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An Export-Side Armington Model and Trade Liberalization in the

World Wheat Market
C.S. Kim and William Lin

Abstract This paper develops'and applies an export-
side international trade model to analyze economic
gains resulting from trade hiberalization m the world
wheat market Major policy variables i the analysis
wmclude the removal of producer and consumer sub-
swdy equivalents in industrialized countries Esti-
mated gains are substantial for all exporting
countries, ranging from 85 32 mallion for Argentina to
34 24 ullon for the United States

Keywords: Export-side wternational trade model,
producer subsidy equivalent, consumer subsidy
equivalent ,

Trade hiberalization has. become a major 18sue facing
agricultural policymakers One of the primary con-
cerns of the past several decades, shared among gran-
exporting countries, has been access to import mar-
kets Today, circumstances have changed such that
many grain-exporting countries are concerned not only
with better access to markets but also with then own
expdnsion in grain production assoclated with huge
producer subsidies (23) ! As a result, the United
States and other members of the General Agreement
on Tanffs and Trade (GATT) undertook the Uruguay
Round of international trade negotiations m 1986,
after the U S Congress passed the 1985 Food
Security Act

Since most countries have adopted different types of
trade barrers and domestic farm policies (13), a com-
mon basis for multilateral t1ade negotiations must be
identified As a first step in generating this common
basis, all tariff and nontariff trade barriers and domes-
tic agricultural policies for major grain-trading coun-
tries were quantified 1n monetary terms by the
Orgamzation for Econome Cooperation and Develop-
ment (OECD) and by the Economic Research Service
(ERS) The concepts of producer subsidy equivalents
(PSE’s) and consumer subsidy equivalents (CSE’s)
were used to quantify the degree of protection by
country and by commodity The PSE 15 the level of
subsidy that would be necessary to compensate pro-
ducers associated with removing all government sup-
port under current farm programs The CSE 1s the
payment that would be necessary to compensate con-
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sumers upon removing all government support under
current farm programs (7)

Even though PSE’s and CSE’s provide a common
basis for determining the degree of trade protection,
they may be insufficient as the basis for successful
trade negottation To 1each an agreement in multi-
lateral trade negotiations, governments must be con-
vinced that many of their present tiade barriers and
domestic farm policies generate little benefit at enor-
mous cost (12), and that the payoff on trade hberaliza-
tron could be significant Our objective 1s to estimate
the economic gains (or losses) from trade hiberahzation
m the world wheat matket, thus providing a basis, for
trade negotiations We reach that objective by
developing an export-side international trade model
The model 1s then used to measure the effect of remov-
mmg PSE’s and CSE’s on trade patterns for major
g1ain-trading countries, including the United States,
the European Commumnity (EC), Canada, and Japan

Trade Models and Data Requirements

A primary 1ssue for mternational trade economists 1s
to quantify the effects of policy change on trade pat-
terns A number of difterent trade models have heen
developed and these are well documented by
Thompson (£5) However, the A1mington model and a
spatial equilibrium model, which was developed by
Samuelson (22) and formulated by Takayama and
Judge (24} as a quadiratic programming model, have
been most widely used in international trade to quan-
tify the effects of policy change (2, 3, 4. 3, 6, 10, 11,
16, 18, 19, 20) The spatial equilibrium model assumes
that the demand functions are integrable so that the
Jacobran of the demand functions are symmetiic

Under this assumption, the spatial equilbrium model
maximizes economic efficiency by reducng transporta-
tion costs of a homogeneous commodity Meanwhile,
the Armington model assumes that the importer has a
separable utility function, which 1s maximized through
a two-stage optimization In the first stage, 4 coun-
try’s budget 1s allocated across several sets of com-
modities 1n a way that will maximize the importer’s
utiity function In the second stage, the utihty associ-
ated with a subset 15 maximized subject to the budget
allocated for commodities of this subset The Armng-
ton model differentiates commodities by country of
origin, and therefore, commodities from different
exporting countries are impez fect substitutes within
an 1mporting country's commodity market To reduce
the number of parameters to be estimated, the
Armington model assumes a constant substitution
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elasticaity for each product pair m an importing coun-
try’s commodity market

