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1. IntroductionT his study seeks to identify the potential change in welfare and foreign 
exchange earnings of less-developed countries assuming the group of 
industrialized countries eliminated their current trade barriers in sugar 

and beef. Complete removal of trade restrictions is considered to provide an 
order of magnitude estimate of the overall loss to developing countries of the 
current trade regime. Given the existence of product-s;pecific equipment and 
human capita! in the beef and sugar industry of industrialized countries, 
eliminating all trade barriers would certainly not be a short-run proposition 
but could probably only be effected step by step and over a longer period of 
tine. Beef and sugar are selected for the analysis because they are among 
those commodities which are the most protected in many industrialized 
countries. This combined with the relatively large value of trade suggests that 
the potential gains developing countries could derive from trade liberaliza­
tion in these two commodities may be particularly significant. 

Of the previous studies in the area of agricultural trade liberalization, such 
as Valdds, Zietz 119801, Tangermann 119801, Koester, Schmitz [1982], Ro­
berts 11982] or Anderson, Tyers 119831, most are &ther based on somewhat 
outdated protection levels and trade values or are not very comprehensiv in 
their country coverage. Especially the former point has led 3ome researchers 
Ifor example, Matthews, 1984] to doubt whether trade liberalization in 
temperate agricultural products would still seem advantageous to LDCs if 
more recent data were used for the analysis. 

The purpose of this study is to suggest an answer to that questioa by using 
more recent data combined with a comprehensive country coverage. The 
basic framework of the study isa single commodity world market equilibrium 

Riemark:The authors would like to thanl, Ron Duncan and Sweder van Wiinbergen of te World 
Bank for helpful comments on an earlier version of the paper. Thanks also go to an anonymous 
referee for useful suggestions reganding exposition and interpretation. The usual disclaimer applies. 
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model. Tic analysis iscomparative static in nature. The hypothetical case of a 
complete ab:'e!nce of tariffs and other non-tariff trade barriers in developed
countries is compared with the current situation which is characterized by
the existence of such impediments to trade. Post-liberalization quantities are 
estimated iteratively by inserting price elasticities of demand and supply in 
the behavioral equations and then searching for a world price increase that 
achieves post-liberalization equilibrium of world demand and supply. The 
calculations of changes in trade are based solely on domestic demand and 
supply elasticities. Export supply and import demand elasticities although
implied are not utilized explicitly This is to avoid a potential underestimation 
of the effect of trade liberalization due to values of pre-liberalizatioii export
and import quantities wlhich are distorted by pre-liberalization barriers to 
trade. 

The paper is organized as lollo(vs: The theoretical model is presented in
 
the next section. it is followed by a short description of the data base. The
 
results of the model simulations are discussed next. The paper ends with 
an
 
overview of the main results.
 

II. The Theoretical Model 

A separate world market model is constructed for each of the two 
commodities being analyzed. Fach model distinguishes four categories of
countries, developed countries outside the European Community (DCs), tile 
members of the l"European Conliin ity (EC), less developed countries (IDCs)
and those countries not c onsidered on an individual basis (ROW). Of the four 
country groups only the l)Cs and the i.C-countries are assumed to remove 
their trade barriers. The level of protectionism in ali other countries is held 
constant. The countries within cach category are assumed to react according 
to the same behavioral postulates, altmugh based on different pa:ameter
values. The behavioral postulates for each st of countries will be described 
next. 

1.Dexeloped Countries 

In the pre-liberalization situation, the domestic commodity price (p,,) 
prevailing in a particular developed country can be related to the world
market price prior to trade liberalization, pv,.in the following way 

(1) p,,= pw, r (i + T) (I + i1) 

where r is the market exchange rate, T the ad valorem equivalent of a 
particular country's tariff and non-tariff barriers, and [1 a margin which 
incorporates insurance, freight, and marketing costs. Complete tariff elimina-
Jon by all developed countries (T= 0) is assumed to change each country's 

.7%
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domestic price to 

(2) 	 pi = pw, r (I +m) 

where pw, is the world market price after the joint tariff reduction in all DCs. 

The exchange rate, I, and the marketing margin, m, are assumed to be 

unaffected by the changes induced by trade liberalization' If one expresses 

pw in (2) as a function of the perentage change in world price (po) and pw(,, 

that is pw, = pw,, (1 + p\'), then the percentage change in domestic price (P) 

induced by trade liberalization can be written as' 

(3) 	 p = (1 1- p ) / (I + T)I - I 

For a given percentage change in domestic price, consumption (C) and 

production (Q) in each DC arc assumed to change according to the equations 

(4) 	 AC = C,, I(I+ 0)" - Ij 

(5) AQ Q,j(l + p))- I 

where Adenotes absolute change and where n is the domestic price elasticity 

of demand and r"the domestic price elasticity of supply". 
The post-liheralization levels of net exports (X,) and net imports (M,) can 

be derived from the equation sets (6) and (7), respectively, 

X, = (X,+ AQ -AC) if(..) >0and X, >0 

(6) 	X,= - (M,+ AC-AQ) if(... <0and M,, >0
 

X, = if(... >OandM, >0
 

M,=(M,+AC-AQ) if(..) >0andM,,>0 

(7) 	 M,= - ( + -Q -AC) if(... <0 and X, >0
 
M, =0 if.. > 0and X, > 0
 

Both sets of equations assume perfect substitutability between domestic and 

foreign goods. They explicitly allow for a trade reversal. As is evident from (3), 

developed countries which are net-importers before liberalization could 

setins to be justified given tle relatively siall share' For dccilpcd countries, this assumptiOl 

of tile two agricultural products Under study illthe total vahtc of trade for all countries. 

which the' imct faced by consumets is substantially below the governmentally 

subsidized prIduccr price, ( 
In those casts, inl 

is calculated sLcparat'ly for consupliu n and proltcLtioll, ill,achCase 

using the appropriatc protcctionlcvt'l. 

