely
difficult to ascertain thetrue nature ofplantedmalting selectionrates for all of Australia.

Table 3.3showsthatAustralian barleyproductiondividedinto feed andmalting
categories.Malting barleyproduction is approximated as the sum of domesticbarley use for
maltingpurposes, exports ofbarley malt (in barley equivalentform), and exports ofmalting
barley. Becausemalting barley is typically held for only ashort period oftime, it is assumedthat19

there are nomalting barleystocksheldoverfrom previous years. Feedproduction is calculated as
the residual using the AustralianBureau of Agricultural and Resource Economics (ABARE)
estimates oftotal Australianproduction.

Table 3.3 indicatesthatmalting barleyproduction has trended upwardsince 1985. In
1985, Australiaproduced 920,000 tonnes ofmalting barleycompared to 1.6million tonnes in
1992. Thistrend issimilar tothat ofCanada. Thelevel of feed barleyproduction hasbeen
somewhatcyclical. It took ahugejump from 1.3million tonnes in 1982 to 3.7million tonnes in
1983, and increased again to 4.6 milliontonnes in 1984. After 1984, itdeclined to 2million
tonnes in 1988, but rose to 3.8million tonnes in 1992. TotalAustralian barleyproduction
reached its peak in 1984 and again in 1993, corresponding to the large planted area in those years.
Total Australian barleyproduction in 1992 was 5.4million tonnes, and 1993 production (not
shown in Table3.3) wasestimated at 7million tonnes.

EU-15

Producedmalting selectionrates aggregated over all 15 countries in the EuropeanUnion
from 1980 to 1993 are shown in Figure3.9. Maltingbarley use iscalculated by taking the
aggregatemalt production of allfifteencountries,multiplying by a1:1.25malt to malting barley
ratio andadding net malting barleyexports (see Section 3.4). The producedmalting selectionrate



 See Section 3.4.20

 Malting barley production is calculated using Gauger and Gerson Digests data on EU-15 malt production,21

aggregated and converted into malting barley using a malt to malting barley ratio of 1:1.25.  As malt imports from
outside EU-15 are almost negligible, this process approximates actual malting barley production levels.
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is approximated bydividing malting barley use by totalwinter and springbarleyproduction. A
cursoryglance at Figure 3.9 showsthat EU-15selectionratessteadily increased from1984 to
1993. In 1984, the EU-15 producedmalting selectionrate wasonly 10percent. In 1993, the rate
was 17 percent.This is due to the relatively largereduction in area planted tofeed barley in the
winter and the relatively largerproportion ofmalting barleyplanted in the springover the 1984 to
1993 period.

As the EU-15 covers awide areawith a variety of climates, dramaticvariability in
aggregatemalting selectionrates is notevident due to lowervariability in aggregateyields. EU-
15 producedmalting selectionrates are typically 4 percent above correspondingCanadianrates.
Because the EU-15 has a larger consumptionbase than theothermajor exportingcountries, its
malting barleyexports tonon-member countries aremuch smallerthan Canadian and Australian
malting barleyexports. However, its share offeed barleyexports tonon-member countries is
larger than anyother exporter.20

The yield difference between spring and winterbarley isquite large in the EU-15 when
compared to othermajor barleyexporting countries. Further,yields vary dramaticallyacross EU-
15 membercountries. Yield differences in the larger northern countries (i.e.,Germany,France,
and the United Kingdom) are typically onetonne per hectare in favor of wintercrops. In the
southern countries however,springyields are typically slightlyhigher than winteryields. Table
3.3 shows totalbarleyproduction foreach EU-15 country from1980 to 1994. Regionaldata21

are not shown, but thefollowing gives a flavor of the regional distributionalaspects of EU-15
barleyproduction.

Germany(East and West) has the highestlevel of barleyproduction in the European
Union. In 1994, 11million tonnes ofbarleywere produced inGermany. Franceproduced 7.8
million tonnes ofbarley in 1994.Although Spain has the largest area planted tospring and winter
barley, its yield is usually atleast 3 hectares per tonne lower than theothermajorproducers. For
example, in1994 the averageyield for bothspring and winterbarley in Germany was5.27
compared toonly 2.13 inSpain. In 1994, total barleyproduction in Spain wasonly 7.7 million
tonnes. Because winterbarley yield formost of the EU-15 countries is typically higherthan
spring barley,EU-15 produces more winterbarleythan spring Barley. In 1994, total Winter
barleyproduction was 23.4million tonnes while springproduction wasonly 20.4million tonnes
for a totallevel ofproduction for allbarley of43.8million tonnes. Althoughyields have increased
slightly due tobetterinput technology,barleyproduction hasdeclined since1984when arecord
64.5million tonnes ofbarleywere produced in EU-15.



 In some years there is also concern over certain types of diseases.  For example, potential buyers of U.S. grain22

were concerned with the high levels of vomitoxin (a toxic substance of mold origin) caused by excess moisture that
appeared in the 1993 and 1994 crops.  Price discounts emerged, especially in spring wheat markets (see Johnson,
Wilson, and Diersen, 1995).

 The U.S. feed price is calculated as the yearly July to June average of monthly average U.S. cash prices reported23

by the USDA in the Agricultural Prices Summary.  The USDA did not divide its price series into feed and malting
categories before 1979 nor do they report a separate cash price for 6-row and 2-row malting barley.

 North Dakota is the major producer of 6-row malting barley and does not plant significant quantities of 2-row24

malting varieties.  Montana plants the majority of 2-row malting barley in the United States and virtually no 6-row
malting varieties.  Hence, this procedure should give reasonable estimates.  Monthly cash price data were acquired
from the North Dakota Agricultural Statistics Service and by facsimile from the USDA Agricultural Statistics
Service. 
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BARLEY DEMAND

Barleyproducersreceive a pricethatdepends on the quality of thetruckload that is sold.
Various grading systems determine the generalquality of a certain shipment. Non-grade factors
are also major determinant of quality. Thesefactorsvary annually and by individual buyer.Some
of these factorsinclude plumpness,protein, germination, and varietal purity. If ashipment is22

considered to be ofmalting quality, the farmer receives a price premiumover thefeed barley
price. Barleygrowers in the UnitedStates andCanada receive a different price for feed,2-row
malting, and6-row malting barley whileproducers inAustralia and EU-15 receive a premium on
2-row malting barleyover feed.

United States

U.S.barleyproducersreceive a different price forbarleyused as feed andbarleyused for
malting. The premium for2-row malting barley is different from6-row malting barley. Figure
3.10 shows estimatedcash prices received by farmers for feed,6-row malting, and2-row malting
barley from1979 to 1994. The U.S.cash price for6-row malting barley isapproximated as the23

U.S.cash feed price plus the premiumbetween theNorth Dakotamalting and feed cashprices.
Similarly, thecash price forU.S. 2-rowmalting barley isapproximated as theU.S.average cash
feed price plus the premiumbetween the Montanamalting and feed cashprices.24

In most years, the premium for2-row malting barley was higherthan for6-row malting
barley. However, in 1980 and 1988, the premium for 6-rowmalting was higherthan the2-row
malting barley premium.Production was also at its lowestlevel duringthose two years.Cash
prices for all types ofbarleywere lowest in 1986 and 1987 due toabnormally highproduction
levels in 1984, 1985, and 1986. The premium for2-row malting barley has increased over the last
15 years. The premium for2-row malting barley in the early1980s was around $20 per tonne. It
has increased to approximately $40 per tonne in the 1990s. On theotherhand, the premium for
6-row malting barley has remainedbetween $10 and $20 per tonne over the last 15 years. The
increase in the premium for2-row malting barley may beattributed to the world market place.
While thedemand for6-row malting barley has remained injust a few countries,
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 Ending stocks for the United States, Canada, and EU-15 are taken from USDA PS&D View.  Australia is25

assumed to have no yearly stock adjustment as its ending stocks are low and ending stock data are somewhat
inaccurate.  The feed stock adjustment for year t equals barley ending stocks in year t-1 minus ending stocks in year
t.  It is assumed all carry-overs are used for feed use.

 U.S. consumption data are from Feed Grains:  Background for 1995 Farm Legislation.  Malting barley26

consumption is approximated as food and industrial use while the residual is assumed to be used as feed.
 Prices shown equal the total pooled payment per metric tonne for the highest grade in each category in a given27

year.  Starting in 1985, the barley prices are CWB #1 Feed Barley, 2-row Special Select, and 6-row Special Select. 
The data are taken directly from the Canadian Wheat Board Annual Report (various issues).
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the world market for 2-rowmalting barley hasexpanded. Thus, exporting countries can
command higher premiums for2-row malting barley.

Table 3.4shows estimated consumptionlevels for feed and malting barley aswell as the
feedstockadjustments from1980 to 1994 in the fourmajor barleyexporting regions. U.S.25

malting barleyconsumption has grownsteadily from 3million tonnes in 1970 to 3.6million tonnes
in 1994. This reflects the increase inU.S.beer demand due to populationgrowth. In 1970,26

U.S.domestic feedbarleyconsumption was around 9.3million tonnes.This numberfell during
the 1970s. Consumptionlevelsrosesharply from1981 to 1985 and decreasedfrom 1986 to
1988. Feed consumption has trended upwardsince 1989.U.S.feed consumption was 8.7million
tonnes in 1994. Comparisons between Table 3.4 andFigure3.10 showsthatfeed consumption is
negativelycorrelatedwith barleyprices, butthatmalting barleyconsumption isnot. Thelevel of
malting barleyconsumption increasesovertime aspopulation and beer consumption increase.

Canada

Canadian barleyproducersreceive different payments from the Canadian WheatBoard
depending upon the type andquality of the barley delivered. Figure 3.11shows the pooledcash
prices received by Canadian barleyproducersfrom 1972 to 1993. The data are presented in
Canadian dollars per metrictonne. Averagefeed barley pricesreached a peak in 1980 at 146.5527

Canadian pertonne. In 1987,feed pricesbottomed out at $74.08 per tonne. In 1993, the pooled
feed price was roughly$100 per tonne. There hasbeen a large historic fluctuation inmalting
price premiums. For example, the premium between feed and6-row malting barley in1972 was
only $4.82 pertonne. That was due to shortsupplies ofgoodquality barley inthatyear.
However, in 1986, the price premium was$104.40 per tonne due to a surplus ofgoodquality
barleythatyear. In 1993, the price premium between feed and6-row malting barley was$43.96
per tonne.

Figure 3.11 also shows the pooled prices received for2-row and 6-rowmalting barley.
Until 1982, the2-row and 6-rowmalting priceswerenearly identical.Starting in 1982, the price
premium began toincrease. For example, the price premium between2-row and 6-rowmalting
barleyreached $16.90 per tonne in 1993. Theincrease in the price of2-row vs. 6-rowmalting
barley has been due to increasedworld demand for2-row malting barley relative to6-row
varieties.

t 3.4
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 Domestic malting barley consumption is calculated by subtracting malting barley exports in Canadian Grain28

Exports from the "Designated Barley acquired" entry in the CWB pool account statement of operations for
designated barley contained in the CWB Annual Reports.  Feed (and seed) consumption is approximated as the total
barley disposition in Canadian Grains Industry Statistical Handbook less the sum of the aforementioned domestic
malting barley consumption and total Canadian barley exports.

 Price data are taken directly from the Australian Barley Board Annual Report (various issues).  Prices are shown29

for the highest barley grade in each category.  The ABB reports a separate price for 6-row feed barley but the
amount is quite small.  Note that the grading system can vary from year to year.
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Table 3.4shows Canadian consumptionlevels for feed and malting barley from1980 to
1994. Malting barleyconsumption steadily declined from1980 to 1985, butsince 1986,28

consumptionlevels have widelyfluctuated, reaching a low of564,000metric tonnes in 1987 and a
high of 871,000 tonnes in 1993.Canadian feed barleyconsumptionrose between 1980 and 1983,
but then dropped in 1984. It increased to anall-time high of 8.3million tonnes in 1987 due to the
recordbarleycrop in 1986. After 1987,feed consumption steadilydropped toroughly 7.1million
tonnes in 1992. In 1993,feed consumptionrebounded to 8.2million tonnes.

Australia

Australian barleyproducersreceive different payments dependinguponwhich grain
marketing boardhandles barley inthatfarmer's particularstate. The total pooledbarley payment
received by Australian farmers varies by region aswell as byvariety and quality.Consistent price
time seriesdata foreachindividual barleyboard areunavailable.However, data areavailable for
SouthAustralia and Victoria from the AustralianBarleyBoard andfrom the GrainPool of
Western Australia. As the AustralianBarleyBoard typically controls over 50 percent of the
Australian barleyproduction and SouthAustralia is the major barley supplier, thefinal pooled
price received by Australian farmers inSouthAustralia can be used to approximate the price
received by Australian farmers. Thesebarley prices areshown in Figure3.12 for 1970 to 1993
and are measured in Australian dollars per metrictonne.29

Figure3.12 showsthatAustralian barley pricestrended upwardfrom 1971 to 1983when
farmers received$140Australian pertonne for 2-rowfeed barley and$160Australian pertonne
for 2-row malting barley. The premiumbetween feed andmalting barley was $20 pertonne. In
1985, the feed price haddropped to $111 per tonne while themalting pricedropped to $121 per
tonnewhich represents a $10 per tonnemalting premium.After 1985, the premium between
malting and feed barleytook a large jump. In 1986,although prices wererelatively low, the price
premium increased to $30 per tonne. Asimilar phenomenonoccurred in Canada at thesame time
(Figure 3.11) although Canadianpremiumswerehigher thanthose inAustralia and the United
States.This increase in premiums may haveresultedfrom theExportEnhancement Program in
the UnitedStateswhich dumped a huge quantity of feed qualitybarley on the internationalmarket
during1986--thefirst year of theprogram. Theserelatively large premiums continued through
1992. In 1993, the pooledbarley price received bySouthernAustralian farmersdropped toonly
$93 per tonne forfeed and$121 per tonne formalting barley. This is why thearea planted to
barley in1994 dropped byalmost 1million hectaresfrom 1993levels(see Figure3.8).

fi 3.12



 Consumption of malting barley is defined as the total quantity used by Australian malsters to produce malt for30

both domestic and foreign use and is from ABARE data on “receivals.”  Feed consumption is calculated as total
barley receivals minus malting consumption minus feed exports (see Section 3.4).  Hence, stock levels are not
explicitly taken under consideration.

 Data on monthly prices received by farmers for malting and feed barley are aggregated from Agricultural Prices, a31

monthly Eurostat publication from Luxembourg, using the July to June unweighted average of monthly prices from
various issues.
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Table 3.4shows feed andmalting barleyconsumption in Australia from1980 to 1992.30

Malting barleyconsumptionlevelsrosesteadily from402,000metric tonnes in 1984 to780,000
tonnes in 1992 due to increased population and increased export opportunities forbarley malt and
barley maltbased alcohol. Domestic feed consumptionlevels inAustralia have beenerratic as
they depend on the relativecosts ofalternative feed grains. Domesticbarley feedconsumption
peaked in 1987 and again in 1992 due tohigher relativecosts for otherfeedsubstitutes such as
feedwheat and corn.

EU-15

Figure3.13 shows theyearlyaverage ofmonthly prices fromJuly toJune received by
farmers in Germany,France, and the UnitedKingdom for feed and malting barley.Prices are31

reported in EuropeanCurrency Units(Ecu = E$). Data onthese three countries are shown
because theyproduce a large portion ofbarley in EU-15 and are all original members of the
European Union. As Figure3.13 shows,barley cash pricesreached their peak across the board in
1983 andhave been on adownward trend eversince. There aresignificant differences in the price
levels ofboth types ofbarleybetween different countrieswithin theEU-15. Malting prices in
Germany are higher thanthose in UK, whilemalting prices inFrance aresignificantlylower. In
fact, Frenchmalting barley prices are typicallylower than U.K. andGerman feed prices. French
feed prices are alsosignificantlylower than those inGermany and UK. Prices forboth types of
barley in allthree countries trended together until 1985. In 1986, as EUfeed pricesdropped,
German and French malting barley prices actuallyincreased.This is partly due to theU.S. export
enhancementprogramwhich dumped a large quantity of lowerquality barley on theworld market
in 1986.

