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An Economic Analysis of International Feed
and Malting Barley Markets: An Econometric
Spatial Oligopolistic Approach

Troy G. Schmitz
Won W. Koo

Abstract

A “hybrid” spatial priceequilibrium model igleveloped to evaluate changes in production,
consumption, and trade of feed and malting barley under alternative domestic and agricultural trade
policy regimes. Thanalysis includethe economievelfare 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 whiehCanadian Whedoard andAustralian
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 priceequilibrium model igleveloped to evaluate changes in production,
consumption, and trade of feed and malting barley under alternative domestic and agricultural trade
policy regimes. Thanalysis includethe economievelfare 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 whieghCanadian Whed8oard andAustralian
marketing boards behave as oligopolists in export markets under arbitrage conditions induced by U.S.
and EU-15 grain traders.
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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.
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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:

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.

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.

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.

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.

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
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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.



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 September
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

*Schmitz is visiting assistant professor, University of Florida, Gainesvill&Kaads professor at North Dakota State
University, Fargo.
!Canada - United States Joint Commission on Grains preliminary report, June 1995.



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:

The average U.S. EEP subsidy is reduced to O.

» Canadian feed barley export levels to the United States are unconstrained.

» The WGTA subsidy is eliminated and U.S. feed imports are unconstfained.

» Short-term U.S. set-aside requirements are eliminated.

* North American trade policies are liberalized with respect to barley markets.

* 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 Uni®thtes dect thebarley industry.
The UnitedStategnstitutes "FarnBill* legislationonceeveryfive years. Feed graingere
includedunder the 199G-armBill. FarmBiIll provisionsthatplay amajor role withrespect to the
barley industry are targ@tices, Acreage Reduction Programs (ARP), the Conservation Reserve
Program (CRP), th#¥lalting Barley Assessment provision, and ExgportEnhancement Program
(EEP).

Target Prices

Target prices for barlewereestablished under the Agriculture and ConsuRretection
Act of 1973. Barleyproducergeceive deficiency paymenighenever the target price exceeds the

*The WGTA is scheduled to be phased out over the 1995/96 and 1996/97 crop year. Canadian farmers will cease
to receive WGTA subsidies after 1997.



U.S.average market price duringspecificperiod. "Insimplestterms, thedeficiency payment to
a produceequals the deficiency paymenatte for thecommaodity(targetprice minus thehigher of
the loanrate oraverage market priceultiplied by the farm'rogram production of the
commaodity (payment acres timpsogramyield peracre)”[Lin et al., 1995]. Theonly year in
which the loarrate forbarley was highethan the average fedwrleymarket price was 1985, and
even inthatyear, the difference between the laae andaverage feetharleymarket price was
only $4.60 pemetric ton(tonne). Hence, thdeficiency paymentate is tyically the targeprice
minus theaverage market price for ddarley. The barley target price was set at $119.42 per
tonne in 1981 andemainecconstant until 1987. The target prideopped to $115.28 and
$112.07 per tonne in 1988 and 1988spectively. The target price was then sefH18.39 per
metric tonne in 1990 anagmained athatlevel through 1995. lorder to beconsidered for
deficiency payments in a given year, fhlanted area musitst be enrolled in thgprogram. One
condition of enroliment ishatsome area belled under the Acreage Reduction Program.

Acreage Reduction Program

Acreage Reduction Prograrhave been implemented in order to limit Fedénadiget
outlays and to prevemxcessivestockbuildups. Thel981FarmBill establishearop specific
acreage bases. The Acreage Reduction Prograbaftay limits theplanting of barley to a
specificpercentage of its acreafjase as a condition for@oducer taeceive deficiency
payments. Theninimum ARPrequirement fobarley was set at 1@ercentfollowing the 1981
FarmBill and remainedconstant until 1987. For 1987 and 1988, thmimumset-aside was 20
percentwhich wasreduced to 10 percent for 1989 and 1990. In 1991, it was reduced to 8
percent and then to 5 percent in 1992.

Since 1992there hadveen naninimum set-aside requirement foarley. However, the
FarmBill was modified in1990 so that aadditional 15 percent of thease acreaggoes not
qualify for any deficiencypayments. Thigrea is referred to dflex acres" and does not need to
be set-aside. Thigex acres can be used to plant app withoutloss of barleybase, but no
deficiency payment igeceived orthat crop. Anoptional provision was added under the 1990
FarmBill for an extra 10 percent of "optiondlex acres'which cannot receiveeficiency
payments, but can be used fiher crops withouloss of base. Th&990 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 waablished under tH85FarmBill. Under
CRP, producers bid tenroll environmentally sensitive land in tpeogram for 10 years.
Producers mustlle 100percent of théand enrolled in CRP, forgoing deficiency payments in
favor of annual rental payments. Tlaad is taken out of itallotted acreage base for the duration
of its enroliment. In 1994, thiotal enrollment of land from the barlegcreage base into long-
term CRP contracts was 1.hdllion hectares.

In addition to long-term CREBontracts, the 198BarmBill included a provision to allow
producers taeceive 92 percent of their expectaeficiency payments while planting as little as
50 percent of permitted acreage (b&ess ARP acres). Thaon-seeded area had to be put into



conservation useslhis provision became known &8/92. This provision wasater changed to
0/92 and is known as 0/85-92. The current 0/858&vision allows groducer to devote all the
permitted acreage to conservation uses whiteiving 85 to 9ercent of projectedeficiency
payments. Théotal barley bas@area set-aside under these short-term CRP programs (50/92,
0/92, and 0/85-92) in 1994 was 1.@4%llion hectares.

Malting Barley Assessment

Under the 199@armBill, a provision for an assessment on maltivayley wasadded.
This provisionstipulateghat anassessment of no more than 5 percent of the valusatiing
barleyproduced on théarm can be levie@dgainst producers aohalting barley. This provision
was added becau$esed barley prices angsedexclusively for calculating deficiengyayments.
Thisresults in a higheprogram costhan differentiating between feed amalting barleybecause
farmers whasell malting barley receive a premiuaverfeed barley which is nateflected in the
calculation of the deficiencgayments.Only malting barley receiving deficiency payments
produced orpayment acres is subject to the assessment. The volumaliriig barley was
assessed at 5 percent of 8tateaveragamalting barley price received Iproducergduring the
first five months of the marketing yegrior to 1993. In 1993, the assessment was reduced to 2.5
percent and then O percent.

Under 199(arm legislation, the target price for barlegnnot bdessthan 85.8 percent of
the target price for corn on a pbushel basisHowever,barley's feeadnergy value relative to
cornisonly 77 percent (measured bushels) which impliegthat the targeprice may alreadyake
the malting barley premiunmto consideration. In addition, if thealting barleyassessment were
to remainabove Omalting barleyproducers mighswitch barley plantings away from malting
varieties into feed varieties due to the additiopeberwork requirements and extra assessment.
Thiswould increase thsupply ofU.S.feed barley at the expense of malting bapegduction,
causing the Unite&tates to bédesscompetitive than Canadigroducers in thenalting barley
market[Lin et al., 1995].

Export Enhancement Program

The ExportEnhancement Programestablished under tHE85FarmBiIll, provides
subsidies to U.S grain companies on certain grain shipments sold to tacgetedes. Algeria,
Bulgaria, Cyprus, Egypt, the former Soviet Unidmraq, Israel, Jordariiorocco,Poland,
Romania, Saudi Arabia, and Tunisia have all benefited fower prices due to EEBuUbsidies for
feed barley. Chin&1994) andSlovenia(1993)have benefited from EEP subsidies for malting
barley, but as 01994/95 they each receivednly one EERshipment of malting barley. Since
1985 (with the exception of 1988 and 198@jtually all feed barleyexportsales have received
substantial EEP bonuses. In 1988ly 35percent ofsales received EEBonuses, while roughly
55 percent ofales in1989 received bonuses. The weighted average of EEP bonuses per
shipment froml986 to 1994excluding1988 and 1989) was $39.33 per tonne. However,
perhaps due to the 1988 drought, the average ldRses in 1988 and 1989 wenaly $6.49
and $12.11 per tonnegspectively.

While it is apparent that the Exponhancement Program has had some positive effect on



U.S.barleyexports, it is notlearthat thebenefits of thgorogram outweigh the associated costs
[Haley et al.,1992]. The ExporEnhancement Program increateS. exports byowering the
import price for tageted countries. There are two costs assochtttdthis program. The U.S.
treasury must pay an amount equal to the EEP bamnusplied by thequantity shipped.This is

the explicitcost. However, there aadsoimplicit costsinvolved with theprogram. The Export
Enhancement Program reducesshpply available talomestic consumersihich causes
domestic prices to rise. Thé.S. markethen becomes attractive f@anadian suppliers, who
increaseexports to the Unite®tates. Since thearly1990s, the Unite&tates has exported large
guantities of feedbarley, but has alsmnportedsignificantamounts from Canada.

CANADA

Canadian Wheat Board

The Canadian Whe&oard (CWB) wasestablished as @rown Agency by the Canadian
Wheat Board Act of 1935. The CWB is a single-dss&te tradingagency responsible for the
marketing of all wheat anldarleysold forhumandomestic consumption and fexport. The
CWB may also market wheat abdrleyused for feegurposes in the domestic market, but is not
the sole marketing agency for feed. Ttheeemajor responsibilities of the Canadian WhBatard
are to market wheat arghrleygrown in theprairie region to the best advantage of grain
producers, to providprice stability toproducers through aannual "pooling"” or price-averaging
system, and to ensutieateachproducerobtains dair share of thevailable grairmarket
[McGarry and Schmitz1992]. The CWB hagurisdictionover Alberta, Saskatchewan, Manitoba,
and a smalkection of British Columbia. These regions are ofefierred to as the “designated
area.” The designated area tgily produces 95 percent of the entianadiarwheat andarley
crop. Roughlyhalf of thebarleyproduced in Western Canada is feditestock and sold either
directly to feedlots or fed ofarms anddoes not enter the country elevasystem. Hence, the
CWB markets approximatelyalf of all barleyproduced in Canada.

The Canadian Whe&oardachieves price equalization fproducers through price
pooling system. Since 1975, the CWB has separadgeyinto two pool accountdeed and
designatedbarley. Designatedarley is high quality malting barleyat issold for use in the
production ofbarleybased alcohol such as beer. At theginning of eacleropyear, the
government establish@stial producerprices for grain sold to the CWB. These prices are
announced in advancegrmally in April (but notalways), and are different for eaghade. The
CWB issues a series of marketingaia books on thbasis ofseeded area. Thaigtasystem is
used to ensure orderly marketing and its objective is to enlsateachproducereceives a "fair
share" ofavailablemarkets. If a producer has anfilled quota book, he can deliver the grain to
the CWB at which time he receives gitial payment which is usuallyell below thefinal pooled
price. Theinitial payment is the same moatter whatime of the year the grain sold, does not
depend on geographical locatiaithin thedesignated area, and does not depend on deductions
for freight, etc. Once the CWB has marketed all theain in a particulapool, freight and
handlingcharges are deducted, the revenue is pooled, &ndl@ayment is distributed to each
individual producerbased on the relatiygroducer share ajrain inthatparticular pool.
Occasionally, interim payments may be made déedht dateshroughout the crogear.



The Canadian grain marketing system feetied, noonly by theoperation of the
Canadian Whedboard, butalso by a number aftherinstitutions asvell assomewhat ad-hoc
grain policies. The following gives a bridescription of the more important programs, some of
which are ndonger in place.

Western Grain Transportation Act

The WesterrGrain Transportation Act (WGTA) was enacted in 1983. Unithés Act,
the Canadian government provide&il companies with an annual payment of ugh&b8million
Canadian dollar6C$658)with adjustment foinflation to cover the transportation eligible grain
shipments to seleshipping terminals awestern and easteports. 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 asegult of priceceiling regulations on grain freightites dictated
by the Canadian government. Under the Canadian-U.S. Faele Agreement (CUSTA),
exports to the western Unit&tates through Vancouver do not qualify gubsidized raitates,
but exports to the eastern Unit8tates through Thunder Bay do qualify. TGanadian Wheat
Board hagnaintained equality ipooled ThundeBay/Vancouver pricesventhough relative
prices between Vancouver and the lower St. Lawrdrase changedvertime. Through the
WGTA subsidy, theroducer at a particular locatignays thdower of the rate to Vancouver or
Thunder Baywhich depends upon distanceport. Under the WGTA, the Canadian government
pays ashare of theost that is a constant proportion of thi rate. Thegovernment tymally
subsidize®verone-half of the shippingosts forbarley in a given year.

The WGTA subsidy was eliminated duly, 1995. The éécts of theelimination of this
subsidy have beesstimated [Agriculture Canada, 1994]. Becauseaeadian Whedtoard
provides thesametotal payment regardless of locatigearoducers at the geographicaidpoint
between Vancouver and Thunder Bay (i.e., Reford, SaskatchéaemYhdowest net value of
grain shipped to eithgyort. It hasbeenpostulated that thelimination of the WGTA subsidwill
lower grain prices by eelatively largeramount in those regiorthat arenear the geographical
center of Canada. However, oside efect of this deregulation could ibat the premium that
already exists between Canadian &h8.domestidbarley prices could widen due to thaver
price received by Canadigmmoducers fograin shipped by rail. Thisrould increase the incentives
to market wester@anadian grain byruckload to soméJ.S.locations(e.g., Saskatchewan to
North Dakota).