Even though both the Armington model and the spa-
tial equilibrium model are theoretically sound, the lack
of 1elevant price and transfer cost data discourages
researchers from applying these models Researchers
who have attempted to use these models i empirical
studies recognize the difficulties associated with data
collection, especially the avallability of price data from
all importing countries, and transfer costs connecting
all exporting and importing countries These can be
more clearly explained by considering the following
Armington-type model

M b #*M *(pw/PL )y
fr(Pyyy 0 =1,2,

)

m!J = 1:! 2: ’ n)) (1)

where f; = M*(b,*PL)3, by 1s constant, —zj 15 the con-
stant elastieity of substitution in the jth importing
country between varieties of wheat, PIj 1s the price
index of 2 subset containing wheat n the jth importing
country, M, 1s the import by the jth importing country
fiom the 1th exporting country, pv 1s the consumer
price of M, and M, 1s the total wheat import by the 1th
importing country

In applying the Amington model, M, 1s frequently
defined as an 1mport from a region such as South
America, the Middle East, Afiica, or South Asia in
order to reduce the size of a trade matrix Researchers
recogmze that rehable estimates of commodity prices
and t1ansfer costs are not available for all regions in
any base year Therefore, most researchers use syn-
thetic price and transportation cost data in the appliea-
tion of the Armington model and spatial equlibrium
models Because of the nature of synthetic data, the
resulting outcome may be viewed as polyester
economics and therefore refutable

While we do not have reliable price information from
most importing countries, we do have rehable informa-
tion on quantities traded among all importing and
exporting countries Therefore, this article develops
the export-side mnternational trade (ESIT) model,
which connects spatially separated 1mport and export
markets through a quantity mechamsm A similar con-
cept was used m the work of Johnson and othets (15)
The ESIT model requites price information from all
exporting countries and from only those importing
countries that remove then trade barriers and domes-
tic farm policies We will reveal that even though 18
importing countries/regions and 5 expoiting countries
are mcluded 1n the analysis, price information 1s
needed for only the 5 exporting countries and 1
impor ting country Other world trade models would
require price information from all 23 countries/reglons

An Export-Side International Trade Model

The ESIT model 1s based on a two-step procedure
The first step links domestic commodity markets with

an international commodity market The fust step
lustrates that the honzontal shft in the importing
country’s domestic commodity demand, or supply
curve, to the right or to the left shifts the excess
demand curve 1n the ternational commodity market
to the right or to the left by the same amount Sim-
llarly, the horizontal shift in the exporting country's
domestic supply curve or demand curve to the rnght or
to the left shifts the excess supply curve n the inter-
national commodity matket to the right or to the left
by the same amount

The second step of the ESIT model links the interna-
tional commodity market with export markets The
export demand of an exporting country 1s derived by
subtracting all other exporting countries’ excess sup-
ply from the aggregate excess demand in the mterna-
tional market A market-clearing equilibrium 1s
attamed where the excess supply curve intersects the
export demand curve for each exporting country

When an importing country removes its impheit tax on
consumers so that i1ts excess demand curve shifts to
the right, the export demand curves of all exporting
countries simultaneously shift to the rght, while then
excess supply curves remain unchanged For each
exporting country, new equilibrium export price and
guantity are attained where a new export demand
curve ntersects the unchanged excess supply curve
for each exporting country

When an exporting country removes its subsidy to
producers, 1ts excess supply curve shfts to the left
along the unchanged export demand curve For all
other exporting countries, however, the export
demand curve shifts to the rght along the unchanged
excess supply curve For an expoiting country that
removes 1ts trade bariiers, new equilibrium export
price and quantity are attained where a new excess
supply curve ntersects the unchanged export demand
curve For all other exporting countries, a new equi-
Librium 1s reached where a new export demand curve
mtersects the unchanged excess supply curve

A distinctive charactenstic of the ESIT model com-
pared with other existing international trade models,
such as the Armington model and the spatial equilib-
11um model formulated by Takayama and Judge, 18
that the market-clearing equihibrium 1s attained
through a quantity mechamsm at the pomt where the
excess supply curve intersects the export demand
cutve 1n each export market In the Armington model
and the spatial equilibrium model, the market-clearing
equilibrium 1s reached, through a price mechanism, at
the pomnt where excess demand equals excess supply
So, the ESIT model substantially reduces data
requirements from importg countries, such as trans-
fer costs and import or consumer prices

