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In this paper the grains model of the Food and Agricultural Policy Research Instife
{FAFPKI) is used to m Ia;m the impﬁ‘mﬁam 1 mfafn ;;gﬁh} mhcy yslmgagz

gent o Iw GATF {lfm zm Rnund)m otiatin; pmpomf:,éz clﬁcatb*
mduc*:gm in US and EC supp 8 h'gz:cb mwgzmﬁxaéﬂ%enmﬁﬁdmff;n in mpgrt
mﬁﬁgﬁw@ 33 per cent reductions in import barriers and in internal support, is
o A

In the latter case. the resulis demonstrate that a degree af success in :he GATT
‘negotiations whic, would guarantee reductions in agricultural support would t
Australia through fntrmed a,xmtm rgfgminx and, more wpm:mr{y, .mmug
price increases for these commodities, On the other hand, the type of US Iannng
Slexibility examined in the paper fgmmtralm. l"ma,wfar w}wm and
soybeans decline and export wmpmrwn by the Uh.ited tates for these commodities
increases, thus impasing some costs on Australian wheat and soybean producers.
Prices and export prospects for feedgrains, however, improve, benefiting corn, barley
and sorghum prodiccers.
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In the 1980s, Australia's share of world wheat export
per cent, while its share of world coar mins Y
wheat mdwe s piny cxpcﬂsmsﬁ stities approxima

mmsm%mdbyAmﬂxmminfmnmmhmly”l o
;mpomonomemgumdmmngJWumwrwmmmmﬂ
U 'farwhw.Aumﬁa'nhihxymt;m ,‘fi.indmwoﬂdmkcmmmmm
lamely desermines the lmg~m prospects fnr A‘; straliar miu;xodm tIS gmmmt '
policies which affect American m ymdmmn mds&ks (imlmg%mm&' W lmﬁ
diversion programs and the Export Enh Program) e Eu
Common Agricultural Policy (CAP), lmebomwm retums toAustmlmgvﬁn roducers.

In this paper the effects on grain trade and prices of selected policy changes in major grain
exporting countries are assessed using a model of world grain trade developed by the Food and
Agricultural Policy Research Institute, lowa. Two experiments have been conducted, involving
simulation of the following:

+ more flexible planting arrangements recently introduced for grain crops in the United States

+ possible broad reductions in trade and internal support for grains consistent with GATT
negotiating proposals,

The World Grains Market

World wheat production rose by about 50 per cent between 1975-76 and 1989-90 (Table 1).
Over the same period, however, world population rose by 30 per cent, from 4 billion t0 5.2
billion, so thut production of wheat per head increased by only 15 per cent. (Bumper cropsin
the United States, the Soviet Union and China have boosted world wheat production in 199G+
91 to a record 595 Mt. However, this is likely to be well above the long term trend.)
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TABLE1
World Production, ﬂon,s‘umpaan tml‘ ,Sta:clts ,,af Wheat .cmi /Gomc' Grains

 Year Production Consmpuon | s:mu

Wheat Coarsegmns Wheat Comesmns Whm(&) Comwm(b}

p——

197576 359 649 362 645 80 (38) 95 (24
197677 425 704 384 684 121 (56) 115 (1
197778 386 700 409 6% 98 (gg; 126 (30
197879 451 755 429 742 120 (56) 139 (58)
197980 429 745 448 742 101 (49 142 (69)
1980-81 445 732 449 748 97 (41 126 (44)
1981-82 454 767 447 742 104 (54) 151 (78)
198283 482 784 465 753 121 (66) 182 (1 |
1983-84 494 688 483 759 132 (64) 111

1984-85 518 816 503 783 147 (72) 144 (sa)
1985-86 505 843 495 779 157 (85) 208 (127)
1986-87 538 832 5% 866 161 (84) 234 (153)
198788 311 793 538 814 134 (61) 213 (13)
1988-80 504 70 52 798 106 (40) 146 (66)
198990 538 800 538 826 106 (39 119 (46)

() Wheat stocks held by the United Staies, European Community, Australia and ATgentnain
parentheses. (b) US fiby s in parentheses. ty
Source; ABARE (19

Production of coarse grains has risen more slowly than production of wheat. World coarse
grains production has been as high as 843 Mt (in 1985-86), and is forecast to be 822 Mt in
19%0-91.

Preduction of wheat and coarse grains is quite variable from year to year (for example, the
1990-91 wheat crop will be up more than 10 per cent on the year before). Consumption of -
grains is less variable, and stocks are generally built up in bumper years and drawn on in years
of low production. The level of grain stocks, however, may depend as much on government
price support policies as on expectations of future consumption requircinents.

World grain stocks grew dramatically over the first half of the 1980s, most of this increase
occurring in the United States, Stocks peaked in the mid-1980s and then declined (Figures 1
and 2). 'World wheat stocks as a percentage of consumption became quite low in 1988-89 and
'1989-90. The record 1990 world wheat crop has drawn attention away from the low stock
situation, and will allow some rebuilding of stocks. Wheat stocks in particular, however, will
still be at levels well below that of the early 1980s.
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how, as such, stocks tend to be inversely. associated with grain prioc: mmmms.
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FIGURE 2 - Coarsoe grains stocks as a percentage of consumption, and world corn prices
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TABLE2
Wheat and Coarse Grains Trade ~ Major Exporting and Importing Countries

Country 1982 1983 1984 1985 1986 1987 1988 1989
83 84 -85 -8 -8 -8 89 90

=3
2
S
&
z |
4
-3
S

B ot ity 14,1
uro wnity 14,1
Unmggg‘sntatcs 39.3
- Canada 211
Soviet Union 25
' Atgentma 7.