Malting premiumsreached a peak in 1987. Inthatyear, the averagemalting barley prices
received by farmers in Germany, the United Kingdom, and Francewere E$219, E$177, E$166
per tonne,respectively. The correspondingfeed priceswere E$170, E$153, and E$128 per
tonne. 1987malting premiumswere E$49 per tonne inGermany,E$24 per tonne in the United
Kingdom, andE$38 per tonne in France. By 1993,malting barley prices haddropped to E$157
per tonne, E$154 per tonne, and E$136 per tonne inGermany, the United Kingdom, andFrance,
respectively. Corresponding feed prices haddropped to E$129, E$140, and E$118respectively.
U.K. feed prices surpassed German feed prices in 1990. By 1993, the malting premium had
dropped to E$28 per tonne inGermany,E$14 per tonne in the UnitedKingdom, andonly E$18
per tonne in France. The downward trend in EU-15barley prices and malting premiums is the
majorreason that area and productionlevels in EU-15 have declined since 1987.
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 Malting barley consumption is calculated as total malting barley production (see Table 3.3) plus malting barley32

imports minus malting barley exports (see Section 3.4).  This approximation assumes that all stocks held at the end of
the year are only of feed quality.  Note that any significant quantity of malt imported by EU-15 member countries is
imported from another country from within the Union.  Feed consumption equals total consumption minus malting
barley consumption.  Total consumption is approximated as total production plus non EU-15 net imports plus a stock
adjustment.  The stock adjustment is calculated as the difference between this year's ending stock and last year's ending
stock as reported in the USDA PS&D View and is shown in Table 3.4.
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Table 3.4shows EU-15 feed andmalting barleyconsumption from1980 to 1993.32

Malting barleyconsumption,which includes all barleyused in themaltingprocess by EU-15
malsters for resale in both domestic andexport markets, dropped to 6.7million tonnes in 1985.
After 1985, EU-15malting barleyconsumption trendedsteadilyupward until it reached its highest
level of 8.1 milliontonnes in 1991. Totalmalting barleyconsumption was 7.8million tonnes in
1993. Looking back at Figure3.13,malting barleyconsumption in EU-15 is nothighly negatively
correlatedwith prices as would beexpected. Instead,malting barley demand is derived from the
demand for beer.

EU-15feed consumption jumped fromonly 44.2million tonnes in 1983 to a historichigh
of 50.6million tonnes in 1984.This was in largepart due to theincrease in feed barley prices
from 1980 to 1983 and the subsequent price decrease in 1984 and 1985. Feedbarley
consumption in EU-15 went on amajordownward trend after 1984. By 1992,feed barley
consumption had reached a low of 31.3million tonnes, but reboundedslightly to34.7million
tonnes in 1993.This rebound was due to a majordrop in theprice of feed barley price from1992
to 1993.

BARLEY EXPORTS

The ExportEnhancement Program,established under the1985FarmBill, provides
subsidies to U.S grain companies on certain grain shipments sold to targetedcountries. As of
1994, Algeria, Bulgaria, Cyprus,Egypt, the former Soviet Union,Iraq, Israel, Jordan,Morocco,
Poland, Romania, Saudi Arabia, and Tunisia have all benefited fromlower prices due to EEP
subsidies for feed barley.These 13 countrieswill henceforth be referred to as EEP markets while
all otherimporting countrieswill be referred to as non-EEP markets.While Slovenia and China
benefited from EEP subsidies for malting barley on one shipment each of37,500 tonnes and
150,000 tonnes in 1993 and 1994,respectively. These countries are referred to as non-EEP
markets.This study covers the EEP period up to 1993. Hence, the effects of EEP onmalting
barley for thepurposes ofthis study are assumed to benegligible.



 Data on U.S. exports of all barley are taken from United States Barley Statistics reported by the North Dakota33

Barley Council.  Export data for feed and malting barley are not available; however, data for malting barley exports
are available for Canada, Australia, and Germany.  The weighted ratio of malting/barley exports for these countries
were used to approximate U.S. malting barley exports in the following fashion:  All barley sold to China, South
America, and Central America are assumed to be of malting quality.  Barley sold to the current European Union
(EU-15) and Turkey before 1985 is assumed to be feed.  All exports to EU-15 after 1984 are assumed to be of
malting quality and 18 percent of the barley sold to Turkey after 1984 is assumed to be malting barley.  In addition,
3 percent of exports to Japan and 27 percent of U.S. exports to Taiwan are assumed to be malting barley.  Finally,
data available on each individual barley shipment under the Export Enhancement Program, acquired from the
USDA Foreign Agricultural Service, were aggregated by year and the North Dakota Barley Council data were
altered so that in years that the reported EEP shipments are greater than total barley exports to a given country, the
data are replaced with the reported EEP quantity.  The EEP data subdivide exports into malting and feed barley and
only two shipments of malting barley were made under EEP.  These were 37,500 tonnes to Slovenia in 1993 and
150,000 tonnes to China in 1994.

 Canadian export data are divided into feed and malting barley exports by country of destination in the Canadian34

Grain Commission's Canadian Grain Exports publications.
 The disaggregated export data are from the Gerson and Gauger Statistical Digests.  The Gerson data do not35

separate feed and malting barley in 1983 to 1986.  Hence, feed barley exports for those years are estimated as the
Gauger data, minus the explicit malting barley export data given in the ABARE Commodity Statistical Bulletins. 
The following additional assumptions and changes were made due to the lack of disaggregated data for some data
points and the obvious inaccuracies present in either the Gerson or ABARE data when cross-checked with each
other and the International Wheat Council World Grain Statistics:  Turkey is assumed to import only malting barley
in 1985; in 1984, feed exports were set at 1.72 million tonnes for Saudi Arabia, 392,000 tonnes for the former
Soviet Union, 481,000 tonnes for Japan, 182,300 tonnes for Singapore, and 0 tonnes for Sri Lanka.

 Yearly export data from each EU-15 country to each importing country were grouped and aggregated from36

Gerson and Gauger Statistical Digests reported for January to December.  Intra EU-15 trade includes all 15
countries for each year even though the number of countries in the European Union increased from 8 to 15 over the
period in question.  To disaggregate malting barley from feed barley, it was necessary to approximate the
percentage of malting barley imports on an individual country basis by taking the weighted percentage for similar
shipments from Canada, Australia, and Germany as these are the only data that disaggregate barley exports into feed
and malting.  The following malting/total barley weights were used.  Using the German data on trade within the EU-
15, it was found that the roughly 25 percent of barley exported from Germany was malting barley and this number is
applied to any Intra EU-15 exports.  EU-15 exports to Switzerland are assumed to be 2 percent malting barley, 18
percent for Turkey, 3.5 percent for the Former Soviet Union, 75 percent for former Czech-Slovakia, and 100
percent for all Asian, African, and South American countries.  Exports to the United States and Canada are also
assumed to be of malting quality.  In practice, EU-15 exports to the United States and Canada were made only in a
few instances.  The volume of these shipments were almost negligible.
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MALTING BARLEY EXPORTS

Table 3.5showsmalting barleyexportsfrom the UnitedStates, Canada, Australia,33 34 35

and EU-15, to rest-of-the-world (ROW)non-majorbarleyexporting destinationsfrom 1983 to36

1993. The Tablealso shows Canadianmalting barleyexports to the UnitedStates and EU-15
imports fromoutside themembercountries.

Disaggregated data on 2-row and 6-rowmalting barleyexportsfrom Canada and the
UnitedStates are notavailable. Hence, the relative quantities ofmalting barleyexports canonly
be indirectlyascertained byexamining thevarietal requirements by brewers inboth countries. For
example, Anheuser-Busch(the second largest brewer in NorthAmerica) uses 70percent 6-row
white varieties and 30 percent2-row white. In the past,Miller brewing company utilized 100
percent 6-row whitevarieties but recently announcedthatthey would switch to 20percent 2-row
white varieties.Coors, thesixth largestbrewing company inNorth America, uses 100
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 Johnson, D. and W. Wilson (1994).37
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percent 2-rowvarieties. Theother U.S. brewershave historicallyused 100 percent6-row
varieties. Labatt's brewery uses 50 percent6-row blue and 50percent 2-row whitevarieties. The
otherCanadian brewers use 100percent 2-rowwhite varieties. The recentrise in the use of 2-37

row white varieties relative to6-row varieties inNorth America has increased thearea planted to
2-row varieties in Canadawhich has increased theexport of 2-rowed whitemalting barley from
Canada into the UnitedStates. Itseemslikely that theUnitedStates exportsalmostexclusively 6-
row varieties (mostly to Latin Americancountries) and thatalmost all ofU.S.malting barley
imports from Canada are6-row white varieties.

As Table 3.5shows, the UnitedStates hasbeen a netimporter ofmalting barley since
1986--thefirst year of theExportEnhancement Program(EEP). Virtually all malting barley
imported into the UnitedStatesoriginates in Canada.U.S.malting barleyimports have increased
over recent years. In 1993,they reached ahistorically high level of546,000metric tonnes. The
UnitedStates and EU-15play only a minorrole in internationalmalting barleymarkets.

The two major players in international malting barleymarkets are Australia and Canada.
China, Taiwan,Japan, andBrazil are the majormarkets for Australianmalting barleyexports.
The UnitedStates,China, and Colombia are the majormarkets for Canadianmalting barley
exports. Canadian malting barleyexports reached ahistorically high level of860,000 tonnes in
1993.

Australian malting barleyexportshave steadily increased and havereached a historichigh
of roughly 1million tonnes in 1993. A large portion ofthis increase can beattributed to the large
increase in malting barleyexports toChina. For example, Chinaimported an average of over
500,000 tonnes ofmalting barley from Australiaover the 5-year periodending in 1993. The
yearlyaveragemalting barleyexports toChina for thepreviousfive years was under100,000
tonnes.

Historically, Australiaexported large quantities ofmalting barley tocountries in the EU-
15. For example, in1983 it exported 334,000 tonnes ofmalting barley to theEU-15, most of
which wasimported by the formerEastGermany. Australia continued to exportmalting barley to
the EU-15 until 1990 as shown in Table3.5. Since 1990, no countryfrom outside thecurrent
EuropeanUnion hasexportedsignificant quantities ofeither type ofbarley to theEU-15.
Because the EU-15 has a larger consumptionbase than theothermajor exportingcountries, its
malting barleyexports tonon-member countries arerelatively small. The EU-15 became a net
exporter ofmalting barley in 1988. In 1993, the EU-15exportedonly 142,000metric tonnes of
malting barley to non-membercountries.

Feed Barley Exports

Table 3.6shows feedbarleyexports to EEP destinations by source country andCanadian
feed barleyexports to the UnitedStatesfrom 1983 to 1993. Table 3.7shows feedbarleyexports
to non-EEP destinations by source, aswell asU.S.,Canadian, and Australian feed barleyexports
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 See Section 3.4.1 for a discussion of the techniques used for approximating feed and malting barley exports by38

region.
 Feed exports for the United States are calculated by taking the North Dakota Barley Council data for total exports,39

and subtracting estimated malting barley exports.  This data is replaced by data on EEP shipments for countries in
years where reported EEP shipments are higher (see Section 3.4.1).
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to EU-15. SaudiArabia is the largestfeed barleyimporter in the world followed by the Former38

SovietUnion and Japan. Thesethree countries account fornearly one-half of all feed barley
imports in the world in agiven year.

Tables 3.6 and 3.7show estimatedU.S.feed barleyexports. Before 1984, theUnited39

States exportedsignificant quantities of feedbarley to theEuropean Union. After 1984,exports
to the EU-15 dropped to 0. Before 1985,feedexports to countries thathave not received EEP
bonuses werehigher thanafter 1985. Forexample, feedexports to countries thathave not
received EEP bonuses were821,000 tonnes in 1984. In 1986,this number wasonly 98,000
tonnes.

The totalvolume of barleyexportsfrom the UnitedStates was the lowest in 1985 and
highest in 1986. During the first year of EEP in 1986,U.S.barleyexports rose to the recordlevel
of 3.1 million tonnes due tohigh stocklevelscaused byhigh productionlevels from1984 to 1986
and anticipation of the program. After 1985,virtually all U.S.feed barleyexports were to
countries thathave received EEPbonuses. For example, in 1986, more than 3million tonnes of
feed barleywere exported to EEP destinations whileonly 100,000 tonnes were exported to non-
EEP destinations. EEP sales and total feedexports were low in 1988 and 1989 due to low EEP
bonuses duringthosesame years. In 1993, feedexports to EEP destinations were 1.2million
tonnes whilefeedexports to non-EEP destinations wereonly 79,000 tonnes.

Tables 3.6 and 3.7show Canadian feedbarley to EEPmarkets and the UnitedStates, and
feedexports to non-EEP markets,respectively. Total Canadian feed barleyexports reached their
peak in 1986when 6.5million metric tonnes ofbarleywere exported. In 1993,Canadian barley
exports totaled 3.8million tonnes. The U.S. ExportEnhancement Programcameinto effect in
1986, but seemed to have had littleinitial effect on the quantity exported to targeted countries. In
1985, Canadian barleyexports to U.S. EEPdestinations were 1.75million tonnes. In 1986,this
quantity increased to 4,667,000 tonneswhich was roughly 75percent of totalfeed barleyexports.
The quantity sold by Canada to EEP destinations remainedhigh until 1991. In 1991, itdecreased
to 1.2 milliontonnes--less than 50 percent of totalfeedexports. In 1993,only 594,000 tonnes
were exported EEP destinations.This was lessthan 25 percent oftotal Canadian feed barley
exports in thatyear.

Tables 3.6 and 3.7show Australian feedbarleyexportsfrom 1983 to 1993 to EEP and
non-EEP destinations,respectively. Feedexports to those countriesreceiving EEP bonuses
droppeddramaticallyonce the program wasimplemented in 1986. For example, in1985feed
exports to EEP destinationsfrom Australiawere 2.3million tonnes.This number wasreduced to
755,000 tonnes in 1986. After 1986,feedexports to EEP destinations did notrise abovethat
number until 1993, when Australiaexported 1.6million tonnes to SaudiArabia as aresult of the
abnormally largearea planted tobarley inthatyear (Figure3.8). 1994 exports are projected to be
low due to lower area andyields. Table 3.6 seems tosuggest that the ExportEnhancement
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Program in the UnitedStates had more of animmediate effect on Australia than on Canada in
terms of relativeexport market shares.

Tables 3.6 and 3.7show EU-15 feedbarleyexports to EEP and non-EEP destinations,
respectively aswell as itsfeed barleyimports by source countryfrom 1983 to 1993. Intra-EU
trademakes up a largeportion of EU-15 exports.Only the nonIntra-EU tradelevels areshown
in Tables 3.6 and3.7. Table 3.6showsthat the largest portion of EU-15barleyexports is
comprised of feedbarleyimported by countries thatreceive EEP bonuses from the UnitedStates.
EU-15 is the largestfeed barleyexporter in the world. The reason that is most oftencited as
justification for theU.S. ExportEnhancement Program is to counter the effects of restitution
payments and importlevies by theEuropeanUnion inorder tomaintainexport marketshare in
the face of rapidly expanding EU-15 grainexports.

Table 3.6shows the increase in feedbarleyexports to those countries targeted by EEP
from 1983 to 1985. Feed exports to EEP destinations increasedfrom 2.1million tonnes in 1983
to 6.8 milliontonnes in 1985. EU-15feedexports more than tripled inonly three years.Most of
this exportexpansionoccurred in SaudiArabia and the formerSoviet Union. Forexample, feed
exports to SaudiArabia jumped from846,000 tonnes in 1983 to 3.1million tonnes in 1984. In
addition, feedexports to the former SovietUnion increased from793,000 tonnes in 1984 to 2.6
million tonnes in 1985.