The functional form of the demand and supply equa-
tions does not affect the magmtude of the horizontal
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shifts of these demand and supply curves Therefore,
let D = a - BP give the domestic demand When a
government removes an imphert consumer tax (nega-
tive CSE), the magnitude of horizontal shift is esti-
mated by -B*CSE Let the domestic supply curve be
given by § = y + §P When a government removes its
subsidy to producers, the magnitude of horizontal sup-
ply shift 1s estimated by -5*PSE

The next step 1s to estimate the horzontal distanee of
export demand shifts when an importing country or an
exporting country removes the PSE and the CSE
This can be accomphshed by considering the following
equations of export demand elastieity (8, 14, 26)

m n
E, = ¥ £ Ed(PV*T*M,/X,(P,)
1]

m n
- 3 I Es(p)T*X /X (P, (2)
1¥k,3

y

where k = 1, 2, ,m, where E, 1s the export
demand elasticity of the kth exporting country, Ed 1s
excess demand elastieity, Es 1s excess supply
elasticity, T 1s the price transmission elasticity, pY 1s
the domestic price of the import from the 1th exporting
country 1n the jth importing country, P, 1s the pro-
ducer ‘price of the 1th exporting country, X, 15 the
export by the ith exporting country to the jth import-
Ing country and equals zero if X, = 0, where 1 £k,
and M, 1s the import by the jth importing country
from the 1th exporting country and equals zero 1f Xy =
0, where 1 ¥k

In estimating the kth country’s export demand
elastieity with equation 2, we found that the excess
supply of other exporting countnes includes only that
portion of their exports to countries to which the kth
country exports Equation 2 includes the excess
demand of importing countries to which the kth coun-
try exports For instance, Canada did not export to
Korea in 1985, and therefore, all exports by other
countries to Korea and Korea’s imports must be
excluded when estimating the export demand
elasticity for Canada The export demand elasticity
estimated with equation 2, consequently, 1s always
less than or equal to export demand elasticity esti-
mated with equations used by Bredahl and others (8),
Johnson (14}, and Tweeten (26)

By multiplying both sides of equation 2 by X /E,, and

using minor manipulations, we can rewrite equation 2
as

n
F, =2 XJk {2y, py)
J

mn

- 3 3 M, (£, P)*(Ed(P)*TVE,)
LN

12

mn
+ E E X|_] (cu! Pl)*(ES](Pl)*T|/Ek)J (3)
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where k = 1, 2, , m, where a, f, and ¢ are intercept
terms of the export demand, excess demand, and
excess supply functions, respectively In equation 3,
M, = X, for all1 and j

Since wheat 1s a differentiated product, 1t 1s assumed
that the excess demand of the jth importing country
from the 1th exporting countty 1s given by the
Armington-type import demand in equation 1 Assum-
g that only h importing countries remove.their trade
barriers and domestic farm policies and the remaming
(n-h) importing countries do not change domestic farm
and trade policies, then the impheit function 3 can be
rewritten as equation 4 by inserting equation 1 into
equation 3

n
sz Exi(a.:{rpk)
J

m
+ 3 % (Bs P T/EPX,(C,, P)
1

Zpas

m
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1
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|
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m b T
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(Ed, (P)*Te/E,)*M,,

=90 fork = 1, 2, , m (4)

Since the excess demand has an Armington-type
import demand function 1n equation 1, the implicit
function 4 can be considered as the expoit-side
Armington model The horizontal distance of the
export demand shifts resulting from the horizontal
shift of the excess demand and excess supply curves
can be estimated by applying the impheit function the-
orem to the system of m-equations (4) Note that there
are mn endogenous variables of ay (k = 1,2, |, m, ]
=1, 2, ,n) and m(n + h) exogenous vamables,
meluding ¢; 1 #k) and f, for all1 and )