Australia ‘8.
World total 96,

Tow lopare
Uro| uﬂl e 1
Sowmmu " 20.1
Japan 5.6
Egypt 6;2
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“Source; ABARE (1990).

Around 90 per cent of the wheat traded on the world market is produced in the 'five exporting
~ countries'— the United States, the European Community, Canada, Australia and Argentina.
(The existence of the EC Common Agricultural Pohcy makes it realistic to regard the
«Commumty as a single ‘country’ whcn discussing world grain trade,) These five countries. also
produce around 85 per cent of coarse grains entering trade (Table 2).

During the late 1970s and the 1980s, European Community wheat production has increased
 steadily and markedly, but domestic Community wheat consumption has risen only slightly
= | 4 '



(Figure 3). As aresult, the Community hes emerged as a major wheat éxporter. Over the
period mentioned the Community increased its market share noticeably, from 7 percentto
nearly 20 per cent in 1985-86 and 1986-87, although its market share basdechxm to amund

14 pcrm: m morc mc;:;m ycms(Fgum 4)

FIGURE 3 - EC wheat production, .consumpttan, expo;ts :
and emﬂng stbcks
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| Tlns increase in grain cxports fromthe Commumty became all thcmom nonceablc when world

grain import demand levelled off in the 1980s, World trade in grains had cxpanded strongly in
thc 19703 as many dcvclopmg and ccnu‘ally-planned countries mcreased thmrdemand for
dlfﬁcnlnes in ﬁndmg forcxgn cxchunge for gram purchascs. Some counmcs,, such as Chma and
Brazil, also successfully increased domestic grain production.

The effect of domestic agricultural pohcies on the world grain
market :

- 'World prices, producnon and use of grains aremﬂuenccd hcavﬂy by the domcstxc agricultural
tpohcxw of a number of key grain mrkcnng countries: more spec:ﬁcally, by policies eimed at
‘supporting the incomes of grain growers at levels in excess of those obtainable gcnera]ly from

the market. To achieve this income support, domestic grain producer and consumer pnecs are
divorced from world levels using avancty of mechanisms, o

In the United States, pmdncer prices are supplemented by deficiency payments. Producers
who participate in government commodity programs receive the market price pius a fixed
payment per bushel intended to cover the gap between the market price and an administratively
set 'target price', generally well above market levels (Roberts, Love, Field and Klijn 1989, pp.
20-21). For example; in 1990-91, the target price for wheat in the United States is US$4/bus,
while the market price is expected to be arcund US$2.60/bus, This leaves a gap of around
US$1.40/bus to be covered by deficiency payments. To be eligible for these deficiency
payments, growers had to agree not to plant 5 per cent of their wheat ‘base acreage' to wheat.
The amount of a crop which is eligible for deficiency payments is calculated £ om the farm's
'base acreage' of that crop, less the specified percentage reduction, and a 'pp igram yield', In
previous years this required ‘acreage reduction program percentage' has been higher, Itis
lu'mwd however, by the fact that the income forgone by growers in not planting the specified
percentage of their 'base acreage’ must not generally exceed the additional income from
deficiency payments, or growers will not participate in the programs, (In 1990, 83 per cent of
growers participated in the wheat program, and 78 per cent in the com program.)

The US government also intervenes in the domestic grain market in two further ways. First, it
~ acts as a buyer of last resort for grain when domestic grain prices fall below specified loan'
levels, This provides a floor to domestic grain prices (at least for program participants), and
further indirect support to growers. Second, the United States provides subsidies to grain
exporters who sell US wheat in spccxfic 'targeted' markets, Such. submdxsed grain is not
available to domestic consumers.



In the European Community, domestic producer and consumer prices for grain are separated
from world prices, and maintained above them, by the use of variable import levies and export
 subsidies, Domestic grain prices are set administratively each year. Competition from foreign
grains is discouraged by a variable levy which adds to the price of imported grain, bringing it
up to levels which are meant to be comparable with intemal Community prices but which are in
most instances higher, Commumty grain production (in response to these internal pnces)
exceeds domestic consumption, and the surplus is disposed of on world markets with the use
of export 'restitutions'. These are subsidies which compensate Community grain exporters for
grain sales to the lower-priced world market. : |

As well as these major grain exporters, major grain importers such as the Soviet Union, China
 and Japan also maintain domestic agricultural policies which insulate domestic grain production
and use from the world market, The net result of this widespread insulation is to force most of
the adjustment to annual supply and demand shocks on to those countries such as Austraha
where grain producers and consumers are subject to world market pnces

Policy developments in the United St,ates and the GATT round

In 1990 the United States adopted a new farm act, the Food and Agricultural Resources Act, to
run for the five crop years 1991-92 to. 1995-96, This act replaced the 1985 Food Security Act,
which operated from 1986-87 to 1990-91, Although most policy instruments from the 1985 act
were retained. the new act introduced several significant changes, One of the changes was to

allow increased planting flexibility, by reducing the amount of the base acreage of a given crop

on which deficiency payments are paid for that crop, but allowing other crops to be planted on.
a part of the remainder. The latter area, on which deficiency payments are not paid, is referred
to as the 'triple base', In general, farmers' decisions as to which crops to plant on this 'triple
base' area are determined by market, rather than target, prices. Target prices themselves were
frozen at 1990 levels, Finally, large amounts continued to be alocated for export subsidies.