When theExportEnhancement Program wasinitiated in 1986, it had success against EU-
15 feedexports for thefirst two years as feedexports to EEP destinations dropped to 5million
tonnes in 1987. Once the EEP bonusdropped in 1988 and 1989, EU-15 exports increasedagain.
In 1990, higher EEP bonuses pushedEU-15 exports down, buteven in the face of largebonuses,
feedexports to EEP destinations continued toincrease after 1990 untiltotal barleyexports
outside the EU-15 reached the recordlevel of 9.8 milliontonnes in 1992. By 1993, the European
Union had exhausted theirbarleystocks due to CAPpolicy reform and the futureoutlook for
evenlower grain prices. Total barleyexports outside the EU-15 dropped to 5.9million tonnes in
1993.

ESTIMATION OF DOMESTIC SUPPLY AND DEMAND

DOMESTIC BARLEY SUPPLY

United States

Farmers in the UnitedStates canplant feed barley,2-row malting barley, and6-row
malting barleyvarieties. The largestbarley growingstates are in the upper Midwest where corn is
not a significant alternativecrop. There aresome specialty cropsavailable such assunflowers and
more recently canola, but the largest competingcrop isspring wheat and durumwheat. Hence,
the area planted tobarley at time tshould theoretically be a function of the expectedbarley price
and the expected wheat price. However, theU.S.farm program under the 1990FarmBill distorts
this potential relationship.Barleygrowers who participate in the U.S.farm program must adhere
to historically basedconstraints on theland base allowed for barleyproduction. Potentialbarley
growers candecide to either participate in thebarley farmprogram (inwhich case they must
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satisfy certain set-aside requirements under the Acreage SetAsideProgram), to not participate in
the program and plant whatevercropthey wish (in whichcase they are noteligible for deficiency
payments), to leave theland fallow, or to place marginal land in theConservation Reserve
Program (inwhich case they receive a governmentsubsidy in the form of a specifiedrentalrate).
If the farmerchooses to participate in the U.S.farm program, the participatingbarleyproducer
receives revenue equal to the domestic pricemultiplied by thequantity sold and receives
additional revenue in the form of adeficiency payment which equals thequantity ofbarleysold
multiplied by the differencebetween the target price and the domestic price. Since the late 1970s,
1980, 1988, and 1989have been the only years in which farmers have notreceiveddeficiency
payments for barley.Hence, due torelatively high targetprices (which have remainedconstant at
$108.39 per tonne ofbarley since1990),farmers’ planting decisions do not necessarily depend on
the expected domesticbarleyprice. Their decisions may be affected by variouspolicy variables
associated with theU.S.farm program in addition to expected prices. Thesevariables must be
considered whenconstructing an econometricmodel of barley supply.

Table 4.1shows the estimated coefficients of the behavioralequations associated with the
U.S.barley industry.Each row represents a dependentvariablethat is affected by selected
explanatory variables in each column. Plantedarea is depicted in units of thousands of hectares,
prices are inU.S.dollars pertonne, consumption andstocklevels are in thousands oftonnes,
yield is in tonnes per hectare, and the selectionrate is in percentageunits. Each non-empty entry
in the table represents the estimated coefficient associated with the ordinary least squares
regression of the dependentvariable withrespect to the independent explanatoryvariable. All
equations arelinear withrespect to the explanatoryvariables. The last two columnsgive the
number of observationsused in theanalysis (beginning in1980), the R , and standard error. The2

R value gives an indication of thepercentage of variation in the dependentvariablethat is2

explained by the combination of explanatory variables. Eachparameter has an associated t-value
which is given in parenthesesunderneath the parameter. Ahigh absolute t-value implies that the
independent variable has ahigh statisticalsignificance of affecting thedependent variable.
Typically, anabsolute t-value of over 1.8impliesthat one can be atleast 95 percent confidentthat
variations in the explanatory variablecontribute to variations in the dependentvariable.

The firstthree rows of Table 4.1 give thecoefficients of theequations thatestimate the
area planted to feed,2-row, and 6-rowmalting barley varieties in theUnitedStates. The area
planted to feedbarley varieties varies inversely with total barleyset-asides and the expected wheat
price. Totalbarleyset-asides equal the programbarleyarea that is setaside under the Acreage
Reduction Program (roughly 1million tonnes in 1993)plus theprogrambarleyarea registered
under the Conservation Reserve Program(1.1million tonnes in 1993). The expectedfarm wheat
price at time t equals theyearlyaverage of theJuly toJune monthlyweighted average of feed
barley prices received byU.S.farmers at country elevators for all wheat attime t-1 asreported by
the National Agricultural Statistics Service (NASS). Hence,when theexpected wheat price rises,
the area planted tofeed barley varietiesdecreases.Barley feedarea alsovaries positively with
logarithmic time.That is, overtime (starting in 1980 ceteris paribus), the area planted tofeed
barleyexpands, but at a decreasingrate. The expectedfeed barley price



49

tbl 4.1



50

is not included in the feedarea equation becausewhen it was included, itresulted in anegligible
and insignificant effect. This may be partially due to thedistorting effects of theU.S.farm
program and/ormulticollinearitybetween expectedbarley prices andexpected wheat prices.
Similar relationships hold for6-row malting barley asshown in the third row of Table4.1. Again,
neither the expectedfeed price nor theexpected 6-rowbarley price was significant so theywere
excluded from the analysis.

The second row of Table 4.1 gives thecoefficientsassociated with2-row malting barley
area. Inthis case, the expected 2-rowmalting barley price is significant, andexpected wheat
prices are insignificant and excluded. The expected2-row malting barley price at time t is
calculated as theyearlyaverage of theJuly toJune monthlyweighted average feedbarley prices
received byU.S.farmers at country elevators for allbarley at time t-1 plus the differencebetween
the yearlyaveragemalting barley price received at Montanaelevators by Montana farmers attime
T-1 and the yearlyaverage feedbarley price received at Montanaelevators by Montana farmers at
time T-1 asreported by NASS.Hence, as the expected2-row malting barley priceincreases, the
area planted to2-row varieties increases. The area planted to2-row malting varieties has
expanded overtime as someU.S. brewershave shiftedtowardbarley maltcomposed of 2-row
varieties.

Some of the6-row and 2-rowmalting barleythat isplanted is not actuallyused in the
maltingprocess. If thequality of a certainmalting barleycrop is too low, itmust be sold as feed
barley. Tocalculate the actualsupply of feed and malting barley, theyield must be known, and
the selectionratemust be calculated. The selectionrate is computed as the percentage of
productionfrom thearea planted tomalting varietiesthat isactuallyused in themaltingprocess.
Unfortunately, accurate records of the actualyields foreach variety of barleyplanted in agiven
year are notkept so the average aggregateyield must be used to calculatesupply. Row 4 of
Table 4.1showsthat themalting barleyselectionrate in theUnitedStates ishighly dependent on
the averagebarley yield. Thenegative relationship between selectionrates andyieldssuggests
that U.S. brewers mayrelax their gradingstandards in years of tightsupply andrestrict their
standardswhen supply is abundant. Inaddition,high aggregateyields can beassociated with
abundant precipitationwhich generates cropswith higherproteinlevels. Highproteinlevels are
good forfeeduses, but not formaltingpurposes.

Following similar logic, it may bethatmalting premiums(the difference between the price
received for malting and feed barley) are higher in years when supply is tight whencompared to
years of abundant supplies. Two-row malting barley premiums areapproximated by taking the
difference between themonthlyweighted averagemalting barley and feed barley prices received
by Montana farmers at the elevator. Montana is used because2-row varieties compriseover 95
percent of the area planted tomalting barley inthat state.Similarly, 6-row malting barley
premiums areapproximated by taking the difference between themonthlyweighted average
malting barley and feed barley prices received by farmers atNorth Dakota elevators. North
Dakota is usedbecause6-row varieties compriseover 95 percent of the area planted tomalting
barley inthat state. Rows 6 and 7 in Table 4.1show the results of2-row and 6-rowmalting
premiumsregressed against averageyield andtime. While the yieldcoefficient of the2-row
malting barley premium isnegative, it is not significant.Instead,empirical evidencesuggests that
the 2-rowmalting barley premium has been increasingovertime (as indicated by thehigh t-value
of 4.5),regardless ofyield. A similar analysis of6-row malting barley premiumsshowsthat while
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6-row malting barley premiums have slowlytrended upward, ceteris paribus,yield variability
explainsmost of the premium variation as indicated by theextremelyhigh t-value of-6.5 on the
yield coefficient and thecorresponding R of 78 percent. Thevalues for theexogenousvariables2

along the top of Table 4.1 and thecoefficients in Table 4.1 can beused to construct aneconomic
model to simulateU.S.barley supplyresponse.

Canada

Barley farmers in Canadagrow feed barley,2-row malting barley, or6-row malting barley
varieties. Most brewers in Canada use2-row malting varieties whilemost U.S. brewers use 6-
row white malting varieties.Most of the 6-rowmalting barleythat isplanted today is contracted
with U.S.malsters for sale toU.S. brewerssuch as Anheuser-Busch. The Canadian WheatBoard
(CWB) is the single-desk buyer andseller of Canadian2-row and 6-rowmalting barley and is the
single-desk exporter ofCanadian feed barley.Although westernCanadian farmers cangrow oats
and specialty crops such as canola,wheat is the largest alternativecrop forCanadian barley
producers. Hence, one would expect the area planted tobarley inCanada to depend on expected
wheat prices aswell asexpectedbarleyprices. Table 4.2shows the estimated coefficients of the
behavioral equations associated with theCanadian barley industry. Table 4.2 is similar to Table
4.1 in most respects. The expected price attime t isapproximatedusingtotal payments by the
Canadian WheatBoard over the August toJuly cropyear for the highestgrade ofgrain in each
category attime t-1. Since 1986,these gradeshave beencategorized as: #1feed barley, special
select2-row malting barley, specialselect6-row malting barley, and #1 Canadianwestern spring
wheat. The units in Table 4.2 are the same asthose for Table4.1, except that allprices are given
in Canadian dollars per metrictonne.

Rows 1 and 2 of Table 4.2show that the areaplanted to feed and2-row malting barley
depends on expectedfeed and2-row maltingprices, but the coefficients are not significant at the
95 percentconfidence level.However, the t-values of 1.4 and1.6,respectively, indicatethat
expectedbarley pricesplay some role in determining feed and2-row malting barleyareas. The
expected wheat priceplays a significantrole in determining feedbarleyarea. In the 2-rowmalting
barleycase, there hasbeen a slightlydecreasing logarithmictime trend in area planted. The EEP
dummyvariable (which equals one during the EEP years and 0 beforethat) represents a structural
shift in 2-row areaplanted. After 1986, the first year of theExportEnhancement Program,
Canadian2-row malting barleyareajumped to nearly 2million hectares and stayed nearthatlevel
until 1991. Since 1991, thearea planted to2-row malting varieties inCanada declined steadily.
As shown in Table4.2, 6-rowmalting barleyarea increasessignificantly with anincrease in the
expected 6-rowmalting barley price anddecreasessignificantly with logarithmic time. The
explanatory variablesassociated withCanadian feed barleyarea (R of 24 percent) are not as2

significant as the explanatory variablesassociated with the2-row malting (R of 76percent) and2

6-row malting (R of 93percent)barleyarea. Two reasons that the expected CWBfeed barley2

price may not behighly significant in explaining feed barley planting decisions arethat an
increasingportion ofCanadian feed barleyoriginates in non-designated CWB areas andbarley
producerswithin thedesignated areahave theoption of selling feed barley tootherCanadian
grain companies aswell as tootherfarmers.

tbl 4.2
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Averagebarley yields in theUnitedStateshave a significant impact onU.S.selectionrates
and also affect6-row malting barley premiums.Does thereexist asimilar pattern in Canada? The
evidence presented in Rows 4, 5, and 6 of Table 4.2show the coefficientsassociated with the
selectionrate, 2-rowmalting premium, and6-row malting premium. Row 4showsthat the
Canadian selectionrate has trended upward overtime, but the t-value of-0.1 on theyield
coefficient indicatesthatCanadian selectionrates do notsignificantlydepend on averageyield
levels. What about Canadian maltingbarley premiums?Rows 5 and 6 indicatethat there issome
relationship betweenmalting premiums andyield levels, but this relationship is not significant at
the 95 percentconfidencelevel asindicated by the low t-values of-1.0 on theyield coefficients
for both 2-row and 6-rowmalting barley.Moreover, theevidencesuggests that there is no
significant timetrend forCanadian malting premiums.

Australia

Australian barleyproducersplant feed barley varieties and2-row malting barleyvarieties.
Over 95 percent of allAustralian barley isplanted to2-row varieties. There is nosignificant
quantity of6-row malting barleyplanted in Australia. In Australia, farmers notonly have the
option of growing wheat,they alsograze asignificant number of sheep toproduce wool as an
alternative to growingbarley. Hence, one would expect the Australianbarleyarea to depend on
the expectedbarleyprice, expected wheat price, and expected wool price. Table 4.3shows the
estimated coefficients of the behavioralequations associated with the Australianbarley industry.
Table 4.3 is similar to Tables 4.1 and4.2. The expectedfeed barley price at time t is
approximated as the total payments received by farmers inSouthAustralia from the Australian
BarleyBoard (ABB)during the November toOctober cropyear at timet-1. The ABB typically
controls over 50 percent of allbarleyproduction in Australia, andSouthAustralia is its largest
producer (pricesreceived by Victorian farmers aresimilar tothosereceived bySouthAustralian
farmers). Consistentdata are notavailable forsome of theotherAustralianstates. Allprices in
Table 4.3 are given in Australiandollars per metrictonne.

Row 1 of Table 4.3shows the relationship between the area planted to allbarley varieties
in Australia and the expectedfeed price, theexpected wool price, and thelogarithmic time
parameter. All of the coefficients arehighly significant. When theexpectedfeed barley price
rises, thetotal barleyarea in Australia expands.When theexpected wool price rises, somebarley
area is taken out of production and used for sheep grazing. There hasbeen an increasing time
trend in the area planted tobarley inAustralia. Unfortunately, consistent disaggregatedata on 2-
row malting and feed barleyarea are notavailable for all Australianstates. ExpectedAustralian
Wheat Board wheatprices wereoriginally included in the analysis ofAustralian barleyarea, but
the results were notsignificant.

Row 2 of Table 4.3shows the relationship between the Australian selectionrate and the
averagebarley yield. Because disaggregatebarleyarea data are notavailable, the selectionrate
for Australia is approximated as the percentage of totalbarleyproduction that is used in the
maltingprocess. It isassumedthat allmalting barley in Australia is2-row. Table 4.3 indicates
that as theaverageyield increases, the Australian selectionrate decreases. Therelationship is not
significant at the 95percentconfidence level, but it is significant at aslightly lower confidence
level. Inaddition, Australian selectionrateshavetrended upward overtime as
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indicated by the 2.1 t-value associated with thetime parameter in Row 2. Row 3 of Table 4.3
indicatesthat the 2-rowmalting premium in Australiadoes not dependsignificantly on the
averagebarley yield, but hastrended upward overlogarithmic time. Again, because almost all
malting barleyproduced inAustralia is2-row, there is noanalysis of6-row malting premiums
provided in Table4.3.

European Union 15

Farmers within the EU-15 cangrow barley duringboth the winter andspring seasons.
Those countries farthest south (e.g., Greece and Portugal)plant barley in thewinter while those
furthest north (e.g.,Sweden andFinland) plant barley in thespring. The countries in themiddle
(e.g.,France,Germany, and the United Kingdom)grow significant quantities ofbothspring and
winter barley. Typically,winter barley has a higheryield than springbarley, butmost winter
barley isused for feed while springbarley of highenoughquality isused in themaltingprocess.
The EuropeanUnion plants almost 100percent 2-rowvarieties for maltingpurposes.