By applying the imphest function theorem to equation
4, we determmed that the horizontal distances of the
export demand shifts resulting from removing the
PSE and the CSE 1 the jth importing country are
represented by the following equation

[ aap | [ eXpaf, 0 0 7]
Aay =] O oXyof, 0 0
| Aay | L 0 0 0 aXm/df,u
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m
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The system of equation 5 can be compactly rewiitten
as

m
Aay = (da/oFEdPHYT/EY* Z Af*(Pu)a
1
= (dapoF P (Ed Py T/ E)*(-p*CSE
+ 3*PSE), (6)
whete k = 1, 2, ,m] =12, h, and where B

and d are the slope coefficients associated with the
domestic commodity demand and supply functions,
respectively

The price transmssion elasticity TV in equation 6
equals one when the iumporting country removes Its
trade barriers Note that the horzontal distance of the
excess demand shift in equation 6 1s replaced with the
horizontal distance of the domestic commodity demand
or supply shift The market-clearing condition 1s given
by the following equation

n n
3 Xp(ay + Aay, PY) = X X (e, P9, (7)
J J

where k = 1, 2, , m, and where the left-hand side
and the nght-hand side of the equality in equation 7
represent the export demand and excess supply,
respectively, of the kth exporting country after trade
liberalization The export price of the kth exporting
country, P,*, 1s obtained from solving equation 7 for
P, Exports by the kth country to the jth importing
country are obtamned by mserting Py* mto equation 7

The horizontal'distances of the export demand shifts
resulting from 1emoving the PSE and the CSE in the
1th exporting country, Aay, are given by the following
equation

A = — (da/aF Y*(Es (PY*T/E)* (5, PSE,
- B*CSE), (8)

where k = 1, 2, , mand k #1, where 8, and B, are
the slope coefficients associated with the 1th exporting
country's domestic supply and demand functions,
respectively The price transmission elasticity T, in
equation 8 also equals one when the 1th exporting
country removes both the PSE and CSE

Mai ket-ciearing conditions are given by the followmmg
equations

n n
JZ XkJ(ak + Aak', Pk*) = E Xkd((:k], Pk*), (9&)
J

where k = 1, 2, , m and k#1, and

P*) (9b)

12

=M

n
Xi(a, P*) = % X,(¢, + Ac
]

where1 =k

Export prices are then estimated from equations %a
and 9b Exports by the kth country to the jth import-
ing country are obtamned by substituting estimated P,*
and P* into equations 9a and 9b, respectively

Trade Pattern Effects of Industrialized
Countries’ Trade Liberalization in the
World Wheat Market

Since the functional form of domestic demand and sup-
ply functions, the export demand function, and the
excess supply function do not affect the magmtude of
the horzontal shifts of these curves, we .assumed that
domestic demand and supply functions, the export
demand function, and the excess supply functions are
linear Domestic supply and demand equations are
estimated for the United States, EC, Canada, Argen-
tina, Austraha, and Japan (tables 1-3) The domestic
supply equations follow Umted States Q = 56,494 4
+ 93 53P. EC Q = 53,271 4 + 147 29P, Canada Q =
17,595 17 + 20 59P, Argentina Q = 11,963 0 +
13 06P, Austraha Q = 16,799 4 + 12 44P, and Japan
Q = 666 9 + 0 0756P Domestic demand equations are
estimated as follows Umted States Q = 37,306 ¢ -
32 2252P, EC @ = 70,590 0 — 68 4012P, Canada Q =
1,779 8 — 0 9246P, Argentina Q = 5,954 55 — 2 2684P,
Austraha Q = 3,779 6 — 2 2907P, and Japan Q =
7,786 8 — 3 6765P

The per-umit PSE’s and CSE'’s measure the magmtude
of the vertical shifts of the domestic supply and
demand curves (table 2) To use the ESIT model, the
PSE’s and CSE’s must be converted into horizontal
distances of domestic supply and demand shifts These
conversions can be made with the slopes of the esti-
mated domestic demand and supply equations

We used the Delphi method to estimate the constant
elasticity of substitution (excess demand elasticity) for
the Jth country (table 3) Use of the Delph method 18
well justified by Abbott (1) and McCalla and others
(18), and more justifiable than using the same:constant
elasticity of substitution across all importing countries/
regions The excess supply elasticity of the 1th export-
ng country 1s also estimated with the Delphi method