Internationally, in the forum of the Uruguay Round of GATT, the United States has advocated
the phased elimination of export subsidies and domestic agricultural price supports. The United
States has been supported in this stance by the 'Caimns Group' of agricultural exporters. ‘
Resistance by the Enropean Community to the scope of the proposed changes and the timetable

* for them resulted in a breakdown of the talks in mid-December 1990, Talks are cxpectcd to
reconvene this year, although the outcome remains uncertain,

- Both the United States\andmefcmmunityhavqpropcscdsomreductiomn the level of
- support for agriculture. The EC proposal, however, does not specifically distinguish between
the support provided by domestic price arrangements and that provided by expost subsidies,
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The scenario explored in this paper is an attempt to isolate the economic effects of th‘e"type of
o compronnse soluuon whlch evcnmally may be adopted in thesc multxlatcral negouations.

A Crops Trade Model

The crops trade model used in the analysxs of this paper is one comnoncnt of thc mtcgratod

- .crops and livestock modelling system developed by the Food and Agricultural Policy Research
Institute (FAPRI) and the Meat Export Research Centre, both at the Center for Agriculture and
Rural Development, Towa (Bahrenian, Devadoss and Meyers 1986; Devadoss, Helmarand
Meyers 1986; Center for Agriculture and Rural Development 1988; Westhoff, Baur, Stephens
and Meycrs 1989). A brief dgscnpnon of the FAPRI crops trade model is given later in this
section, ol

Other world grains trade models

The FAPRI model is one of a number of recent efforts in modelling world agriculture, Other

 relevant models from the econometric literature include the MTM model, the GFOR model, the
World Bank models, the US Department of Agriculture's Swopsim model, the Tyers and |
Anderson model and the EMABA model, Brief descriptions of the characteristics of most of
these models can be found in OECD (1989),

The MTM model (OECD 1988) and the Swopsim model (Roningen 1986) are reduced-form
‘elasticities’ models — that is, the variables in these models are linked in assumed static
relationships by a matrix of elasticities which have been gathered from other studies or
assumed. Unlike the FAPRI model, they cannot be employed to generate forecasts (projection
simulations). They do, however, constitute useful tools for policy analysis, The GFOR model
(OECD 1987) is an econometric specification of production, utitisation, stocks, trade and price
determination for wheat and coarse grains, Emphasis is given in the specification to the policy
and institutional detail of these markets, The country coverage of the model is more detailed for
the OECD countries, especially large OECD countries. The rest of the world is grouped into
eastern Europe, OPEC countries, and high income and low income developing countries.
- Although this model has many similarities with the FAPRI model, it is limited in the explicit
coverage of countries and regions compared to FAPRI; moreover, there exists only a limited
- documentation of it.

A series of models for different commodities has been constructed in the World Bank. A
notable example is the 'world grain and soybeans model' (Mitchell 1985), This is an annual
partial-equilibrium structural model that covers in some detail fifteen individual countries, and
in less detail nine regions comprising the rest of the world. This model appears to have major

8




- similarities to the FAPRI model in its structure and specification, However, it is limited in the
 detail of specification of the policy instruments used by the United States in support programs

- for the crop sector, 'l‘yers and Anderson (1988) have dcveloped over recent years a dynamxc, S
stochastic, muln-comrmdxty model of world food markets to analyse the effects of liberalising
agncultural policies in industrial countries. Finally, the EMABA model (Dewbm Shaw, Corra

and Harris 1985) is a detailed forecastmg and simulation model for ) majur Australian livestock

and crops industries, Concem with non-Australian pmductxon. consumption and trade is

.largely cqnﬁned to beef, intensive hvcstock and. wool in major Pacific Rim countries,

General descnpnan of the FAPRI model

The FAPRI crops trade model is an annual econometric representation of the world grams and
oilseeds markets, It is a nonspatial, partial equilibrium model: partial equilibrium because only

one sector and not the whole economy is modelled, and non-spatial because it does not account
for transport costs and in consequence cannot be used to identify trade flows between speciﬁc
regions; commedities are also assumed to be homogeneous. with no dlffetennamn aocordmg

to origin or destination, :

The country/region coverage of the model varies in the degree of detail for different
commodities. The emphasis is very much on the United States. A fairly detailed model
 structure is included for the U-ited States which explicitly incorporates relevant policy
instruments of US support programs, The rest of the world is modelled in vmyxng dcgrecs of
detail, from structural modelling of production, utilisation and prices for major tmdmg
countries (such as Canada, Australia, European Community, Argentina, Japan) through to
simple net trade equations and assumptions of exogeneity for a variety of smaller market
participants, The US crops module determines domestic supply, utilisation, and prices for
wheat, com, sorghum, oats, barley, soybeans, soybean meal s’oybeari oil, xice 'and cotton, . '
spgcxﬁcauons ‘fq.r major grams an,d ‘ox,lsccd.s. Each cou,n,,try mudulc ,gencra,t@s an c,.xport supply
or import demand function, and these taken together determine the traded quantities and
equilibrium world price, The world reference prices obtained are also the US prices, the United
States being seen as a residual supplier.