Table 4.4shows the estimated coefficients of the behavioralequations associated with
the EU-15barley industry.Prices are given in European CurrencyUnits (ECU) per metrictonne.
Consistentmonthly price series are notavailable for allcountrieswithin theEU-15, butmonthly
prices received by farmers for feed barley and for malting barley areavailable forFrance,
Germany, and the United Kingdom--thethreemajor grain producingcountries. The expected
EU-15barley price at time t isapproximated as theJuly toJune average ofmonthly prices
received by farmers (asreported by Eurostat) inFrance,Germany, and the United Kingdom at
time t-1, weighted by each country's share of totalbarleyproduction attime t-1. Theanalysis of
the EuropeanUnion depicted in Table 4.4starts in theyear1983 as opposed to 1980 (as was the
case for the UnitedStates,Canada, and Australia) because of the inherent structural shift
associated with the factthat the EU-15 wentfrom a netimporter ofbarleybefore 1983 to amajor
net barleyexporter.

Row 1 of Table 4.4showsthat the expectedfeed barley price has a significant impact on
the winterbarleyarea seeded in the EU-15 as shown by the t-value of 5.2 on the expectedfeed
price coefficient and theR-square of 73 percent. Row 2 of Table 4 shows asimilar relationship
with respect tomalting barley. Thet-value associated with theexpectedmalting barley price
coefficient is2.8, and the R for thespring barleyequation is 44 percent. Hence,when the2

expectedfeed barley priceincreases, winterbarleyarea in the EU-15 expands; andwhen the
expectedmalting barley priceincreases, springbarleyarea expands.

Row 3 of Table 4.4 gives theresults of the regression of the selectionratewith respect to
the spring barleyyield andtime. Disaggregatedata onwinter and springbarley yield foreach
country in the EU-15 wereavailable. The selectionrate in the EU-15 isapproximated as the
percentage ofspring barleyproduction that isactuallyused in themaltingprocess. Thehigh t-
value of -5.9 associatedwith the spring barleyyield coefficient indicatesthat in years ofabundant
supply, the selectionrate decreases while in years of restrictedsupply, the selectionrateincreases.
In addition, thehigh t-value of 8.4 associated with thetime parameter indicatesthat the EU-15
selectionrate hassteadily increasedovertime. Part of thereason for thehigh statistical
significanceassociated with theyield andtime parameters in the EU-15 is thatbecause the EU-15
covers such awide and diversearea, there isless variability inaggregateyields. The
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steady increase inEU-15yields may have increasedfeedproduction at a faster ratethanmalting
barleyproduction. In addition,high quality malting barley may begrown in a fewspecificregions
whosecropcomposition andland base have notchangedsignificantlyovertime. Hence, while the
absolutelevel ofproduction ofmalting barley may changeonly alittle, the relativelevel of malting
barleyproductionwith respect tofeed barleyproduction canvary significantly.

Row 4 of Table 4.4shows the results of the regression of the average EU-15malting
premium withrespect tospring yield. Theaveragemalting premium iscomputed as theJuly to
Juneyearlyaverage of the difference betweenmonthly malting barley prices and feed barley prices
received by farmers in France,Germany, and the United Kingdom, weighted by theirrespective
production shares. The t-value of-1.5 associatedwith the springyield coefficient for 2-row
malting barley premiums is not significant at the 95percentconfidencelevel but is significant at a
slightly lower level. Looking back at Tables 4.1 to4.3,barley yield has aslight effect on2-row
malting premiums inCanada and theEU-15, buttime is not afactor. On the otherhand,barley
yield does not affect2-row malting premiums in Australia or theUnitedStates, but 2-row
premiums inthese two countries areincreasingovertime.

DOMESTIC BARLEY DEMAND

The demand for barley can be separatedinto the demand for feedbarley,2-row malting
barley, and6-row malting barley. Once atruckload ofbarley has beendetermined to be of
malting quality, it becomes aseparatecommodity for marketingpurposes. Feed andmalting
barley are notsubstitutes in demand.Malting barley isused for processingmalt that is further
processed to createalcoholic beverages (mainlybeer). However,feed barley isused as feed and
has manydemandsubstitutes. In the UnitedStates, corn, soybeans, oats, andfeedwheat are all
demandsubstitutes forfeed barley. InCanada, feedwheat andoats are themainfeed barley
demandsubstitutes whilefeedwheat is themajor feedsubstitute in Australia. Consumers in the
EuropeanUnion have a widerange of feedsubstitutes, the composition ofwhich varies byregion.
Because of thehigh degree of substitutability among variousfeed grains, the prices of the major
feed demandsubstitutes must be consideredwhenconstructing an econometricmodel of barley
demand.

Tables 4.1 to 4.4contain the relationship between domestic feed andmalting barley
consumption and domestic prices in each of the fourmajor exporting regions. Disaggregatedata
on 2-row and 6-rowmalting barleyconsumption in the UnitedStates andCanada are not
available, but estimates ofaggregatemalting barleyconsumption can be approximated. The third
and second to lastrows in Tables 4.1 to 4.4show the coefficientsassociated withfeed and
malting barleyconsumption. Table 4.1 indicatesthat U.S.feed barleyconsumption depends on
the price of feed barley(approximated as theJuly toJuneyearlyaverage ofmonthly pricequotes
for Duluth #2 barley) and the price of feedcorn (approximated as theJuly toJuneyearlyaverage
of monthly pricequotes forChicago #2 corn) with associated t-values of-4.1 and 2.7,
respectively. Hence, when the price ofbarleyincreases, ceteris paribus, the consumption ofU.S.
feed barleydecreases andwhen the price ofcorn increases, ceteris paribus, the consumption of
U.S.feed barleyincreases.



 One should also keep in mind that domestic malting barley is used to produce beer for both consumption at home40

and consumption abroad.  An increase in the demand for beer abroad increases the domestic consumption of
malting barley used to produce both beer and barley malt for export.

57

Table 4.2shows asimilar result for Canada exceptthatfeedwheat is used as thefeed
substitute. Thefeed barley price isapproximated as the August toJuly yearlyaverage of the
monthlyaverage pricequotes for Winnipeg #1 barley. The feedwheat price is approximated as
the August toJuly yearlyaverage of themonthlyaverage pricequotes for Winnipeg #3 feed
wheat. The t-value of-2.6 associatedwith the feed barleycoefficient and thet-value of 2.4
associated with thefeedwheat coefficient confirmthatwhen the feed barley price declines and the
feedwheat price rises, the consumption offeed barley inCanada increases. Table 4.2also shows
a significant increasing timetrend inCanadian feed barleyconsumption.

Table 4.3shows asimilar result for Australia exceptthat corn is used as aproxy for feed
wheat because a consistenttime series on Sydney feedwheat prices is notavailable. The
Australian domestic feedbarley price andcorn price are approximated as theyearlyaverage cash
price paid for domestic2-row English bulk barley anddomesticmaize at Sydney,Australia
(ABARE). The t-values of-2.4 and 3.5 associatedwith the coefficients on thedomestic feed
barley andcorn priceindicate resultssimilar tothose for the UnitedStates and Canada.

Table 4.4shows the results of the coefficients on EU-15domestic feedbarley
consumption. Because data on EU-15consumer prices are notavailable,producerprices are
used as a proxy for the consumer prices. The t-value of-3.4 on thefeed barley priceshows the
expected result thatwhen the price of feed barley in EU-15rises, the consumption of domestic
barley falls. However, thehighly significantt-value of-6.6 on thetime coefficient in Table 4.4
indicatesthatconsumption of feedbarley in EU-15 has steadily declined since 1983. This time
trend is not apparent inAustralia and the UnitedStates. On the otherhand, Canadian
consumption of feedbarley hastrended upward overtime. Part of thereason for thedeclining
time trend in EU-15feed consumption isthat thereexists a wide variety ofsubstitute cropswhich
different countrieswithin the EU-15 can use instead ofbarley for feedpurposes. In theanalysis
of feed barleyconsumption in the UnitedStates,Canada, and Australia (Tables 4.1 to4.3),
substitute crops are used as explanatoryvariables. EU-15wheat price series,similar tothose
used for EU-15feed barley, are also available.However, these prices arehighly correlatedwith
feed barley prices and are excluded from the analysis.

The results ofmalting barley demandestimates are shown in Tables 4.1 through4.4. In
the malting barleycase, the effect of the absolute domesticmalting barley price ondomestic
malting barleyconsumption is not statisticallysignificant in any of thefour major exporting
countries.Malting barley isonly a smallcomponent of the ingredients used in the production of
beer. Maltingbarley demand is derived frombeer productionwhich is highlycorrelatedwith
population growth. Astime increases, the consumption of beer—and hence, the consumption of
malting barley—increases withworld population growth. Asindicated in Tables 4.1 to4.4,
malting barleyconsumption has increased overtime withstatisticalsignificance in allfour major
exporting regions. The domestic consumption ofmalting barley isdetermined indirectly through
the selectionratewhich is different in each country and canvary with the relativequantity and/or
quality of the domesticbarleycrop in agiven year(see Section 4.1). Thedomestic price of40

malting barley isdetermined indirectly and is based on the feedbarley price plus a malting
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premiumthatvaries by type and by country.This malting premium can vary with the relative
quality of the domesticbarleycrop in agiven year. For example, thedomesticU.S. premium
between6-row malting barley and feed barley varies with the quality of theU.S.barleycrop in a
given year. Asshown in Table4.1, theaverageU.S.barley yield(which isused as a proxy for
cropquality) has a statistically significant affect on theU.S. premium for 6-rowmalting barley. In
years whenU.S.barley yields are low, theU.S. 6-rowmalting premium is higherthan in years
whenU.S.barley yields are high.

DOMESTIC BARLEY STOCKS

In most exporting countries,significant quantities ofbarleystocks are carried overfrom
one year to thenext. Becausefeed grains can bestored forrelatively longperiods of time,
farmerstend tohold morestockswhen prices are relatively low than when prices are high. In the
case ofbarley, virtually theentire volume ofcarry-over stocks isfeed quality barley. Malting
barleycarry-overs are typically negligible. Aneconometric estimation of feedbarley supply and
demand would not be completewithout adjustingstocklevels as feed barleyprices change. The
last row in Tables4.1, 4.2, and 4.4shows the estimated relationship betweenstocklevels and
domestic prices for the UnitedStates,Canada, and EU-15,respectively. Ananalysis ofAustralian
stocklevels is not included because consistent estimates are notavailable. However,inferences
from severalsources suggest thatAustralian barleystocks aremuchlower than those in theother
major exportingcountries. For these reasons,annual differences in Australiancarry-over stocks
are assumed to be negligible.

The t-values of-3.7, -3.5, and -2.9 in thelastrows of Tables4.1, 4.2, and 4.4 associated
with the coefficient estimates for the UnitedStates,Canada, and EU-15 indicatethat thedomestic
feed price is a statistically significant determinant of thelevel of feed barleycarry-over stocks in
those countries. In all three exporting regions, anincrease in the domestic price of feedbarley
causes markets to become more attractive toproducers,which causes a decrease infeed barley
stocks. The R associatedwith all three exporting regions is over 50 percent,indicatingthat2

variations in the domestic feedbarley priceexplainover 50 percent of the variation in carry-over
stocks in those countries.

BARLEY SIMULATION MODEL

An econometricsimulation modelwill be used to estimate the economic impacts of
proposed policy changes on international barley markets.  The model uses statistical relationships
among the area planted to feed and malting varieties, feed and malting consumption levels, stock
levels, selection rates, malting premiums, average yields and expected prices in the United States,
Canada, Australia, and EU-15.  These domestic relationships are combined with various import
and export market clearing conditions and restrictions implied by the structure of barley markets
and certain agricultural policies to simulate the workings of international barley markets.

MODEL OVERVIEW



59

An overview of the concepts driving the simulation model is provided in this section.
Specifically, a hybrid spatial model is developed to simulate feed barley and malting barley trade
flows.  The feed barley sector is described first, followed by the malting barley sector.  Figure 5.1
is provided so that the reader can more readily follow world barley trade flows.  The rectangular
boxes in the middle of Figure 5.1 represent the four major barley exporters.  These indicate the
countries of origin from which barley production and barley stocks are released.  The four oval-
shaped boxes at the top of Figure 5.1 represent the domestic markets corresponding to the four
major barley exporters.  Production of barley from each major exporting country flows to its
corresponding domestic market.  Feed barley stocks can either be released or withheld from the
domestic market.  The three oval-shaped boxes at the bottom of Figure 5.1 represent the
international barley markets with excess barley demand.  Excess supply originating from any of
the four major exporters is shipped to the world malting barley market if it is of malting quality.  If
the excess barley is not of malting quality, it is shipped to either the “EEP destination” feed barley
market or the “non-EEP destination” feed barley market.  A dashed line in Figure 5.1 represents
the flow of malting barley while a solid line represents the flow of feed barley.  The arrowhead
indicates the direction of trade flows. 

It is easiest to start with the feed barley sector in the European Union 15 (EU-15).  The
Common Agricultural Policy (CAP) in the EU-15 utilizes two instruments of protection.  The first
is the variable import levy system which essentially establishes a prohibitive trade barrier to
potential importers.  Hence, it is assumed that no barley imports from outside EU-15 member
countries enter the EU-15.  The second instrument is the export restitution payment system. 
Export restitutions insulate EU-15 farmers from economic price discovery implied by supply and
demand conditions through a process whereby the government chooses a producer price level and
provides export restitution payments such that farmers within the EU-15 receive the same price
regardless of whether they sell to the domestic market, non-EEP destinations, or EEP
destinations.  For this reason, feed barley prices facing EU-15 are assumed to be exogenous in this
model.   Because the domestic and foreign prices facing EU-15 producers are the same, an
assumption with respect to the relative export allocation between EEP destination importers and
non-EEP destination importers must be made.  In this model, it is assumed that the EU-15 exports
a certain quantity of feed barley to non-EEP destinations.  This quantity is fixed with respect to
price, but increases with time.  The stock-adjusted difference between EU-15 feed production and
the sum of domestic feed consumption and feed exports to non-EEP destinations is dumped into
EEP destination markets.  The EU-15 will attempt to export feed barley to the non-EEP
destinations first due to a small price premium that non-EEP markets pay over EEP markets. 
Two justifications for fixed export levels to non-EEP destinations are provided.  The first is that
the EU-15 provides feed barley to certain non-EEP markets exclusively (e.g., Libya) whose
import requirements have increased somewhat steadily over time, regardless of price.  The second
is that the volume of feed barley exports from the EU-15 into non-EEP destinations is much lower
than the volume of exports into EEP destinations and that in practice, EU-15 exports to EEP
markets have fluctuated dramatically while exports to non-EEP markets have not.
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Consider the additional restrictions imposed on international feed barley markets by the
interaction of U.S. grain traders in the marketplace.  Since EEP became effective in 1986, high
EEP bonuses have caused U.S. grain exporters to reallocate virtually all of their feed barley
exports away from non-EEP markets in favor of EEP markets.  This is because the introduction
of EEP made it no longer as profitable for U.S. grain traders to sell feed barley into non-EEP
markets.  This essentially severed the price linkage that had existed before 1986 between the U.S.
domestic price and the import price in non-EEP markets.  However, the price linkage between the
U.S. domestic price and the import price in EEP markets was strengthened.  The United States
can be viewed as a competitive price taker in international barley markets because it is comprised
of multiple grain traders and few barriers to entry.  Hence, the “law of one price” between
domestic and EEP feed barley markets must hold (from the U.S. perspective).  That is, in
equilibrium, the feed barley price that U.S. grain traders receive from the domestic market must
be equal to the price that U.S. grain traders receive for exporting feed barley to EEP destinations
(which includes the EEP bonus).  If this were not the case, a revenue maximizing U.S. grain
trader would reallocate feed barley across the two markets until prices became equalized.  This
condition implies that in equilibrium, the average import price in EEP markets must equal the U.S.
domestic price minus the average EEP bonus, plus the average cost of transportation to the
Pacific Northwest port, plus the transportation cost from the U.S. port to the average EEP
destination.  It seems intuitive that the market conditions implied by the profit maximizing
behavior of U.S. grain traders can be viewed as the “spatially competitive” portion of the
simulation model.