Western Grain Stabilization Act

The WesterrGrain Stabilization Act (WGSA) was a voluntgoyogram thaallowed
farmers to contribute percentage of their grossiles to a stabilization fund. The Canadian
government then matched approximately one-half optieeucer contribution. The program was
designed to pay out when net caskeiptsfell below 90 percent of the 5-year average. The
highest WGSApayout was C$1.4illion for the 1986/87 cropyear. Thisprogram was terminated
in the early1990s due to the huge burden on @enadiartreasury.



Special Canadian Grains Program

The Special Canadian GraiRsogram (SCGP) was an ad-hoc program that was
implemented iL.986 and 1987 in th&ace of low grain prices worldwide. THRCGP was enacted
to offset the loss incurred by Canadarmducergsesulting from the subsidy wéretween the
United States and Europedimion. The SCGP transferred C#illion and C$1.1billion from the
Canadian government to grganoducers in 1986 and 198&spectively. Thigprogram was used
duringonly the two years following themplementation of th&).S. ExportEnhancement
Program.

Crop Insurance and Gross Revenue Insurance

Crop insurance wasssentially a voluntargroduction guarantee program where
premiumswerepaid byproducers and matched by tfesleral government. Administrative®sts
werepaid by the provincial government$his program was integrated into the Gré&svenue
Insurance Program (GRIP) in 1991. GRIP gaduntary program. Farmers must pay an
insurance premium to enter GRIP. It providesiaimumgrossincome petectarewhich is
derived bymultiplying theminimumaverageyield for a givenarea by the 15-yeanovingaverage
price. If the farmer receives total reverthat isbelow theGRIP amount, heeceives the
difference, regardless of whether the actueld or actual prices are below the average. Subject
to a cap limitation, the farmer can set aside up feRent in anndividual account to be matched
by the federal and provincial governments. Pinegram triggerpayments when a farnggoss
margin falls below a 5-year average or the inebme falls belonC$10,000.

Australia

Australiaproducedarley in 5states: SoutlAustralia, Victoria, Western Australia, New
South Wales, and Queensland. stnallamount ofbarley is alsgrown in Tasmania. Australia
covers a huge area, but mgsain isproduced near the regi@panning the southwest to
southeast coasts. Sheep and wheat aredjer competitors fotand with barley. It is common
practice in Australia tootateland usebetween whea®€-row barley, andsheep grazing. The
pasture phase of thetation is typically extended in yeanhenexpectedyrain prices are low
relative to expected wool price€rop productiorfluctuates morevidely in Australia due to
price and climatevariability than in theothermajor barleyexporting countriesBarley marketing
is controlled by a marketing boasystem as it€Canada. However, in Australia there are a few
smaller barleymarketing boardthat differfrom state to state.

The political philosophy in Australia has betratfarmers should haveontrol over how
their product is marketed. Producdrave been adamatitatwhere institutions have been set up
for this purpose under state ederal legislation, they shoutiperate withouministerial
interference. In addition, theteve been timethatthis mechanism haalowed the
implementation of domestic pri@@ntrols in theform of price discrimination ithatdomestic
prices have been higher tharport prices. Ongustification for thistwo-pricepolicy is that
domestic prices can be manipulatsnintercyclically to export pricesmaking the "equalized" or
weighted average produgerice more stable than tlexportprice [McGarry and Schmit4,992].



Australian Marketing Boards

There are over fiftygrain marketingpoards in Australia. However, tifaustralian Barley
Board hagurisdictionover both Souttustralia and Victoriavhich typicallyseed ovepne-half
of all barley inAustralia. Theother threeamarketing boardeandling barley are the Grakool of
Western Australia, the Ne®outh Wles GrairBoard, andQueensland Co-operatiBulk
Handling Limited. Under the AustralialConstitution, powers to s@rices and control
productionbelong to eacistate, but th&€ommonwealth has exclusiggwerswith respect to
excise duties andustoms duties. The Commonwealth tagislate orexport and interstate
trade, but the Constitutioprovides for fredrade anongstates. As a result of the Constitutional
division of powers federal-level marketinQoards such as th&sustralian BarleyBoard aremainly
involved inexportmarketing activities. State-level boards aedporations can serices and
control productiorievels withintheir own borders; however it gossible for goroducer to
circumvent the jurisdiction of thstate boards by Bieg produce across state borders.

The Australiarboardsystem is similar irmanyrespects to the operations of tBanadian
WheatBoard, except thaAustralia has more than otard. Rrmers receive ainitial payment
upondelivery. This payment is the samegardless of the seasonvitiich barley issold and is
typically different for eaclstate board.Each board pools dllarley received and issuedirzal
payment based on the revenue received from $edsshandling feesHence, producers can
obtain a guaranteadinimum price for the barleyhat isdelivered. As is the case in Canada,
AustralianBoards market all thbarleyused formalting purposes, but markenly theresidual
feed.

EUROPEAN UNION (EU-15)

The EuropeaJnion is the lagest producer and exporterfeked barley in thevorld. The
composition of the Europeddnion has changeadvertime. During the late 1970s armrly
1980s up until 1986, the Europeblimion was comprised ainly tencountries (EU-10):
Belgium, Luxembourg, Denmarkrance, WesGermanyGreece, Irelandtaly, Netherlands, and
United Kingdom. In 1986, Spain arRbrtugal were added to create the EU-12. In 1990, East
Germany was merged with West Germany to form a reunified Germany. In A986ia,
Finland, andSweden were added form theEU-15. Therefore, angliscussion of agricultural

policy issues in th&uropeariJnion would not be completeithout including all of thecountries
in the EU-15.

All membercountries of the Europeddnion fall under the jurisdiction of the Common
Agricultural Policy(CAP). The twopolicy instrumentghathave a major effect oboth domestic
and international barlesnarkets arevariableimportlevies andexport restitutiorpayments.

Variable Import Levies

Under the Common Agricultur&olicy, any grairthat is imported by Europeddnion
membercountries is subject to\aariableimportlevy. A threshold price is set for each
commodity. Inports are noallowed to be sold on the domestic marketléssthan the threshold



price. Because the threshold priceigially highethan the domestic price, domestic consumers
will purchasdarley fromdomestic producers befotleeywill purchase importsThis rules out
price competition in the domestic market. CAP refowhich began in 1992, halropped the
threshold price but it istill prohibitive inmost cases.

The new General Agreement oariffs and Tade (GATT)signed in1994 as a result of
the Uruguay round dirade negotiations has promptedrange in the old variablenport levy
system. Under GATT all non-tariff barriers are to be converted to tarfifss hasresulted in a
two-tiered tariffsystem, described in Schmi2zeGorter, andschmitz(1996). However, the
Special Safeguard ProvisioSSPS) under GATT allow the EU-15 to usgher a quantity
trigger or a price triggefbut not both) incombination with awo-tiered tariffsystem. When the
Europearinion offered its tariff schedule it included an indication of thgger prices it intends
to use under the SSPS. Depending upon the relationship between future world prices and trigger
price levels, the new system miapk like a cross between fixed tariff system in thespirit of
GATT or the old variabldevy system. As a by-product of the EU commitment, itksly to
charge a form of variablduty bridging the gajpetween the world price andaaximumduty-
paid price [Josling and Tangermard®995]. In any event, it is modikely that atleast in the near
future, imports obarley from ousidemember EU-1%ountrieswill continue taremain negligible.

Export Restitution Payments

The Common Agricultural Policgontains a provision for a systemexportsubsidies
known as export restitutiopayments. This provision was in place Idmgfore the initialization of
the ExportEnhancement Program by the Unitethtes. If asale of barley in thexport market
qualifies forexport restitution, the governmepays the differencbetween the (higher) domestic
price and the (lower) price received for teeportsale. To offset thaigh level of EEPbonuses
under the U.SExportEnhancement Program during the 1986¢83pyear, EUexportrefunds
on feed barleyeached akigh as$139.75 European Currentinits (E$139.75) pemetrictonne.
By the 1988/1989 cropear, themaximumrefundavailable hadiropped to atittle asE$59.95
per tonne due temaller EEFbonuses duringhat period. Export restitution

paymentglay amajor role in internationdbarleymarkets as they act as erportsubsidy for
feed barley shipments tmuntries outside the European Union.

INTERNATIONAL BARLEY MARKETS
PLANTED BARLEY AREA

United States

Farmers in the Unite8tates grow both 2-row and 6-rovarieties of barley. The
American Malting Barley Association (AMBA) establishebsa of varietiesthat are
recommended for maltingurposes. Thést is different for eactstate andiaries annually. A
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truckload ofbarley isconsidered ofmalting quality if the variety impproved by the AMBA, meets
the grading standards established by the Fe@aih Inspection ServicdsGIS), and meets
several additional non-gradgality factors. These non-grade factors specified by the
individual malster inindividual contracts. If ashipment is not of malting qualityhen it is sold as
feed barley.There is no market distinction betwe2srow and 6-rowfeed barley.

The UnitedStates can bsegmented into three distingrley graving regions. The
Midwest region containslorth DakotaMinnesota, andouth Dakota.These three states
comprise roughly one-half of the entiteS. barleyarea. Figure 3.1 shows the area planted
tomalting and feed varieties in the Midwestern UniBtdtesfrom 1970 to 1994. Totabarley
area reached its peak in 1986en 2.3million hectares were planted. dteadily declined to 1.4
million hectares in 1994. North Dakota has by far the largadeyarea planted in the country.
In 1994, North Dakotplanted 971,000 hectaresludrley whileMinnesota andéouth Dakota
seeded 263,000 and 160,000 hectarespectively. The Midwestoes not seed ampoticeable
area to 2-rovmalting varieties.Most of itsbarleyarea is planted t6-row malting varieties while
a smallquantity of feed varieties are also planted. In 1980p8&&ent of Midwesbarley
plantingswere 6-rowmalting varieties. This number declined to@drcent in 1994. Minnesota
seeds the highest percentag&eabw malting varieties followed bilorth Dakota andhenSouth
Dakota. Forexample, in 1985, 9percent of théarleyarea planted in Minnesota wésrow
malting, followed by 83ercent in North Dakota and 60 percent in South Dakota.

3.1

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 Varietiésr 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

did not fit this criteria was considered feed.

% Data for 1986 to 1994 were collected by the North Dakota Barley Council. These values are reported in aggregate form

for the Midwest and western regions in the United States Barley Statigtitshed 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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The western region contains Montana, ldaho, Washington, Oregon, Colorado, and
Wyoming. These six statesomprise over 40 percent of &lrleyplanted in the Unitetates.
Figure 3.2 shows fee@-row malting, ands-row malting barleyarea planted in the western
United Statedrom 1970 and 1994. Totddarleyarea reached its peak of Zrdlllion hectares in
1985 andsteadily declined to 1.fnillion hectares in 1994. Montana has the largest area planted
to barley in the Wst. In 1994, Montanplanted 526,000 hectaréslowed by300,000 hectares
in Idaho. The Wesplants feed2-row malting, ands-row malting varieties. In 1980, 6dercent
of the totalbarleyarea in the West was plantedfa®ed varieties, followed by 3@ercent planted
to 2-rowmalting varieties andnly 2 percent to 6-rowmalting. The fraction of totabarley
planted to feed an@l-row malting varieties has increaseder the last 15 gars while the fraction
of 2-row malting varieties has declined. In 1994, @drcent of the total area was plantedded
while only 24percent of Westerbarleyarea was planted t&-row malting varieties. Tharea
planted to6-row malting varieties has increased tpércent of total areplanted in the WSst.
Montana grows most of the 2-romalting barleyproduced in the Unite&tates. In 1985, 45
percent of albarleyplanted in Montana wa2-row malting varieties, andone was$-row
malting® In absolutéerms, the area planted Perow malting varieties in thevestern United
States has decreased while the grleated to6-row malting varieties hamcreased.

The third region includes California and thest of theUnited States. This region
accounts foroughly 10percent of the totabarleyarea in the Unite@tates (350,000 hectares in
1994). \rtually all barleyplanted in this region are feed varietfes.

Figure 3.3 shows the area planted to fe®&dow malting, and2-row malting barley
varieties in the Unite®tatefrom 1970 to 1994. The area planted to all typebafey
decreasefrom 1970 to 1974, increased until 1977, and then drogghedply until 1980. In
1980, the area planted to blrley in theUnited States wasoughly 3.4million hectares. It
increased to its highest histotevel of 5.3 millionhectares in 1985. Since 198frleyarea has
droppedsignificantly. In 1994, total barlegrea hadallen to 2.9 millionhectares--the lowest
level inrecent years. During the 5-year periooim 1990 to 1994, the area plantedfeed barley
droppedsharply while thearea planted taalting varieties did ndll asdramatically. Feed
barleyplanted area reached a historic low of inflion hectares in 1994, but the area planted to
2-row malting varieties wa259,000 hectares in 199hich is highetthan 1987, 1988, 1989 and
1992levels. Thearea planted t6-row malting varieties irt994 was 1.Inillion hectaresvhich is
higher than thd979level and similar to the level &-row malting varietieplanted in thesarly
1970s. Aside fromvarious agricultural policies and sevenadrket factors,

® In recent years, farmers in Montana near the North Dakota border have seeded a small area to 6-row malting varieties.
® Survey data are available only for California, and no data exist after 1985. A small amount (roughly 3 percent) of the area
in California was planted to 2-romalting varieties befor&982,and roughly Dercent was planted to 6-rawalting

varieties beford 973. The data reportefbr 1982 to 1985%how thatl00 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 Production
Reports, various issues. The area planted to Ganal2-row malting varieties are taken from Figures 3.1 and 3.2. The
residual, which includes Colorado anyomingfrom 1970 to 1973 and California from 1986 to 1994, is assumed to be

100 percent feed.
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the higherrate of decrease ieedacreage may be due to the reductiowgieid differentials
between feed anchalting varieties.