The estimated excess supply equations follow Argen-
tina 6,013 45 + 15 3244P, Austraha 12,643 8 +
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14 7347P, Canada 14,936 37 + 21 5179P, EC -
18,758 1 + 223 2330P, and Umted States 13,424 4 +
125 7589P The excess supply elastieity 1s perceived
by all impoerting countries to be constant By using
tiade flows, we can estimate the excess supply equa-
tion for the kth country to the jth importing country
for all k and } Price transmisston elasticities (table 1)
range between 0 and 1 Howevet, the price transmis-
sion elasticity will equal 1 when all trade barriers are
removed Export demand elasticities estimated with
equdation 2 are Umited States -1 275, Canada -2 932,
EC -3 206, Austraha -3 122, and Argentina -0 298
The estimated export demand equations Argentina

Table 1—Wheat base-year data for simulation, 1984/85

EX = 57,868 2 — 399 51P, Austraha, EX = 61,222 24 —
309 12P, Canada EX = 73,5641 87 — 313 37P, EC EX
= 66,635 658 — 327 69P, and U 83 EX = 73,741 85 -
273 69P Table 4 presents estimated trade flows and
export prices under the conditions that the Umted
States, EC, Canada, and Japan remove.all PSE’s and
CSE’s Results indicate that the volume of world
wheat trade 1s expected to dechne to 84 9 million met-
riec tons (MT) fiom 89 7 million MT if major trading
countries remove all PSE’s and CSE’s Canada's
exports would dechine shghtly fiom 18 7 million MT to
17 9 milhon MT, while 1t’s export price would rise
from $175/MT to $178 76/MT U S exports would

Countiy/1egion Preduction Consumption Net trade el nd T4
1,000 metric tons
Algentina 13,600 5,671 7,929 012 —-005 050
Australia 18,666 3,436 14,854 10 - 10 90
Canada 21,199 1,618 18,702 17 - 10 100
European Commumty’ 76,102 58,825 15,843 30 - 20 10
Umted States 70,618 32:440 32,414 20 - 15 100
Europesan Community? 0 .2,206 -2,206 0 - 20 10
Western Europe 16,627 16,240 -1,126 30 - 20 25
Eastern Europe 36,460 36,563 —1 856 20 - 10 40
USSR 68,600 94,531 —25,931 20 - 15 32
North/Central America 4,506 7,172 - 2,666 15 - 17 52
Brazil 1,956 6,883 —4,927 15 - 12 20
South Amertca 1,601 5,485 -3,884 15 - 12 100
Japan 741 6,439 —5,748 10 - 20 10
Kotea' 17 3,060 —3,043 10 - 20 60
China 87,820 94,994 -7,174 10 - 2b 20
Indonesia 0 1,187 -1,187 0 — 20 40
Middle East 26,950 37,069 —-10,119 04 - 12 40
South Asia 50,402 53,725 -3,323 10 - 20 20
East Asia 0 1,003 —1,003 0 - 15 60
Nigena 45 1,845 - 1,800 20 - 20 14
North Afrca 3,494 9,080 —5,5696 04 - 12 40
Egypt 1,875 6,732 - 4,857 12 - 17 25
_Other Afrea ¢ 3,296 —3,296 0 - 25 40
ICC exporter
¢EC importer
‘Source (21)
1Source (28)
Table 2—Wheat average PSE’s and CSE’s during 1982-86
Consumer Producel PSE/ CSE/ Horzontal distance
Country piice price metric ton metiic ton PSE CSE
- US dollars per metric ton--- ---1,000 metiic tons--
Canada 175 175 41 0 - 848 0
European Community! 172 1565 48 -317 ~17.093 2 572
Japan 353 980 795 — 116 -G0 430
United States? 151 151 57 -0 1,562 0

'The subsidy equivalents represent a weighted average for durum wheat and soft wheat .