A schematic diagram of the US module is presented in Figure 5, Basically, there are four
commodity trade models in the system: the wheat model, the feedgrains model, the sorghum
model and the soybean complex model, The four models are linked through cross-price
linkages in their supply and demand components to facilitate simultaneous solutions, The
feedgrains model spans three main feedgrains namely corn, barley and oats. Separate models




FIGURE 5 - Structure of the FAPRI grains model

- Prodmr ; Input | Area reduction |
prices ; . prices ; | programs

Production

T

World €1 Nettrade [€— Stocks <«

prices

Feed Food
demand demand
Livestoci: Wholesale I ,

e i ~ ncome Population
production . prices P

]

are specified for each of these three commodities for some of the major market participants,
while an aggregate 'feedgrain commodity' (that is the sum of corn, barley and oats) is specified
for other countries. An aggregate feedgrains market is cleared, :ind hence world reference
prices for corn, barley and oats are determined.

The countries or regions included in the wheat section of the model are the United States,
Canada, Australia, Argentina, European Community (EC-12), India, Japan, China, the Soviet
Union, eastern Europe, Africa and Middle East, other Asia, high income east Asia, other
western Europe and an aggregate of all other countries, The feedgrain model contains 20
country/regional sub-mode!s. Feedgrain exporters modelled are the United States, Canada, the
European Community (EC-12), Argentina, Australia, Thailand, China and South Africa.,
Importers modelled are the Soviet Union, Japan, eastern Europe, Brazil, Mexico, Egypt, Saudi
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»rmd,hgm.m agmgn&v?ﬁwmnfﬁw we ountries/regi
sorghum mot i!mﬁwt}axwdSmws,Ausuaﬁa.;_ entina, South Africa, Jepan, Mexico,
India, Nigeris, and an aggregate, Finally, dwwybmmdcmdﬂiml ‘;ﬁ des the United Stase
Brazil, Argentina, EC-10, Spin, Japan, easiern and an

A ABAREmiun ofmmm grains trade model has now been constructed as a result of |
Th‘ismodc!mwnmtbuwm&,fwdmm sorghum sub-model
estimat ,.“,‘afﬂtmcb&avwmimhumxmmmﬁwmmmdclhmm pbizinedind &
imulstion structure is available to perform fore )mdpo!kymu‘!ymmlmdm
clopments in the world grains market. A detailed documentation of the updated estimiation
mﬁvabdanmoft‘fmABAREvmonuanwdcm,‘i;}i' 2 riaken, The ABARE
version of the FAPRI grains model is highly complementary to EM} ,
aadhmﬁmmybamwﬂwinfuminmngﬁmmm&h together %0 creaie 4
grains-beef-wool structural miodel. Such a model would facilitae fozmmng md pmimy ~
mmlysimfﬂwmmwmagmﬁmmmww narkets and their main interactions.

Model specification

“The FAPRI model uses linear functional forms that link endogenous varia les 10 a set
dcﬁcnmm:dmﬁexogmmvmamnmmfwwvfemmmpﬂy, demand, price
linkage and market clearing. Where Jetailed modelling of supply is undet grain
producers in a country or region are repre f‘iwdbymysﬁemofmm!dymm«qf ations, In the
case of the United States, and to 2 lesser degree Canada and the Earopea mity, tf
model contains equations which describe policy and institutional detail aet’ agnmlmmlm
support and area reduction programs (Westhoff et al. 1989). Where less detailed modelling is
undertaken, area equations are specified and yields are taken to be exogenous.

side, food demand and feed demand equations are specified for most of the
model. Smckdmmdinmhmmywﬂmmmewafﬁm

govemme , ’ ,"H‘Im}mgmquuuwxmuwd wmpmn’t
dxffmnm u:mmmwmmmmﬁm by produsers and consumers, These
difi‘mm may mcin&c cxcbange rate cffems, processing margins, tariffs and export taxes,




d, =4, .nd,

Supply: | : |
Sy = ody + M}, + 08,

“Thatis, area harvested (4, ) for the fh commodiy is a fonction of:its lagged producer price
variable (gp],): and a vecior of other variables that affct acreage planted (2]

is equal 10 acreage harvested times yicld Wkig,’) Finally, supply is equal to production plus
imposts ;,;,) plus opening stocks (os§,)
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FIGURE 6 ~ Production determinstion of » US grein crop
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Also, the demand specification presented above, which is based on price theory, may not be
applicable to the centrally-planned economics of the Soviet Union, eastern Europe and China,
orindeed to most developing countries. For these regions, total demand is postulated to depend
on income and the available supplies, which are mainly from production.

Estimated supply and demand elasticities

The estimated equations for the various sub-models together with the obtained parameter
estimates and other statistical measures of performance are not presented in this paper. A full
account of these resuits and a set of validation results for the FAPRI model ¢an be found in
Center for Agriculture and Rural Development (1988) and Westhoff et ai. (1989). However,
selected supply and demand elasticities estimated using the model are presented in Tables 3 and
4.'The selected countries/regions inciude five major producers and exporters of grains, nmly
the United States, Canada, Australia, the European Commiunity and Argentina. A summary of
wheat supply and demand elasticities obtained from the literature ina recent study of theworld
wheat market by Bailey (1989) is presented for comparison in Table 5.