Now consider the Canadian case.  The Canadian Wheat Board is the single-desk exporter
of both feed and malting barley which implies that it has some monopoly power in the
international market place.  The Canadian Wheat Board has four market outlets for feed barley.  It
has the option to sell feed barley into the domestic market, the EEP market, the non-EEP market,
and the U.S. market.  Hence, it can maximize total revenue with respect to all four markets
through price discrimination.  However, this maximization behavior is not unconstrained.  The
CWB is limited by several structural constraints imposed by agricultural policies of other
exporting countries.  Two of these constraints have already been discussed (the residual dumping
of feed barley into EEP markets by the EU-15 due to export restitutions and the price link that
must exist between the U.S. domestic market and the EEP market due to EEP).  The CWB is also
faced with U.S. supply and demand relationships which include stock adjustments and the reaction
of the Australian marketing boards.  In addition, the CWB does not have monopoly power in its
domestic feed market.  Further, the Western Grain Transportation Act (WGTA) has provided for
a discount on railroad freight rates for barley transported to Vancouver for export.  The level of
this subsidy affects the relative allocation of Canadian barley exports between overseas
destinations and U.S. markets.  In this model, it is assumed that the CWB acts as a competitive
price taker with respect to its domestic feed market and that a price link exists between the EEP
feed market (which is used as a proxy for the equilibrium world price) and the Canadian domestic
feed market.  This price link is directly affected by the average EEP subsidy provided by the U.S.
government because the EEP bonus affects the import price in EEP markets.  The price link is
also directly affected by the level of subsidy provided by the government under the WGTA.  To
summarize, the Canadian Wheat Board maximizes total revenue with respect to the four feed
barley markets subject to a number of constraints imposed on feed barley markets.  In addition,
the CWB faces the reaction of the Australian marketing boards which function as its direct
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oligopolistic competitor in international export markets.

Here we consider the case of Australia which is the last of the four major feed barley
exporters in the world.  There are a handful of marketing boards in Australia which function as
the single-desk exporter of Australian barley.  The Australian Barley Board (ABB) is the largest
barley marketing board in Australia.  It controls over 50 percent of the entire Australian barley
crop.  This model assumes that Australian marketing boards can collectively behave as a price
discriminating oligopolist in international markets and that the CWB behaves as its oligopolistic
competitor.  It is further assumed that Australian marketing boards act as a price taker in the
domestic market, and that a price link exists between the EEP feed market (which is used as a
proxy for the equilibrium world price) and the Australian domestic feed market.  The major
logistical difference between the Australian marketing boards and the Canadian Wheat Board is
that Australia does not have access to the U.S. market.  Hence, the Australian boards maximize
total revenue with respect to the domestic feed market, the EEP market, and the non-EEP market
subject to all of the market constraints imposed by the agricultural policies of the different
exporting countries as discussed above.  It is assumed that the CWB and Australian marketing
boards take each other’s export quantities as given when maximizing total revenue so that a
Cournot equilibrium between Canada and Australia is established given the competitive nature of
the United States, the ex-post static nature of the EU-15, and the market clearing condition that
the total feed barley supply must equal the total feed barley demand in international markets.  It
seems intuitive to view the interaction between Canada and Australia in feed barley markets as the
“spatially oligopolistic” portion of the simulation model.  

The malting barley portion of the simulation model is partially based on the market
equilibrium established under the feed barley portion of the model.  Equilibrium malting barley
consumption levels and 2-row and 6-row malting barley prices are determined indirectly using the
selection rate, malting barley price premiums, and equilibrium feed barley prices established by the
feed barley portion of the model.  The selection rate is endogenous, is different in each country,
and can vary with the relative quantity and/or quality of the domestic barley crop in a given year. 
Once the selection rate is determined in each exporting country, it is assumed that domestic
malting barley demand for Canada, Australia, and the EU-15 is filled by the home country and the
residual is exported into the world market.  EEP has not been much of a factor in malting barley
markets as only two malting barley shipments have received EEP bonuses over the ten years of its
existence (Slovenia in 1993 and China in 1994).  Hence, unlike the feed barley case, the export
market for malting barley is not divided into two distinct markets.  If U.S. domestic malting barley
demand cannot be satisfied by producers in the United States, Canada exports the residual
quantity to the United States to make up the difference.  

In the malting barley portion of the simulation model, malting premiums are endogenous,
vary by type and by country, and can vary with the relative quality of the domestic barley crop in a
given year.  It is assumed that the relative share of 2-row vs. 6-row malting barley sold by the
United States and Canada for malting purposes is the same as their respective planting shares. 
The equilibrium price of malting barley in each country is obtained by adding the endogenously
determined malting premium in each country to the equilibrium feed barley price in that country. 
There is no stock adjustment for malting barley, because it is assumed that differences in yearly
carry-over stocks are due to feed barley adjustments only.
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MATHEMATICAL SPATIAL FORMULATION

In Canada and the United States, separate behavioral equations are estimated for the area
planted to feed barley varieties (A  and A ); the area planted to 2-row malting varieties (AF F 2

US CN US

and A ); and the area planted to 6-row malting varieties (A  and A ).  The area planted to a2 6 6
CN US CN

particular type of barley in each country is estimated as a function of the expected (lagged)
domestic price for that particular type of barley (which is exogenous), the expected (lagged)
domestic price of alternative crops (which is exogenous), and time.  In Australia, one behavioral
equation is specified.  The total area planted to barley in Australia (A ) is a function of theB

AU

expected domestic feed barley price (which is exogenous), the expected domestic price of
alternative crops (which is exogenous), and time.  Two behavioral equations are specified for the
barley area planted in the European Union (EU-15).  The area planted to winter barley in the EU-
15 (A ) is specified as a function of the expected domestic feed barley price while the areaW

EU

planted to spring barley in the EU-15 (A ) is specified as a function of the expected domesticS
EU

malting barley price.

The selection rate in the United States, Canada, and EU-15 is defined as the percentage of
the area planted to malting barley varieties that is sold for malting purposes and is represented by
the parameter 2 .  For Australia, 2  is defined as the selection rate out of all barley varietiesI AU

planted (both malting and feed) due to data constraints.  Each country has a separate behavioral
equation for 2  which is estimated as a function of the average barley yield for that country andI

time.  Yield is exogenously specified.  For the United States, Canada, and Australia, the yield
(Y ) is averaged over the total barley crop which includes both feed and malting varieties.  ForB

I

EU-15, winter barley yield (Y ) is disaggregated from spring barley yield (Y ).  In this case,W S
EU EU

the EU-15 selection rate (2 ) is specified as a function of the average spring barley yield and timeEU

since most malting barley comes from spring plantings.

The relationship that specifies the supply of feed and malting barley in each of the major
exporting countries can be formulated using the behavioral equations.  Specifically, the supply of
malting barley in each of the four countries is computed as

S  = 2 C Y C (A + A )M B 2 6
US US US US US

S  = 2 C Y C (A + A )M B 2 6
CN CN CN CN CN

S  = 2 C Y C AM B B
AU AU AU AU

S  = 2 C Y C AM S S
EU EU EU EU

where S  is the total supply of malting barley in exporting country I.  The supply of feed barley inM
I

each of the four countries becomes 

S  = Y C A  + (1-2 ) C Y C (A + A )F B F B 2 6
US US US US  US US US

S  = Y C A  + (1-2 ) C Y C (A + A )F B F B 2 6
CN CN CN CN  CN CN CN

S  = (1-2 ) C Y C AF B B
AU AU  AU AU

S  = Y C A  + (1-2 ) C Y C AF W W S S
EU EU EU EU  EU EU

where S  is the total supply of feed barley in exporting country I.  The two sets of aboveF
I

equations specify the supply from this year’s crop, but stock level adjustments must be taken into
account to obtain the entire supply relationship.  In this model, all barley stocks are assumed to be



 For the United States, ES  can be negative, in which case it represents excess malting demand.41 US
M
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of feed quality, and ending stock levels are specified as a function of the domestic feed barley
price in each exporting country and time.  Ending stock levels in each exporting country are
represented by EST (P ) where P  equals the domestic price of feed barley in exporting country I. I I I

F F

There is no specified relationship for Australian stock adjustments since these are considered
negligible.  Beginning feed barley stocks in country I are defined as BST  and are exogenouslyI

specified.  Hence, the behavioral equations that determine the stock adjustment become

SA (P )  = BST  - EST (P ) F F F
US US US US US

SA (P )  = BST  - EST (P ) F F F
CN CN CN CN CN

SA (P )  = 0F F
AU AU

SA (P )  = BST  - EST (P ) F F F
EU EU EU EU EU

where SA  is positive if some feed barley is taken out of stocks and supplied to the domesticF
I

market, but is negative if more feed is placed into stock reserves.

Feed Barley Simulation

Consider the domestic demand for feed barley in exporting country I.  Domestic feed
barley demand is specified as a function of the domestic feed barley price, the price of feed
substitutes in demand (which is exogenous), and time.  D (P ) represents the domestic demandF F

I I

equation for feed barley in exporting country I.  Domestic malting barley consumption is defined
as malting barley that is used by the domestic country to produce malt which can, in turn, be
consumed in any country.  Domestic malting barley consumption in exporting country I (D ) is aM

I

function of time only.  That is, malting barley consumption does not directly depend on either the
feed barley price or the malting barley price.  All regression results with respect to all exporting
countries indicate that prices do not affect domestic malting barley consumption levels.  

The excess feed and malting barley supply relationships for each of the four major barley
exporting countries can now be formulated.  Specifically, for exporting country I: 

ES (P ) = (S  + SA (P )) - D (P )F F F F F F F
I I I I I I I

ES        = (S  - D )M M M
I I I

where ES (P ) is the excess supply of feed barley in exporting country I which is a function ofF F
I I

the domestic price of feed barley in that country, and ES  is the excess supply of malting barleyM
I

in exporting country I.41

Now we turn to the import demand for feed barley.  Feed barley importers (in non-
exporting countries) are grouped into two regions.  The first region, “the EEP market”, is defined
as those countries that have received subsidies under the Export Enhancement Program for feed
barley imports originating from the United States.  The second region, “the non-EEP market”, is
defined as those countries that have never received EEP subsidies for feed barley originating in
the United States.  Excess feed barley demand in the EEP market, ED (P ), is specified as aF F

EP EP

function of the price that importers in the EEP market must pay for feed barley imports from any
exporting country and is also a function of the (exogenous) price of alternative feed commodities. 
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Similarly, the excess feed barley demand in the non-EEP market, ED (P ), is specified as aF F
NE NE

function of the price that importers in the non-EEP market must pay for feed barley imports from
any exporting country and is also a function of the (exogenous) price of alternative feed
commodities.

Several behavioral equations can now be formulated whose solution will determine the
direction of world trade flows of feed barley from each of the four exporting countries and the
allocation of excess feed barley among export markets.  The quantity of EU-15 feed barley
imported by the non-EEP market (QF ) is specified as an increasing function of time.  TheEU

NE

residual (QF ) represents the quantity of EU-15 feed barley that is dumped into the EEPEU
EP

market.  In addition, because the export restitution payment system exists in EU-15, European
feed barley producers are insulated from changes in world feed barley prices.  Hence, this model
assumes that the EU-15 domestic feed barley price is set exogenously by the EU-15 governing
body.

Now consider the United States.  The quantity of feed barley exports from the United
States to the non-EEP market during periods when the EEP bonus is in place is almost negligible. 
Hence, QF  is set to an exogenously determined constant whose value is very small.  InUS

EP

addition, because there are many grain traders in the United States, the “law of one price” from
the U.S. perspective implies that in equilibrium the following relationship must hold (see Section
5.1):

(1)  P  = P  - * + TF F US
EP US EP

where * is the average per unit EEP bonus offered by the United States and T  is the cost ofUS
EP

transportation from the U.S. domestic market to the EEP market.  

Consider the Canadian case.  The Canadian Wheat Board is the single-desk exporter of
Canadian feed barley.  It has some monopoly power in world feed barley markets because it can
control the allocation of large volumes of feed barley sales across markets.  This implies that the
actions of the CWB affect the relationship among relative feed barley prices in different potential
markets.  However, the CWB has little control over its domestic feed barley market.  In this
model, the CWB is assumed to be a price taker in its domestic feed barley market.  The Canadian
domestic feed barley price must be linked to world prices.  Unfortunately, under these conditions,
there is no single “world price” that can be used for this purpose because the EEP bonus drives a
wedge between the feed barley prices in different markets.  In this model, the Canadian domestic
feed barley price is linked to world prices through the following relationship

(2)  P  - P  = "  + $  * F F
EP CN CN CN

where "  and $  are parameters obtained through the ordinary least squares regression of theCN CN

price difference (P  - P ) with respect to the EEP bonus *.  That is, the EEP bonus drives aF F
EP CN

wedge between the EEP market price and the Canadian domestic price.  As the EEP bonus
approaches $0.00 per tonne, the Canadian domestic feed barley price approaches the EEP market
price minus the constant " .CN

The Australian marketing boards function in a manner similar to the CWB. Australian
marketing boards control Australian feed barley exports, but are assumed to be a price taker in the
Australian domestic feed barley market.  The Australian domestic feed barley price is linked to
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world prices through the following relationship

(3)  P  - P  = "  + $  * F F
EP AU AU AU

where "  and $  are the Australian versions of their Canadian counterparts.  AU AU

A mathematical maximization problem for the CWB and Australian marketing boards can
be formulated.  The objective of the CWB is to maximize the revenue accruing to Canadian feed
barley producers.  The CWB can sell feed barley into four different markets:  the Canadian
domestic market, the U.S. domestic market, the non-EEP market, and the EEP market.  It will
distribute its feed barley supply (S ) among these markets to solve the following problem:F

CN

Maximize total feed barley revenue for Canadian producers:

C TR  = P QF  + (P -T )QF  + (P -T )QF  + (P -T )QFF F CN F CN CN F CN CN F CN CN
CN CN CN US US US NE NE NE EP EP EP

with respect to {QF , QF , QF , QF }CN CN CN CN
CN US NE EP

subject to the structural constraints:

 P  = P  - * + TF F US
EP US EP

 P  - P  = "  + $  * F F
EP CN CN CN

 P  - P  = "  + $  * F F
EP AU AU AU

and subject to the market clearing excess supply conditions:

ES (P ) + QF  = QF  + QFF F CN US US
US US US NE EP

ES (P ) = QF  + QF  + QFF F CN CN CN
CN CN US NE EP

ES (P ) = QF  + QFF F AU AU
AU AU NE EP

ES  = QF  + QFF EU EU
EU NE EP

and subject to the market clearing excess demand conditions:

ED  = QF  + QF  + QF  + QFF US CN AU EU
EP EP EP EP EP

ED  = QF  + QF  + QF  + QFF US CN AU EU
NE NE NE NE NE

At the same time that the CWB is maximizing its producer revenues, the Australia
marketing boards are doing the same thing.  That is, the Australian boards can sell feed barley into
three different markets:  the Australian domestic market, the non-EEP market, and the EEP
market.  The Australian boards allocate feed barley supply (S ) across markets to solve theF

AU

following problem:

Maximize total feed barley revenue for Australian producers:

C TR  = P QF  + (P -T )QF  + (P -T )QFF F AU F AU AU F AU AU
AU AU AU NE NE NE EP EP EP

with respect to {QF , QF , QF }AU AU AU
AU NE EP

subject to the structural constraints:

P  = P  - * + TF F US
EP US EP



 See Schmitz, Troy G. (1995) for more details.42
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P  - P  = "  + $  * F F
EP CN CN CN

P  - P  = "  + $  * F F
EP AU AU AU

and subject to the market clearing excess supply conditions:

ES (P ) + QF  = QF  + QFF F CN US US
US US US NE EP

ES (P ) = QF  + QF  + QFF F CN CN CN
CN CN US NE EP

ES (P ) = QF  + QFF F AU AU
AU AU NE EP

ES  = QF  + QFF EU EU
EU NE EP

and subject to the market clearing excess demand conditions:

ED  = QF  + QF  + QF  + QFF US CN AU EU
EP EP EP EP EP

ED  = QF  + QF  + QF  + QFF US CN AU EU
NE NE NE NE NE

To solve the allocation problems of the CWB and Australian marketing boards
simultaneously, it is assumed that these two countries interact with each other in a Cournot
fashion under the segmented markets hypothesis.  That is, they take each other’s export quantities
in each market as given when maximizing revenue.  The solution to the feed barley simulation
model involves a “hybrid spatial” solution concept.  It is partly a competitive spatial price
equilibrium model and partly an oligopolistic spatial model.  The technique utilized to solve the
feed barley portion of the simulation model is similar to that developed in T.G. Schmitz (1995).42

The process described above generates two feed barley prices under Nash equilibrium
conditions.  One equilibrium feed barley price is generated for the EEP market and one price is
generated for the non-EEP market.  Equilibrium domestic feed barley prices in each of the
exporting countries are obtained from these two prices through equations (1) to (3).  The malting
barley portion of the simulation model builds on the results established under the feed barley
simulation.