' ,lth Clasticitics arc issutild to be constantl. (4)is derived by first finding tie rat' of change of 

the t'xponnttial expression C - Ap",where A is a constant, as A C/C = ­J(p + Ap)" pn]/p" and by 

suhsequently simplifying and solving forI)C The derivation is analogous for(5) Itt contrast tothe 

more commtn derivation based ol calculus, (41and (5) give the exact changes in C and Q, even for 

large variations itl p. 
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become nct-exporters after liberalization if the world price increase exceeds
the pre-liberalization tariff equivalent T. Similarly, net-exporting countries
could turn net-importers if the tariff equivalent is sufficiently large relative to 
the increase in world price.

The EC is assumed to affect ile world market only as a net trading entity,
similar to a large country with several regions or states. TO incorporate such 
an effect, the sum of net imports of all EC members are subtracted from the 
sum of net exports to arrive at EC net exports (X,"') or EC net imports (M,").For each individual FC-member country, however, the calculations equal
those described above or l)Cs. 

2. Less Developed Countries 
The quantitative effects of trade liberalization on the ILDCs largely depend

on the extent to which world price changes are transmitted to domestic 
produceri and consumers. Following the literature on trade liberalization it isassumed that the level of protection remai!,s the same in all non-liberalizing
countries. For fixed exchange rates, 	 this implies that the internal prices
prevailing in LDCs change by'the saame percentage as the world market price.
The precondition that the exchange rate is unaffected by the export a-nd
import changes induced by trade liberalization could be considered a
problem. It may scm unrealistic for L.,DCs which rely heavily on one of 	the
comnodities under study for the bullk of their export earnings. Fortu ately,
this is not the case for any of the 58 I)Cs explicitly considered in this study.
Eveln it this were different, tile exchange rate could still be unaffected if one 
assumes that the deniand for imports is perfectly elastic. i.e. rationed.

For each LI)C tile response of consumption and production to an increase
in the world price caln be calculated by making use of (4) and (5), respectively,

but replacing i5with p,'. Post-liberalization exports of [,DCs are then given

by the equations
 

X, = X, + AQ - AC if X, > 0 
(8) 	 X, = - (M+ AC -AQ) if(..)<0and M,>0
 

X, = 0 
 otherwise 

Post-liberalization net-import levels are derived as 

(9) 	 M, = (M,, + AC - AQ) if ( . ) > 0 

M, = 0 otherwise 

- The calculations, differ somcwhat for the 	 casc of African, Carribvan, and Pacific (ACP)CiLlIItriS thait art giv'ie sptcial ;wctss to lhih protecltd iharkt ofi ei, uropeai C(mn iiY. See tirez 
appendix for a treatinell of this case. 
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Similar to the case of DCs, the above equations allow for a trade reversal from 
a net-importing to an net-exporting position. Unlike the behavior of DCs, 
however, LDCs which are net-exporters prior to trade liberalization will
 
remain exporters5 .
 

For all LDCs the foreign exchange and welfare implications of trade
 
liberalization by industrialized countries can be summarized as follow, 
 The
 
change in export revenue of exporting country' i (AVX) and in import costs of
 
country i (AVM) is
 

(10) AVX, = (X, pw - X0, pw,) (, 

(11) AVM, (MI, pw, -- Mot pwo) 01 

respectively, where pw, represents the world price after trade liberalization. p(,
equIals the ratio of the export unit value of LDC Ito the world price before 
liberalization ' . 0O istile ratio of the import unit value of country i to the world 
price prior to liberalization. 

The welfare gain of' trade liberalization to LI)C exporter i can be 
alpproxinlatc'; by' 

(12) A\VX, = (pw - pw,,) 0. (X,+ X,) (R 
Similarly, for inporting L.)C j,one can approximate the welfare loss incurred
 
by tile world pri,:e increase owing to trade liberalization as8
 

(13) AWM, = (pw, -- pw) 0.5 (M,,,4-MI,) 0 

3. Model Closure and Solution 

Closure of the world market equilibrium model requires sonic assump­
tions regarding the behavior of those countries which are 
 not explicitly
 
modeled (ROM ), i.e. the centrally planned econonies (CPEs) and small
 
developing count ries (SI)Cs) with 
 less than 5 million inhabitants. For this 
category of countries, tie post-liberalization lcv:l of exports is derived as a 
weighted average of the export level of the grot p of CPEs and the group of 
Sl)Cs as 

'I-hestuialion
I, dillertnt horAC'P conitics 
"SiHL l eoIhdoUt.S
' nf()( t",.I pre' Ilhtralli/iihim for coutrielJts teyport tilnit valltv inicorrinp, a trade 

It( i'riIi liI' rCIiioi l I'.t'ragp p subustili'cs for (p, 
, Fjr utiM-t p)II4nt'llt0't.S ;tidi IIradtrct'rV ill110111I itt i i I i II t -t' %porlillgslatus, 

1I1isrept' ed 11V tdlouIJUiIi Ih;AtCIlttLi;iit'S is lit itii ilthe oI'lfi(' ' ;ilIAWN S % lil prtducers aind 
liIIt %tlkIrthiss hi ti'itiim r, St' tilt' i)htt ld h\r tittails 

" Fo~r IheIL-. iS0 heetl, (liet anddetermining q~uaitions oflAVNI AWM have' to)he motdified 
xloIctAkti CL-t1tailh[o" tUlohqI) gL1)[111tri",;. Thi.; iNto Ziccotnt I'or price disto)rtionls introdultcedsomell 

iot0tht.hICtIIlilikct [lt't
11Y Austr:,iatn
exltort behaivior The autllhiors Ohe Wotrldthank IHonDuncan (if 
Ilan¢ lorpinliing out INSspecial 1)etails are vn in appendlixcas.c jJ, ite 
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, " ' 
lw= W X" (+ + cr pd') + (I-w)X " (1 + c pa') 

where w isthe prc-liberalization share of the centrally planned economies inthe net-exports of the ROW category of countries and where 6,denotes the
price elasticity of export supply. An analogous equation is utilized for 
post-liberalization imports (M"'w). 