Canada

Farmers in Canadgrow both 2-row and 6-rowarieties of barley. The Canadian Grain
Commission, lirough a committee comprisediafiustry, government, and academics, determines
a list of registered varieties for eatharleytype. If a variety is not othis list, it is assigned the
lowest grade in its class. Tmeain diference between Canada and the Un@éates is that for a
variety to be registered f@-row and 6-rowmalting purposes in Canada, it must dsually
distinguishable from feed varieties unless fjiswn undeispecialcontracting programs.
CanadiarR-row malting varieties have long-haired rachillaevtsually distinguish them from 2-
row feed varieties. Canadi&@row malting varieties have had a blakeurone to distinguish them
from white aleurone feed varieties. Over the last tlecadesCanadian malsters hatrended
toward 2-rowvarieties for domestimaltinguse. This, combined with the fa¢hat theUnited
Stateauses 6- row white varieties, has caused a siwifly from6-row blue aleurone varieties in
favor of 6-row whitevarieties. Since 1991, plantings 6frow whitevarieties have increased
from near 0, to roughl$00,000 acres. Thegerow whitevarieties are tyically grown under
contract for the U.S. market.

Almost all of the barley irCanada is grown in Alberta, Saskatchewan, and Manitoba.
Before 1993, these three provinces plamtedrly 95percent of the totaCanadiararea. In 1993
and 1994, this numbelecreased to under 90 percent. Figure 3.4 shows the area planted in
Canada to feebarley varieties byegion from1974 to 1994. The totdeedarea planted in
Canada decreasémm 1974 to 1979. It increased to its pelakel of 1,850,00hectares in
1986, then dropped to 1,230,000 hectares in 1932 dbarleyarea rose to 1,415,000 hectares in
1994 due to the large increasef@ed barleyplanted outside the designated area. Alberta is the
largest grower ofeed barley. In 1994hatprovince planted 879,000 hectaredded varieties,
or 49 percent of its totddarleyarea. Manitoba planted 134,000 hectarefeeal varieties in
1994, or 35 percent of its tothkarleyarea. Saskatchewan planted 180,000 hectaregto
barley in 1994, or 1@ercent of the totdbarleyarea planted ithatprovince. Saskatchewan
plants most of itbarleyarea tomalting varieties.

Figure 3.5 shows the area plantedstoow malting varieties byrovince from1974 to
1994. The total areplanted to6-row malting varieties irCanadadroppedfrom roughly 2.5
million hectares in 1974 tonly 811,000 hectares in 1994This samedrend isevident in all three
provinces. In 1994, Alberta planted 311,000 hectaréstaw malting varieties whiclttomprised
18 percent of its totdbarleyarea thayear. Manitoba planteti51,000 hectares to 6-romalting,
which was 29ercent of its totabarleyarea. Saskatchewan planted 223,000

& The data for Alberta, Saskatchewan, and Manitoba are from the malting barley variety surveys conducted by the
Brewing and Malting Barley Research Institute, reported in the Barley Biibfsdata 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.

15



3.4

16



3.5

17



hectaresvhich was only 19ercent of its totabarleyarea. Vpically, Saskatchewan plants most
of its barleyarea to 2-rowmalting varieties while Alberta plantsost of its area téeed barley.

Figure 3.6 shows the area planted2toow malting varieties byrovince from1974 to
1994. Alberta planted53,000 hectares to 2-romalting varieties irt994which was 41percent
of total barley plantings.Manitoba does nagrow much2-row malting barley. In 1994, planted
only 98,000 hectares to 2-romalting varieties whiclaccounted foonly 25% of its total barley
area. Saskatchewan planted 724,000 hectar2sda malting varieties irl994which
represented 63% of its toterleyarea.

Figure 3.7 shows the total Canadiasarleyarea planted to each type ladrley from1970
to 1994. Plantings of feed ardrow malting barley havérended upward ovdmme while
plantings of6-row malting barley haslecreasedramatically. Canadian feed barlasea increased
from 671,000 hectares in 1970 to 1,414,000 hectares in 1994. The area pladteaintmalting
varieties increased from33,000 hectares in 1970 to 1,866,000 hectares in 1994. The area
planted to6-row malting varietieslecreaseérom 2,600,00thectares in 1970 tonly 811,000
hectares in 1994. In 1994, 35 percent of the t@@ahadian barlegrea was seeded teed
varieties, 45 percent was seede@itmw malting varieties, and 2fercent was seeded Gerow
malting varieties.

Australia

Australian barleyproducers currentlplant2-row varieties almoséxclusively. The
Australian Bureau of Statistieeports that in 1987nly 107,000 hectares of 6-robarley was
planted in Australia. Ithatsame year, 2.fillion hectares of 2-rovwarleywere planted. After
1987, separate statistics irow and 6-rowbarleywere no longereported as the percentage of
6-row barley in Australia declined even further. Tipeantity of6-row barleyplanted in Australia
is typically lesghan one percent in a givegmar. Hence, Australiamalting barley varieties are
not distinguishedhroughout theemainder of thiseport.

Australia can be segmented iritee different growing regions. Figure 3.8 shows the area
planted tobarley varieties irAustralia?® South Australia historically seeds thgéamtbarleyarea.
In 1993, that state seeded Inlllion hectares tdarleyvarieties, roughly 3percent of the entire
Australian barleycrop. WesterrAustralia has historicallgeeded the second largest area to
barley, but New Suth Wales has syassed Western Australia in some years. In 1993, Western
Australia seeded94,000 hectares tfarley whichrepresented 23 percent of tAestraliancrop.
New South Vilesseeded 600,000 in thaame year, roughly 1i8ercent of the entirbarleycrop
in thatyear. Victoria is historically beelpehind NewSouth Wles, with the exception df993 in
which that stateplanted 649,000 hectareslmdrley (18percent) whileQueensland planted
233,000 hectares (6 percent). TAwstralian BarleyBoard hagurisdiction

° Data for Australian barley area by state are from 1970 to 1979 are from the Australian Barley Board Annual Reports
and data for 1980 to 1993 are from the ABARE Commodity Statistical Bulltasnania is not included because
under 40,000 hectares are planted to barley each year.
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over both SoutlAustralia and Victoria and controlled roughly p2rcent of theAustralian barley
area in 1993.

The totalbarleyarea planted in Australia increaseom 1.8million hectares in 1974 to a
recordhigh of 3.5 millionhectares in 1984. It droppestbnificantly in1986 due to the low
pooled price in 1985. It reached another peak in 1993 atlién hectares. In 1994, the
projected area was 2rhillion hectaresnearly onemillion hectaresessthan 1993 due to low
pooled returns in 1993. Unfortunately, consisigata are noavailable for thepercentage of
barleyplanted tomalting varieties in each Australianayving region. The AustraliaBarley
Board reports thesigures forSouthAustralia and Victoria. In Victoria, an average of 88
percent ofbarleyplanted weramalting varieties for th&€989 to 1993 period. Thannual
variability of this number is small. On tlether hand, SoutAustralia had an average ofly 35
percent seeded toalting varietieover thesameperiod. There is a large difference between
these two regions alone. Hence, it is not possible to obtain consistent estimategesttdrgage
of barleyarea planted to different varieties in Australigng availablelata.

European Union (15)

Farmers in the Europedsnion cangrow barley ineither the spring or in winter. Varieties
differ depending upon the season. Wirttarley is usuallyused in rotatiorwith other crops and is
typically grown for use as feed. The southern regions of the EU-15I(ad, Greece, and
Portugal) do not growgignificant quantities of sprinigarley while thenorthern regions (i.e.,
Sweden andFinland) do nogrow significant quantities ofvinter barley. The majority oarea
planted to wintebarley in theEU-15 is 2-rowfeed varieties although some regions (notably
France)grow significant quantities o6-row winter varieties asvell. Springbarley can be of feed
or malting quality. Because Europeans ugeow varieties for malting almosxclusively, nearly
all spring malting varieties ar2row. As is thecase in thether exporting countries, the market
for feed barley rarely distinguishbgtweer2-row and 6-rowarieties. In addition, the market
for 6-row malting barley in the EU-15 ialmost non-existent.

Table 3.1shows the estimated area planted to spbagdey for each country in the EU-
151 In 1994, Spain had the tgst area (2.million hectares) followed by Gree¢é80,000
hectares). Denmark, France, the Unik@dgdom, and Finlan@ach had roughl¢75,000
hectares of sprinbarley in 1994.There hadeen aconsistent downward trend in the area planted
to spring barley sinc&980with the exception oGermany and Spain. The largaea in
Germanyafter 1989 can be attributed to thaification of East and WesBermany. Spanish
spring barleyarea was on a upward trefrdm 1981 to 1992, but dropped off in 1993 and 1994.

1° Most data for the area planted to spring barley come from the Gerson and Gauger Statisticfdigesisgust to

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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In 1980, the total areplanted to sprindparley in EU-15 was 8.fillion tonnes. By 1994this
level haddropped to 5.7nillion tonnes. Thistrend in totalspring barleyarea issimilar tothat in
Canada fomalting barley(Figure3.7), but opposite that diustralia (Figure3.8).

Table 3.2shows the estimated area planted to wibgaley for each country in the EU-15
from 1980 to 1994! In 19945pain and Germany had thedast area (1.4 and 18illion
hectares respectively) followed by France and the Uidiaddom. Unlike the spring barlegase,
the area planted to wintéarley in the EU-15 did not start to decline uritd85 and it has
decreased at a sloweatethan springharleyarea. In 1980, wintearleyarea was 7.inillion
hectares. The area increased tomillon hectares in 1985 and hateadily declined sincden.

In 1994, totalwinter barleyarea was down to 5.3illion hectares. Total EU-1Barleyarea is
divided equallybetween spring and wintbarley in a typical year. The total barleyea in EU-
15 has droppettom 16 million hectares in 1980 to Irhillion hectares in 1994.

BARLEY SUPPLY

Different regions of the worlthave differenbarley supply and demamdquirements.
Brewers in the Unite®tates usenostly 6-row white aleurone varieties tfarley in the malting
process. Most other countries use 2-nmalting barley fotbeer with the exception of some Latin
Americancountries and amallnumber of Canadian breweries. The Unifidtes produces a
large quantity ob-row barley, but only amallquantity of2-row barley. Canada produces a
larger share o2-row barleythan the Unitedtates, but it produces a largaantity of both types.
It exports 6-rowmalting barley to thé&Jnited States. The rest of the wortdquires2-row
malting barley for maltingpurposes and isupplied through domestproduction and imports
from Canada and the Unit&tates, asvell asAustralia andEU-15.

Malting Selection Rates

Not all barleyplanted taomalting varieties is sold for use in the maltipgpbcess. Some of it
is sold for feeduse. The quantity dbarleyproduced in a certain counttlgat is accepted for
malting purposes does netry significantly from year to yeatdowever, the percentage of
barleythat is accepted famalting fluctuatessignificantly from year to year due to variability in
yield.

There are twavays to measure thgercentage dbarleyused in thanaltingprocess. The
first may be referred to as the “plantedfialting selectiomate and is defined as the percentage of
productionfrom fields planted taomalting varietieghat isactuallyaccepted for use in thaalting
process.This measure caonly beusedwhen thepercentage breakdown between the area
planted to feed andhalting barlewarieties, asvell as thepercentage of totddarleyproduction
used formalting purposes, is known. The planted selectiate is empically difficult to estimate
because one must knomhich fields areseeded tonalting varieties and which aseeded to feed
varieties. In addition, separate observations oryitld difference betweemalting and feed
varieties are required.

1 Table 3.2 has the same source as Table 3.1.
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Another measurement of timealting selectiomatewhich does not require prior
knowledge of area planted may be referred to as the “produnalling selectiomate. The
producedselectionrateequals the percentage of tobarleyproduction that is used in thealting
process.This measureloes not require the use of sepanagdd or area data.Note that the
planted selectioratemust be at least as large as the prodwussdctionrate and that these two
measures are equivalemtly if all of the area planted tbarley isseeded tanalting varieties
exclusively.

The most dificult part ofcalculating the selectiorate isacquiring observations on the
total quantity ofbarley actuallypurchased fomalting bymalsters. For most exporting regions
(excluding Canada), the quantity mélting barleydemanded/produced must be estimated
indirectly. In thisreport, theyearly quantity ofbarleyused formalting in theUnited States,
Australia, and EU-15 (both produced and consumed) is estimatedltisg barleyexports?
subtractedrom the sum of domestimaltingconsumptiof?® (includinghat portionwhich may be
re-exported irmalt or liquidform) and maltingparleyimports!* The quantity dbarleypurchased
for malting inCanada is obtained directly from the CWWMBnualReports. Since 1975, The
Canadian Whedoard has kept separate pool accounts: onéeken barley and thether for
“designated’malting barley. Theroducedmalting selectiomate in all four exporting countries is
calculated as thmalting quantity purchasedivided by total barleyroduction. The method used
to calculate selectiorates foreachindividual country as well as thesulting productiomevels
for the fourmajor barleyexporting regions are described below. These results are critical for the
economic analyses &ections 4 and 5.

