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INTRODUCT 10N i

Since Viner's (1950) time it i% cuslomary to measure the
welfarceffects of cconvmie intcgration by using his cencepl of
trade creation and trude diversion, This reflect the welfate
of the world econoimy 38 a wholo., It is therefore difficult to %
imagine that countrices wishing to form o custom uplon should rake
such measurements intoe avcount. In faet a custom wnion will be
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formed not -enly to facilirate trade among its mesbers; but also .
to cxpleit a5 much as possihle its trade possibilities with the
rest of the world.

"It iz furthormore wsual 1u compare the finul post integration
situation with the sctenl pre-integration positien. In this the
additionel ‘error is incuvved of pssipnlpp to the creatlon of the
union benefits which roally stem frum o mure Tational commercial
policy, besefits which could have beon obtained without having
to form the union.

It i5 the purpose of the prosont paper to present @ procedire
tu estimate the benefits of oconomic lntogrotien from the point
oi view of the members-ofl the unden, separating these boncfits
from thos¢ obtained fram o more ratieonal commercial policy, in
the spivit ol a proviots cssay [(Muntel and Martirena-Hanvel, 1972},

The paper can be logivally divided belween two parts differ ﬂuk
iphp markedly in ihe degree of penerality. The fipst part
corvesponds to thoe first [ive secticns. In it the argunenis ate
presented peometricnlly Tor a very simplo rwn commodlcy - threo

(1) Paper preseonted ot' tho Third Latin Americon Rogional Meeting
of the Lconosetric Society, Mexice City, July 1982,
The papor wos Written with the support ef the Consejo Naciomnal
de Investipgaciones Cientificas y TBenicas of Arpentina.



country world. Section one presents some introductory comaents
on the type of bonefits we do not wish to measure. Scctigpn two
‘anulyzes the formatieon of a union in such a way that it has mo
‘effect oh the rest of the world, Scction three determines the
!_-_ill_lii.‘r!dunll}f rational pre-union tariff cquilibrium and section
;g_ur the collectively rational postunion optimal tariff. Section
,ﬂ:u'_e summarizes the gains from integration in the simple model.

The sccond part is cxpounded in section six and the
@ppendiz. In the toxt the wiain results are susmarized follewing
in the main espects the more expository first part while mare
technical aspects arc treated in the Appendix,
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1. The standard story-and tho truc bencfits from fntepration

Tho present sectior will "give an example showing that the
usual analyzis measures benefita which cannot be truly attributed
to the process of integration.

Figure 1 is taken {rem Johnson (1862), and represents &
world cconomy ceonsisting of three countrics. Items réfering to
the home country will be identifiod with D ; similarly § and
¥ are rescerved for the partacr cuountry and the rest of the
world respectively. These throy countrics trade intwo commoditie:
n and e, which correspond 1o the home country imports and
cxports and 1o the other two covnlrios exports and imperts,

The Figure shows 1he gquantlty of the home country's Importis
on the horizenial axis sl 1ts price in terms of exports in the
internaticnal market on the vertical axis, The curve labelled
nn represents the domuad sohedule of the home colntry for its
imports, piven its dnceme v terms of cxports, whereas 5 is
the corresponding supply curve. The horizontal lines sh' ond
8 Tepresent the supply curves of the other two countries
assuned to be perfectiy elostic with the partner producing at
higher costs than the rvest of the world. The horizeontal line
S‘W lies above SW by the amount of the tariff initially set
by the home country ou its imports. Obviously, preintegration
cquilibrium reguires that the homs country obtopins all its
imperts frem the Jower vost producer, in this case the rest of
the world: This equilibriwn 18 piven by the Intersection ef
the two domeostic curves with thic horizontal supply curve cum
toriff S'y

On the other hamd the pest intesration cguilibriuve will
be given by the interscotivr of the domostic supply-snd demand

curves with tho supply curve af the partner 3 gince the

5
discriminatory romoval of the turiff on imports frem the partnur

will give domestic importyers access to this cheaper source.
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The net benefits to the home country &re obtained by substracting
from the sum of the gain in consumer surplus l-1 and the savings
of domcstic resources Bz » the additional cost’ € due to
replocing the imports by a wore exponsive foreign source. Thus
in the present exomplc onc conld cvonclude that economic
integration will be henelicial re the home country.