The model is solved iteratively by searching for a value of the world price
increase, piv, which achieves post-liberalization equilibrium in the world
market. Such an equilibriuI is realized if the following equation holds 

x1+!)"Iliii X +X + ' E + N + M CIii' I lit 

II. Data 
Two commodities are analyzed: total sugar measured in raw eq o valents

(FAO Trade Yearbook classification number 061) and beef and veal (FA)
Trade nu mber 01 I. 1) '.The study explicilly incorporates all marlket-economy,
less developcd countries with a 1980 population of more than 5 million: the
total is 58 countries. 17 ECI) member countries are considered. All the
remainimig coutlries of' tht, world, i.e. small markel-economy developing
counLtries (SI)Cs) as well as centrally pIlanrned ecoinmiles (ClPIs), are lumped
togCther ila Calltegory, identified as Rest of the World (ROW).

)ala oin domestic production (Q), colnsumlption (CO), let-exports (X1),
and Ilet-iupolmIs (M,) are taken from the Preliminary Food Balance Sheets of
the Pond and Agriculture ()rganisation of the United N'ions. The figures are 
averag' s 'r be years Iq79 -1981. 

The prC-liberalizatiomn world market price (pw) 1980 U.S.ill dollars
etluals the averlage deflated world cxport unit value for the years 1979-1981.
The value of pw,, 1'()rsugar is derived by excluding Cuba and the maijor \CP
 
exporters of' sulgar' 
 from the value and quantity of world exports. Cuba is

Cxcludcd i'rot cilC-';.culatiolis because it is exporting most Of its Sugar to tlhe
Soviet [ni)n at i)rices far in exc'ss 01' those hound in the "free 
 market". A
similar argulent call ile A'\CT1 countries, which are selling uinderlie made tr 
a preferetilial quolI systli bleOnl high-price2 L-tall Market. Because
detailed ctOLtiillrydata on1sugaur expois arc lacking for 1983, the same method 
could not be usetd h'r that year. instcad, the world price of sUgar for 1983 was
derived from its 1979-1981 average, multiplied by the factor 0.54.1 Fle
 

, A mo idl it uddtccliplin if ltie ltu ;ii h ii wct'l islIihlt, of ilc basic iillpo bdala Caill

i Zitl-/.
lillld V'llt, 110861 

1"lit,hlhilloI7 ,\C'1t'illlll'-i0.t'tluttd fflill tile,MC ALt CACllt'iioilli
01f1ilVW0r1d t,lporlUilil\vahic,

llarbatl,,. Fiii.(;ilaiiii,
Jl imilii,Maillfll1ills,, Trillid(ltdandi~ llhago. 

f[tclr if" Tiis rcsutlls nit divides tilca'erage tleflmett t\plii l iiim valit ofIBrazil, filtIDominiiicain Rtpihlitc. al t Ite hilippins. hirl147')-I li8l,cl 
 initio flitcorru'csl,,.liini iiverag lr I183. , 
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1979-1981 prices which are used for the term pv, throughout the study aie
$ 396..' and $ 2513.7 for total sugar and beef and veal, respectively, The 1983value of pw0 for sugar is $ 214.2. All prices tire expressed in 1980 U.S. dollars 
per metric ton. For each commodity and LDC, unit values of trade ar, sinr le averages of the deflated unit values of tho y,, r,: 1070 V)61. The raw data 
come from the 1981 FA) Trade Yearbook. Average regional unit trade values are substituted whenever a country's trade wasvalue judged unreliable 
because of a very small level of trade. l.ack of data made it necessary to
construct the 1983 export and import unit values of sugar from their average
1979-1981 levels. 

Values for domestic demand and supply elasticities are taken from thefollowing sources: Askari, C'un imrigs 119761, Caspari 0' al. 119801. Koester,
Schmitz 119821, Stern et al. 119761., "\,ers I19821, T"ers, Anderson 19831 and
Valdcs 1I9751. In all cases where country estimates could not be obtained
frorn the above sourcCs def'ault valuCs were substitte(Cd similar to those values
available. The elasticity assuptillions are sumlmarized in "lTbles I amd 2 for the 
sugar aRd bCCf mlidCls, respectiCl.\ T"'hey all represClnt tog-run elasticitiCs. 

As a check Oin thC sCnsitivity Of the results with respect to the assumed
Supply clasticities, four altCrnati\vC m(del runs .Iarereported for the sugar
Imodel, t\wo tor the hef mocdl. The first altCrnative mo)del simlation lor 
sugar, idClItihed as Sugar2, us,.'s a supply elasticity of 0.06 rather than 0.6 for
all E'C m11embeI)Lr countriCs. TIis simulation reflects the view that sugar
production in the .C woC(ldactually react very little if a! all to a rclioval of 
trade barriers. A sCcold alternativc nodel rull is based oil the opposite 

Tabl' I - Pric( Elasticities of I)nntic Supply and Dlvniand for Sugar
( i ntI!VIl SUlpply 'iamticiitc, t)cmlluIInd ] 

CM41111h\r,'.tt) ~ S't1garlI Sugar2 S it1,'ta3, Sugar-4 'atclc 

Su Staram 
Africa 
Asim . 

0() 
Ot6 

((. 
06t 

06 
0. 

1 2 
1 2 

-04 
1~ 1.75; - 041 

Nort h Africa/ 
Middlt 1'a 
IAtill .\It1Cric 

. 0600.4 

(16 (0 
06 

0l 
1 2 

1 2 
- 0.8: 

1--0).6; 
-n.-I 
.- .41 

)_', c\ccl) Australia 0.0 0 - () (.6 1- 1.0; - 0.251 
AustrIli; .. .... 1 (( (1.b0 - 0. 59 
IT ...... ..... 0,0 0.06 0, 0 0.6 1- 0.,5; - 0).2-11 

\owt 
%arietd 

Sugarl to S gigm.) ihu'l il.,, glty I'Ill
t'ttac Ihtc miiltt rumpThti ruihcr

fli't Imodl 
, ii hirtck

nins. 
t',, gt 

liti de'mand tlal)siictilit,% alr nit 
hei' r;llgt, i" cisi eitsit.,, .idhii 

a t'tiiilry groujip 

7. 
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Table 2 - Price Elasticitiesof Domestic Supply and Demand for Beef 