United States

Figure 3.9 shows thproducedmalting selectiomatesfacing theUnited StatesCanada,
Australia, and EU-1%om 1980 to 1994. The producedalting selectiomate in theUnited
States averages 33 percenhormal years.This excludes 1980, 1988, at889which were
years of abnormally loyroduction and 1984 to 1986hich wereyears of abnormallfigh
production. In 1988which was the year dbwest production in recemhemory, thgproduced
malting selectiomate increased to 54 percent. In 198ich was the year of lgesthistoric
production this numbedropped to 26 percent. Hence, in yeatsenyield andproduction is
high, the selectionate is lower beause malsters tend to tighten their non-grade standards due to
the abundance of goaglality barley. Whemroduction isabnormally low, theyend to loosen
their standardshich result inhigher selectiomates. In additionespecially in 1988, sontagh
quality feed barley held in reserve from theevious year may have beased formalting
purposes.

2 The procedure for estimating malting barley exports and imports is described in Section 3.4.

2 The procedure for estimating domestic malting barley consumption is described in Section 3.3.

4 This assumes that there is no change in malting barley stocks from year to year. Considering that malting barley
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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Data arealsoavailable for thearea distribution ofeed vs. malting barley for thenited
StateqFigure3.3). From thesalata,plantedmalting selectiomatesfacingU.S. barleyproducers
can also be calculated. Average plantealting selectiomates of 67 percent are witnessed for
normal yeargthe results are not shownlrollowing the1988 drought, th@lantedmalting
selectiorrate roseabove 100 percenfThis indicateghateither somenalting qualitystocks were
heldoverfrom 1987 or thahigh qualityfeedstocksfrom 1987 were used to supplement the 1988
malting barleycrop.

Table 3.3shows feed, malting, arebgregatdarleyproductionlevels for thefour major
barleyexportersdrom 1970 to 1994° From 1970 to 1973arleyproductionremained near 9
million metric tonnes. In 1974, thmmbination of smaller barlegrea and lowyieldsforced
production down to 6.5nillion metric tonnes.Production increased until 1979. In 1980, lower
yieldscaused production tdrop to 7.9million metric tonnes. From 1981 to 198&o0duction
increased to its historicallyigh level 0f13.3million metric tonnes in 1986. In 1988, tideought
causedrery low yields, angroduction dropped to minimal level of 6.3 millionmetric tonnes.
From 1989 to 1993 productidaveled off, averaging roughly ®illion metric tonnes peyear. In
1994, production was 8.1aillion metric tonnes.While current productioevels are similar to
those of thesarly1970s, Figure 3.$dicatesthat the areplanted isnuchlower. This is due to
the increased yielckalized by barlegrowers (2.8 tonnes per hectare in 1994resghly 2.2
tonnes per hectare in tlearly 1970s). However, there was no noticeaht@easingyield trend
over the 5-year perioftom 1990 to 1994.

Canada

In Canada, the Canadian Wh&aard purchases all of thearleyused formalting
purposes in angiven year. Since 1975, this value has bessorded in the designatédrley
pool account by th€anadian Whedoard!® Henceunlike theU.S. case, the producenialting
selectiorrate in agiven year can bealculated directly as the CWB designabedlleypurchases
divided by thetotal Canadian barley supplylhese values are shown alongside their
corresponding U.Szalues in Figure 3.9 fot975 to 1993. The averag&anadiarproduced
malting selectiomatefrom 1975 to 1987 was 8 percent. However, the 6-year average of
producedselectiorrates after 198creased to 11 percent. Since 1983anadian selectiorates
havetrended upward buwith high variance. In 1993, the Canadiproducedmalting selection
ratereached 13.3 percent.

For comparison, the Unite8tates producenhalting selectiomate averaged 33 percent in
normal years and was 3ercent in 1993.Canadian malting selectioateshave historically been
lower than those in the Unitestates, but the gap has narrowatightly in recent yearsWhile
selectiorrates in the Unite®tates tend toary inversely withU.S. productiorievels, Canadian
selectiorrates do not show similar relationship withrespect taCanadiarproduction

15 Aggregate U.S. production data is from USDA ERS-NASS (April, 1995) Feed Grains: Background for Farm
Legislation(AER-714).

16 Data for Canadian barley supply are taken from the Canadian Grains Industry Statistical Habdbmplated
barley purchases are found in CWB Annual Reports
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levels. Thissuggests thafanadian malting qualitytandards are not aariable aghose in the
United States.

As in the UnitedStatesCanadian plantenhalting selectiomates can be calculatéem
producedselectionrates(using thedatashown in Figure3.7) bydividing by thepercentage of
barleyarea planted tmalting varieties! Thelantedmalting selectiomate inCanadgnot
shown) averaged 11 percdrdam 1975 to 1987#with little variance. In 1988, the planted
selectiorratejumped to almost 1fercent. After 1987, it trended upward, buth a high
variance. In 1993, the Canadian plantedlting selectiomatereached 20 percent. For
comparison, the Unite8tates has an averagkanting malting selectiorate of 67 percenduring
normal years. The difference in the plantedlting selectiomates between Canada and the
United States idhigher than the difference producedmalting selectiomates. Some dhis
discrepancy is due to the fattat Canada seeds a highggrcentage dbarley to malting varieties
than the UnitecstateqFigure 3.7 vs. Figur8.3). Howeversome of this discrepancy may be
attributed to tightequality standards b anadian domestic malstersmpared to thei).S.
counterparts.

Table 3.3shows total Canadidmarleyproductionfrom 1975 to 1993. There issmall
increasingrendsince 1975, but Canadigmmoductionlevels follow asomewhatyclical pattern of
productionlevelsthat peak typically oncevery 4 years. The totével of barleyproduction in
1975 was 9,510,000 tonnes. The productewel in 1994 was 11,690,000 tonnes. Production
levelspeaked in 1977, 1982, 1986, and 199Qelds increased from roughly 2t@nnes per
hectare to 2.5 tonnes per hectare in 1989. Toaaky yieldsfrom 1990 to 1994eveled off at
around 2.85 tonnes per hectare. Thesmbers arsimilar tothose in the Unite®tates. Asis
the case in the Unite8tates, there was rappreciablérend inCanadian barleyieldsfrom 1990
to 1994.

Australia

In Australia, fourbarleyboards purchase all of thmrleyused in thamalting procesgrom
producers. Unfortunately, consistéime seriedlata on are@lanted to feed andhalting varieties
as well as thguantity ofmalting barley received by each Australian babdexard areonly
available for the Australian Barléyoardwhich has jurisdictioroveronly SouthAustralia and
Victoria. Hence, the total quantity afalting barley received by all Australiamarketing boards
is estimated indirectly as total Australiaralting barleyexportsplus the total quantity of
Australian malting barleysed in the production ehalt for both domestic andxport purposes.
This value ighen divided by totabarleyproduction estimates to obtain the produosalting
selectiorrates.

" This approximation assumes that yield differences between malting and feed varieties are negligible. Some
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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Australian plantednalting selectiomates are shown iRigure 3.9 for 1978 to 1992.
Australian selectiomates areoughly inline with thethose of the Unite&tates imormal years.
For example, in 1992, the Australipnoducedmalting selectiomate was 30 percentAustralian
malting selectiomates arenverselycorrelatedwvith productionlevels. Thisresult issimilar in the
United States.High maltingselectionrates,combined with low domestic consumption levels, are
the cause of theelatively high levels of malting barlegxportsfrom Australia®®

While plantedmalting selectiomates cannot be calculated fdustralia as a whole, these
numbers are provided by the AustralidarleyBoard for SouthAustralia and Victorignot
shown). Becausedsith Australia typically plant@around 35 percent of its tothhrleyarea to
malting varieties, itplantedmalting selectiomateaverages 18 percent. On the othand,
Victoria plantsnearly 90percentmalting varieties which ialmost all selected fanalting
purposes. Such a largefdifence in selectiorates between these two stateakes it extremely
difficult to ascertain thérue nature oplantedmalting selectiomates for all of Australia.

Table 3.3showsthatAustralian barleyproductiondividedinto feed andnalting
categories.Malting barleyproduction is approximated as the sum of domdsditey use for
malting purposes, exports dfarley malt (in barley equivalefitrm), and exports ofmalting
barley!® Becausemnalting barley is typically held for only short period otime, it is assumethat
there are nanalting barleystocksheld overfrom previous years. Fegmoduction is calculated as
the residual using the Australi@ureau of Agricultural and Resource Economics (ABARE)
estimates ofotal Australianproduction.

Table 3.3 indicatethatmalting barleyproduction has trended upwasthce 1985. In
1985, Australigproduced 920,000 tonnes wialting barleycompared to 1.@illion tonnes in
1992. Thistrend issimilar tothat of Canada. Théevel offeed barleyproduction haveen
somewhatyclical. Ittook ahugejump from 1.3million tonnes in 1982 to 3.iillion tonnes in
1983, and increased again to 4.6 millimmnes in 1984. After 1984, declined to 2million
tonnes in 1988, but rose to 3dllion tonnes in 1992. TotaAustralian 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 #illion tonnes, and 1993 production (not
shown in Rble3.3) wasestimated at Tillion tonnes.

EU-15

Producednalting selectiomates aggregated over all 15 countries in the Eurojuéaon
from 1980 to 1993 are shown in FiguBeQ. Maltingbarley use igalculated by taking the
aggregatenalt production of allfifteen countriesmultiplying by al:1.25malt to malting barley
ratio andadding net malting barlegxports (see Section 3.4). The producedlting selectiomate

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

1% Data on domestic barley used for malting purposes and barley malt exports are aggregated from ABARE
Commodity Statistical Bulletindata 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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is approximated bgividing malting barley use by totalinter and sprindparleyproduction. A
cursoryglance at Figure 3.9 showisat EU-15selectionratessteadily increased froh984 to
1993. In 1984, the EU-15 producemhlting selectiomate wasonly 10percent. In 1993, the rate
was 17 percentThis is due to the relatively largeduction in area planted teed barley in the
winter and the relatively larggaroportion ofmalting barleyplanted in the springver the 1984 to
1993 period.

As the EU-15 covers wide areawith a variety of climates, dramati@riability in
aggregatenalting selectiomates is noevident due to lowevariability in aggregateields. EU-
15 producednalting selectiomates are typically 4 percent above correspon@iagadiarrates.
Because the EU-15 has a larger consumptiase than thethermajor exportingcountries, its
malting barleyexports tonon-member countries aneuch smallethan Canadian and Australian
malting barleyexports. However, its share fi#fed barleyexports tonon-member countries is
larger than anpther exportef’

The yield diference between spring and winbarley isquite large in the EU-15 when
compared to othenajor barleyexporting countries. Furtheyields vary dramaticallacross EU-
15 membecountries. Yeld differences in the larger northern countries (GermanyFrance,
and the United Kingdom) are typically ot@nne per hectare in favor of winterops. In the
southern countries howevepringyields are typically slighthhigher than winteyields. Table
3.3 shows totabarleyproduction foreach EU-15 country frort980 to 1994 Regionaldata
are not shown, but thiellowing gives a flavor of the regional distributioraépects of EU-15
barleyproduction.

Germany(East and West) has the highé&stel of barleyproduction in the European
Union. In 1994, 1Imillion tonnes obarleywere produced iGGermany. Francproduced 7.8
million tonnes obarley in 1994.Although Spain has the largest area plantesiing and winter
barley, its yield is usually deast 3 hectares per tonne lower thandtiermajorproducers. For
example, iNL994 the averaggeld for bothspring and wintebarley in Germany was.27
compared tmnly 2.13 inSpain. In 1994, total barlgyroduction in $ain wasonly 7.7 million
tonnes. Because wintbarley yield formost of the EU-15 countries isgically higherthan
spring barleyEU-15 produces more wintdarleythan spring Barley. In 1994, total Winter
barleyproduction was 23.#illion tonnes while springroduction wa®nly 20.4million tonnes
for a totallevel of production for allbarley 0f43.8million tonnes. Althouglyields have increased
slightly due tobetterinput technologybarleyproduction hasleclined sincd984when arecord
64.5million tonnes obarleywere produced in EU-15.

2 See Section 3.4.

% Malting barley production is calculated using Gauger and Gerson Digéstsn EU-15 malt production,
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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BARLEY DEMAND

Barleyproducergeceive a priceghatdepends on the quality of theickload that is sold.
Various grading systems determine the genguality of a certain shipment. dw-grade factors
are also major determinant of quality. Théaetorsvary annually and by individual buyeSome
of these factorgclude plumpnessyrotein, germination, and varietal purfy. IEhipment is
considered to be ohalting quality, the farmer receives a price premiover thefeed barley
price. Barleygrowers in the Unite®tates andCanada receive a different price for fe@ehow
malting, ands-row malting barley whilgproducers inAustralia and EU-15 receive a premium on
2-row malting barleyover feed.