Nevertheless this conclussion is [alsc. The theory of the
optimnl tarifl so woil prescnted by H. Johnson (1958) himself
shows that uwoder the pre-cnt cswsptions, there should be nw
tariffs. 4n the pre integration situwation. Therefore the benefits
measured by the twoe trianglcs 1'.'. and B, are Teally net
attributable to the process of integration. In fact, the cost
of integration will lie moasured by the trapere between the two
supply curves Se and Sy and thedesestic supply 2ud demand curves §
and HB‘ Any benefit must be sitribured to a3 more rational
comnercial policy, which could he fellowed by the home country
“ithout having to set up an agreenent with its partner.

Gains From an avbitrary pre-imeprotion pesition R

In tha present section dt will be shown how an sgrecment
to eliminate turiffs between partners and setting @ commen
toriff with the rest of the world will bring about a bepefit to
the union as a whole whatever the initinl tariff levels are.
The situation can he snalyzed with the help of Figure 2 which
iz a simplification of the graph presonted by Johnson (1962}
for o different guestion.

The description of the world cconosy is the same as in
the previous scctioh excopt that ‘in the present more general
mode]l invreasing costs are allowed .
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As before b dunotes ?mn‘nd for imports of the home
country and SS . TOW ris'uin t’ﬁﬂﬁ‘mily of the home country's
imports by the partper. In the initial situation -preintegration
equilibrium- the international price is OF , QR is the Tariff
set by the home country and UV 35 the export tax levied by
the partnor. The pertncr oxperts PV te the home country, who
imports the quantity I ; the zegment VQ representa the
quantity imported from the rest of the world.

The joint pain from trace eof the two candidate partners
can be represented by the arca enclosed by the irregular pelygon
QRSTUV. This arva is composed by the bencfits accruing to
the home country, the trapeze PQRS  and those accruing to
thic partner, the trapeze PTUV

The hencfits of the heme counity come from consumer gurplus,
the ares undor the demond curve above a horizontal through point
R° plus the prgceeds of the turiff, the area of the rectangle
with tuse PQ and height QR . Beneflits of the partner
country stem from producer surplns, the erea above its supply
curve and below a horizontal through point U plus the procecds
from its cxport tax given by ihe area of the rectangle with basc
PY and height V.

CLonsider now the cffoct of 1i|.1r_'rarli:r.ing trade among partners.
In erder to foclilitate praphical onalysis, essume that the union
scts @ common tariff for its imports from the rest of the world
such that the intgrnational price and hence trode with the rest
of the world is not affocted,

JIbe new cqguilibrium peint will be R' on the home country's
domand curve obtained in the following way. Shift the horlrontal
segment VO wvertically dJdownwverds to the pozition UW  and
then shift it upwards sliding it wlong the portaer's supply curve
5g keeping the point U eon that curve until the nthFr exirene

.
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touches thy doswstic demand curve at R* . Due to this
construction V'R' represcpats the same imports from the rest
of the world as proviously did ¥Q . The segment P'V' now
represents the imports from the partner at 8 new common domestic

-price OF' , which aziso induces o domestic demand of P'R' .

The new teriff is piven by the segment PP'. The gains
from trade to the union at the new situntion are givem by the
area of the polypon TU'Q'KR'S &nd can be decomppsed as
followns. The domestic consumer surplus is the frisngle P'R" S
itnder the demand curve. The home country's tariff procecds is
given by lts icports from the rest ef the werld V'R’ pultiplicd
by the teriff PP' and con be represcnted by the ares of ‘the
pavellelogram ¥' Q" R'¥' . Finally the partner's producer
Aurplus which ls'n‘ivnn by the triangle TV'P' above its supply
curve. )

Since the area of the triangle UU'V equals that of the
triangle WQ'Q it is ensily seen that the new situntion
reprezents 3 gain with respoct to the jpitial situgtion eoqual

ta the ares of the trianglc WERE'R . This area ds ong half the
increase in the hono country's isports, times_the segment R W
which by constructinn is ryqual to the sus of the tariffs set

by the home country plns cxport duty set by the partner before
the unfon 1% formed. Thiz gepment therefore represents the

pro-invegration discrepancy liotween the internal prices of the
heme country's-imports in the two candidate partner countries.
the goins obtolned in this aualysis ropresent s lowoer bound

to the possible gains. A common cxterpal tariff set optimally - See
cannot provide lower honefits. Note that the {inal peosition
always implies & gain iu the bencfits sccruing to the partner,

but not neccssarily to those of the hene country, so that some

“kind of trunsfer from ihe pariner- 1o the hose country may be

needed in certain coses.