Country or Supply elasticities Demand 
"juntry group BeefI Beef2 elasticities 

IDCs 
Sul-Sahara 
Africa ......... 0. 0.4 - 0.4 
Asia .......... 10.38; 1.01 10.38; 101 - 1.0; - 0.41 
North Africa/ 
Middle East .... 0.4 0.4 - 0.4 
Latin America 10.h: 1.01 10.6; 1.01 I- 0.5; - 0.41 

I3Cs excelt lap,,, 10.35. 0.51 10.35, 0.5! 1- 1.2; - 0.41 

Japan ........... 0.8 0.4 - 1.2
 

F-C ....... ....... 10.62; 1.021 0.4 1.7; - 0.37)
 

\ole: Befl and Btt.l2 itenfify alternative model runs The denin ldelasticities are not 
varied between these itlel runs. The numbers in brackets give the range of elasticities within 

i country group 

assu itiori that suLgar production iii the EC as in all developed countries 
would react very sharply to an elilnii ation of trade barriers. For that purpose, 
the supply elasticity of all EC mIcmnbei countries is raised to 6.0. A supply 
elasticity of 4.0 is assumed for all other developed ctttntries with significant 
protection levels, which includes all producers with the exception of Austra­
lia. For a third alternative ntodel trl, the Sulply elasticity of all LI)Cs is 
dubleVd front 0.6 to 1.2. The hiighet' supply elasticity is meant to incorporate 
the possibility that a removal of all trade barriers in developed countries 
could effectively eliminate the consequetIces of what may he called "export 
pessimism" of developing coo ntries"2 and spark a considerable expansion of 
the sugar industry itt lI)Cs, at least in the longer runi. '['he long-run supply 
elasticities of' beef for Argentina, Brazil, Chile, Colombia, and Venezuela are 
adapted from Valdt.s 119751, whose estimates are close to 1.5. Thus the value 
of 1.0 Used in this study is rather conservative. For an alternative run of tile 
beef model, identified as Beef2 ill Table 2 , ilhe somewhat more conservative 
value of 0.4 is substituted for the supply elasticities of all EC member 
countries and Japan. 

'rite calculation of post-liberalization export and im port levels of tie ROW 
category of countries requires a value flet the share of the centrally planned 
economies in tile net-exports and net-imlports of the ROW countries. These 
market shares are derived from the export and import data repoited in the 
FA( Preliminary Food Balance Sheets. All Eastern European countries as 

" S ; Pentrson I t)7Q1 for a strong argunnent in favor of an aggregate supply elasticity arotund 

1.2 for dteveloping countries. 

ci 
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welf as the USSR are included in the CPE category. File import demand 
elasticity for beef for tlhe USSR as reported by °lyers 119821, - 0.46, isaSSlnied 
to represent tie corresponding elasticities for the CPEs as a whole. The 
corresponding elasticity for sugar isset at ­ 1.0. Trhe export supply elasticity of 
the CPE coon tries is assunied to be 1.0. A corresponding value for sugar is 
not Heeded because the export share of' CP[, countries is zero for this 
coIninotdity. The trade elasticities for 1h1S)I "sarc.1calculated as a weighted 
average of the trade elasticities of those I,l)Cs which are explicitly consideled 
in the sItLdy,aId which have nIlnlote titan 8 million inlabitants t 3.Tle trade 
claslicities of the l~l)Cs included in the stLud' are derived using the well 
known excess demland clkisticity forlilas for iLpCt dCmn and export 
su11pply. 

Ad '.d Cilc (2tliViialcnts f tariff mid non-tariff trade barriers are derived 
from a comlparison oF doniestic wholesale prices and the w:Orrsol)OIding 
import unit v'alues or border prices for cach t raIcl liberalizing COtlIlry alld 
conilodity!'. The calculations diare based Oll the niiial protectioll coefli­
cient (NPC), I t- 1, which is 'fincd as the raNio of the lOimeCSliC to lie c.i.f.or
 
borier price' with both pre-Cs CxpresSeLd in the saie currency units. Wherever 
inecCssarvy, a disticltiol is mICade tlhe ill'lotiobetwee n atflorded to prodLIcers
 
and tlie
level of proteclion relevant to coutiuncr. 

IV. Results 

Table 3 provides alloverview of the I.. 5 of 
relloval of trade barriers for sugar and beef hy developed countries. It also 
gives the imodcl's predictions of the changes in the world market price and ill 

effects on DCs a colmplete 

world exports. World exports are defined as the SuM of the let-eXpor'tS of all
 
exporlirtg coiu'tries. Several resuilts are presenled 
 for each of (lie two
 
conunodities analyzed in this study. Supcr.icripts identi!y alternative sets of'
 
elasticity aSSulilptiollS which were sumitmtarized in Tables I and 2. Sugalr83
 
stands for the nodel runIS With 1983 irot'ection levels for sugar. 

For the illodcel simulations based on 197')-1981 protection levels, the 
sugar price increases prcdictcd by the model are i'oughIly between 13 and 30 
percent dCpe'nding, on the aSStLiul',)mioinSUsed. 'File percent increases are quite 
sens itiVyethe unlderlyinlg doImestic supply elasticities. As can be expected,to 
tlbe world price is predicted to rise the most if t lie trade liberalizing cottntries 
are assumled to have a very high price elasticity of' supply. l)nubliig instead 

If larger If kca hldl the %kAaC tradet wouldIifl 
( c iu(It 

1 I laSliCiliv i elybe ial lattd hecause0hw g2t'lm-nll I,1CS,1irigO ofitlrics.,'fait~ I rdidt' L-' lam 

I IHId ierIC, I) % iN1lit dt olrlhW tacidllkIli0in heCCiillV (10CS' 1101 illIM%flitIC'VVtl it 

dilffvrticnct
inltaiplrl t'OIsil [htc ill)lliliol ll ipiiartl l.o- lom itrv li c(l lry I'licltt lr is vLe'rI c 
r'l-vanl sillc t' lllldattil' hdlfhhiniliolns ill i, ltidly art quit'broad.li(c'd 


inless
otit'rtimt n(ied, t.1('s"refers toitose 98 !.t)Cs inclutdd ill tihstudy. 
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Table 3 - Effect of Trade Liberalizationol World Priceand Export Quantity, 
Trade Values and Welfare of LDCs 

Change in Absolute change in LDCs 

world world foreign welfare I import net 

price exports exchange (exporters bill welfare 
earnings Mny 

percent 1980 U.S.$ bill. 