The estimated wheat supply elasticities (with respect to domestic prices) from the FAPRI model
for these five countries indicate that wheat supply is most price-elastic in Canada, with an
elasticity of 0.54, followed by Argentina with a supply elasticity of 0.38. The European
Community is the other end of the spectrum, with a very price inelastic wheat supply (0.05).
Australia and the United States fall between these estimates, with supply elasticxtics of 0.12:and
0.24 respectively.

Comparing these FAPRI model elasticities * ith other estimates found in the literature. (Table 5)
it is observed that: the elasticity estimated for Canada is at the top of the range of estimates from
previous studies; the estimate for Argentina lies within that range; and the estimates for the
other three countries are below the previous estimates, For Australia, some older studies have
estimated much higher supply elasticities (Table 5), though more recently Bailey (:989) has
reported an elasticity of 0,13. (For the United States, the FAPRI model specification of US
wheat supply makes comparison with other elasticities in the literature difficult.)

Supply elasticities of similar magnitude to those for wheat are estimated for coarse grains in
Argentina (corn and sorghum) and in the European Community (com and barley). In the
United States, barley and oats supply, and in Australia barley supply, are estimated to be much
more price-clastic than wheat production. In Canada, however, coarse grains (barley and corn)
are estimated to be less supply elastic than wheat. As would be expected, barley is found in
‘most cases to compete strongly for land with wheat.
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On the demand side (Tables 3,4 and 5), food wheat is estimated (as expected) to berelatively
price-inelastic. Estimates of feed wheat demand c!amcxty, on the other hand, range from
relatively high in the FAPRI model to very high in some previous studies, Coarse gramfeed '
demand is also estimated to be relatively price-elastic in most cases. Apmciasucny of -127
is estimated for barley demand in Australia. Feedgrain demand elasticities estimated by the
FAPRI model are mostly found at the lower end of the spectrum of such elasticities estimated
by previous studies. Formmp&gﬂrecshmmlfmdﬁmdmmdehsﬁcityfonheBmop&n
- Community is -0.675, while Bax!ey (1989) has reported an elasticity for EC-10 of -1.92.
Barley, sorghum and sometimes corn are found to be demand substitutes for feed wheat. In
Australia, feed wheat is estimated as a relatively strong substitute for barley, with a cross-price
elasticity of 0.66, In the United States, com is estimated to substitute for sorghum with a cross
price elasnmty of 0.89.

Estimated Supply and Demand Elasticities: United States

Elnsncmes thh mspcct:o

Wheat  Com Sorghnm Barlcy' Oats  Soybeans

‘Wheat production 024 o 006  -0.08

‘Comn production , .08 , -0.02
Sorghum production -0.04 0.27 ‘

Barley production -0.33 053 -0.32 N
Oats production -0.25 -031 105 -0.21

Wheat feed demand 062 019 ,; o
Comn feed demand -001 026 0.08 001 002
Sorghum feed demand 039 089 -1.54 ,

Barley feed demand 0.05 0.31 0.6 |
Oats feed demand 0.5 -1.83

Comfooddemand  0.04  -0.09
Sorghum other demand 02 067 042

Osts other demand 003 002 001 002
Com gasohol demand -0.12

‘Wheat stock demand -3.89 0.45 0.59

Com stock demand -0.67 o 0.02
Sorghum stock demand -2.35

QOats stock demand -0.91

-1.36
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TABLE4

Summary of Estimaied Domestic Supply and Demand Elasticmes far Selected :
Countries other than the Urited States

——

Elasncm(-swuhmpectm e

‘Wheat Com Sorghum ‘Barley QOats  Income
price price price puicc  pnce
Canada ‘
Wheat production 0.543 - -0.369 ,
Wheat feed demand -0.851 0.299 L
Wheat food demand ~ <0,027 o 036
Wheatstockdemand ~ <0.511 '
- Com production L 0.19 B

‘Comn domestic use -0.56 - 037
~Com stock demand -014 R
Barley production 0.47
Barley domestic use -0.12
Australia :
Wheat production 0.123 -0.068 : ;
Earley production -0.46 0.6 :
Barley domestic use 0.66 -1.27 0.38
Barley stock demand , , -1.85 B
Sorghum production -0.35 05 04
Argentina '
Wheat production 0.377 . -0.211
‘Corn production 0.36 ,
‘Comn domestic use -0.31 044
Com stock demand . -294
Sorghum production -0.67 , 9.15
Sorghum domestic use 179 -2.56
Sorghum stock demand - -13
European Community
‘Wheat production 0.051 ,
Wheat feed demand -0.675 0.62 :
Wheat food demand ~ -0.051 ‘ _ 0.057
Barley production 0.08 A
Barley feed use 027 0.75
Barley food use -0.17
‘Com production 0.14
Com domestic use -0.27
‘Com stock demand -0.77
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Summery of Wheat Supply and Demand

‘Bailey (1989)
Gandiner (1986)
Devadoss et al. (1986)
‘Gallagher et al, (1981)
Spriggs (1981)

Ryan (1981)

Meyers (1982)
Spriggs (1978)

deGorter (1986)

TABLES

Elasticities from .Pmiaﬁs, Studies

8, with respect %;

046
'0.53

006

Wool
price

013 o

069
077
018

0.2

01
008 ‘

0,11

ice

071

02§

Fost

Demand elasticities, with respoct fo:

ke
088

0,75 .

‘MlpatSunnuw

price
032

048

D47

Unlted States

Com  Sorghum
pice e
147
0.87
1.62

wheat

price () price:
22U 224

s 6) e
-103 061

.12

-0.59 023
46 014

¢-0.03)

126

073

158 ©)

§ ¥

071

-1.37

-0.09).