Malting Barley Simulation

Consider the domestic price of malting barley in the four major barley exporting countries. 
Malting barley consumption does not depend directly on the price of malting barley.  Instead,
malting barley consumption is determined indirectly through the endogenously determined
selection rate and production levels (see Section 5.2).  In addition, an equilibrium malting barley
price can not be obtained directly as is the case for feed barley.  Domestic malting barley prices
are endogenously determined by adding domestic price premiums between malting and feed barley
to domestic feed barley prices generated in Section 5.2.1.  The domestic price premium in
exporting country I is specified as a function of the barley yield in country I and time (see Section
4).  This premium is added to the domestic feed barley price to obtain the domestic malting barley
price in each country.  Through this relationship, the model determines the U.S. price of 2-row
malting barley (P ), the U.S. price of 6-row malting barley (P ), the Canadian price of 2-row2 6

US US

malting barley (P ), the Canadian price of 6-row malting barley (P ), the Australian price of2 6
CN CN
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malting barley (P ), and the EU-15 malting barley price (P ).M M
AU EU

The malting barley portion of the model assumes that there is only one importing region,
“the rest of the world”, so that once the excess supply of malting barley is determined in Australia
and EU-15, the residual is imported by the rest of the world.  If there is excess demand in the U.S.
malting barley market, it is assumed that Canada allocates enough malting barley to satisfy the
U.S. market first.  The residual Canadian malting barley is exported to the rest of the world.  

MODEL IMPLEMENTATION

To implement the above econometric simulation model, the supply and demand
relationships established in Section 4 (shown in Tables 4.1 to 4.4) are combined with estimates of
EU-15 feed barley exports to non-EEP destinations, import feed barley demand estimates for both
EEP and non-EEP markets, price linkages between domestic and world prices, and price linkages
between consumer prices and prices received by farmers.  The econometric results of these
estimates are shown in Table 5.1.  Each relationship is examined in turn.

Export Market Relationships

The top section of Table 5.1 shows the results of the econometrically estimated exports to
non-EEP markets by the EU-15 and the import demand functions with respect to the EEP and
non-EEP destination markets.  All of the export estimates in the first three rows of Table 5.1
cover 1983 through 1993, since disaggregate export data by destination and type are only
available over that period.  Consider the first row of Table 5.1 which shows the equation relating
EU-15 exports to non-EEP destinations and logarithmic time.  While the t-value of 1.6 on the
time variable is not significant at the 95 percent confidence level, it is significant at a slightly lower
confidence level.  An alternative would have been to compute an average export level for non-
EEP destinations, but the assumption of an increasing time trend seems more appropriate.

The second row of Table 5.1 shows the estimated demand equation for feed barley
imports by EEP destinations.  The import level in each year is approximated as the sum of all feed
barley exports from the United States, Canada, Australia, and EU-15 that are imported by any
country that ever received an EEP subsidy from the United States for feed barley.  Data on actual
prices for sales to EEP destinations are not available to the authors.  The average import price in
EEP feed barley markets is estimated as the yearly average of Pacific Northwest price quotes for
exports of #2 feed barley from the United States, minus the yearly average of weighted monthly
EEP bonuses for feed barley exports from the United States, plus the approximate cost of
transportation from the Pacific Northwest port (PNW) to Saudi Arabia (which is the largest feed
barley EEP destination and is roughly in the geographical center of 
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EEP markets).  The transportation cost is $16.85 U.S. dollars per metric tonne which is calculated
as the (1993 to 1994) average of transportation costs from PNW to Saudi Arabia in early January
provided through personal communication with the Canadian Wheat Board.  Row 2 of Table 4.5
shows a t-value of 2.0 on the import price coefficient of the import demand equation for EEP
destinations with a corresponding R  of 31 percent.2

The third row of Table 5.1 shows the estimated demand equation for feed barley imports
by non-EEP destinations.  The import level in each year is approximated as the sum of all feed
barley exports from the United States, Canada, Australia, and EU-15 that are imported by all
countries that have never received an EEP subsidy from the United States for feed barley.  Data
on actual prices for sales to non-EEP destinations are also not available to the authors.  The
average import price in non-EEP feed barley markets is estimated as the yearly average of PNW
price quotes for exports of #2 feed barley from the United States plus the approximate cost of
transportation from PNW to Japan (which is the largest non-EEP destination).  The approximate
transportation cost is $30.75 U.S. dollars per metric tonne which is calculated as the (1993 to
1994) average of transportation costs from PNW to Japan in early January provided through
personal communication with the Canadian Wheat Board.  Row 3 of Table 5.1 shows a t-value of
2.0 on the import price coefficient of the import demand equation for non-EEP destinations and
also shows a t-value of 3.7 with respect to the corn export price which was calculated as the
yearly average of monthly price quotes for #3 corn at the U.S. Gulf ports plus the $30.75
transportation cost to Japan.  The R  of 68 percent on this equation indicates that the variation in2

feed barley import demand in non-EEP markets can be reasonably explained using export prices
for feed barley and feed corn.

Price Linkages

The domestic U.S. price is directly linked to the PNW price, which is directly linked to the
import price facing EEP markets because of the Export Enhancement Program (see Section 5.1). 
The difference between the PNW price for #2 feed barley and the U.S. domestic consumer price
(#2 Duluth feed barley) is assumed fixed.  In practice, this relationship holds with a high degree of
accuracy.  Specifically, the U.S. consumer price for #2 Duluth feed barley is set equal to the PNW
price for #2 feed barley minus $19.51 per metric tonne.  This difference is computed as the 1986
to 1994 yearly average difference between the two prices and can be viewed as the approximate
transportation cost from domestic producers in the United States to the PNW. 

Row 4 of Table 5.1 shows the price linkage between the Canadian domestic feed barley
price and the “world import price.”  The feed barley price facing Canadian consumers is
approximated as the August to July yearly average of monthly Winnipeg #1 feed price quotes in
U.S. $/tonne.  The “world import price” is approximated as the feed barley import price in EEP
destination markets (see Section 5.2.1).  The dependent variable in Row 4 of Table 5.1 is the
difference between the average import price in EEP markets and the Canadian consumer price. 
The high t-value of -7.1 and the R  of 81 percent indicate that the EEP subsidy level plays a major2

role in determining the linkage between the Canadian feed barley price facing consumers 



71

and the “world feed barley price.”  As the average EEP bonus increases, the price facing
importers in EEP destinations decreases, which causes the difference between the import price
and the Canadian domestic price to decrease.

Row 5 of Table 5.1 shows a similar relationship between the domestic feed barley price
facing Australian consumers and the price facing importers in EEP markets.  However, the t-value
of -1.5 on the EEP coefficient and the corresponding R  of only 15 percent indicates that this2

relationship is not as strong as in the Canadian case.

Row 6 of Table 5.1 shows the relationship among the U.S. domestic consumer feed barley
price, the price received by U.S. farmers for feed barley, and the weighted average EEP bonus. 
The independent variable is equal to the July to June yearly average of the monthly average of
price quotes for Duluth #2 feed barley, minus the July to June yearly average of the monthly U.S.
average feed barley price received by farmers at U.S. elevators.  This difference is affected by the
July to June yearly weighted average EEP subsidy as indicated by the t-value of 4.4 on the EEP
coefficient and the R  of 59 percent.  This relationship suggests that farmers do not receive the2

full benefit of the EEP subsidy provided by the government.  Hence, U.S. grain traders may
benefit in at least two ways from EEP subsidies.  First, it allows them to increase their volume of
sales by dropping the effective price in the export market, which in turn increases their total
profits.  Second, the evidence suggests that the full benefit of the EEP subsidy does not pass
through to U.S. barley producers.  U.S. grain traders retain a portion of the EEP subsidy which
adds to their total revenue.

Feed Revenue and Transportation Costs

In the United States, the price received by farmers for feed barley is directly linked to the
domestic consumer price, which is directly linked to the PNW price, which is directly linked to the
import price in EEP markets.  Hence, total revenue received by U.S. farmers for feed barley sales
can be computed as the average price received by U.S. farmers (linked to the EEP market price
through the relationships described in Section 5.2), multiplied by the quantity sold by U.S.
farmers, plus total deficiency payments.  The total deficiency payment is calculated as the
difference between the target price and the domestic price multiplied by the volume of sales.  

In Canada and Australia, the pooled prices received by producers for feed barley are not
rigidly linked to the domestic price as they are in the United States because Canada and Australia
sell into other markets besides the domestic market and the EEP market. The revenue from each
of these markets depends on the quantity sold to each market, the different prices received in each
market, and the difference in transportation costs to each market.  Once the total revenue received
for feed barley in all markets is calculated, the average pooled feed barley price received by
farmers in Canada and Australia equals the total feed revenue from all markets, divided by the
total quantity of feed barley sold to all markets. 

In Australia, total revenue is determined by adding up the revenue from the domestic
market, the EEP market, and the non-EEP market.  The average transportation cost from
Australian domestic markets to the EEP market is assumed to be $23.00 per metric tonne which is
the approximate average transportation cost from Sydney to Saudi Arabia.  The average
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transportation cost from Australia to non-EEP markets is assumed to be $30.75 per tonne which
is the approximate average transportation cost form Sydney to Japan.  Both of these
transportation costs were computed as the average of costs in early January from 1992 to 1994
provided upon personal consultation with the Canadian Wheat Board.

The total revenue received by Canadian farmers is equal to the revenue from sales into the
domestic market, the EEP market, the non-EEP market, and the U.S. market.  The cost of
transportation from Vancouver equals $16.35 per tonne for sales to EEP markets (Saudi Arabia),
and $30.75 per tonne for non-EEP markets (Japan).  The average transportation cost for
Canadian producers to Vancouver equals $26.86 per tonne which equals the (1991 to 1993)
average rail rate from Regina, Saskatchewan (located near the middle of the Canadian grain
growing region) to Vancouver.  However, producers pay only a portion of that cost due to the
WGTA subsidy.  The subsidy covered approximately 62 percent of the rail costs from Regina to
Vancouver over the 1991 through 1993 period.  Hence, only 38 percent of the rail freight to port
is subtracted from the revenue calculation for sales to offshore EEP and non-EEP markets. 
Transportation costs from Regina to Vancouver are approximated as the average of costs
provided upon personal consultation with the Canadian Wheat Board.

Transportation costs from Canada to the United States are difficult to approximate but
must be used in revenue calculations for Canadian producers into U.S. markets.  This model
approximates these costs by using trucking cost information provided upon informal consultation
with independent grain truckers in south-central Saskatchewan.  Specifically, it is assumed that
Canadian truckers charge $3.00 Canadian per mile for a “legal” truckload of barley that contains
roughly 1,100 bushels with no back-hauling and that the average distance covered is 200 miles.  43

When that distance is multiplied by the mileage rate and converted into U.S. dollars, the average
transportation cost from Canada to the United States becomes $17.92 per metric tonne.  

In the EU-15, total revenue is calculated as the total sales of all feed barley multiplied by
the producer price target level which is fixed because of export restitution payments.  The implied
level of restitution payments can be calculated given the EEP and non-EEP import prices as well
as the transportation costs to those two markets.  The cost of transportation from EU-15 to EEP
markets is assumed to be equal to $13.83 per tonne which is calculated as the average cost from
the French Rouen port to Saudi Arabia.  Hence, the EU-15 has a $3 per tonne transportation
advantage over the United States and Canada and a $9 per tonne advantage over Australia with
respect to EEP markets.  The cost of transportation from EU-15 to non-EEP markets is set at
$28.50 which equals the approximate transportation cost from the EU-15 to Libya.  Note that
Libya is the main non-EEP destination for EU-15 feed barley.  The EU-15 does not compete with
the other countries in the Japanese market. 

SIMULATION RESULTS



73

This section provides results of the econometricsimulation model described inSections 4
and 5.  First, a base case scenario is established.  The base case provides a benchmark from which
subsequent changes in policy variables can be measured.  Once the base case is established,
several scenarios which represent different policy alternatives are developed to determine the
economic impacts of various policy options on international barley markets.

Base Scenario (1991 to 1993)

Table 6.1 shows the values assigned to the variables that are exogenous to the
econometric simulation model in the base case.  In the base case, most of the values are set at
their 1991 to 1993 average levels with the exception of beginning stock levels.  Beginning feed
stock levels for the United States, Canada, and EU-15 are set equal to their respective 1988 to
1990 3-year average of ending stock levels.  The beginning and ending stock levels in Australia
are both set to 0 tonnes since Australian stock adjustments are assumed to be negligible.

Table 6.2 depicts the production, consumption, and trade of feed and malting barley
resulting from the base simulation.  The top portion of Table 6.2 shows the resulting area planted
to each type of barley as well as the resulting selection rates.  The second portion of Table 6.2
shows the production, consumption, imports, and exports of malting barley.  Malting barley
production is determined by the 2-row and 6-row area planted and the selection rate.  Malting
barley consumption is determined by the exogenous time parameter which is the first entry from
Table 6.1 and equals 1992 for the base period.  In Canada, Australia, and EU-15, malting barley
exports equal the difference between production and consumption.  In the United States, malting
barley exports are set at their 1991 to 1993 average level of 44,000 metric tonnes.  The U.S.
malting barley import level is set at the difference between consumption plus exports and
production.  It is assumed that 100 percent of U.S. malting barley imports originate in Canada.

The next portion of Table 6.2 shows the results of the feed barley simulation.  The stock
adjustment is determined by the exogenous beginning stock level and the endogenous domestic
price.  Under the domestic feed price level resulting from the base assumptions, the United States
carries over 619,000 metric tonnes of feed barley stocks while Canada takes 192,000 tonnes out
of stocks and the EU-15 carries over 2.1 million tonnes.  U.S. feed imports are determined by the
model.  Under the base case, a voluntary export restraint is placed on Canadian exports of feed
barley to calibrate the model.  Canadian exports of feed barley to the United States are
constrained so that they do not exceed the 3-year average level of 509,000 tonnes. Total feed
exports are calculated as feed production minus consumption plus imports.