Sugar i 16 7 12 2.75 0.60 - 0.33 0.08
 

Sugar, 13 6 11) 2. NQ 0.46 -0.31 0.03
 

Sugar 2044 31 5.11 1.25 -0.42 0.39
 

Sunar' 12 1) 17 3.04 0.49 - 0,48 0.09
 

Sugar831 3.7 45 4.15 1.06 - 0.28 0.46
 

Sugar83: 33.1 36 3.38 0.82 - 0.24 0.30
 

Sugarx3" 61.5 75 7.3 Y 2.13 - 035 1.27
 

Sugar831 2,).2 56 4.t) 1 0.86 0.43 0.44
-


Bect ' . 8.5 1b8 5.10 0.54 - 0.33 0.32
 

Beef" lo 2 143 4.38 0.43 -0.28 
 0.22 

.\'w Soper'.eripls refer to variols assumptions with respect to the supply elasticities. 

Ietails are gis un In the [ext. World exports are defined as the suIM (ifnet-exports of allnet­
cot',ring Co~tmtlrit.'r 

the domestic Sutpply elasticities of all LDCs to 1.2 raises the world price by 
only 13 rather than by almost 30 percent. When 1983 protection levels and 

prices are utilized for the model runs", the percentage changes in world price 

are more than twice as large as for the 1979-1981 protection levels. [he 
percentage changes in world exports are for the most part three times as large. 
In light oi tle historical record of sugar prices and protection levels, one can 
think of these results as representing an tupper limit of the potentiil changes 
brought about by trade liberalization in Slgar. 

When compared to sugar, the percentage changes of world beef exports 
are predicted to increase dramatically. World exports more than double as a 

result of trade liberalization by OFCD countries. Redutcing the domestic 
supply elasticities of both the EC countries and Japan does not seemn to 
change th' conclusions to any appreciable degree. 

The third column of Tablc 3 presents the predicted changes in foreign 
exchange earnings of LDCs. For the benchnark elasticity runs of the model 
and 1979--1981 protection levels, an increase of approximately U.S.$ 8 billion 
per year ispredicted for the two commodities. This value is expressed in 1980 

' For lack of iconistent data set on 1983 quantities. 1479-1981 quantities were used for the 

calculations Ior lack of adequate data made [tie derivation of tite 1983those tC's ouItside of the I-C. 
protection levels rather tentative. 1983 export antiimport untit values of LICs had to be derived front 
their 1979-1)81l!evels bylmeans of a1conversiion factor 

r-,
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U.S. dollars. Hence, the equivalent figure >i 1984 dollars would exceed I1 
billion. The change in welfare of LDC exporters is only a fraction of the 
foreign exchange increase. Its ratio to the change illforeign exchange 
earnings varies between 0.1 and 0.29, which reflects the different implicit 
export supply elasticities for the two cornmodities. The relatively low figures 
for tile wellare gain of I.DCs represent conservative estimates. They result 
from two important assumptions. First, as already pointed out, it is assuned 
that the terms of trade of other commodities remain constant. This seems 
reasonable given the stale of Foreign exchange ration ing inmany developing 
countries. Second, it is a.;sutend that the exchange rate is not overvalued inl 
developing cn trics'7. As Chenery [19531 has pointed out, changes which 
generate foreign exchange yield more welfare than changes of similar magnitude 
in domestic currency equivalents if the exchange rate is overvalued. Hence, if 
one knew the degree to whiclh tie exchange rate is "Unrealistic", the welfare 
changes could be corrected for the fact that foreign exchalnge is at a premium. 
l.ack of conrsistent data fir all of tle 58 L.DCs included in this study precludes 
this (iptioll. As a coOsequence, it seems that the predicted change in foreign 
exchange earnings may be a more utseful indicator from the standpoint of 
policy recommendation. 

FOlr both heef and sugar, the predicted increase in world price results in an 
absolute decrease ill the value of' IIC imports because of an elastic import 
deniand elasticity for 1,1's as a whole. l'he reduction in the imlport bill, 
althoughlequivalent t0 a Zavinig of foreign exchange, causes a welfare loss to 
LDCs, This is evident froni the low values of the net welfare change in the last 
column 't'I "1Beef is the commoditY'lble 3. for which the difference between 
gross a il( nct welfare changes is sMaIlest, both illabsolute and percentage 
terms, the reason heilg that lI)Cs as a group import less than 20 percent of 
all beef entering, world trade. 

As already mentioned, the study includes explicitly only developing 
countries with a mlinilmill of 5 million inhabitants in the base period. Many 
large sugar pridllcers, however, can he fL111d amOnllg those coiulltries that are 
excluded from this study hecause Of size. It also happens that most of these 
producers are exporting a considerable portion of their production under a 
preferntial quota systeiii to the European Community. Among this group of 
AClP countries are such large sugar producers as Mauritius, Guyana, F-iji, 
Swaziland, JalMaica, and Trinidad. A removal of all trade barriers would 
eliminate their monopoly rents, which they currently derive from selling their 
exports ti the EC at internal E.C prices. Fromn data for 1978/79. Schmitz and 
Koester 119811 estimate that the foreign exchallge eqLuivalent 0if the mo11no­

liT ailiurs. lthanlii alililiuilus thispointun r,.,t u li 

' h chainge in it wclfare iscalculatd a.i ic ditfcrcticcbttwccii hc wcl rciitcreascs eniiycid 
hy I.I)(' l hc welfarc losses iicirrcd by 1.1)(.' iiiilporlterscxL iL r anit 
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poly rent for the six countries mentioned above is about U.S.$ 380 million' 9. 
Given rather similar protection levels of the European Community for 
1978/79 and 1983, this figure gives some indication of the likely overestimate 
of the foreign exchange gains of LDCs for the year 1983. The figure for the 
average of 1979-1981 should be somewhat smaller as a result of the smaller 
differences between internal EC prices and thc world market price for that 
time period. Of the countries inIcluded in the study, several also belong to the 
ACP group, nainely l('nya, Madagascar, 'Tnizalia, Uganda, and India. 
However, for the case of sugar nione of them is actually treated as an ACP 
country along the lines discussed in the aplpenidix. In the case of beef, only 
two Countries, Kenya and Madagascar, met the conditions explained in the 
appendix which call for special tr'atmient of A'P countriCs. 