“Acteage allocated for wheat production and for acreage reduction and conser vation programs are 79 2 milhion acies and 18 3 million acres m
1484 1espectively Production forgone fiom set-aside acréage was based on 30 percent of aci eage shppage and yvields, which were 85 percent of
vields for planted croptand When the Umited States removes producers’ subsidies the domestic supply curve mitially shifts to the left by 5 8
million metuie tons, but 1t shifts back to the right by 6 9 miilion metric tons due to a relaved aa eage teduction progiam

Source (27)
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Table 3—Wheat base-year data for trade, 1984/835

Exporting country/region

Importing
countr y/ European United
1eglons Argentina Austraha Canada Community States Subtotal Ed?
1,000 metrc tons

European Communty 54 0 1,273 0 879 2,206 -0 2¢
Weslern Europe 31 0 96 345 654 1,126 -T705
Eastern Europe 57 368 235 1,131 65 1,856 -580
USSR 4,057 2,040 7,633 6,078 6,123 25,931 —-108
North/Central America 262 425 878 387 714 2,666 -1
Biazil 660 0 1,185 51 3,031 4,927 - 23
South America 698 0 398 32 2,756 3,884 - 23
Japan 0 1,039 1,385 0 3,324 5,748 -2
Korea 0 973 0 0 2,070 3,043 - 20
Chma 675 1,348 2,634 62 2,455 7,174 -4 53
Indonesia 4 502 200 0 411 1,187 - 20
Muddle East 1,163 4,149 833 1,441 2,633 10,119 - 55
South Asia 91 1,282 129 359 1,462 3,328 —-475
East Asia 12 105 124 0 762 1,003 - 15
Nigena 95 0 21 18 1,666 1,800 - 21
North Afnca 0 0 575 2,558 2,463 5,596 - 22
Egypt 0 2,168 443 1,450 796 4,857 - 28
Other Africa 0 455 660 1,931 250 3,296 - 25

Subtotal 7,929 14,854 18,702 15,843 32,414 89,742

Es? 242 149 20 2184 586

Price ($/MT) 125 150 175 165 151

'Ed, 15 excess demand elastieity
2Es, 15 excess supply elastieity

inerease by 1 6 million MT to 34 1 milhon MT, and 1its
export price would remain about the same EC
exports would suffer the most, dechming by nearly 6
mullion MT, from 15 8 million MT to 10 million MT,
while 1ts export price would rise to $172/MT from
$155/MT Japan’s excess demand curve would be
expected to shift to the right as a resuit of trade hber-
alization, so that Japan's wheat imports increase at a
higher price Results show, however, that imports by
Japan would merease only shghtly, by 112,000 MT, to
5 9 million MT, which may reflect the fact that the
metease 1 1mports resulting from the horizontal shift
to the mght of the excess demand curve 1s offset by
1educed 1mports from the higher import price

While reduced exports by the EC and Canada would
total 6 6 millon MT, Argentina, Australia, and the
United States would increase then exports by 1 7 mil-
lion MT Therefore, the world wheat trade would
dechne by nearly 5 million MT to 84 8 mulhon MT The
Increase n exports m Argentina and Australia would
be only 28,000 MT Both the melastic excess supply
and the very elastic export demand for Argentma and
Australia may be responsible for thewr sluggish
nc1 ease m exports

Gains from Industrialized Countries’ Trade
Liberalization in the World Wheat Market

Trade liberahzation affects not only trade patterns but
the social welfare of all countries as well We used the

partial equilibrium approach as a theoretical frame-
work to estimate the effect of trade hiberalization in
the world wheat market on social welfare We esti-
mated both consumers’ surpluses (CS) and producers’
surpluses (PS) with the following equations