Domestic feed consumption in each country is determined by the equilibrium domestic
price generated by the model.  The elasticity of feed barley demand with respect to the domestic
feed barley price can be calculated for each exporting country given the consumption level
generated by the base model and the coefficients estimated in Section 4.  These parameters are: -
1.43 for the United States, -0.53 for Canada, -0.86 for Australia, and -1.32 for the European
Union.  Hence, all things being equal, a 1 percent increase in the consumption level in the 
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United States or EU-15 implies a more 1 one percent decrease in those two country’s domestic
prices while a 1 percent increase in the consumption level in Canada and Australia implies a less
than 1 percent decrease in those two countries’ domestic prices.  The main reason for these
differences is that feed barley is the major feed grain in both Canada and Australia, hence their
consumers (e.g. livestock producers) can not substitute away from feed barley as readily as United
States and EU-15 consumers.

The fourth portion of Table 6.2 shows the relative feed barley exports that are allocated to
the EEP and non-EEP destination markets.  U.S. feed barley exports to non-EEP countries are set
at the 1991 to 1993 3-year average of 61,000 metric tonnes.  This quantity is virtually negligible. 
EU-15 feed exports to non-EEP countries are determined by the exogenous time parameter and
its coefficient determined in Section 4 (Table 4.4).  The residual is dumped into the EEP market. 
The model establishes an equilibrium level of feed barley exports from Canada and Australia to
both EEP and non-EEP markets, an equilibrium level of feed exports from Canada into the United
States, and an equilibrium level of feed exports from the United States into EEP markets.  The
equilibrium feed export levels under the base scenario are shown in the fourth portion of Table
6.2.

The fifth portion of Table 6.2 shows the resulting equilibrium prices under the base
scenario.  The first three rows show the equilibrium price faced by EEP and non-EEP importers
as well as the average EU-15 export restitution level that is implied by the exogenous targeted
producer price (third row, fourth column of Table 6.1).  The import demand elasticities under the
base assumptions can be computed given the equilibrium EEP and non-EEP market prices, their
respective equilibrium quantities, and their associated coefficients from Table 5.1.  Under the base
assumptions, the demand elasticity for the excess demand equation in EEP markets is -0.46, and
the demand elasticity for the excess import demand equation in non-EEP markets is -1.01.  The
average EU-15 restitution payment for barley under the base assumptions is $88.35 per tonne. 
The average per-unit restitution payment by the EU-15 is more than double the average U.S. per
unit EEP subsidy of $39.52 per tonne, and more the five times as high as the average per unit
subsidy under the Canadian WGTA of $16.65 per tonne.

The bottom portion of Table 6.2 gives the results of the economic welfare analysis with
respect to producers, taxpayers, and consumers.  The implied U.S. export subsidy equals the per-
unit EEP bonus multiplied by the total feed exports to EEP destinations.  The implied Canadian
export subsidy equals the government portion of the shipping cost to port multiplied by the level
of off-shore exports of both feed and malting barley.  The implied EU-15 export subsidy equals
the difference between the weighted average of exports to EEP and non-EEP destinations
multiplied by the difference between the domestic price (established by the target producer price
level) and the price received for feed barley shipped into the EEP and non-EEP destinations net of
transportation costs.

U.S. producers receive two additional subsidies from the government.  They receive
additional payments on short-term set-asides, and CRP payments on the barley program area set-
aside for conservation purposes.  The aggregate CRP payment is calculated as the CRP set-aside
level (1.13 million tonnes under base assumptions) multiplied by the average rental rate of $50 per
acre (converted to metric tonnes).  Total deficiency payments received by farmers under the U.S.



 This method of deficiency payment calculation implicitly assumes that the mandatory area set-aside requirement44

for barley is 0 percent, so that all acreage set-asides fall under the 0/85 portion of the 1990 Farm Bill.  In practice,
the mandatory area set-aside requirement for barley was dropped to zero in 1993.
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barley program are comprised of two parts.  The first part equals the program participation rate
(75 percent in the base model) times the total feed and malting barley production level determined
by the model, multiplied by the difference between the target price and the domestic price.  The
second part equals 85 percent of the difference between the target price and the domestic price
multiplied by the 0/85 set-aside area times yield.44

Total farm revenue for Canada, Australia, and the EU-15 is estimated as the sum of the
feed and malting barley revenue from each market (net of transportation costs).  Aggregate CRP
and barley program deficiency payments are added to the market revenue in the United States. 
Export subsidies are not added because they are already taken into account when determining
revenue from both the feed and malting barley markets.  Absolute consumer and domestic welfare
measures are given in the bottom two rows of Table 6.2.  These measures are examined under the
forthcoming alternative scenarios, as relative measures are more important than absolute measures
for analysis purposes.

SCENARIO 1:  AVERAGE EEP SUBSIDY EQUALS 0

Perhaps the most interesting policy variable to consider in international grain markets is
the average per unit level of EEP subsidy received for feed barley by U.S. grain exporters.  Since
the inception of EEP in 1986, no other U.S. export crop has been covered by a higher percentage
of exports under the Export Enhancement Program than feed barley.  Scenario 1 examines the
economic impacts of a decrease in the average EEP subsidy level on feed barley exports from
$39.52 per tonne under the base case to $0 per tonne.  The results of this analysis can be used to
determine the situation that would have existed in international barley markets had the Export
Enhancement Program not been in place.  The following analysis assumes that all other exogenous
variables remain the same as under the base scenario.  Table 6.3 shows the economic impact on
production, consumption, and trade for feed and malting barley that result from no EEP subsidy,
all else remaining the same as under the base case.  These impacts are measured as deviations
from the base case (Table 6.2).  Hence, a positive (negative) value indicates an increase (decrease)
over the base case.

The third and fourth portions of Table 6.3 shows the impact of no EEP subsidy on feed
exports.  In the United States, no EEP subsidy would cause feed barley exports to drop to 0
tonnes and would increase carry-over stocks by 1 million tonnes.  As a result, Canadian feed
barley exports to the United States would drop to 182,000 metric tonnes because with the EEP
subsidy gone, Canada has little incentive to export feed barley to the United States.  In practice,
the United States was a net importer of barley in 1993.  In that year, the United States exported
1.2 million tonnes of feed barley, but imported roughly the same amount from Canada.  This
indicates that EEP increases export volumes at the expense of higher import levels.  Canada and
Australia reallocate exports to fulfill the feed barley import requirement in EEP markets.  Under 
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the simulation model, Australia takes a portion of its feed exports away from the non-EEP
markets in favor of the EEP market once the EEP subsidy is eliminated.  Canada reallocates some
of the feed exports that had gone to the United States towards both the EEP and non-EEP
markets.  This reallocation of exports coupled with no EEP bonus causes the import price of feed
barley in EEP markets to rise by $26.65 per tonne and the import price in non-EEP markets to
rise by $9.95 per tonne (Table 6.3).  The changes in equilibrium feed barley trade flows under the
no EEP bonus scenario have a major impact on domestic prices and aggregate farm revenue.

The fifth portion of Table 6.3 shows the impacts of no EEP subsidy on equilibrium prices. 
Notice that the U.S. consumer price for feed barley drops by $12.88 per tonne when the average
EEP subsidy is reduced from $39.52 per tonne to $0 per tonne.  These values indicate that a $1
per tonne increase in the EEP subsidy causes U.S. consumer prices for feed barley to rise by 33
cents per tonne.  Scenario 1 also shows the effects of no EEP bonus on prices received by
farmers.  The average farm price received by U.S. farmers for feed barley increases by $2.72 per
tonne under Scenario 1, but the aggregate market revenue received by farmers for feed barley
decreases by $74 million.  This is due to the more than 1 million additional tonnes of feed barley
that are held in stock reserves over the base model for which farmers are not receiving revenue.  

The bottom portion of Table 6.3 shows the aggregate economic impacts on the four major
barley exporting regions in terms of farm revenue, government treasury costs, and consumer
surplus.  Table 6.3 shows that while eliminating EEP saves the U.S. government $93 million in
export subsidies, it increases deficiency payments on barley program area by $135 million,
assuming all other things (including target prices) remain the same as under the base scenario. 
Aggregate farm malting revenue increases slightly by $8 million due to the slightly higher farm
feed price.  The aggregate net revenue accruing to U.S. barley farmers increases by $69 million
because the increase in deficiency payments outweighs the loss in market revenue.  However,
total U.S. government payments of export subsidies and deficiency payments increase by $42
million.  U.S. consumer feed surplus increases by $81 million under no EEP bonus due to the
decrease in the domestic feed price.  Net U.S. economic welfare, which equals total farm revenue
minus deficiency payments plus consumer surplus, rises by $100 million under no EEP subsidy. 
This increase in U.S. domestic welfare under no EEP subsidies does not take into account the
effects of the 1 million tonnes of additional carry-over feed barley stocks that do not get sold in
the market place.

Scenario 1, under which the U.S. EEP subsidy is reduced to $0 per tonne, has favorable
economic implications for Canada, Australia, and the European Union.  The feed price received
by Canadian and Australian farmers increases by $6.31 and $10.87 per tonne, respectively.  This
increases aggregate farm revenue for Canadian and Australian farmers by $75 million and $39
million, respectively.  Total payments for barley deliveries under the Canadian WGTA subsidy
program increase by $7 million due to the reallocation of exports away from U.S. markets
towards overseas destinations.  The EU-15 treasury reaps the majority of the benefits from no
EEP subsidies because import prices in the rest of the world increase.  Average aggregate
restitution payments in the EU-15 are reduced by $173 million under no EEP subsidies which 
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translates into a decrease of $23.64 per tonne in the average implied EU-15 restitution price level.

SCENARIO 2:  UNCONSTRAINED U.S. IMPORTS

This scenario considers the economic impacts of unconstrained Canadian feed barley
exports to the United States under the assumptions that the CWB maximizes producers revenue
and that budgetary pressures in the United States do not cause the United States to modify
existing agricultural policies in response.  Table 6.4 shows the results of unconstrained U.S.
imports when compared to the base scenario, all else being equal.

Under these assumptions, U.S. imports of feed barley from Canada would increase to 2.2
million metric tonnes.  U.S. exports of feed barley to EEP destinations would increase to 4 million
metric tonnes.  Canadian feed barley exports to EEP markets would drop to 0 tonnes as all feed
exports previously targeted for EEP markets, and a portion of feed barley exports previously
targeted for non-EEP markets, would be reallocated to the U.S. market.  Australia would
reallocate some feed exports from EEP markets into non-EEP markets.  Aggregate Canadian feed
barley exports would actually decrease by 30,000 metric tonnes under such a strategy.

Extreme caution should be exercised when interpreting these results for policy purposes. 
Remember, this outcome would hold only if the United States did not modify its agricultural
policies in response to the aggressive exporting strategy of the CWB.  To understand the
importance of a possible dynamic U.S. policy response to this scenario, consider the 1.7 million
metric tonne increase in U.S. exports to EEP markets.  Such high levels of U.S. exports could be
maintained only if the average per-unit EEP subsidy remained at the base level of $39.52 per
tonne.  If the per-unit subsidy level decreased even slightly, the price received by U.S. grain
traders in EEP markets would drop.  This would cause the feed barley price facing U.S. domestic
consumers to drop and would make the U.S. market less attractive to the CWB.  In view of the
possibility of this type of policy reaction, the optimal decision rule by the CWB would be to
export less feed barley to the United States than generated in Scenario 2. 

 It seems highly likely that budgetary pressures in the U.S. Congress would force the
United States to react to such an aggressive export strategy by the CWB because the total
budgetary allocation under the feed barley portion of EEP would have to increase by $67 million
to maintain the 4 million tonnes of feed barley exports to EEP markets generated by Scenario 2. 
That represents over a 70 percent increase in the U.S. budgetary outlay for feed barley under
EEP.  Such a high aggregate subsidy would cause U.S. grain traders to reallocate significant
quantities of feed barley from the U.S. domestic market into EEP markets.  Increased exports of
Canadian feed barley would satisfy most of the additional demand requirements of U.S.
consumers.  In essence, the CWB would increase its U.S. feed barley exports at roughly the same
rate that U.S. grain traders would increase exports into EEP markets.  Because of this, it is likely
that if U.S. imports of Canadian feed barley reached anywhere near the level generated by
Scenario 2, the U.S. government would react in at least one of several different ways.  It would
most certainly decrease per-unit feed barley export subsidies substantially to maintain a ceiling 
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on its total budgetary outlay for feed barley EEP subsidies.  It may also impose an import quota
and/or prohibitive tariff on Canadian feed barley exports.  

The premise for this type of policy response has already been established.  In 1994,
concerns over high volumes of durum wheat imports from Canada caused various U.S.
commodity groups, farmers, and the wheat commissions of certain Northern Plains states to put
pressure on U.S. policy makers to limit Canadian grain imports.  This triggered hearings by the
U.S. International Trade Commission which eventually led to an agreement between the U.S. and
Canadian governments.  The agreement essentially placed a “voluntary” limit of 450,000 tonnes
on  Canadian durum wheat exports through a two-tiered tariff-rated quota schedule.  The
“voluntary” agreement was put into place on August 1, 1994, but was removed September 11,
1995.45

 Perhaps to put these results in perspective, the aggressive feed barley export strategy by
the CWB generated by Scenario 2 would increase the average feed barley price received by
Canadian farmers by only $1.81 per metric tonne (4 cents per bushel).  One might question the
wisdom of obtaining a 4 cent per bushel increase in feed barley prices at the expense of
heightening trade tensions with the United States.  Moreover, the CWB has substantially
increased feed barley exports into the United States since 1992.  Referring to Table 6.2, Canadian
feed barley exports to the United States are constrained at the 3-year average (1991-1993) of
509,000 tonnes in the base scenario.  However, further examination of the period after 1992
reveals that the 3-year average (1993-1995) of Canadian feed barley exports to the United States
is more than double the 1991-1993 average.  Hence, the CWB has expanded feed barley exports
to the United States in recent years.  This behavior is consistent with the revenue maximizing
position of the CWB generated by Scenario 2 of the model.

SCENARIO 3:  NO WGTA SUBSIDY OR U.S. IMPORT CONSTRAINT

This scenario examines a case similar to Scenario 2 except that the Crow payment subsidy
under the Western Grain Transportation Act is eliminated and U.S. imports are unconstrained. 
The same precautionary statements with reference to policy application and interpretation apply
here at least as strongly as they did under Scenario 2.  Table 6.5 shows the simulation results
under these assumptions.  It is perhaps more appropriate to compare the results under Scenario 3
with those under Scenario 2.  The elimination of the WGTA (all other assumptions being equal to
those under Scenario 2) increases unconstrained Canadian feed barley exports to the United
States by 288,000 tonnes to 2.5 million tonnes which, in turn, increases U.S. exports to EEP
markets by 213,000 tonnes and increases U.S. export subsidies by an additional $9 million over
the level obtained in Scenario 2.  Hence, under current U.S. per-unit EEP subsidy levels, current
U.S. set-aside requirements, and unrestricted access to the U.S. market, the elimination of the
WGTA subsidy would result in an increase of 288,000 tonnes in imports of U.S. feed barley from
Canada.  Hence, the elimination of the export subsidy implied by the Canadian WGTA would not
further the interests of U.S. farmers even though many U.S. 
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commodity groups argued for the elimination of the WGTA subsidy during GATT and NAFTA
negotiations.  In practice, this subsidy was terminated in 1995.  Individual Canadian farmers will
directly receive the last two payments of the WGTA subsidy for the 1995/96 and 1996/97 crops. 
The amount of the subsidy will be determined by total area, area average yields, and distance to
market.  The Western Grain Transportation Act will cease to exist in any form after the 1996/97
crop.