When we compare the results in Table 3 with the fildings of other studies, 
problems arise because of diffcrences in coin iuodity definitions, base years, 
the calculation of protection levels, or the general focus of studies. I lence the 
following couparisons are only approximate. The long-run steady-state 
results reported by Anderson alld 'l'kersI 110831 are similar ill spirit to the 
comparative static results o1 this study. FurtiHernIorC , they choose 1980 as 
their base year, which is very ciose to tile average oif the years 1'479-I1)81 
utilized ill the current study. They report a world price increase for ruminant 
meat of 16 percent, a number reasonable similar to those of Table 3. The 
export increase of 3,L) million tons for ruminant meat reported by Anderson 
and I'ers is similarly close to the 3.7 million oils found for the benchmark 
elasticity rtt in tihe current study. In a recent study for FAO, 'langermatitl 
119801 constructs a model of the world beef market. According to his 
calculations, a comI)plete removal of trade barriers would result in a world 
price increase of 47 percent, \,alue coHsid'rIbly above those reported in 
Table 3. In addition, TIangeriann estimates that world exports would 
increase by 300 percent, which is about twice thizesiZe of the valies found in 
this study. ()ue reason for the very large percent changes predicted by 
'langermani is his assumption that trade barriers are not only removed in 
OECD countries hut also iin certain developing countries with high protection 
levCls, such ts the Republic of Korea. In comparinlg the current results with 
those of \,alkh's. Zictz 11'801, ou1C has to keep in mind that the authors' 1980 
study is based on dala for the years 1975-1977. In any case, the projected 
increases in LI)C exp(rt carntings fron trade liberalization iin sugar are quite 

' similar ill the two studies, around U.S.$ 3 billion in 198 0 . 'he increase in 
LDC export earnings calculated for beef, however, are fron six to seven times 

c int(o I!' Tile' figurc, ruin i ' iatlhorS' Iaii i. urc t" tL trid I 1.! dSillais using tlit 1t)78 

S'/[CUi CM\tilgti lir' IrtC lit' world \t holt'sdci i e ciit'\ [lti Inu'rn 1,FI t cial Sail.t c's, 
10 'This takc', itlto iccount iht diilcrt' nt itt.m itiipliois rcga rding li te rcentagt' rt'duclion ill ltrills 

11 It't ile' IWO Stldit 
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Table 4 - Absolute and Relative Size of Foreign Exchange Gains of LDCs 

Foreign exchange IDC foreign exchange gains as percent (if 

absolute percent gailis average official 1979-1981 
increase change by I)Cs 1979-1981 aid to cereal 

(U.S.$ hill.) )ECI) aid agriculture imipcrts 

(1) (2) (3) (4) (5) (6) 

Sugarl . 275 103 N I1 25 17 
Sugar, 2 1q 83 N q 20 14 
Sugarl 511 1 2 N 20 17 32 
Sugar 3.04 I 1, N 12 28 19 
Sugar83 4.15 289 N lb 38 26 
Sugar8v3 338 23b N 13 31 21 

7 3 )Sugar85; 5Ih N 29 67 46 
SugaI83 . 322 18 42 294,61 N 
(cclI' 5.10 533 82 20 1h 32 
1it'0" -438 458 85 17 40 27 

\'h ,Su rcrlrcti r hi tdr Joeio ais slls plioll \\ilh rt'"pcdI nC tle SUl)pjI Clasticiks 
Dctail:; are }It'1 ill tih t\l Sllg;irS sititds Iil Lite rtsillts hascd il Il83 prIolctiun levels. 
1 I, 'il,llllll II) Lt'\'lldt' 1ilC F'( ' I'he' .1%'ragt dt%\clopinct'l idt (l () W.C' countries used 

ill collllll (4|)1, 111,lll lic \%,ould l a Ita i , 1) 18.'l (llhia1,1 id to ag'litcullolre ill Colum nll(5) 

IcIlcr' Ill lhtal offic0ial 10,'10 id omi uciii l,. iioil disbh t 'iiiil1S, tol Food and ,.\grictore'. 

Iht NMi(iit ISh1i lri ()H )I 11081 p 1 iI lHWAItrag C i) 18 cereal il rlphillS in 
1.lj11 (b) i from F IA II tlS 1i Ihir lcrs to impitis ot mitkct iecno l I.I)('s helndividual 
sfir ligurcs aretdteIli 'd I,%11C snirrhl i IL , h' iriLe illdex 10 1inI 108-1 "N"iniicates 
Ilhi tie shir' goini, Io dec-thell d cMrritC', 1i cgligihlc 

greater in the present stldl' than they are in the 1980 study, making beef rather 
thait sugar the more promising candidate for trade liberalization. 

'lble 4 demonstrates the relative significance to I,DCs of the foreign 
exchange earnings reported in lable 3. Colun (2) relates the absolute 
increases in export eaniiiigs to their i)re-liberalization levels. For both 
C0ill mod ities, the percentage changes are quite substantial, especially for 
heel. ('olninu (3) shows how LDCs would benel'it from trade liberalization 
relative to developed countries. For sugar. almost all of the potential gains (If 
trade liberalization go to lI)Cs. The oily developed country also benefitting 
from trade liberalization in sugar is Australia. All other developed countries 
lose because of high current levels of protection Trade liberalization iii beef 
and vaI, however, increase; export earnings about equally for developed 
country exporters and l.I)Cs. Amnong I1he developed counltries, Australia and 
(the United States have by far the nmost 1( gain from trade liberalization in 
beef. 