3. The individually rational or Cournot tariff equilibrium

As argued in a provious essay (Mantel and Martirena-Mantel
1973) the true welfare offects of integration should mot
include the benefits resulting from a more rational post-
integration behevior. Thus the natwrsl starting point for
the measurcment of bunerits should be the equilibrium soluticn
to & tariff war, formally o non-competitive pame.

In the present =imple mesicl, such a Cournet equilibreum
-the Nash solution to the associated game of strategy- can be
casily determined »3 is done in Figure 3, which represents the
some Interpational cvconeny as Figure 1. For simplicity in the
graphical presentation f will be assumcd that tariffs are
specific, 8 fixed amount per unit imported.

The individup] peximum for cach country is obtained by
meximizing its wtiliry subject to the net supply of the rost
of the world, given their tariffs. In other words, the excess
demand curve of cach country should interscct the sum of the
marginul excess supply of 1he non-partner and that of the
candidate partner, the latter shifted by the amount of the
tariff.

For example for the home country, whatever the export tax
| set by the candidave partner, jts optimal tardff “ill be the
) vertical distancesbeiween the 1incs I ond D corresponding
to its imports in Figure 3. Line i goes through the inter
section B of the vert ical thrvough the frec trade point F
and the horizontal threugh A, where 5 + W hits the vertical
axis, That this is so can be sven IF one notes that changes
in the partner's cxport tas shift the supply line S + W
parallel 1o itself. Onc of thesce shifted supply lincs goes
through &. By construction, this Yine must intersect the,
vertical #xis at ¢ distance below A oxac) Iy equal e FE,, so+
s that the corresponding marginal npgregateo suprly must go through

10




the free trade point F, and FB would then give the home
country's optimn]l tariff. It is easily verified that any point
on U has the property that if onc of the family of S+W
curves pocs through it, then the corresponding marginal curve
intersccts D nbove it. Therefore the cquil ibrium Elril:r-
quantity conbination must lic on b,

A similur argument provides the other eguilibrium locus
S % drawn through point D. Here C' and D play the ‘roles
of A and B, ;nspucti\rei}'. E that of R. Point C is
the intersection of the hope demamd and the excess supply of
the rest of the wordd; 1 is on the horizontal through C
ond the parallel to ¥ through F, snd E is the intersectivas
of the two supply lincs.

The interscctioin of the equillbrinm lines ’H_luﬂ giﬂh‘
defermines the Cournet equilibrium peint 1, giving the home
country's Imperts anl their international price in terms of
exporis. The heme counzey's optimal rari £F iz, by constructio
the segment joining I wvertically te its demand line D. Xet
world gxporis are given by the segment joining 1 horizontall:
to the equilibriuas 1ine & net of world supply, whereas the
verticel sepment joining 5 with 3 represents the.apiioal
sxport tax for the partner, given the home country's tariff.
The resulfing picturve ks as in Figure 1, giving a compleote
description of the pre-union Cournot or Nash tariff equilibrium.

11
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4. The collectively fltiunn'l:__npul.'ll tariff union ELL e
Llsas =

*_

Our pest-integration roeference point will be the tariff
optimizing union. We cannot find empirical significapce to ’
the benevoleat unjon, carcfully designed so as mot to hurt ln#
non-unjon nesber. Instysd eo assume that the union behaves
agressively exploiting fts loreign trade possibilities as much
s possible.

The optimal taviff unipp hos heen depicted in Figure £, As
before D, 5, ¥ represont the cucess demand of the home country
and the cxcess sﬁp‘plicl of the pariner and of the rest of the
world. 'rh.,-ltur\rc WMa is the morginal curve corresponding to
W, oand 5 + WMa is the partncer cxcess supply added to the world
marginal supply. The interscction of this curve at T plves

. the cquilibirium imports of the home countrty dand the common
domestic price p + t. The horizontal through 7T intersecils
curve S at point U, riven the vquilibriom quantity of the
partncer's oxports and curve Wio at A givingtheesguilibriue
quantity of the exports of the rest of the world., The correspo.
ing international price is found by dropping & vertical from the
latter intersection to curve W, thus providing point Y.