6.04
) (EC9)

L13

0.65

{a)Fi Fguxcs in parentheses an¢ food wheat own price demand elasticities, (b) Other feedgraing price.

Source: Builey (1989),
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An Applzcauon of the FAPRI Crops Model: Estzmatmg the
| Eﬁects ofPolzcy Changes

The FAPRI model was used to perform a number of experiments in which a range of possible
policy options were simulated. The experiments reported here were designed to capture the
effects on the grains and oilseeds industries of a policy change stipulated by the 1990 US farm
bill and of changes which might result from the Uruguay Round GATT negotiations.

Baseline assumptions

The FAPRI model baseline pro) ﬁcﬁons,axp based on a series of a,ssumpﬁons ‘abouti-‘the:g,enemlf -
economy, agricultural policies, tie weather and technological change, The baseline
assumptions are intended to reflest a ‘most likely' set of circumstances,

After a slowdown in 1990, both US and other economies are assumed to grow at a modest
pace. Inflation and interest rates remain in check, and the US dollar declines slightly in value
against most major currencies, The US budget deficit also falls over time, but the US current
account deficit remains large, |

Major trading nations are assumed to continue their current agricultural policies. In the United
States, target prices and 'program yields' (used in calculating the output eligible for price
support) are frozen at 1990 levels, and current formulas determining loan rates (effective floor
prices) and dairy support prices remain in effect, Intervention prices are assumed to remain
steady in the European Community, and government procurement prices are frozen in Japan.

Average weather and crop growing conditions are assumed to persist throughout the five-year
projection period, Past trends in technological change are assumed to continue: for example,
crop yields increase according to historical trends, with some adjustment for changes in prices
and plzsted areas, Major changes in productivity due to biotechnology or other developments
are not incorporated. |

More flexible US grain planting arrangements

The 1990 US farm bill (as was discussed earlier) has provisions which increase US farmers'
planting flexibility, Essentially, this will allow farmers to shift a portion of their crop bases for
a given crop to specified other crops (US Department of Agriculture 1990). The effectiveness
of the planting flexibility options, however, will greatly depend on the incentives created by the
target prices of the program crops, A producer’s decision to utilise these provisions will
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depcnd onthe market price ofa possxblc 'flexed' crop relative to the target price of a program

: crop To maxmnse the cffccts of plantmg ﬂex:bxhty andto ahgu fa:mers actxons more closely ,

To demnnﬁsnate the simulation capabilities of the FAPRI model, wnh its detailed -spgciﬁcaﬁon ‘

of the US crops sector, it was used to estimate the extent to which planting flexibility optiens

 will affect grain and oilseed production, trade and prices in the United States, This simulation

experiment was designed and performed at FAPRI, and its detailed description and results are
reported by Westhoff and Stephens (1990). The five-year period affected by the farm bill was
simulated with the provision that farmers may plant any program crop or oilseed within their
total program crop area, instead of areas being specific to particular crops as in the past.

* Although not exact, the design of the experiment approximately models the 1990 farm bﬂl

'flexibility’ provisions.

Table 6 summarises the assumptions of the alternative policy strategies in comparison with the

baseline simulation, For each farm, a ‘normal crop acreage' is established, based on the
historical plantings of program crops and oilseeds. Farmers may plant any program crop or
oilseed within this acreage. Deficiency payments are still based on specific crop bases, but
irrespective of the crop now actually planted, Acreage reduction programs remain in effect.
Farmers may plant a program crop on part of their 'acreage conservation reserve' (ACR), but

in that case they forgo deficiency payments on an acre-for-acre basis, Target prices are frozen

at 1990 Jevels. Required acreage reduction percentages and all other program provxsxons also
remain at baseline levels. :

The estimates obtained are presented in Tables 7, 8 and 9, Planting flexibility options A and B
lead to about a 2 per cent increase (from the baseline) in wheat area planted and about a 3 per

cent increase in soybean area planted, while the areas planted to corn and sorghum are
estimated to decline by 2 per cent each. Differences between option A and option B in areas
planted to these cropsarcvcry"sm;allj~ (see Table 7). |

rc_spgcnvgly., Com, ,s,orghum, ba:lcy kand, oa,ts,.farm pncc.s, on ﬁm o;h.cr ,ha.,nd. increase \by' about

‘6 per cent, 3 per cent, 4 per centand 1 per cent, respectively, Finally as is indicated in Table 9,
planting flexibility as modelled Icads t~ increases in US exports of wheat and soybeans by

about 2 per cent and 6 per cent, ivspectively, and a decline in com exports of about 4 per cent.
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- Policy instrument

TABLE6
Assumptians for Alternative US Policy Stratcgws Modelled

- Baseline

US program seftings

Base acreage

Permitted flexibility

Acreage reduction
programs

Target prices
Loan rates

Government stock
management

Conservation reserve
enrolment

Non-US
agricultural
policies

Continuation of
current base acreage

system:; crop-speclﬁc

bases determined by

“planting history

Continvation of :
current 0.25 program
for oilseeds, but no
additional flexibility

Continuation of

current programs

Frozen at 1990 levels

Continuation of
current formulas

Continuation of

current rules and
management

40 million acres by
1991

Continuation of
current policies

20

"Normal crop

acreage' system; total
farm acreage base,
with crop-specific

for dctemumélgdhn
yments and idling

puider area reduct uon

program (ARP)