United States

U.S.barleyproducergeceive a different price fdvarleyused as feed arshrleyused for
malting. The premium foR-row malting barley is diierent from6-row malting barley. Figure
3.10 shows estimatezhsh prices received by farmers for fe@dpw malting, and2-row malting
barley from1979 to 19943 The U.Sash price fob-row malting barley isapproximated as the
U.S.cash feed price plus the premidatween thélorth Dakotamalting and feed cagprices.
Similarly, thecash price folJ.S. 2-rowmalting barley isapproximated as thd.S. average cash
feed price plus the premiubretween the Montarmaalting and feed cagbrices®

In most years, the premium f@rrow malting barley was higheéhan for6-row malting
barley. However, in 1980 and 1988, the premium for 6-rowalting was highethan the2-row
malting barley premiumProduction was also at its lowdstel duringthose two yearsCash
prices for all types obarleywere lowest in 1986 and 1987 duedbnormally highproduction
levels in 1984, 1985, and 1986. The premium2Zenow malting barley has incesed over the last
15 years. The premium f@-row malting barley in the earl§$980s was around $20 per tonne. It
has increased to approximately $40 per tonne in the 1990s. @uhtbehand, the pnaium for
6-row malting barley has remaindxktween $10 and $20 per tonne over the last 15 years. The
increase in the premium f@-row malting barley may battributed to the world market place.
While thedemand fo6-row malting barley has remainedjmst a few countries,

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

3 The U.S. feed price is calculated as the yearly July to June average of monthly average U.S. cash prices reported
by the USDA in the Agricultural Prices Summaiyhe 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.

24 North Dakota is the major producer of 6-row malting barley and does not plant significant quantities of 2-row
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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the world market for 2-rownalting barley hagxpanded. Thus, exporting countries can
command higher premiums f@rrow malting barley.

Table 3.4shows estimated consumptitavels for feed and malting barley a®ll as the
feedstockadjustments fron1980 to 1994 in the foumajor barleyexporting regions> U.S.
malting barleyconsumption has growsteadily from 3million tonnes in 1970 to 3.Gnillion tonnes
in 1994% This reflects the increaselinS. beer demand due to populatigrowth. In 1970,
U.S.domestic feedbarleyconsumption was around 9nillion tonnes. This numbefrell during
the 1970s. Consumptidevelsrosesharply from1981 to 1985 and decreaskedm 1986 to
1988. Feed consumption has trended upvsarde 1989.U.S.feed consumption was 8rillion
tonnes in 1994. Comparisons betweeal€ 3.4 andrigure3.10 showshatfeed consumption is
negativelycorrelatedwith barleyprices, buthatmalting barleyconsumption isot. Thelevel of
malting barleyconsumption increasesertime aspopulation and beer consumption increase.

Canada

Canadian barleproducergeceive different payments from the Canadian WBestrd
depending upon the type agdality of the barley delivered. Figure 3.4fhows the pooledash
prices received by Canadian barf@pducerdrom 1972 to 1993. The data are presented in
Canadian dollars per metiionne? Averagdeed barley priceseached a peak in 1980 at 146.55
Canadian petonne. In 1987feed pricedottomed out at $74.08 per tonne. In 1993, the pooled
feed price was roughl$100 per tonne. There hasen a large historic fluctuation inalting
price premiums. For example, the premium between feedanav malting barley inL972 was
only $4.82 petonne. That was due to shatipplies ofgoodquality barley inthatyear.

However, in 1986, the price premium w&$04.40 per tonne due to a surplugobdquality
barleythatyear. In 1993, the price premium between feed Gmdw malting barley wa$43.96
per tonne.

Figure 3.11 also shows the pooled prices receive@fiaw and 6-rowmalting barley.
Until 1982, the2-row and 6-rowmalting pricesverenearly identical. Starting in 1982, the price
premium began tocrease. For example, the price premium betw&eow and 6-rowmalting
barleyreached $16.90 per tonne in 1993. Therease in the price &-row vs. 6-rowmalting
barley has been due to increaseatld demand fo2-row malting barley relative t6-row
varieties.

t3.4

% Ending stocks for the United States, Canada, and EU-15 are taken from USDA PS&DAgtalia is

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. Itis assumed all carry-overs are used for feed use.

% U.S. consumption data are from Feed Grains: Background for 1995 Farm Legidiltng barley

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 given
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 Repimtis issues).
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Table 3.4shows Canadian consumptil@vels for feed and malting barley froh®80 to
1994% Malting barleyconsumption steadily declined frob980 to 1985, busince 1986,
consumptiorievels have widelyluctuated, reaching a low &64,000metric tonnes in 1987 and a
high of 871,000 tonnes in 1993anadian feed barleagonsumptiorrose between 1980 and 1983,
but then dropped in 1984. It increased toadlrtime high of 8.3million tonnes in 1987 due to the
recordbarleycrop in 1986. After 1987eed consumption steaditiropped taoughly 7.1million
tonnes in 1992. In 1993¢eed consumptiorebounded to 8.&illion tonnes.

Australia

Australian barleyproducergeceive different payments dependingonwhich grain
marketing boardhandles barley ithatfarmer's particulastate. The total pooleldarley payment
received by Australian farmers varies by regioma#i as byvariety and quality.Consistent price
time serieslata foreachindividual barleyboard araunavailable.However, data aravailable for
SouthAustralia and Victoria from the Australiddarley Board androm the GrainPool of
Western Australia. As the Australi@arley Board typically controls over 50 percent of the
Australian barleyproduction and SoutAustralia is the major barley supplier, thieal pooled
price received by Australian farmers3outhAustralia can be used to approximate the price
received by Australian farmers. Thdsarley prices arehown in Figure8.12 for 1970 to 1993
and are measured in Australian dollars per mesmne?

Figure3.12 showshatAustralian barley pricesended upwardrom 1971 to 1983vhen
farmers receive@140Australian petonne for 2-rowfeed barley an@160Australian petonne
for 2-row malting barley. The premiurnetween feed anchalting barley was $20 pgéonne. In
1985, the feed price hattopped to $111 per tonne while thwlting pricedropped to $121 per
tonnewhich represents a $10 per tonmalting premium.After 1985, the premium between
malting and feed barlegpok a large jump. In 198&lthough prices wereeslatively low, the price
premium increased to $30 per tonne.sifilar phenomenomwccurred in Canada at tlsame time
(Figure 3.11) although Canadiaremiumswerehigher tharthose inAustralia and the United
States.This increase in premiums may haesultedirom theExportEnhancement Program in
the UnitedStatesvhich dumped a huge quantity of feed qualigrley on the internationaharket
during 1986--thefirst year of theprogram. Theseelatively large premiums continued through
1992. In 1993, the poolddarley price received bgoutherrAustralian farmersiropped toonly
$93 per tonne fofeed andb121 per tonne fomalting barley. This is why tharea planted to
barley in1994 dropped bglmost 1million hectaregrom 1993levels(see Figures.8).

fi3.12

28 Domestic malting barley consumption is calculated by subtracting malting barley exports in Canadian Grain
Exportsfrom the "Designated Barley acquired" entry in the CWB pool account statement of operations for
designated barley contained in the CWB Annual Repéited (and seed) consumption is approximated as the total
barley disposition in Canadian Grains Industry Statistical Handbeskhe sum of the aforementioned domestic
malting barley consumption and total Canadian barley exports.

% Price data are taken directly from the Australian Barley Board Annual Reqioous issues). Prices are shown

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 feed andhalting barleyconsumption in Australia frorh980 to 1997°
Malting barleyconsumptiorievelsrosesteadily from402,000metric tonnes in 1984 t380,000
tonnes in 1992 due to increased population and increased export opportunibiaddgmalt and
barley maltbased alcohol. Domestic feed consumpt@rels inAustralia have beeerratic as
they depend on the relatie®sts ofalternative feed grains. Domesharley feedconsumption
peaked in 1987 and again in 1992 duéhigher relativecosts for othefeedsubstitutes such as
feedwheat and corn.

EU-15

Figure3.13 shows thgearlyaverage omonthly prices fromJuly toJune received by
farmers in Germanysrance, and the Unitegingdom for feed and malting barléy. Prices are
reported in Europea@urrency Unit§Ecu = E$). Data omthese three countries are shown
because thegroduce a large portion dfarley in EU-15 and are all original members of the
European Union. As Figur@.13 showsbarley cash priceeached their peak across the board in
1983 andhave been on downward trend evesince. There arsignificant differences in the price
levels ofboth types obarleybetween different countriegithin the EU-15. Malting prices in
Germany are higher thahose in UK, whilemalting prices irFrance areignificantlylower. In
fact, Frenchmalting barley prices are typicallpwer than U.K. andserman feed prices. French
feed prices are alssignificantlylower than those iGermany and UK. Prices fdroth types of
barley in allthree countries trended together until 1985. In 1986, asded pricedropped,
German and French malting barley prices actualtyeased.This is partly due to th&).S. export
enhancemergrogramwhich dumped a large quantity of lowguality barley on thevorld market
in 1986.

Malting premiumgeached a peak in 1987. thatyear, the averagmalting barley prices
received by farmers in Germany, the United Kingdom, and Framce E$219, E$177, E$166
per tonnerespectively. The correspondifegd pricesvere E$170, E$153, and E$128 per
tonne. 1987nalting premiumsvere E$49 per tonne BermanyE$24 per tonne in the United
Kingdom, ande$38 per tonne in France. By 1998alting barley prices hadropped to E$157
per tonne, E$154 per tonne, and E$136 per tonii&emmany, the United Kingdom, aiadance,
respectively. Corresponding feed prices Haabped to E$129, E$140, and E$SIE8pectively.
U.K. feed prices surpassed German feed prices in 1990. By 1993, the malting premium had
dropped to E$28 per tonne @ermanyE$14 per tonne in the Unitekingdom, andonly E$18
per tonne in France. The downward trend in EUb&Bey prices and malting premiums is the
majorreason that area and productiewels in EU-15 have declined since 1987.

%0 Consumption of malting barley is defined as the total quantity used by Australian malsters to produce malt for
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.

%1 Data on monthly prices received by farmers for malting and feed barley are aggregated from Agriculty@l Prices
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 EU-15 feed anmhalting barleyconsumption froni980 to 19932
Malting barleyconsumptionwhich includes all barleysed in themalting process by EU-15
malsters for resale in both domestic angbort markets, dropped to Gnillion tonnes in 1985.
After 1985, EU-15malting barleyconsumption trendesteadilyupward until it reached its highest
level of 8.1 milliontonnes in 1991. Totahalting barleyconsumption was 7 .8iillion tonnes in
1993. Looking back at Figur@.13,malting barleyconsumption in EU-15 is ndtighly negatively
correlatedwith prices as would bexpected. Insteadnalting barley demand is derived from the
demand for beer.

EU-15feed consumption jumped froomly 44.2million tonnes in 1983 to a historlugh
of 50.6million tonnes in 1984.This was in larggpart due to theéncrease in feed barley prices
from 1980 to 1983 and the subsequent price decrease in 1984 and 198%haHegd
consumption in EU-15 went onraajordownward trend after 1984. By 1992ged barley
consumption had reached a low of 3in#lion tonnes, but reboundeslightly to 34.7 million
tonnes in 1993.Thisrebound was due to a majdrop in theprice of feed barley price frorh992
to 1993.

BARLEY EXPORTS

The ExportEnhancement Programstablished under tHE85FarmBiIll, provides
subsidies to U.S grain companies on certain grain shipments sold to tacgetades. As of
1994, Algeria, Bulgaria, Cypruggypt, the former Soviet Uniomsaq, Israel, JordariViorocco,
Poland, Romania, Saudi Arabia, anghisia have all benefited frofower prices due to EEP
subsidies for feed barleylhese 13 countriesill henceforth be referred to as EEP markets while
all otherimporting countriesvill be referred to as non-EEP market/hile Slovenia and China
benefited from EEP subsidies for malting barley on one shipment e&h%00 tonnes and
150,000 tonnes in 1993 and 199dspectively. These countries are referred to as non-EEP
markets. This study covers the EEP period up to 1993. Hence, the effects of EBRlting
barley for thepurposes ofhis study are assumed to begligible.

%2 Malting barley consumption is calculated as total malting barley production (see Table 3.3) plus malting barley

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 Viewd is shown in Table 3.4.
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MALTING BARLEY EXPORTS

Table 3.5showsmalting barleyexportsfrom the UnitedStates® Canada’* Australi&
and EU-15% to rest-of-the-world (ROWipn-majorbarleyexporting destinationsom 1983 to
1993. The Tablalso shows Canadianalting barleyexports to the Unite&tates and EU-15
imports fromoutside thenembercountries.

Disaggregated data on 2-row and 6-rnalting barleyexportsfrom Canada and the
United States are natvailable. Hence, the relative quantities wfalting barleyexports caronly
be indirectlyascertained bgxamining thevarietal requirements by brewershnth countries. For
example, Anheuser-Bus¢the second largest brewer in No’lmerica) uses 7@ercent 6-row
white varieties and 30 percetrow white. In the pastMiller brewing company utilized 100
percent 6-row whitevarieties but recently announctthtthey would switch to 2@ercent 2-row
white varieties.Coors, thesixth laigestbrewing company itNorth America, uses 100

% Data on U.S. exports of all barley are taken from United States Barley Statjstited by the North Dakota

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.

3 Canadian export data are divided into feed and malting barley exports by country of destination in the Canadian
Grain Commission's Canadian Grain Expprblications.