1t is important te note that point 2, the §ntersection of
the horizontal through ¥ with the supply curve 5, definge
with peint 1 & segment -not shown in the figure- which is
parallel to the aggregale supply curve 5 + W, This follows
Irom the definition of the mirginal supply curve. The line WMa
hizects the unple Tormed by the 1ine W snd the vertical axis.
Since aggremation is a lincear operation, the same property holds
for the corresponding agprepates, ~o that the 1ine 5 + WMo
bisects the angle formed by the line 5 + W and 5 -the latter
boing of course the sum of iisclf with the verticol axis- .

<3
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Thus the point at which these three lines meet is on S5, to
the left of 2 and at o distance cqual to T from it.
Therefore a line parallel to S5S+W through T must bisect

“the sepment defined by this triple intersection snd point U,

so that it goes through I .

Consequently if o.v multiplies the tariff -the lemgth AV-
by the slope of the world supply curve W one obtains the
length of the segmear UA. This 15 of course the well known
forsnia which states that the eptimal rate of the tariff cquals
the reciprocal of the foreign supply elasticity. It also
follows that if TV is parallel to S vhen IV equels UT.

The gains from intcgration

According to our previous analysocs it is possible to
decompose the gains from integration accruing to the members
of the union into twe purts. Thesco ports will be measured In
monctary terms using the traditional consumer sSurplus analysis
ond correspend to the pains from the formatlion of a bhonevolent
aunjon and those obtained From exploiting the rest of the world
respectively.

According te our analysis in Sections’2 and 3 the gains
from the furmation of & henevolent union are given by one half
of the intraunion trade rreation times the differcece between
the domestic prices of the howe country's importables in the
two partner countrics in terms of the domestic country's
exportables.

In other words, these hencfit= are one half of tho gquantity
by which the home country's iwportables increase when going from
the Cournot point te the hencvelent union equilibrium times the

—
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sum of the home country*s tarif{f plus the partner export tax

at the Coutnot cquilibrium. This benefit can be visuvalizod

in Figure I as the area of the triangle RWR' . The gains from
exploiting the rest of the world measurced in wonetary terms, arc
given by onc half of the increase of the rest of the world
cxports to the wniom multiplicd hy the sum of the increasc in
the intcrnational price of the home country importables in terms
of expoyrabies pius the reduction in the common tariff on the
same poods.

The snalysis leadiv: te this formula cen be followed in
Figure 5 which essential'y reproduces Figure 4 with the addition
of the representation of the bepevolent union, As In Figure 4
point T in Fipure 5 represents the final optimal tariff
equilibrium point on the home country's demand curve. The points
U, Vand I retain their positioh. The equilibrium of the
benevolent union is at € on the demand curve of the home countiry
Drawing horizontals and a4 parallel te 5 through € one obtains
E,Fand G, similar in meaning as the peints corresponding
to the optima) tariff. [he points M, ¥ and P are common te
both equilibria .

Consider the surpliuses In borh situations for the union.
They are given In cach casc hy corsumer surplus -area under the
home demand curve sbove the domestic price- , producer syrplus
-arca shove the partner supply curve below the domestic price-
and the tariff procgeds -arca betwsen the domestic and
intcrnational price lines, to the right of 5§ and to the left
of the parallel to 5 through the equilibrium point.

It §s then casily checked that the licnefit from morc
agressive hehaviour of the union cvan be measured by the differonces
between two surfaces: the trapeze onclesed by the polygonal

CTVH minus the p:_r.illﬂo_:i:'uru MIGF.

16
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From the analysis in section 4, the main diagonal of the
parallelopram TVYZI U is parallel te that of YPEM, so that
these two are similar, und their heights are in the same velution
than their sides. Thus ocne finds

X /T = X1 1 FR .
or equivalently

L. FF - K. TV

showing that the parallclogrums TVMN and VFPGI have ‘nqun.'l

arca. The pain for the union then reduces to the sum of the

aress of the triangle CTK and the parallelogram VPFHM.