Farmers may plant
any program crop or
oilseed within their
'normal  crop
acreage'; payments
determined by
historical bases

Farmers may plant
program crops on
acreage conservation
reserve’ and forgo
deficiency payments
on an acre-for-acre
basis; ARP ,
perceniages set at
baseline levels

Same as baseline

Same as baseline

Same as baseline

Same as baseline

Same as baseline

OptionB

Same as Option A

‘bases maintained only

- Same as Option A

Sameas Option A

Reduced 1.5 per cent

from baseline levels

Same as baseline

Same as baseline

Same as baseline

Same as baseline




TABIE 7

| Ewaluatiou of Planting Flexibnlzty Optxons. Simulation Results
~ for Area I’lanted in the United Stﬁtes S

 Average Change

1991 1992 1993 1994 ,"1995‘ 199152 fom
9253 94 95 96 wIHES beine

e o Mﬂhon Mxlhon :
Miltion acres | acres  acres %

Wheat

Baseline 7
Option A 7
Optmn B 7

5 779 790 784 187 783 ,
2 791 802 795 802 797 1.4
4 792 803 799 802 9.8 1.5

Corn B , e
Bascline 739 742 736 733 734 737 S
Option B 72,2 7 3. 2 723 720 715 722 1.5 20

Sorghum o , ,
Option A 12,1 122 11.8 1.7 116 11
Option B 122 122 118 117 116 11

Soybean ,. | | -

Baseline 554 565 580 577 584 572
OpfionA 575 57.9 588 595 60.8 58.9 1
OpionB 575 580 589 596 609 59.0 1.
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TABLES

Evatuatwu of Planting Flextbxhty C ptions: Simulation Resulls
for US Farm Arices

LT 5 Averac 2 Changc‘
1991 1992 1993 1994 1995 1991—-92

92 93 94 95 96 10199596 baselms |

US$ US$ US$ US$S US$ - US$ U,S$* SR

fous fous  /fbus  /bus  /fbus fous fbus %
Wheat e
Baseline 318 335 327 336 353 3.34 .
Option A 306 323 319 328 343 324 -0,10 -30
Option B 3.05 321 318 326 341 322 =0.11 -34
Corn , '
Baseline 212 204 199 202 207 2,05 :
Option A 226 213 210 212 226 2.17 013 62
Option B 225 212 209 211 225 2.16 011 5.5
Sorghum
Option A 202 196 198 199 2.10 2.01 0.07 3.5
Option B 2.00 . 197 199 2.09 2.00 0.06 3.0
Barley
Baseline 2,04 203 203 207 212 2.06
Option A 2,10 210 211 215 224 2,14 0.08 39
Option B 208 209 210 213 225 2,13 0,07 33
Qats
Baseline 1,63 166 166 1.66 1.69 1.66
Option A 1.65 166 166 167 172 1.67 0.01 0.6
Option B
Soybeans
Baseline 582 603 545 570 6,01 5.80
Opuon A 517 526 496 502 508 5,10 -0.70 -12,1
Option B 516 522 492 500 5.06 5.07 =073 -125
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TABLE9

Evaluation of f‘knliag Ftexiwity Options: Simulation Resulls
Jor US ¥ lmu; Corn and Sn,yﬁm: xwm o

1991 1992 1993 1594 1995 199192
92 93 94 95 96 1019596

Milion bushels bushels  bushels %

1483 1508 1562 1381 1605 1548 e
1504 153 152 1619 1636 1578 0 W0 19
1505 1538 1593 1621 1642 !580? 32 21

Baseline 2155 2259 2384 2497 2622 2383 S
OptionA 2108 2189 2287 2394 2497 2295 88 A4
OpionB 2111 2193 2291 2399 2501 299 85 -35

Soybean , ) ) ;

Bassline 672 681 697 720 742 702 B »
Option A 702 720 729 759 793 741 38 54
Opmm B 70r 722 731 760 794 742 40 5,6

Qualifications and sensitivity of US flexibility experiment

The above results must be interpreted with caution. The estimates of many of the important
varisbles are very sensitive to particular assumptions made in preparing the baseline projections
orin analysing the flexibility options. The folmmng are among the qualifications presented by
Westhoff and Stephens (1990):

+ Planting on the acteage conservation reserve (ACR)
Tt is difficult to estimate how many farmers would choose 1o plant their ACR and thus forgo
some deficiency payments. 1f more were to do so, market prices would be lower. If the

g W

« ;tingmACR;:m nmpmﬁmammpmmwm

neximmymmmmabammgzmm}ﬁ ntages were increased to pfsethe effict of




Multilateral re” _ction in expori subsidies, import barriers and
Internal support




TABLE 10 '
World Wheat M Feedgveins Trade and Prices, mﬁming : ,
mmzmm ma: m;ﬂms

199192

EEErEEEY
2
2
g
g
:
=
|
8

Fetdgmimnﬂa: o o o
United States 63‘383} 2 1637 2727 81756 3463
EC-12 1038 ; 6036 -4 767

44m1 209 4184 n

37625 48610 645 56722 794
2258 23815 136 24978 91

TEEER 5%‘5

135.85 15925 853 168.51 6.48
97.65 107.28 9,62 107.34 8.00
129.35 749 126,41 5’.66
95.81 104,19 537 102,83 320

284.62 32276 29.10 345454 23.'92;

geeee
z

and 1996. The internal support was reduced by at least 33 per cent; it was allowed to be
overriden by the (larger) decrease in export subsidies, so that the reduction was usually greater
than 33 per cent.