% The disaggregated export data are from the Gerson and Gauger Statistical Dige&srson data do not

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 StatisTioskey 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 from
Gerson and Gauger Statistical Digestsorted 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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percent 2-rowarieties. Thether U.S. brewerbave historicallyused 100 percer@-row
varieties. Labatt's brewery uses 50 per&nbw blue and 5(ercent 2-row whitearieties. The
otherCanadian brewers use 1p6rcent 2-rowwvhite varieties! The recernise in the use of 2-
row white varieties relative t6-row varieties inNorth America has increased tlaeea planted to
2-row varieties in Canadahich has increased thexport of 2-rowed whitenalting barley from
Canada into the UniteBtates. Iseemdikely that theUnited States exportalmostexclusively 6-
row varieties (mostly to Latin Americazountries) and thalmost all ofU.S. malting barley
imports from Canada a&row white varieties.

As Table 3.5shows, the Unite&tates habeen a neimporter ofmalting barley since
1986--thefirst year of theExportEnhancement Progra(@EP). Mrtually all malting barley
imported into the Unite&tatesoriginates in CanadaJ.S. malting barleyimports have increased
over recent years. In 199they reached historically high level 0646,000metric tonnes. The
United States and EU-1play only a minorrole in internationafmalting barleymarkets.

The two major players in international malting bartegrkets are Australia and Canada.
China, TaiwanJapan, an@razil are the majomarkets for Australiamalting barleyexports.
The UnitedStatesChina, and Colombia are the majoarkets for Canadiamalting barley
exports. Canadian malting barlegxports reached laistorically high level 0860,000 tonnes in
1993.

Australian malting barlegxportshave steadily increased and hagached a historikbigh
of roughly 1million tonnes in 1993. A large portion dfis increase can kegtributed to the large
increase in malting barlegxports toChina. For example, Chinenported an average of over
500,000 tonnes ahalting barley from Australiaver the 5-year perioending in 1993. The
yearlyaveragamalting barleyexports toChina for thepreviousfive years was under00,000
tonnes.

Historically, Australiaexported large quantities afalting barley tacountries in the EU-
15. For example, i1983 it exported 334,000 tonnesraklting barley to thé&U-15, most of
which wasimported by the formeEastGermany. Australia contued to exportnalting barley to
the EU-15 until 1990 as shown irable3.5. Since 1990, no countfyom outside theurrent
EuropeariJnion hasexportedsignificant quantities ogither type obarley to theEU-15.
Because the EU-15 has a larger consumptiase than thethermajor exportingcountries, its
malting barleyexports tonon-member countries arelatively small. The EU-15 became a net
exporter ofmalting barley in 1988. In 1993, the EU-&Xxportedonly 142,000metric tonnes of
malting barley to non-membepuntries.

Feed Barley Exports

Table 3.6shows feedarleyexports to EEP destinations by source country @adadian
feed barleyexports to the Unite@tatedrom 1983 to 1993. &ble 3.7shows feedarleyexports
to non-EEP destinations by sourceyadl asU.S.,Canadian, and Australian feed barkyports

%7 Johnson, D. and W. Wilson (1994).

43



thl 3.6

44



to EU-15% SaudArabia is the lagestfeed barleyimporter in the world followed by the Former
SovietUnion and Japan. Theslaree countries account faearly one-half of all feed barley
imports in the world in ajiven year.

Tables 3.6 and 3.3how estimatetl.S.feed barleyexports®*® Before 1984, thgnited
States exportedignificant quantities of feelarley to theEuropean Union. After 1984xports
to the EU-15 dropped to 0. Before 1988edexports to countries th&ave not received EEP
bonuses werhigher tharafter 1985. Foexample, fee@xports to countries thatave not
received EEP bonuses we21,000 tonnes in 1984. In 1986js number wasnly 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 1986S. barleyexports rose to the recofevel
of 3.1 million tonnes due tdigh stocklevelscaused byigh productionlevels from1984 to 1986
and anticipation of the program. After 198&tually all U.S.feed barleyexports were to
countries thahave received EEBonuses. For example, in 1986, more thanilBon tonnes of
feed barleywere exported to EEP destinations wialdy 100,000 tonnes were exported to non-
EEP destinations. EEP sales and total fegaorts were low in 1988 and 1989 due to low EEP
bonuses durinthosesame years. In 1993, feeaports to EEP destinations were iniflion
tonnes whildeedexports to non-EEP destinations werdy 79,000 tonnes.

Tables 3.6 and 3.3how Canadian fedohrley to EERmarkets and the UniteStates, and
feedexports to non-EEP marketgspectively. dtal Canadian feed barlegxports reached their
peak in 1986vhen 6.5million metric tonnes obarleywere exported. In 199% anadian barley
exports totaled 3.&illion tonnes. The U.S. ExpoEnhancement Progracameinto effect in
1986, but seemed to have had liitigial effect on the quantity exported to targeted countries. In
1985, Canadian barlegxports to U.S. EEEestinations were 1.#aillion tonnes. In 1986this
guantity increased to 4,667,000 tonmdsch was roughly 7percent of totafeed barleyexports.
The quantity sold by Canada to EEP destinations remdaigiduntil 1991. In 1991, itlecreased
to 1.2 miliontonnes--less than 50 percent of tdeddexports. In 1993pnly 594,000 tonnes
were exported EEP destinationhis was lesshan 25 percent dbtal Canadian feed barley
exports in thayear.

Tables 3.6 and 3.3how Australian feetharleyexportsfrom 1983 to 1993 to EEP and
non-EEP destinationsgspectively. Feedxports to those countriesceiving EEP bonuses
droppeddramaticallyonce the program wasiplemented in 1986. For example,li885feed
exports to EEP destinatiofi®m Australiawere 2.3million tonnes. This number waseduced to
755,000 tonnes in 1986. After 198@gedexports to EEP destinations did nte abovehat
number until 1993, when Australexported 1.6nillion tonnes to Saudhrabia as aesult of the
abnormally largarea planted tbarley inthatyear (Figure3.8). 1994 exports are projected to be
low due to lower area anglelds. Table 3.6 seems suggest that the ExpoEnhancement

% See Section 3.4.1 for a discussion of the techniques used for approximating feed and malting barley exports by
region.

% Feed exports for the United States are calculated by taking the North Dakota Barley Council data for total exports,
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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Program in the Unite&tates had more of ammediate dkct on Australia than on Canada in
terms of relativeexport market shares.

Tables 3.6 and 3.3how EU-15 feedbarleyexports to EEP and non-EEP destinations,
respectively asvell as itsfeed barleyymports by source countrfyom 1983 to 1993. Intra-EU
trademakes up a largportion of EU-15 exportsOnly the nonintra-EU traddevels areshown
in Tables 3.6 an®.7. Table 3.6showsthat the largest portion of EU-1&arleyexports is
comprised of feetharleyimported by countries thaeceive EEP bonuses from the Unitethtes.
EU-15 is the largedeed barleyexporter in the world. The reason that is most oftéad as
justification for theU.S. ExportEnhancement Program is to counter the effects of restitution
payments and impolevies by theEuropearJnion in order tomaintainexport markeshare in
the face of rapidly expanding EU-15 grarports.

Table 3.6shows the increase in febdrleyexports to those countries targeted by EEP
from 1983 to 1985. Feed exports to EEP destinations incrdam®2.1 million tonnes in 1983
to 6.8 miliontonnes in 1985. EU-1feedexports more than tripled ionly three years Most of
this exportexpansioroccurred in Saudirabia and the formeBoviet Union. Foexample, feed
exports to Saudirabia jumped fron846,000 tonnes in 1983 to 3nillion tonnes in 1984. In
addition, feedexports to the former Soviétnion increased froni93,000 tonnes in 1984 to 2.6
million tonnes in 1985.

When theExportEnhancement Program wanstiated in 1986, it had success against EU-
15 feedexports for thdirst two years as feedxports to EEP destinations dropped tamilion
tonnes in 1987. Once the EEP bomuspped in 1988 and 1989, EU-15 exports increasgin.
In 1990, higher EEP bonuses pusltdd-15 exports down, bugven in the face of largeonuses,
feedexports to EEP destinations continuedrtarease after 1990 untibtal barleyexports
outside the EU-15 reached the rectadel of 9.8 milliontonnes in 1992. By 1993, the European
Union had exhausted thdiarleystocks due to CAPolicy reform and the futureutlook for
evenlower grain prices. Otal barleyexports outside the EU-15 dropped to &#lion tonnes in
1993.

ESTIMATION OF DOMESTIC SUPPLY AND DEMAND

DOMESTIC BARLEY SUPPLY

United States

Farmers in the Unite&tates caplant feed barley2-row malting barley, an®-row
malting barleyvarieties. The layestbarley growingstates are in the upper Midwest where corn is
not a significant alternativerop. There arsome specialty cropmvailable such asunflowers and
more recently canola, but the dgst competingrop isspring wheat and durumheat. Hence,
the area planted toarley at time should theoretically be a function of the expedbadey price
and the expected wheat price. However,th8.farm program under the 1998armBill distorts
this potential relationshipBarleygrowers who participate in the U.tarm program must adhere
to historically basedonstraints on thiand base allowed for barlgyroduction. Potentidbarley
growers cardecide to either participate in tibarley farmprogram (inwhich case they must
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satisfy certain set-aside requirements under the AcreagkstietProgram), to not participate in
the program and plant whatevaopthey wish (in whichcase they are naligible for deficiency
payments), to leave tHand fallow, or to place marginal land in tionservation Reserve

Program (inwhich case they receive a governmenbsidy in the form of a specifiggntalrate).

If the farmerchooses to participate in the Uf&rm program, the participatinigarleyproducer
receives revenue equal to the domestic pmedtiplied by thequantity sold and receives

additional revenue in the form ofdeficiency payment which equals theantity ofbarleysold
multiplied by the differencéetween the target price and the domestic price. Since the late 1970s,
1980, 1988, and 198%ave been the onlyears in which farmers have n@ceiveddeficiency
payments for barleyHence, due toelatively high targeprices (which have remainednstant at
$108.39 per tonne diarley sincel990),farmers’ planting decisions do not necessarily depend on
the expected domestioarleyprice. Their decisions may be affected by varipobcy variables
associated with the.S. farm program in addition to expected prices. Theagables must be
considered whenonstructing an econometmigodel of barley supply.

Table 4.1shows the estimated cdiefents of the behavioraquations associated with the
U.S.barley industry.Each row represents a dependeariablethat is afected by selected
explanatory variables in each column. Plardegh is depicted in units of thousands of hectares,
prices are iJ.S.dollars pertonne, consumption argtocklevels are in thousands tdnnes,
yield is intonnes per hectare, and the selectate is in percentagenits. Each non-empty entry
in the table represents the estimated faceht associated with the ordinary least squares
regression of the dependevariable withrespect to the independent explanataayiable. All
equations arénear withrespect to the explanatowariables. The last two columgs/e the
number of observationssed in theanalysis (beginning iA980), the R , and standard error. The
R? value gives an indication of thEercentage of variation in the dependemiablethat is
explained by the combination of explanatory variables. Earhmeter has an associated t-value
which is given in parenthesesiderneath the parameter. high absolute t-value ines that the
independent variable hashagh statisticalsignificance of affecting thdependent variable.
Typically, anabsolute t-value of over liBpliesthat one can be dtast 95 percent confidetitat
variations in the explanatory varialdentribute to variations in the dependeatiable.

The firstthree rows of &@ble 4.1 give theoeficients of theequations thagstimate the
area planted to fee@;row, and 6-rowmalting barley varieties in thenited States. The area
planted to feedbarley varieties varies inversely with total barkst-asides and the expected wheat
price. Totalbarleyset-asides equal the progréiarleyarea that is sedside under the Acreage
Reduction Program (roughlyrillion tonnes in 1993plus theprogrambarleyarea registered
under the Conservation Reserve Prog(ar million tonnes in 1993). The expectétm wheat
price at time t equals thgearlyaverage of thduly toJune monthlywveighted average of feed
barley prices received ly.S.farmers at country elevators for all wheatiate t-1 asreported by
the National Agricultural Statistics Service (NASS). Hemwgeen theexpected wheat price rises,
the area planted tieed barley varietiedecreasesBarley feedarea alswaries positively with
logarithmic time. That is, oveltime (starting in 1980 ceteris paribus), the area plantdded
barleyexpands, but at a decreasiage. The expecteided barley price
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is not included in the feedrea equation becausten it was included, itesulted in anegligible
and insignificant éect. This may be partially due to thdistorting effects of thé).S.farm
program and/omulticollinearity between expecteohrley prices anéxpected wheat prices.
Similar relationships hold fo6-row malting barley ashown in the third row of @ble4.1. Again,
neither the expecte@ed price nor thexpected 6-rovbarley price was significant so theyere
excluded from the analysis.

The second row of dble 4.1 gives theoeficientsassociated witl2-row malting barley
area. Inthiscase, the expected 2-rawalting barley price is significant, arkpected wheat
prices are insignificant anckeluded. The expecte?irow malting barley price at time t is
calculated as thgearlyaverage of thduly toJune monthlyweighted average fedthrley prices
received byU.S.farmers at country elevators for blirley at time t-1 plus the differenbetween
the yearlyaveragemalting barley price received at Montaekevators by Montana farmerstahe
T-1 and the yearlpverage feeBarley price received at Montaetevators by Montana farmers at
time T-1 asreported by NASS Hence, as the expect@erow malting barley pricencreases, the
area planted t@-row varieties increases. The area planted+ow malting varieties has
expanded ovetime as somé&).S. brewerdave shiftedowardbarley maltcomposed of 2-row
varieties.