Denoting by aw , &t snd Ap the increases in imports
from the rest of Ehn- world, tariffs snd international prices,
respectively, one cbtains

Ares of CTN = L ou[-a(p+t)]
Aren of VPFM = A & AP

Bansfiss - %ﬂu [ ap - at]

B pee] M et ; :
Thus the optimal tarifl provides benefits of one half the creation
ef trade with the rest of the world multiplied by the sum of the
increase Jn the intermationsl price of world exports and tho tovif
reduction. These three dmcrements will be all pesitive if the
current!tariff is too Iﬂ,lh. negative in the opposite situvation.
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6. The benefits from Integration with many countries and cosmodities

In the genersl cose we have to start from an initial Nash

,or Cournot equilibrium, The cxistence of such equilibrium has

been shown for the general threc country, two commodity, many
consumer's case in & previous paper (Mantel and Martirenz-Mantel,
1973) and the l-commodity, m-country casec in Otani [1978).

The welfare effects of the benevelent union has been
apelized by Kemp and Wan (1976) who showed that such a union can
be designed so Bs to improve the welfare of the union sesbers
without hurting the rest of the world. '

Grinols (1981} later showed how the compensations necessary
for the Kemp and Wan results can be implemented basing his
analysis on the Grandmont and McFadden theorem on classical gains
from ¥rade (1972). *

It thould be empliasized that 211 these =uthors snalyze the
forpoticon of what we may call a "benevolent union™ starting from
sn fnitizlly irrationml positien. This is so because they sre
careful to design o commercinl policy which will not hurt the
residents of non union countries.

In contrast with this our aim is to measure the true beneflit
from Integration, starting from an individually retiomal
situation te & collectively rational fipal solution. Ratiomslity
being defined in terms of applying commorcial policies which
make the bost of the countries or union foreign trade opportumiti

Thus the third step in our analysis has not as far os we
know been taken beforc and consists in obtaining further gains
for the unlon by imposing the common tariff structure in an
optimal way. The [irst difficuliy that has to be taken core of
in defining an eptimal tariff in the gencral Arrow and Debrew
mode] of competitive ocquilibrius -in which no ‘iuturpl!ruhll
utility comparisons are possible- i3 to define what is meant by
optimal.

19




For this purposc wo will adopt Iwbreu's coefficicnt of
resource utilization, which is adoptod 10 comparing a given stuate
of the ceonony with an optrimal one in which individual prefevence
levels are kept  anchanged, to our present needs which refer to
a caze in which indivadual wolfure has to be improved.

The technlque we shali cmpleoy is to determine for cvery
individual residing in the union member country a direction of
prefervace over the stotu guo. By this we mean a bundle of
coomedities Tor cach conauer which when added to the statu quo
or Cournot allocavion of that consumel’will make his better off,
and the more 50 the lurger the scale of this bundle, 1t is then
casy to defiva opt iwality, in terms of the scale assoclated with
this bundle. We shul) consider a tariff structure optimal if
this scole common to a1l individuals in the union, is maximal.
As is shown in th Appuendiz such a soximum cxists and represents
a4 Pareto improvement forthe individoals residing in the union.

Three guestions con be raised wboutr this selutlon -
Are there always strict Pareto improvenents?

How do we measure thwe bhenefits?

= MHave do we daplenent thie union?

T B e
Eiia

The first guest ion can be answered by considering in which
‘case there ¥ill be no improvements. The wost obvious case fs
that in which the pephers o {.the wnion and the unien jtseif are
small countyices. We know that in thut case ne tarif! can bu
optimal so that both the Cournut celution and the beligerant
union soluticn cebncide with free trade.

A somewhat loge cxtreme cose is that in which the unien even
though the countyics aml the wnion sre seall with respect to the
rest of the world there are some Jocal commodities traded suongp
tho moabuers of the weien fos which supply and deomand elasticities
are finite. In this cose there will be tariffs among the

20
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candidate partners at the Cournot solution. Integration will
then lead to free trade.

In order te onskcr the second gquestion the total pure

" benefits of integrarion will be broken up into two components

as was done in section 5. The first component measures the
bensfits frow moving from the Cournot cquilibrium to a benevolent
union whoreas the second componcpt measures the bensafits of
copverting the benevolent union into @ beligerant onec.

Since consumer surplus has no meazning in the présanf conteat
we propose to measure the benefits by the percentage increase
of the value of the sggropate consumption over the union
meassurod at “finel domesiic prices.