In this *50-33-33' simulation, 1986-88 average world prices and 1988 EC internal prices were
used as starting points. Levels of subsidy or tariff equivalents were calculated, and were
reduced at the above rates. The simulation results obtained are presented in Table 10.

The '50-33-33 plan of multilateral reduction in support is estimated — relative to the 1996-97
values in the baseline case —to lead to a 5 per cent increase in the world prices for wheat and
sorghum, a 6 percent increase in barley priceand a 9 per cent increase in the price of com.



Net wheat exports by the United States and Australia to 1096-97 arc estimated to increase by
about 1.5 per cent (670 kt) and 0.5 per cent (60 kt) respectively. Net exports of wheat by the
European Community and Canada are estimated to decline by just over 2 per cent (440 kt) and
by 0.8 per cent (180 kt) respectively. Japan's wheat imports are estimated to increase by about
8 per cent (480 k), while imports by developing and ccatrally planned countries are estimated
to decline slightly. | |

Net feedgrain exports by the United States to 1996-97 are estimated to increase by justunder4
per cent (2727 ki), those of Canada by almost 5 per cent (209 kt) and Australia's by about2
per cent (64 kt), Exports of feedgrains by the European Community are estimated to decline by
90 per cent (3889 kt). Japan's fecdgrain imports are also estimated to increase, by 1 per cent
(239 kt) while imports by developing and centrally-planned countries taken together are
estimated to decline by 1 percent (781 k). ‘

Summary and Conclusions

In this paper the FAPRI crops trade model has been outlined and has been used to examine the
implications of the planting flexibility options contained in the 1990 US farm bill and some
policy options contingent on the GATT Uruguay Round negotiating proposals. Brief
summaries of the trade environment and of the major policy influences surrounding the world
grains market were first presented. The ABARE version of the FAPRI grains model was also
introduced. The ABARE version of the grains model can be used to expand the EMABA
structural model to include the world grains sector, and also can be used independently to
perform projection exercises ard policy analyses.

‘World trade and prices of grains are heavily influenced by the agricultural policies of a number
of key grain trading countries and groups. The net result of the widesp:ead use of internal
support policies which lead to distortionary trade policies is to force a disproportionate share of
market adjustment on to countries such as Australia where grain producers and consumers are
subject to world market prices.

As regards the flexibility provisions contained in the 1990 US farm bill, the particular version
examined here gives producers wide flexibility in making planting decisions, and is close to the
rules actually applying. Results indicate thar planting flexibility results in increased
competitiveness in world markets for US wheat exports. On the other hand, it als results in
either reduced producer net returns, increased government costs, or both.

The analysis has highlighted a number of the programs provisions that are particularly
influential, Wider planting flexibility within 'normal crop acreage' results in larger average
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‘shxfts between crops ﬁom 'year to year, Allowmg planting of the conservanon reservc fmthcr
increases flexibility, but it is also a major factor encouraging progxam parnclpanon nndhencc
increasing government costs, Finally, the level of target pricesisa kcy factor in dewmunmg

both government costs and producer net returns. :

‘The extent to which world gr‘ain‘;rrices and trade wxll be affected if certain Uruguay Rbund
negotiating propesals are accepted was also examined, A multilateral reduction in support

- comprising reductions of 50 per cent in export subsidies, 33 per cent in import bamers and 3 ;
per cent in internal support was considered as an illustrative example. The results indicate that
this reduction in support would lead to increases in world grain prices of bstween Sper cent -
(for wheat) and 9 per cent (for com). ~

The results also include some interesting estimated changes in trade flows. Wheat exportsare
estimated to increase for the United States by about 1.5 per cent. Australian wheat exports also
increase, but only by 0.5 per cent. Canadian wheat exports, in contrast, decline by 0.8 per
cent. As would be expected, EC wheat exports decline, by just over 2 per cent, while Japan's
imports increase (by about 8 per cent), A slight decline in imports is shown forthe dcvclopmg
and centrally planned countries.

Larger changes are observed in feedgrain trade flows. The United States, Canada and Australia
are estimated to increase their exports of feed grains by 4 per cent, 5 per cent and 2 per cent,
respectively, and thiere is a dramatic 90 per cent decline in EC éxports. While Japanese imports
are estimated to increase slightly, here too a small decline is shown for feedgrain imports by |
developing and centrally planned countries.

It should be noted that these changes are the differences between the experimental simulation
and the levels of the baseline simulation in 1996-67. There are two key points to be made here,
The results refer to the fifth year after the start of reduction in support, allowing for
considerable adjustment to have taken place; and they depend critically on the assumptions
about levels of support that are embodied in the baseline simulation,

Overall, the results demonstrate that some success in the GATT negotiations which would
guarantee reductions in agricultural support would benefit Australia through increased exports
for grains and more importantly through world price increases for these commodities. On the
other hand, the type of US planting flexibility examined in the paper would have mixed effects
for Australia. Prices for wheat and soybeans are estimated to decline and export competition by
the United States for these commedities to increase and thus impose some costs to the
Australian wheat and soybean producers. Prices and export prospects for feed grains,
however, are estimated to improve and thus benefit corn, barley and sorghum producers.
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