Coilmns (4) and (5) of [able 4 compare the potential foreign exchalge 
ga ins of I.DCs to the ihll'low of official development aid. For sugar and beef 
together, tile potential increase in LlC export earnlngs aou.1Ints tio on1 
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quarter of total average OFCD aid for the years 1979-1981 if the calculations 
are based on the most conservative assumptions. The percentage rises to 
almost 50 percent if one assumes a s,rong supply response of developed 
countries. If the predicted increase in LI)C export earnings is related to total 
1980 did commitments to food and agriculture, one can find percentages in 
the range from 60 to almost 120 percent depending on the asulniptions. Even 
though the ratios in both colInuns (4) and (5) seem quite high as they are, 
they ire likely to be underestmiated. This is due to the fact that th l'oreign 
exchange earnings of thc 58 I,l)Cs included in the preernt study are 
conpared to the development aid pledged to all lI)(s. A similar argument 
applies to column (6) which relates :he predied change in the foreign 
exchange earnings of 1ne 58 ll)Cs of this study to the cereal import bill of all 
l.I)C's classified as market ecoomics by FA(. 

The considerabl,! increases in LI)C export earnings reported in Tables 3or 
4 cho not inply that All less-developed countries share equally in absolute or 
relative terms in the gainls front trade liberalization. This fact is supportd by 
Table 5, which lists the i.t)(s most affected in absolute terms. From this table, 
we see that, in absolul, teLrls, the potential gains associated with trade 
liheralization are heavily coic intrated among a few large ,I)Cs. F(;r the 
commodities under study, Argentina. Brazil, and India seen to benefit by far 
the most. I or sugar, aboul two thirds 0if 1te t(olal change in I.L)C export 
earnings accrues to three countries. For h.ef, this share rises to more than 
three quarters. Despite these large gains Ofia few countries, many smaller 
IIC's cali also expect sulb;tantiail in,'remases in foreign exchange. For many of' 

them, the relative changes are suhstantially greater than those for the large 
countries of "l'able 5 Moreover, a considerable number ( f countries turn into 
exporters as a rtsult (f'trade liberalizaitionll. In the Case otfsugar, i.e. model 
iisstill)tio)ns Sugarl inTable I,and 197c)-181 protection levels, it is 22 
percent of all l~l)('s that are let-importers prior to liberalization. lI th case 
of beef, i.e. 1i2del assSU lPtiOls Beefl in Table 2, even 46 percent of L3)Cs 
experience a trade reversal. 

Looking at the regional listribution of the gains frotiltrade liberalization, 
Asia and 1,atin America could expect about equal shaves ill the case of sugar. 
Sub-Sahara Africa and, especially. North Africa/Middle East. however, would 
be net losers in terms of welfare. For beef, the potential gains are almost 
exclusively concentrated in Latin America, at least in absolute terms. All 
other regions suffer net-welfare losses although they are rather small in the 
case Of Sub-Sahara Africa. The latter region can increase its foreign exchange 
earnings by more than 200 percent, albeit from a low initial level. A similar 
resurlt applies in tle case oif North Africa/Middle Fast andt Asia. 

•" m r ttclails im ilc'ie thciilcrcNlcd rcadcr is rclvrcid lo appendix It of Ziel,last pIiii1l. 

V\ldc1s t ! SIwhich provides individal coiilr' results fir allmudel rons based on tbnchiiar 
clislicil, assi m tiliins 
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Table 5 - Countries Most Affected by Trade Liberalization(1980 U.S.$ mill.) 

Incrcase in 

Countries foreign / int Countries Loss in 
gaining exch~inge welfare losing net welfare 

earnings 

Sugar
 
India .......... 988 190 Nigeria ......... 63
 
Brazil .......... 617 !77 Korea Rep ....... 56
 
Philippines ...... 201 83 Iraq ........... . 42
 

India ........ . 1,26 202 Nigeria ...... 77
 
Brazil .......... 863 280 Korea Rep....... 70
 
Philippinies ... 275 120 Iraq ........... 52
 

IBvel
 

Argenlina . ..... 2,23" 311 E:gypt ....... .. 91
 
Brazil ... ...... 1,370 (17 Iran ........... . 29
 
Colmhia ..... . 410.1 37 Saudi Arabia .... 20
 

Now The rct,o (c Iiicnzslr itolit ihi;irk clasticifv iins ol the model. 

V. Conclusion 

This study has analyzd the potential benefits to LDCs of trade liberal iza­
(;on in betCf all sugar by tile major industrialized countries. As the results 
;uggCst, trade liberalization illsugar and beef seen to he very much in the 
interest of LI)Cs. For both colmmodilies together, a complete removal of 
barriers to traldc could result in nt welfare gains of U.S.$ 250 million to more 
than U.S.$ 1.5 billion per year depending oii the underlying assumptions . 2 

The co rrespon dinlg increase it lforeign exchange earnings could be anywhere 
from U.S.$ 0.( billion tomore than U.S.$ 12 billion per year, again depending 
on tihe aSnsu ttltions regarding supply elasticitics and protection levels. For just 
two conmodities, these nulmbers are very large, niot ott lin absolute terms but 
also when cmLp1iare.d toi the pre-liberalization export earnings of LDCs or tine 
.low of 'evel., pnlelct aid to l,l)Cs. 

Trade liberi.lizalion in sugIr would benefit almost exclusively LDC,;.Only 
a fraction ofthe total increast, itt exlpoit carnings is predicted to be captured by 
developl.c country exporters. This is somewhat different for beef, for which 
total benelits, if measured in terms of foreign exchange, are split about eqlually 
among l)Cs and LDCs.As fOr the regional distribution of benefits, both Latin 
America and Asia could expect about half Of total LDC foreign exchange 
increases resulting trout trade liberalization in sugar. Latin America has the 

' At vlItic ftrsII, air'cxpr'sscd iii Ii 80 dollars. 
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most to gain from a removal of tariffs on beef. It would capture 92 percent of 
the foreign exchange gains going to LDCs. [he countries of North Africa/
Middle East are likely to Suiffer a net-welfare loss from trade liberalization in 
both sugar and heel'. Sub-Sahara Africa could expect to realize substaitial 
perceinuage in creases ill foreigi exclhange earnings. 