Thus we have for the relative benefite in the first step
the expression [g % / y,x)-1 whorp g denotes the common
domestic price wecror in the benevolent union, X% the correspond
ing sggregate consumplion of the membes countries snd x  the
same aggregete consumptien at the Cowrnot equilibrium.

Eimilarly for the sccond step the relative benefits are
given by (g x / 9 x)-1 where § and X refer to domestic
prices snd aggrepate consumption of the union alter an optimal
tariff structure has Leen set by the union,

A measure of the total increase in benefits is given along
similar lines by (Q % / § x)-1 corresponding to a direct move
from the Cournet cquilibrium to the optimal turiff.

The third question can be audwered following the lewd of
Grinoly by computing the values of the tranfers noeded. WHith
some modifications this snalysis applies to our case of forming
& béligerant union starting !r@n Cournot equilibrium.




Let Ii denote the ith nnion member net impoert vector at

the Cournot point traded at ‘international prices p. Similarly

let z' and E he the cerrespondiug net trade and price vectars
of the beliperant union. Then 7' is tho value of the ith
country post unien trade ot International prices; since it
veprescnts the differonce between the value of its consumption

and that of jts production, it is the net subsidy it requires st th-
new equilibrium. Adding all these subsidies wp one obtains the
net trade of the wnion, which must equal the value of the net
exports of the vest of the world which by Walras lew is zero.

in other words, total net subsidles valued at inmternational.prices

are Iero.

If on the other haml one measures this subsidy at domestic
prices onc chtains gz . The difference q = p = £ is the
tariff so that the aggrogate subsidy at domestic prices eduals
the proceeds of the tariff © I, since as hos been said the
value of the union's net import is zerg.

.

b, J
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AIPENDLY

A.0. In order to cbtain more pencral results than those in the

toxt it will be assumcd that the world economy consistis of

8 certain nusber of countries, of which thoae labelled
i=1,...,m are the candidateo partners: of the custom union.
The rest wf the world is seon only through $ts excess supply
function Fip) . whure p rvepresents tho n-coordinate vectoer
of international prices, whercas the coordinates of f
represent the corresponding net exports. This function
satisfios 'liln usual assumption of zero degree homogeneity in
prices and mlso satlsfies WalrastlLaw, so that pf(p) = O
for all p. Except for being differentiable ns needed po
sdditional Eestrt:tinna will be imposed on it.

Country i is inhabited hy my  CoRsumers und preduction
is carried out within its frontiers by ny firms. Consumer
j of country § consumes a voctor x') “of commodities snd
okns initlal reszources uij. His consumption to be feasible
mist be in his consumption set x3 | Each firm produces o
vecior of net outputs r“ which is in its preductlion
1|nisl.b.'|li.t;|r. set yik

For each wvecter ol not imports te the country s the

'iﬁiqgnlnnt redistributes income optimally according to &

welfare function h' depending on the individual utility
fl.ﬂ.'l.{!iiﬂl;ll. wld,  Prow this informetion it is possible to
deduce tho iths country Meade (1952)/ Rader (19721) induced
prefercnces on its net imports, defined by the formula

Il.'l h!i]' - f‘ll [“ilrfll}r-'-l “’q {;11t! }};
HE LB RS TS & i
'.l:]'j ¥ l” s ik ‘,‘.lk 1

¥



Given the wsual ps:umptions in general cquilibrium theory
for oxample ws presented by Debrow (1959) su:h urility functions
are continuous and gquasi concawve and well defined on & Cconvex
closed trade possibility set Il

L1

In the zequel no forther reference will be made to individual ¥
consumers and fites. T is always possibie to retrace ono's
steps to obtaln fudividual allecuviens from the net trades of
each country, but this infermatioen i» irrelcvant for the purposcs
of this cssay.
Measurement of the benefits of tie heligerant union over the

benevelent union.

The authorities o the union are assumcd To set the rariffs
Lptinglly wsing sore welitare indicator B which depends o the
levels of satisfaciton 7 of the countTies. lhe eptimization
problem can he get up n¢ the meximitatlun of this welfare
indicaifr Jilu) mdbjeer 1o wy = n‘L;lJ aid the wsual feasibillty
condition that the aggrigute consunptisn should not excesd the
nut imports from the rest of the world. Subsrituting the -excess 17
supply functions of the vest of tiw world fip) for the net
imports, onc can agppl: 1he ihecotiz of the dependenice of the
objective function o phramrcters -the international prices in
our caso- to obtain the (irst erdey Jifferential of the function
maximized with respect to all variables cxcept p  in the follow
ing form:

dh = q f, (4) dp
where gq denotes the vector of lLagrange multipliers associnted
with the market balance cquations and will therefore be taken as
domesiic prices. If weliare i: alse to be miximized with respect
to intornational prices, one obtains inmediately the first order
conditions
e, (p*)= 0



.