Some of theés-row and 2-rowmalting barleythat isplanted is not actuallysed in the
maltingprocess. If theuality of a certairmalting barleycrop is too low, itmust be sold as feed
barley. Tocalculate the actuaupply of feed and malting barley, thield must be known, and
the selectiomatemust be calculated. The selecti@te is computed as the percentage of
productionfrom thearea planted tmalting varietieghat isactuallyused in themalting process.
Unfortunately, accurate records of the actyalds foreach variety of barleplanted in agiven
year are nokept so the average aggreggield must be used to calculasepply. Row 4 of
Table 4.1showsthat themalting barleyselectiorrate in theUnited States ihighly dependent on
the averag®arley yield. Thenegative relationship between selectiates and/ields suggests
that U.S. brewers maglax their gradingtandards in years of tigetipply and-estrict their
standardsvhen supply is abundant. addition,high aggregateields can bessociated with
abundant precipitatiowhich generates cropsith higherproteinlevels. Highproteinlevels are
good forfeeduses, but not fomalting purposes.

Following similar logic, it may bethatmalting premiumgthe diference between the price
received for malting and feed barley) are higher in years when supply is tightashgrared to
years of abundant suppliesw®-row malting barley premiums awgpproximated by taking the
difference between thmonthlyweighted averagmalting barley and feed barley prices received
by Montana farmers at the elevator. Montana is used be@atm& varieties comprisever 95
percent of the area plantednmalting barley inthat state.Similarly, 6-row malting barley
premiums ar@pproximated by taking the difference betweenrttuathly weighted average
malting barley and feed barley prices received by farmeloath Dakota elevators. North
Dakota is usethecaus&-row varieties comprisever 95 percent of the area plantedralting
barley inthat state. Rows 6 and 7 iralble 4.1show the results d-row and 6-rowmalting
premiumsregressed against averageld andtime. While the yieldcoeficient of the2-row
malting barley premium isegative, it is not significantinstead empirical evidencsuggests that
the 2-rowmalting barley premium has been increasingrtime (as indicated by thieigh t-value
of 4.5),regardless ofield. A similar analysis 06-row malting barley premiumshowsthat while
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6-row malting barley premiums have slowttended upward, ceteris paribyseld variability
explainsmost of the premium variation as indicated by é&xéremelyhigh t-value of-6.5 on the
yield coeficient and thecorresponding R of 78 percent. Thalues for theexogenousariables
along the top of @ble 4.1 and theoeficients in Table 4.1 can based to construct asconomic
model to simulaté).S. barley supplyresponse.

Canada

Barley farmers in Canadgow feed barley2-row malting barley, o6-row malting barley
varieties. Most brewers in Canada ugerow malting varieties whilenost U.S. brewers use 6-
row white malting varietiesMost of the 6-rowmalting barleythat isplanted today is contracted
with U.S. malsters for sale tt.S. brewersuch as Anheuser-Busch. The Canadian WBeatd
(CWB) is the single-desk buyer asdller of Canadia@-row and 6-rowmalting barley and is the
single-desk exporter dfanadian feed barleyAlthough westerrCanadian farmers cajrow oats
and specialty crops such as canelagat is the largest alternatizeop for Canadian barley
producers. Hence, one would expect the area plantbdrtey inCanada to depend on expected
wheat prices awell asexpectedarleyprices. Bble 4.2shows the estimated cdefents of the
behavioral equations associated with @enadian barley industry.able 4.2 is similar to Table
4.1 in most respects. The expected priceénag¢ t isapproximatedisingtotal payments by the
Canadian Whedoard over the August tduly cropyear for the higheggrade ofgrain in each
category atimet-1. Since 1986these gradelave beerategorized as: #Eted barley, special
select2-row malting barley, speciaelect6-row malting barley, and #1 Canadiarestern spring
wheat. The units in dble 4.2 are the same @mse for Rble4.1, except that afprices are given
in Canadian dollars per metrionne.

Rows 1 and 2 of Table 4. 2how that the areplanted to feed an@-row malting barley
depends on expectéeled and2-row malting prices, but the coé€ients are not significant at the
95 percentonfidence level. However, the t-values of 1.4 ardd6, respectively, indicatéhat
expectedarley priceplay some role in determining feed aBerow malting barleyareas. The
expected wheat prigaays a significantole in determining feeflarleyarea. In the 2-rownalting
barleycase, there hdseen a slightlydecreasing logarithmiime trend in area planted. The EEP
dummyvariable (which equals one during the EEP years and 0 b#faterepresents a structural
shift in 2-row aregplanted. After 1986, the first year of tlexportEnhancement Program,
Canadiar2-row malting barleyareajumped to nearly 2nillion hectares and stayed nehatlevel
until 1991. Since 1991, tharea planted t@-row malting varieties irCanada declined steadily.
As shown in Bble4.2, 6-rowmalting barleyarea increasesgnificantly with anincrease in the
expected 6-rownalting barley price andecreasesignificantly with logarithmic time. The
explanatory variableassociated witiCanadian feed barlegrea (R of 24 percent) are not as
significant as the explanatory variabkessociated with th2-row malting (R of 76percent) and
6-row malting (R of 93percent)barleyarea. Two reasons that the expected Cia@l barley
price may not béghly significant in explaining feed barley planting decisionstagg an
increasingportion of Canadian feed barlayriginates in non-designated CWB areas badey
producerswithin thedesignated ardaave theoption of sdling feed barley tootherCanadian
grain companies asell as tootherfarmers.

tbl 4.2
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Averagebarley yields in theJnited Stateshave a significant impact dd.S. selectiorrates
and also affecé-row malting barley premiumsDoes thereexist asimilar pattern in Canada? The
evidence preented in Rows 4, 5, and 6 o&ble 4.2show the codicientsassociated with the
selectiorrate, 2-rowmalting premium, an@-row malting premium. Row 4howsthat the
Canadian selectiorate has trended upward ovene, but the t-value 0f0.1 on theyield
coeficient indicateghat Canadian selectiorates do nosignificantlydepend on averaggeld
levels. What about Canadian maltibgrley premiums7Rows 5 and 6 indicatthat there isome
relationship betweemalting premiums anglield levels, but this relationship is not significant at
the 95 percentonfidencdevel asindicated by the low t-values 61.0 on theyield coeficients
for both 2-row and 6-rownalting barley. Moreover, theevidencesuggests that there is no
significant timetrend forCanadian malting premiums.

Australia

Australian barleyproducergplant feed barley varieties adrow malting barleyvarieties.
Over 95 percent of alhustralian barley iplanted ta2-row varieties. There is nsignificant
guantity of6-row malting barleyplanted in Australia. In Australia, farmers ratly have the
option of growing wheathey alsograze asignificant number of sheep fwoduce wool as an
alternative to growindparley. Hence, one would expect the Australizarleyarea to depend on
the expectedbarleyprice, expected wheat price, and expected wool priahlel4.3shows the
estimated coétients of the behavioraquations associated with the Australzamley industry.
Table 4.3 is similar to Tables 4.1 add?. The expectetked barley price at time t is
approximated as the total payments received by farmesuthAustralia from the Australian
BarleyBoard (ABB)during the November t@ctober crop/ear at time-1. The ABB typcally
controls over 50 percent of dlarleyproduction in Australia, an8outhAustralia is its lagest
producer (priceseceived by Victorian farmers asimilar tothosereceived bySouthAustralian
farmers). Consistemtata are noavailable forsome of theotherAustralianstates. Allprices in
Table 4.3 are given in Australiadollars per metritconne.

Row 1 of Table 4.3hows the relationship between the area planted tadéy varieties
in Australia and the expectdeed price, thexpected wool price, and thagarithmic time
parameter. All of the co@tients arehighly significant. When thexpectedeed barley price
rises, theotal barleyarea in Australia expandd/Vhen theexpected wool price rises, sorbarley
area is taken out of production and used for sheep grazing. Thebe&asn increasing time
trend in the area planted barley inAustralia. Unfortunately, consistent disaggregidta on 2-
row malting and feed barlegrea are noavailable for all Australiasstates. Expectedustralian
Wheat Board wheagirices wereoriginally included in the analysis dustralian barleyarea, but
the results were ndaignificant.

Row 2 of Table 4.3hows the relationship between the Australian selectitmand the
averagebarley yield. Because disaggregatarleyarea data are natvailable, the selectiomte
for Australia is approximated as the percentage of tuddeyproduction that is used in the
maltingprocess. It imssumedhat allmalting barley in Australia i2-row. Table 4.3 indicates
that as thewverageyield increases, the Australian selectrate decreases. Thelationship is not
significant at the 9%ercentconfidence level, but it is significant atséightly lower confidence
level. Inaddition, Australian selectiarateshavetrended upward oveime as
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indicated by the 2.1 t-value associated withtihee parameter in Row 2. Row 3 ofable 4.3
indicatesthat the 2-rowmalting premium in Australidoes not depensignificantly on the
averagebarley yield, but hatrended upward ovdogarithmic time. Again, because almost all
malting barleyproduced inAustralia is2-row, there is n@nalysis o6-row malting premiums
provided in Bble4.3.

European Union 15

Farmers within the EU-15 cagrow barley duringooth the winter andpring seasons.
Those countries farthest south (e.g., Greece and Porfoigat)barley in thavinter while those
furthest north (e.gSweden andrinland) plant barley in thepring. The countries in thaiddle
(e.g.,France Germany, and the United Kingdomjow significant quantities abothspring and
winter barley. Typically,winter barley has a highsyield than springbarley, butmost winter
barley isused for feed while springarley of highenoughquality isused in themalting process.
The Europeatunion plants almost 10percent 2-rowarieties for maltingpurposes.

Table 4.4shows the estimated cdiefents of the behavioraquations associated with
the EU-15barley industry.Prices are igen in European Currencynits (ECU) per metri¢onne.
Consistentnonthly price series are navailable for allicountrieswithin the EU-15, butmonthly
prices received by farmers for feed barley and for malting barlepagable forFrance,
Germany, and the United Kingdom--ttieeemajor grain producingountries. The expected
EU-15barley price at time t ispproximated as th#uly toJune average ahonthly prices
received by farmers (agported by Eurostat) iRrance Germany, and the United Kingdom at
timet-1, weighted by each country's share of tdiatleyproduction atimet-1. Theanalysis of
the Europeatuniondepicted in &ble 4.4starts in theyear1983 as opposed to 1980 (as was the
case for the Unite&tatesCanada, and Australia) because of the inherent structural shift
associated with the fathat the EU-15 wenfrom a netimporter ofbarleybefore 1983 to anajor
net barleyexporter.

Row 1 of Table 4.4howsthat the expectefited 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 exfesded
price coeficient and theR-square of 73 percent. Row 2 oélle 4 shows aimilar relationship
with respect tanalting barley. The-value associated with thexpectedmalting barley price
coeficient is2.8, and the R for thepring barleyequation is 44 percent. Henasehen the
expectedeed barley pricéncreases, wintdoarleyarea in the EU-15 expands; awtien the
expectednalting barley pricencreases, sprinigarleyarea expands.

Row 3 of Table 4.4 gives theesults of the regression of the selectratewith respect to
the spring barleyield andtime. Disaggregatdata onwinter and sprindarley yield foreach
country in the EU-15 weravailable. The selectiarate in the EU-15 ispproximated as the
percentage ofpring barleyproduction that isctuallyused in themaltingprocess. Thdigh t-
value of -5.9 associateslith the spring barleyield coeficient indicateghat in years ohbundant
supply, the selectiorate decreases while in years of restrictagply, the selectiorateincreases.
In addition, thehigh t-value of 8.4 associated with thiene parameter indicateatat the EU-15
selectiorrate hassteadily increasedvertime. Part of thereason for théigh statistical
significanceassociated with thgield andtime parameters in the EU-15 is thag¢cause the EU-15
covers such svide and diversarea, there igess variability inaggregateields. The
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steady increase BU-15yields may have increaségedproduction at a faster ratkanmalting
barleyproduction. In additionhigh quality malting barley may bgrown in a fewspecificregions
whosecrop composition andand base have nehangedsignificantlyovertime. Hence, while the
absolutdevel of production ofmalting barley may changmly alittle, the relativelevel of malting
barleyproductionwith respect tdeed barleyproduction carvary significantly.

Row 4 of Table 4.4hows the results of the regression of the average Eftélfing
premium withrespect taspring yield. Theaveragemalting premium icomputed as thduly to
Juneyearlyaverage of the difference betwemonthly malting barley prices and feed barley prices
received by farmers in Franc8ermany, and the United Kingdom, weighted by thegpective
production shares. The t-value-4f5 associatedith the springyield coeficient for 2-row
malting barley premiums is not significant at the@#&centconfidencdevel but is significant at a
slightly lower level. Looking back at &bles 4.1 tal.3, barley yield has alight efect on2-row
malting premiums irCanada and thEU-15, buttime is not afactor. On the othehand,barley
yield does not affecR-row malting premiums in Australia or tHénited States, but 2-row
premiums inthese two countries arecreasingovertime.