Qc’ Qe
308 = [ 7 @B -wpMa- [ (B-apdg
0 0
— (P'Qe’ - PeQo), (10}
Qs’ Qs
APS = f (—y'/s + q/d)q - f (~y'/3 + q/8)dq
0 0
—~ (P'Qs’ - PsQs), (1)

where o and o are intercept terms for the domestic
demand curve before and after trade hberahzation,
respectively, B 1s the slope coefficient of the domestic
demand curve, v and v’ are intercept terms for the
domestic supply curve before and after trade hberaliz-
ation, respectively, 5 1s the slope coefficient of the
domestic supply curve, Qc and Qe’ are domestic con-
sumer demand before and after trade hberalization, Qs
and Qs’ are domestic supply before and after trade hb-
eralization, respectively, Pe and Ps are consumer and
producer prices before trade hberalization, and P"1s
domestic market price after trade liberahization Esti-
mated domestic supply curves often intersect the hori-
zontal axis For these cases, we employed the formula
used by Kim and others (17) for estimating the
changes of producers’ surpluses Changes 1n con-
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sume1s’ and producers’ surpiuses are estimated for the
Umted States, EC, Canada, Argentina, Austialia, and
Japan Estimated changes mn U 8 consumers' and pro-
ducers’ benefits resulting from trade liberahization in
the world wheat market are —$19 3 millhon and 3278 9
milhion, respectively (table 5} Even though the
domestic supply curve shifts to the right by 1 6 milhon
MT, the U 8 export demand curve also shifts to the
right by 1 8 mulhion MT, resulting in an insignificant
mncrease Domestie consumption would decline shghtly
from 32 44 million MT to 32 42 million MT, while
domestic supply would hikely rise from 70 6 milhion MT
to 72 2 milhon MT

Changes in Canada’s consumer and preducer benefits
resulting [rom trade hberalization i the world wheat
mai ket would be —&6 1 milhon and —$779 2 mullion,
1espectively Domestic production probably would
decline fiom 21 2 mulhon MT to 20 4 million MT, while
price would 11se from $175 per MT to $179 per MT

Meanwhile, consumer demand would fall slightly, by
3,000 MT (0 01 percent)

EC producers would expect to reduce their benefits
substantially as a result of trade liberalization 1n the
wolld wheat market, while EC consumer benefits
would increase enormously Changes in EC consumer
and producer benefits would be $2 3 billion and —$2 3
billion, respectively Domestic wheat consumption
would likely increase by 2 6 milhon MT to 61 4 milhon
MT, and the consumer price would rise shghtly to just
over $172 per MT Domestic supply would dechne by
4 6 nmlhion MT to 71 5 milhon MT, but producer prices
would nse substantially from $155 per MT to $172 per
MT Gains to consumers resulting from trade hiber aliz-
ation are large enough to offset most losses to pro-
ducers due to reduced production

Consumer demands for wheat in both Argentina and
Australia would decline shightly as prices r1se, while

Table 4—Estimated trade patterns after industrialized countries’ trade liberalization 1in the world wheat market

Exporting country/region

Importing
country/ Umted
region Argentina Austraha Canada EC States Subtotal
1 000 metric tons

Ewopean Commumty 54 0 1,221 (] 923 2,198
Western Ewope 31 0 92 218 687 1,028
Eastetrn Ewu ope 57 368 225 714 68 1,432
USSR 4,061 2,043 7,320 3,837 6,432 23,693
Noi1th/Central Ameriea 262 426 342 244 750 2,524
Brazil 661 0 1,136 32 3,184 5,013
South Amernca 099 0 382 20 2,895 3,996
Japan 0 1,040 1,328 0 3,492 5,860
Kotea 0 974 0 0 2,175 3,149
China 676 1,350 2,526 39 2,579 7,170
Indonesta 4 503 192 0 432 1,201
Middle East 1164 4,154 799 910 2 661 9 688
South Asia 91 1,284 124 227 1536 3262
East Asia 12 105 119 0 801 1,037
Nigena 95 0 20 11 1,750 1,876
North Africa 0 0 551 1.615 2 587 4,753
Egypt 0 2,171 425 915 836 4,347
Other Aftica 0 4506 633 1,219 263 2,571

Subtotal T 937 14,874 17,935 10,001 34,051 84,798

Price ($/MT) 125 53 151 37 178 76 172 13 151 60
Table 5—Gains (or losses) from industrialized countries’ trade hberalization in the world wheat market

United Ewopean
Item Argentina Austraha States Canada Community Japan
Mltion dollars