Overall, the prCdictcd gails to lUlCs fron tradc liberalizatoio in beef and 
sugar are (LuitC subsIanMtial. certainly do supportThcy inot some recent 
pessimistic appraisal iof the potential bencefits of trade liberalization in 
tnempeate Zone agricultural products IMatthews, 19841. Also, iii pLlttiilg die 
reported reSLIlts in the proper pcrspective, mle has tIo take iito account that,
for the mlust part, the reported resullts iavC to be interpreted as static gains or 
losses. Solme r'udiiientary effort has been made to capture at least part of 
what may he called "dylaiic gains- through the Use of largTr Stl)ply
elasticities for Il)Cs in alternative model runs. I IowCvCr, it is Unlikely thai all 
if the poteiial benel'its of Iradce liberalization to IIC's are Cal)tUred by IhesC 
niodel simlIulalions. As poiinlted out by V ld(s, ZiCtZ 19801, "Ierlaiianeitly 
reducing tradC barriers would lead tlme L,)C's to d(lvelIop new cxplort products,
illidiig th Cansionl of their owii processing operations. In addition, it 
would probably el'ourag , )C's to Concentrate imore resources on ilicreas­
ill agriclltlural iroductii". Trade liberalization is, iii other words, likely to 
brCak thC cilrrelnt cliiniltC of "xporl pessimisl" which ilhibits the adoption 
o" expolri -i nltd policics ili the aglriculiral sector. As i CollSCillCllc. the 
overall (levelopileit peri Ui Oalcef maniyl l.)Cs cOuld be Cxpected to 
iimiprove perceptively. 

Appendix 

The Special Cac of ACP Countries 

ACIP coLntr'ies curre,nlly sell palrt of Ihcir e'xl)(irts to the IEulropCan Coi1­
inuni!*, at a price ,ubstantially aboveA thait rCalizCd 
 by non -,'WI cxportcrs. For
 
these countries a reiiioval of all IT trade barriers wold imply i price change

that is different froil p '. The rcllvnl- pcrceilage chanli nh piric, for 
A1 ci ulitry i, p ,. is givel by 

-(A I) p "' ­ -i, if PP'\ 

pTv:- p 'v otherwise 

where p<,istlhe irT-librilalizalion e'xport unit 'ale of colmitry i and whcruk is 
defined as the a% ,lag, rCgiolinal value 01 P, i.e. the ratio of export unit vattle 
and Vorld price prior to liberalizatiomn. To relate p , to iA'. (Al) Cail be 
rewritten as 

Pi - (P) (I + p,) - I 

'1,
 



The "if' condition attached to (AI) implies that ACP countries are only 
treated differently fron other LDCs if their pre-liberalization export unit 
Value exceeds the average export unit value of other exporters in the region. 
This implies that a particular ACP country has to actually sell more than just 
a small fraction of its exports Under a preferential quota system to receive 
special treatment in this study. 

For the calculation of the changes ill conSumptioll and production, pWv: 
simply replaces r) in (4) and (5). respectively. Given AC and AQ, the 
post-liberalization levels of exports and imports of ACP countries are derived 
as described for other L)Cs in the text. However. Unlike the countries not 
belonging to the ACP grou p. it is qluite possible for ACP -ountriCs to 
experienc- a trade reversal from a net-exporting to a net-importing status. In 
that sense, the behavior of ACP counfries resembles that of DCs. The 
equatiois used are analogous to those of the regular trade reversal case of 
L,)('S" . 

Welfare Calculations in Case of Trade Reversal 

For developing country i with a trade reversal from a net-importing to a 
net-exporting status, the change in welfare is derived by the equations 

AWX, = 0.5 J(tp pw, - p.,) X, - (pt - p('!) MJ 

AWNI,- 0 

where pl is the price at which a trade reversal would occur in terms of 
import unit values: pl, the corresponding price in terms of export unit 
values; P,21the import unit value prior to liberalization. p!, is related to p,' by 
the equation 

p,= p, (pw, Wp,) 
,The defermining equation of 1)' is found by setting domestic production, Apc, 

equal to domestic consumption, Bp n, and solving for p. The values of the 
constants A and B are derived for each country on the basis of pre­
liberalizatien consumption, production and import unit values. 

Modifications of the Beef Model due to Australian Export 
Behavior 

Since Australian exporters of beef earn quota rights to the U.S. market by 
selling beef to developing countries under world market level, many 
importing lDCs outside Latin America can buy beef at artificially low prices. 

• i StC Zit-,. Vailt's I hlr firthcr detail, ai also how Ii combinm tie special case of ACPfo(, 

coiIIllltiis with it il, rtlc iig ki Autslralian beef cxpitrls. 
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Trade liberalization is likely to eliminate these rents thus forcing developing
countries to buy at world market prices. To incorporate this loss of rents of 
heef iuiporting Ll)Cs the deterniining equations of AVM and AWM have to be 
modified somewhat. I-or country j outside the AC' group of countries and 
Latin America, the change in the import bill is calculated as 

AVM, -: MI, pwi - Mt, p3I 

if j"', > p,, holds . If this last condition is not satisfied for country j, it is
assumed not to benefit from sales of Australian beef below world market 
price in the pre-lieralization period. As a consequence, the change in its
import bill is derived az,discussed in the text. Similarly, the clange in welfare 
of' )" iporter k isLiC heuf 

A\VMl - - 0.5 (pw - p, ) (M, NM 

if P , . Again, in case the latter con1dition does not hold, the correspond­
ing ,C(itiitiOrts of the general case apply. 
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de i-rch mnjdial d'un scul Heno. Lecs restits sugg~i-rt que pour Ics (ictx Iliens ensemble 
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