DOMESTIC BARLEY DEMAND

The demand for barley can be separated the demand for feelarley,2-row malting
barley, and-row malting barley. Once ttuckload ofbarley has beedetermined to be of
malting quality, it becomes separateommodity for marketingpurposes. Feed amdalting
barley are nosubstitutes in demandvialting barley isused for processingalt that is further
processed to creatdcoholic beverages (mainbeer). Howeverfeed barley isised as feed and
has manydemandsubstitutes. In the Unite8tates, corn, soybeans, oats, éeetlwheat are all
demandsubstitutes fofeed barley. InCanada, feedheat andats are thenainfeed barley
demandsubstitutes whiléeedwheat is themajor feedsubstitute in Australia. Consumers in the
EuropeariJnion have a wideange of feedubstitutes, the composition which varies byregion.
Because of theigh degree of substitutability among varidieed grains, the prices of the major
feed demandgubstitutes must be considemgtenconstructing an econometmaeodel of barley
demand.

Tables 4.1 to 4.4ontain the relationship between domestic feedraalting barley
consumption and domestic prices in each of the foajor exporting regions. Disaggregai@ta
on 2-row and 6-rownalting barleyconsumption in the Unite8tates andCanada are not
available, but estimates afjgregatenalting barleyconsumption can be approximated. The third
and second to lasbws in Tables 4.1 to 4.4how the codicientsassociated witlfieed and
malting barleyconsumption. &ble 4.1 indicatethat U.S feed barleyconsumption depends on
the price of feed barlefapproximated as th#uly to Juneyearlyaverage omonthly pricequotes
for Duluth #2 barley) and the price of feedrn (approximated as tldely toJuneyearlyaverage
of monthly pricequotes forChicago #2 corn) with associated t-values4fl and 2.7,
respectively. Hence, when the pricebafrleyincreases, ceteris paribus, the consumptiod.&f.
feed barleydecreases anshen the price oforn increases, ceteris paribus, the consumption of
U.S.feed barleyincreases.
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Table 4.2shows asimilar result for Canada excefitatfeedwheat is used as thHeed
substitute. Thdeed barley price iapproximated as the Augustdaly yearlyaverage of the
monthlyaverage pricguotes for Vihnipeg #1 barley. The feadheat price is approximated as
the August taluly yearlyaverage of thenonthlyaverage pricguotes for Vihnipeg #3 feed
wheat. The t-value of2.6 associatedith the feed barlegoeficient and the-value of 2.4
associated with thieedwheat codfcient confirmthatwhen the feed barley price declines and the
feedwheat price rises, the consumptionfe¢d barley ifCanada increases.afile 4.2also shows
a significant increasing timgend inCanadian feed barlegonsumption.

Table 4.3shows asimilar result for Australia exceghat corn is used asgoxy for feed
wheat because a consistéinie series on Sydney fegcheat prices is nadvailable. The
Australian domestic feeldarley price andorn price are approximated as tfearlyaverage cash
price paid for domesti2-row English bulk barley andomesticnaize at SydneyAustralia
(ABARE). The t-values 0f2.4 and 3.5 associatedth the coeficients on thedomestic feed
barley andcorn priceindicate resultsimilar tothose for the Unite&tates and Canada.

Table 4.4shows the results of the cdiefents on EU-15domestic feedbarley
consumption. Because data on EUebhisumer prices are navailable producerprices are
used as a proxy for the consumer prices. The t-valu8.dfon thefeed barley pricshows the
expected result thathen the price of feed barley in EU-18es, the consumption of domestic
barley falls. However, thehighly significantt-value of-6.6 on thetime coeficient in Table 4.4
indicatesthatconsumption of feeBlarley in EU-15 has steadily declined since 1983. This time
trend is not apparent iAustralia and the UniteBtates. On the othdrand, Canadian
consumption of feeBarley hagrended upward ovaime. Part of thereason for theleclining
time trend in EU-15feed consumption hat thereexists a wide variety afubstitute cropsvhich
different countriesvithin the EU-15 can use instead lodirley for feedpurposes. In thanalysis
of feed barleyconsumption in the Unite8tatesCanada, and Australia §bles 4.1 tat.3),
substitute crops are used as explanatanyables. EU-1%vheat price seriesimilar tothose
used for EU-15eed barley, are also availablelowever, these prices anghly correlatedwith
feed barley prices and are excluded from the analysis.

The results omalting barley demanestimates are shown iralbles 4.1 through.4. In
the malting barlegase, the effect of the absolute domestadting barley price onomestic
malting barleyconsumption is not statisticallignificant in any of théour major exporting
countries. Malting barley isonly a smallcomponent of the ingredients used in the production of
beer. Maltingbarley demand is derived frobeer productionvhich is highlycorrelatedwith
population growth. Agime increases, the consumption of beer—and hence, the consumption of
malting barley—increases withiorld population growth. A@dicated in Tables 4.1 t4.4,
malting barleyconsumption has increased ovene with statisticalsignificance in alfour major
exporting regions. The domestic consumptiomadting barley iddetermined indirectly through
the selectiomatewnhich is different in each country and caary with the relativequantity and/or
quality of the domestibarleycrop in agiven year(see Section 4.1f. Thdomestic price of
malting barley igdetermined indirectly and is based on the fbadey price plus a malting

0 0One should also keep in mind that domestic malting barley is used to produce beer for both consumption at home
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.
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premiumthatvaries by type and by countrylhis malting premium can vary with the relative
quality of the domestibarleycrop in agiven year. For example, tltomestidJ.S. premium
betweert-row malting barley and feed barley varies with the quality oftth8.barleycrop in a
given year. Ashown in Tble4.1, theaveragd).S.barley yield(which isused as a proxy for
cropquality) has a statistically significantfatt on theU.S. premium for 6-rownalting barley. In
years wherJ.S. barley yields are low, the).S. 6-rowmalting premium is highethan in years
whenU.S. barley yields are high.

DOMESTIC BARLEY STOCKS

In most exporting countriesjgnificant quantities dbarleystocks are carried ovérom
one year to th@ext. Becauséeed grains can bgtored forrelatively longperiods of time,
farmerstend tohold morestockswhen prices are relatively low than when prices are high. In the
case obarley, virtually theentire volume otarry-over stocks ifeed quality barley. Malting
barleycarry-overs areypically negligible. Aneconometric estimation of fedxrley supply and
demand would not be completethout adjustingstocklevels as feed barlgyrices change. The
last row in Tablegt.1, 4.2, and 4.4hows the estimated relationship betwsttklevels and
domestic prices for the UnitestatesCanada, and EU-1%espectively. Aranalysis ofAustralian
stocklevels is not included betise consistent estimates are ailable. However,inferences
from severabources suggest thAustralian barleystocks aranuchlower than those in thether
major exportingcountries. For these reasoasnual differences in Australiararry-over stocks
are assumed to be negligible.

The t-values 0f3.7, -3.5, and -2.9 in thiastrows of Tables4.1, 4.2, and 4.4 associated
with the coeficient estimates for the Unite8tatesCanada, and EU-15 indicateat thedomestic
feed price is a statistically significant determinant of lthesl of feed barleycarry-over stocks in
those countries. In all three exporting regionsiramease in the domestic price of felegtley
causes markets to become more attractivyerbalucersyhich causes a decreasefged barley
stocks. The R associatedth all three exporting regions is over 50 percéndjcatingthat
variations in the domestic fedxrley priceexplainover 50 percent of the variation in carry-over
stocks in those countries.

BARLEY SIMULATION MODEL

An econometrisimulation modeWill 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
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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 s, 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

61



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
guantity 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.fA and’A ); the area planted to 2-row malting varigties (A
and A“M); and the area planted to 6-row malting varietig§ (A gt A ). The area planted to a
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 Austrafia (A ) is a function of the
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,/Y) is specified as a function of the expected domestic feed barley price while the area
planted to spring barley in the EU-15;fA ) is specified as a function of the expected domestic
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 parameted'. For Australiap® is defined as the selection rate out of all barley varieties
planted (both malting and feed) due to data constraints. Each country has a separate behavioral
equation fo®' which is estimated as a function of the average barley yield for that country and
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. For
EU-15, winter barley yield (Y= ) is disaggregated from spring barley yiefd (Y ). In this case,
the EU-15 selection rat®%") is specified as a function of the average spring barley yield and time
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

%207 Y, 1% A
Su =07 Y= (AT Ag )]
AU ZQAV s Y AV AAY

S, Y =05Ye Y BVl A EY

where §' is the total supply of malting barley in exporting country I. The supply of feed barley in
each of the four countries becomes

SUS = YUSe AUSH (1090 Y, US (A, U5 A,
SFCN - YBCN. AFCN+ (1_6Cl\). YBCN. (AZCN'l' AGCV’
SFAU - (l_eAU). YBAU ° ABAU

SFEU - YWEU' AWEU+ (1_6 EL,). YSEU' ASEU

where §' is the total supply of feed barley in exporting country I. The two sets of above
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
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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 ) wherg P equals the domestic price of feed barley in exporting country .
There is no specified relationship for Australian stock adjustments since these are considered
negligible. Beginning feed barley stocks in country | are defined ds BST and are exogenously
specified. Hence, the behavioral equations that determine the stock adjustment become

SAUS(PYS) =BST® - EST® (P*°)
SALNPSN) =BSTY - ESTY (PY)
SAM(PMY) =0

SAFU(PEY) =BSTY -EST (PY)

where SA' is positive if some feed barley is taken out of stocks and supplied to the domestic
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 tirde. ‘D (P ) represents the domestic demand
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 counjty | (D ) is a
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'R)=@F +SA P )-P (P)
ES/ =@ -R)
where ES' (P ) is the excess supply of feed barley in exporting country | which is a function of

the domestic price of feed barley in that country, ang ES is the excess supply of malting barley
in exporting country

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 mariét, ED (P ), is specified as a
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.

“1 For the United States, E$  can be negative, in which case it represents excess malting demand.
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Similarly, the excess feed barley demand in the non-EEP mark&f, Ef¥ (P ), is specified as a
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. The
residual (QE " ) represents the quantity of EU-15 feed barley that is dumped into the EEP
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, QES" is set to an exogenously determined constant whose value is very small. In
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) PFEP - F'):US _6 + TUSEP

whered is the average per unit EEP bonus offered by the United Stategg&hd T s the cost of
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) PFEP _ F'):CN :OCCN+ BCN6

whereaN andB“" are parameters obtained through the ordinary least squares regression of the
price difference (B° - ) with respect to the EEP bénuEhat is, the EEP bonus drives a

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 constaat™.

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) PFEP _ F'):AU :OCAU + BAU 6

whereo” andf”Y are the Australian versions of their Canadian counterparts.

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.{$ ) among these markets to solve the following problem:

Maximize total feed barley revenue for Canadian producers:
s TRV =RONQR,™ + (B T )QR\S + (P R QK™ + ¢ % QR
with respect to {QE°N , Q&"° , QR , QK" }

subject to the structural constraints:

PFEP - F'):US _6 + TUSEP
PEP_PCN :(xCN_I_ﬁCNé
PEEP _ R':AU :(XAU + ﬁAU 6

and subject to the market clearing excess supply conditions:

ES®(R™) + QRy™ = QFs"" + Q™
ES™(R™) =QRy*® +QE/" + QK™
ES™ () = QR + QR

ES™ = QR + QE,"

and subject to the market clearing excess demand conditions:

EDFEP = QFUSEP + QE:NEP + QR 5+ Qk &P
EDFNE = QFUSNE + QE:NNE + QEUNE + QIEJNE

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 supf¥y (S ) across markets to solve the
following problem:

Maximize total feed barley revenue for Australian producers:
« TR =RV QRN + (B -1 QR +¢F T% )QFT
with respect to {Qk,*Y , QK" , QFF }
subject to the structural constraints:
PP = RYS B + T™
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PFEP _ R:CN :(XCN+ BCN6
PFEP _ R:AU :(XAU + ﬁAU 6

and subject to the market clearing excess supply conditions:

ES®(R™) + QRy™ = QF"" + Q™
ES™(R™)=QRy*® +QE/" + QK™
ES™ () = QR + QR

ES™ = QR + QE,"

and subject to the market clearing excess demand conditions:

EDFEP = QFUSEP + QE:NEP + QR 5+ Qk &P
EDFNE = QFUSNE + QE:NNE + QEUNE + QIEJNE

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).

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 equadon$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 | is specified as a function of the barley yield in country | 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 barlg5P ), the Canadian price of 2-row
malting barley (" ), the Canadian price of 6-row malting barlgy (P ), the Australian price of

2 See Schmitz, Troy G. (1995) for more details.
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malting barley (R*¥ ), and the EU-15 malting barley prig{P ).

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.

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. Thé R of 68 percent on this equation indicates that the variation in
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 thé R of 81 percent indicate that the EEP subsidy level plays a major
role in determining the linkage between the Canadian feed barley price facing consumers
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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 this
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 the
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.
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

3 For example, the distance from Regina, Saskatchewan, to Crosby, North Dakota, through the border crossing at
Portal is roughly 200 miles.
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This section provides results of the economesmulation model described ®ections 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. Itis 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.
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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.

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 O

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

4 This method of deficiency payment calculation implicitly assumes that the mandatory area set-aside requirement
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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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 O 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
guantities 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

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: NOWGTA 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.

5 See Duncan and Koo (1995).
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commaodity 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 O 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 PoOLICY 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 anchplemented @heoreticaimodel 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:

e 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.

» 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
guota. 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.

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.

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.

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 O.
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.

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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