Changes 1n consumer s plus -390 -47 -193 -61 2,252 9 72 4
Changes m producer surplus 72 255 278 9 7192 -2,290 0 —-420 3
Nel changes in surplus 42 20 8 2596 —785 3 -371 —-3479
Savings 1n Government

evpenditure equivalent 112 0 4,027 3 873 4 1,452 7 -169 5
Gamns (o1 lowses) Lo taxpayer 532 208 4,286 9 881 1,415 6 3441
Effectiveness 1atio? -3 75 0 - 06 90 03 - 205

LExport tax 1ate for 1985 was 21 5 petcent

“Cifectiveness tatio = Minus net changes m sw plus/savings i government expenciture equivalent
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ptoducers 1n both countries would shightly mcrease
then production Consumer demand 1in Argentina
would decline shghtly (1,000 MT, 0 02 percent), while
producers would increase thenr wheat production by
7,000 MT (0 05 percent) to 13 61 million MT Con-
sumetrs i Australia would reduce their wheat con-
sumption by 3,000 MT (0 09 percent) and ptoducer
output would chmb by 17,000 MT (0 09 peicent)
Wheat production in Japan would dechine by 135,000
MT (18 peicent) Consumer demand, however, would
rise by 41,000 MT (G percent), resulting 1n an increase
m imports of 112,000 MT (1 9 percent)

We estimate net changes resulting {rom trade hberal-
1zation 1n the world wheat maiket at $4 3 billion for
the United States, $88 milhon for Canada, $1 4 bilhon
for the EC, $5 3 million for Argentina, $20 8 milhion
for Australha, and —$517 mullion for Japan The mag-
nitude of the net changes not only would be influenced
by trade bartiers and domestic farm policy but would
depend on the magnitude of production levels There-
fore, we estimated an effectiveness ratio of govern-
ment. inte1vention which 1s the ratio of welfare gains
resulting fiom government subsidies compared with
goveinment expenditures that subsidize both con-
sumets and producers The estimated effectiveness
ratio 18 —0 06 for the Umited States, 0 90 for Canada,
0 03 for the EC, and —2 05 for Japan For example,
when the Umted States spends 1 dollar to subsidize
wheat producers, social welfare resulting from govern-
ment.subsicies would decline by 6 cents When the EC
spends 1 dollar to subsidize producers or tax con-
sumets, social welfare increases by 3 cents EC trade
barriers and farm pohey somewhat pumsh consumers
while protecting producers in the EC As a result of
t1ade liberahization 1n the world wheat market, EC
consumel benefits would increase substantially by $2 3
billion, while producer benefits would decline by
shightly more The EC spent $1 5 billion for subsidies,
which generated just $37 milhon of social welfare
enhancement

Canadian trade barretrs and farm policy reallocated
social benefits from taxpayers to producers When the
Canadian Government spent 1 dollar to subsihze pro-
ducers, thewr benefits increased by 90 cents

We did not estimate gams from trade hberalization for
other importing countries because of hmited informa-
tion about domestic o0 1mport prices However, 1t 15
possible to provide a quahtative analysis of effects on
trade patterns and gamns {rom {rade hberahzation for
these countries When all PSE's and CSE’s in import-
ing countries are removed, domestic demand 1ncreases
and supply dechnes However, when all PSE’s and
CSE’s are removed from all expotting countiies so
that export prices rise, domestic production 1nciedses
and domestic demand dechines Consequently, changes
m soecial welfare in importing countiies depend manly
on the relative size of PSE’s, CSE’s, and changes 1n
export prices

Limitations and Conclusions

These results indicate that government subsidies to
wheat producers and consumers do not generate an
adequate level of social welfare Because membeis of
GATT are currently negotiating for trade liberaliza-
tion, this study offers the timely advice that trade bar-
riers are unhkely to be beneficial to all exporting
countries

Price elasticities of domestic demand and supply affect
the magmtude of welfare effects of trade hberahzation
Domestic demand and supply equations, however, are
synthesized by using secondary data in a crude man-
ner Further econometric study 1s necessary for confir-
mation of elasticities used 1n this article Also, the
foregoing analysis 1gnored the longrun effect on
domestic supply of trade Iiberalization in the world
wheat and corn markets Producers are expected to
react to changing prices and to mereased uncertainty
associated with market prices
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