SCENARIO 4:  SHORT-TERM U.S. SET-ASIDES ARE ELIMINATED

Scenario 4 analyzes the impact of the elimination of short term set-asides under acreage
reduction programs in the United States.  All short-term set-aside programs are eliminated so that
the deficiency payments provided on the 955,000 hectares of enrolled program barley area under
the base scenario are removed.  The long-term Conservation Reserve Program is preserved and all
other assumptions under the base scenario are maintained, including the WGTA subsidy and the
voluntary restraint on Canadian feed barley exports to the United States.  In this scenario, it is
assumed that 100 percent of the land set-aside under the barley program goes back into barley
production, but that the yield on that land is only 80 percent of the current yield, reflecting the
fact that typically marginal land is set-aside under acreage reduction programs.  In addition, it is
assumed that the malting selection rate on the new land is only 33 percent as opposed to the 63
percent selection rate under the base scenario.  These assumptions imply that the average
aggregate yield under Scenario 4 equals 2.78 tonnes per hectare and that the malting selection
rate out of the aggregate crop falls to 57 percent.  The results of this model can be used as a
guideline to determine the economic impact of a return of roughly one-half of the total short-term
and long-term set-asides in the United States to barley production.

Table 6.6 shows the deviation of the results of the econometric simulation model from the
base scenario.  The 955,000 increase in total barley area causes malting barley production to
increase by 275,000 tonnes, thereby reducing the requirements for malting barley imports from
Canada to 184,000 tonnes.  It also results in an increase in U.S. feed barley production of 1.9
million tonnes--404,000 tonnes of which is added to carry-over reserves.  U.S. exports to EEP
markets increase by 1.1 million tonnes, displacing Canadian feed barley exports by 675,000 tonnes
and Australian feed barley exports by 207,000 tonnes.  The increased feed production lowers
domestic prices in each exporting country by $5.02 per tonne, and there are similar reductions in
prices received by farmers in the United States, Canada, and Australia.  The European Union is
forced to increase the average restitution payment by $4.61 per metric tonne at an additional cost
of $34 million.  Aggregate Canadian farm revenue drops by $71 million, and Australian farm
revenue drops by $20 million.  The revenue realized by U.S. producers from the feed and malting
barley markets increases by $120 million due to the huge increase in production caused by
eliminating set-aside requirements.  However, the $135 million deficiency payment previously
received by U.S. barley producers is eliminated because there is no longer a set-aside program. 
Hence, aggregate farm revenue accruing to U.S. farmers actually decreases by $14 million.  The
net domestic welfare of the United States increases by $77 million over the base scenario due to
cheaper consumer prices and lower aggregate government payments.
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SCENARIO 5:  NORTH AMERICAN TRADE LIBERALIZATION

Scenario 5 examines the economic implications of North American trade liberalization in
barley over the base scenario.  Specifically, it is assumed that the Canadian WGTA subsidy is
eliminated, the U.S. EEP subsidy is reduced to $0 per tonne, and the U.S. feed import constraint
is eliminated.  Table 6.7 gives the results of the estimated economic effects resulting from the
simulation model under these assumptions compared to those under the base scenario.

North American trade liberalization causes U.S. exports of feed barley to EEP markets to
fall to 0 tonnes and U.S. feed barley carry-over stocks to increase by 1.1 million metric tonnes.  In
addition, Canadian exports of feed barley to the United States are reduced to only 241,000 metric
tonnes.  Both Canada and Australia reallocate feed exports from non-EEP markets to EEP
markets due to the increase in the relative import prices between EEP and non-EEP markets
caused by the removal of EEP.  The price facing consumers for feed barley imports in EEP
destinations increases by $26.27 per tonne while the price facing importers in non-EEP
destinations increases by only $13.95 per tonne.  Canadian feed exports increase by 65,000 tonnes
while Australian feed exports increase by 173,000 tonnes.  Aggregate U.S. export subsidy
payments are reduced by their full amount of $93 million, but deficiency payments are increased in
the face of lower U.S. domestic prices.  Revenue received by U.S. farmers from the feed and
malting barley markets decreases by $143 million but increased deficiency payments of $140
million offset most of this loss in revenue.  The total aggregate revenue received by U.S farmers
falls by only $3 million.  U.S. consumers gain $83 million in the form of consumer feed surplus
caused by lower prices.  Total government payments for export subsidies, CRP, and area set-
asides increase by $45 million.  Net domestic economic welfare in the United States increases by
$51 million under North American trade liberalization when compared to the base scenario.

The aggregate revenue accruing to Canadian farmers increases by $13 million due to
increased world prices caused by the reduction of EEP payments.  Canadian government
payments for the WGTA subsidy are eliminated which saves the Canadian government $58
million.  Consumer surplus is only reduced by $4 million as Canadian domestic prices are barely
affected.  Net domestic economic welfare in Canada increases by $66 million under North
American trade liberalization when compared to the base scenario.  Australian farmers receive an
increase of $63 million in farm revenues due to higher world prices and higher domestic prices. 
Australian consumer feed surplus falls by $11 million while consumer malting barley surplus is
decreased by the full amount of the increase in Australian malting barley revenues received by
farmers.  Hence, Australian net domestic welfare increases by $30 million under North American
trade liberalization when compared to the base scenario.

SCENARIO 6:  PARTIAL WORLD POLICY LIBERALIZATION

This final scenario is used to estimate the economic impacts resulting from partial world
policy liberalization in the spirit of GATT as well as the likely outcome of the 1995 U.S. farm bill
debate.  At the time of this writing, barley market conditions are not the same as they were 
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in the base years of 1991 to 1993 as short supplies caused by low stock levels and low yields have
nearly doubled barley prices.  Hence, this scenario must be viewed from the perspective of pre-
existing market conditions during the base period.  Specifically, it is assumed that the average per-
unit EEP subsidy for feed barley in the United States is cut in half from $39.52 per tonne to
$19.76 per tonne and that the implied average per-unit restitution payment of $88.35 per tonne in
the EU-15 is reduced by the same amount ($19.76 per tonne), resulting in a decrease of 16.26
European Currency Units per tonne to 123.71 European Currency Units per tonne for the feed
barley target price received by EU-15 producers.  It is assumed that the Canadian WGTA subsidy
is eliminated as well.  In “Feed Grains:  Background for 1995 Farm Legislation” by Lin et al.
(1995), the authors indicate that CRP contract holders intended to return 63 percent of their acres
to crop production.  Using this as a guideline, it is assumed that U.S. short-term set-aside
requirements are eliminated so there are no deficiency payments and that 63 percent of the barley
program area is returned to barley production.  In addition, it is assumed that the barley program
area under long-term CRP contracts is reduced by 63 percent and that the remaining area is
returned to barley production.  This results in an additional 601,000 hectares of short-term set-
asides returned to production from U.S. barley program area and 714,000 additional hectares of
long-term CRP area returned to production.  Similar to Scenario 4, the yield on the new area
returned to production is set at 80 percent of current yield resulting in an aggregate yield of 2.75
tonnes per hectare and the malting selection rate of the new area is set at 33 percent, resulting in
an aggregate selection rate of 55 percent.  Finally, the voluntary restraint placed on Canadian feed
barley exports to the United States under the base scenario is increased to its 1993 level of 1.2
million tonnes.  

Table 6.8 shows the economic impacts of the partial world policy liberalization on
international feed barley markets, compared to the base scenario.  Under the expanded area, U.S.
malting production increases by 379,000 tonnes reducing Canadian exports of malting barley into
the United States to 81,000 tonnes.  U.S. feed production increases by 2.7 million tonnes,
642,000 tonnes of which are added to carryover stocks.  U.S. exports to EEP markets increase by
2.1 million tonnes, but the $19.76 EEP bonus coupled with the relaxed feed export restraint
causes Canada to increase its feed exports to the United States by 737,000 metric tonnes. 
Canadian feed barley exports to EEP and non-EEP destinations drop and total Canadian feed
barley exports drop.  Australian feed exports to EEP markets increase by 148,000 tonnes while its
feed exports to non-EEP destinations decrease by 98,000 tonnes.  The drop in EU-15 restitution
payments causes EU-15 feed barley exports to EEP markets to fall by 2.2 million.

 The price for feed barley facing consumers in EEP markets increases by $11.79 per tonne
over the base scenario while the feed barley price facing consumers in non-EEP markets increases
by $7.92 per tonne.  This causes a decrease in U.S. and Canadian feed prices, but an increase in
Australian feed prices.  U.S. producers gain $176 million in feed market revenue and $61 million
in malting market revenue.  However, the $135 million deficiency payment is eliminated and
aggregate long-term CRP payments are reduced by $88 million.  Thus, the total revenue accruing
to U.S. farmers under the partial world policy liberalization assumptions increase net U.S. farm
revenue by $15 million.  There is a substantial savings of $227 million in government payments,
the aggregate EEP subsidy is reduced by $4 million, and U.S. consumer 
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surplus is increased by $50 million.  Aggregate net welfare in the United States increases by $230
million under the partial liberalization compared to the base scenario.

Canadian aggregate farm revenue falls by $37 million under the partial liberalization
assumption due to displaced exports, lower domestic prices, and no WGTA subsidies.  However,
the Canadian government saves $58 million in transportation subsidies, and Canadian consumers
benefit by $9 million due to lower feed prices resulting in an increase in net Canadian domestic
welfare of $33 million over the base scenario.

Australian barley farmers gain $17 million in feed market revenues and $9 million in
malting markets.  Australian consumers lose $3 million in surplus resulting in an increase of $14
million in net domestic welfare over the base scenario.  Market revenue accruing to EU-15
farmers falls by $501 million in feed markets and $177 million in malting markets due to the lower
domestic price implied by lower restitution payments.  However, EU-15 export restitution
payments are reduced by $358 million, and consumers gain $580 million from the decrease in
domestic feed prices.  Hence, net domestic welfare in EU-15 increases by $438 million under the
partial liberalization scenario when compared to the base scenario. The scenario does not include
the possibility that under a “Freedom to Farm” type 1996 farm bill outcome, U.S. producers
would receive extra revenue in the form of lump-sum subsidies.  If these subsidies, and the
possibility of higher barley prices, are added to the extra farm revenue of $15 million that would
already accrue to U.S. farmers under partial world policy liberalization, U.S. barley producers
would fare well.

CONCLUSIONS

This paper developed andimplemented atheoreticalmodel to determine the economic
impact of changes in agricultural policies with respect to feed and malting barley from the
perspective of the United States, Canada, Australia, and the European Union.  Some conclusions
of the analysis are:

C Under 1991 to 1993 market conditions, a reduction of average per-unit EEP subsidies
provided to feed barley producers in the United States from $39.52 per metric tonne to $0 per
tonne would decrease the U.S. consumer feed price by $12.88 per tonne, increase the import
price of feed barley in EEP destination markets by $26.65 per tonne, and increase the import
price of feed barley in non-EEP destination markets by $9.95 per tonne.  This would cause the
average feed barley price received by Canadian and Australian farmers to rise by $6.31 and
$10.87 per tonne, respectively.  In addition, Canadian feed barley exports to the United States
would be reduced to 182,000 metric tonnes and the level of implied EU-15 restitution
payments would be reduced by an average of $23.64 per tonne.  The results of this analysis
suggest that the Export Enhancement Program has the effect of raising U.S. domestic prices
at the expense of Canadian, Australian, and EU-15 farmers while subsidizing feed barley
importers in EEP destination markets.

C If the Canadian Wheat Board did not face the threat of retaliatory policy action by the United
States caused by expanding barley imports, the CWB could reallocate a portion of its feed
barley exports away from EEP markets and into the U.S. market so as to maximize the total
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revenue accruing to Canadian feed barley producers.  Total Canadian exports of feed barley
into the United States would increase to 2.2 million tonnes while its exports to EEP markets
would drop by 1.6 million tonnes.  At the same time, the U.S. would increase subsidized
exports of feed barley to EEP destinations at roughly the same rate as Canadian imports.  The
result would be an additional 1.7 million tonnes of subsidized U.S. feed barley exports to EEP
destination markets.  Such an aggressive strategy by the Canadian Wheat Board would
increase the average price received by Canadian farmers for feed barley by only 4 cents per
bushel, but would cost the U.S. government $67 million in additional aggregate export
subsidy payments.  In practice, if Canadian feed barley exports to the United States came
anywhere near this level, the U.S. would decrease the level of per-unit EEP subsidies
dramatically, impose an import quota on Canadian barley exports, or impose a prohibitive
tariff.  The premise for this type of U.S. policy response was set in 1994, when U.S. durum
wheat imports were effectively restricted through the imposition of a two-tiered tariff-rated
quota.  In addition, one might question the wisdom of a strategy that increased the average
price received by Canadian feed barley producers by only 4 cents per bushel, at the expense of
heightened trade tensions with the United States.

C Removing the Canadian Western Grains Transportation Act would increase the level of feed
barley exports from Canada to the United States by 288,000 tonnes.  This result is contrary to
what many U.S. producer groups might expect.

C The elimination of short-term U.S. set-asides would increase U.S. domestic supply of both
feed and malting barley dramatically.  This would reduce Canadian malting barley exports to
the United States by 275,000 tonnes and increase U.S. feed barley exports to EEP markets by
1.1 million tonnes.  The additional excess supply of U.S. feed barley in EEP markets would
displace 675,000 tonnes of Canadian feed barley exports from EEP markets and 207,000
tonnes of Australian feed barley exports from EEP markets.  In addition, domestic prices in
the United States, Canada, and Australia would drop by $5.02 per tonne causing aggregate
Canadian farm revenue from both feed and malting barley sales to decrease by $71 million and
aggregate Australian farm revenue from barley sales to decrease by $20 million.

C North American trade liberalization would occur if both the Canadian WGTA subsidy and the
U.S. Export Enhancement Program in feed barley were eliminated.  These two policy changes
would cause the U.S. consumer feed price to fall by $13.25 per tonne, but would increase the
average import price in EEP markets by $26.27 per tonne.  Higher relative prices facing
Canada and Australia in EEP markets would cause the two countries to reallocate a portion of
feed barley exports away from non-EEP markets into EEP markets.  This would increase the
average import price in non-EEP markets by $13.95 per tonne under average 1991 to 1993
market conditions.  Canadian feed barley exports to the United States would decrease by
268,000 metric tonnes and U.S. feed barley exports to EEP markets would drop to 0. 
However, U.S. farmers would lose only $3 million in aggregate revenue due to increased
deficiency payments. Total revenue accruing to Canadian barley farmers would rise by $13
million and aggregate Australian revenue would rise by $63 million due to the $6.35 per tonne
increase in the Australian domestic feed price.  If one includes domestic consumers and
government payments in the analysis, then the net economic welfare with respect to barley in
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the United States, Canada, Australia, and EU-15 would increase by $51 million, $66 million,
$30 million, and $176 million, respectively.  However, caution should be exercised when
interpreting these results for the United States as its domestic carry-over stocks of feed barley
would increase by almost 1.1 million tonnes under North American trade liberalization.

C The results of a partial world policy liberalization were estimated.  These results can be used
as a guide for analyzing the potential economic impacts of a “Freedom to Farm” type 1996
Farm Act under average 1991 to 1993 market conditions.  Under this scenario, it is assumed
that the average U.S. EEP bonus is reduced by one-half to $19.76, the EU-15 target price for
domestic producers is dropped by the same amount, U.S. deficiency payments are eliminated
and 63 percent of barley program short-term and long-term CRP set-asides are returned to
barley production.  The results indicate that even if U.S. barley farmers do not receive any
lump-sum payments under the new Farm Bill, their aggregate revenue from feed and malting
barley would still increase by $15 million under partial world policy liberalization while U.S.
treasury costs to support the barley program would be reduced by $227 million and consumer
feed surplus would increase by $50 million.  Hence, net domestic welfare in the United States
would increase by $230 million under a partial world policy liberalization.  This outcome does
not include the potential decoupled lump-sum payments that U.S. farmers may receive under
the new farm program nor does it take into account the fact that at the time of this writing,
average barley prices have increased significantly over their average 1991 to 1993 levels. 
Either of these additional conditions would push the net increase in farm revenue accruing to
U.S. barley producers beyond the $15 million calculated in this report.
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