Hete that hw:x;use ol Walras' Law p £(p) = 0 one has the identity
flp) + p L, (p) = v . Since the tariff is t = q-p, this
necessary conditicn for optumality can Le written as

t'ip (6*) = £ (p")

This says thar, given the optimal tariff structure, the marginal
effect on tariff revenue duc to a price incrgase equals the net
guantity imported of the correspending commodity. This formula
defines » whole family of optimal tariff structures. In the twe
commodity world, with o zero tariff on exports, it reduces
inmediately to the familiar reciprocal velation between the tariff
a5 a fraction of the price of imports and the foreign price

elasticity of supply.

L]

‘The .second differential is then of course negative so that
the loss of setting a non-eptimal tariff structure can be messured
approximutely by - d¥31/2 . One has, ignoring cubic and
lipher terms, '

By = 8% - 2B s - (b, + §aB)ap -
- - % [a fp lel - g IF (pad] (p-ped

But the sccond teiwm in the syuare brackeis is zero because
of the optimality conditium, whereas zerphenopenoity ininterpotions
prices of the forcign vxcess supply function implies by Euler's
theorem that rF (pl.pi= 0 . Illepce

B,‘ﬂ-‘%qu (p) pu

“HICT, ) - £ (@] b

where the last relation is obtained as in the similer transformetic
of the nﬂcussurr condition for eoptimality.

This equation gives as a megsure of the benefits of setting

the cusmen tariff ut an eptimal Jevel as gng half of the value
of the differvnces hetween the marginal effects of internationul



prices and the corresponding net fuport to the unien, evaluated
at the interaationa! prices valid ar the final equilibrium point.

Benefits of the benevolent wiion over the Cournot solution

The bemevolent univn ‘redistributes the net imports from
the rest of the worlé attained at the Cournmot solution in an
optimal way wsing s welfare function U{uw) where. u i3 the
vectur of wrilitica.

Thus the allecotion of' trades to countriecs in a benevolent
union corresponds to the maximwm of B(uw) subject to
i

R u =ut G

KT Zist o o

For an interior maximum therc exlats a vector of Lagrange
pultipllers g suoch that

A.2:3, B, ul - g

indlicat ing.the egquulity of the marginel vats of substitution
of the different ecountrice. It will be amsuned that a wellnre

2 Rac
function haz been chosen go that the ipdividusl countries trade
bulances measured ut the international prices ore tere . That
this can be done has Loen shown by Grinels (1981), so that one
has

A4 paxten

In general thy competitive eyuilibrium conditicons for
distorted trade differ from the relations listed before only
in that the common tariff structure is replaced by o different
tariff structure for cach country., Therufore cquation A.2.3.
hos: yo bo vopluced in the case of o tariff ridden Initial point
by

-

e



"y

A:Z.5. By w =gt
where q’ =g ti » the sum of international prices plus the
tariffs sct by comtry 1 .

Consider the effect of small changes moving the economy
away from o benevelent union.

One has i
A8, b= b u: dt w pat

which at the initiul benevalent union point becomes
0 3 dE, = ¢ q dx' = qrdel = D
: where use has been made of the fact that inftially all g
ore equal te q and that the differential of aggrepgate trade
of the union is zere duc to cguation A.2.2. since the internstiona
prices and therefore the net imports from the rest of the world
remein unchanged.

In order tordetormine the welfere effect it is necessary
therefore to compute the secenddiiforential,

dzn' o J;Ifni-.|,| dxt 4 |:I.j d! 11]
A.Z.B. 3 i 7 1
= odyg dx” o+ gopdY ox”

where again use has been made af the cquality of the initial

domestic price vectors. Again the warkcet halance equation A.2.2.
guarantecs that the second term in the ehove formula is rero.

On the other hand the constancy of the international prices
#lsc implies that changos In domestic prices are equal to changes
In the tariff so thut linally onc obtains as an approximate
measure of henefits of moving to o bencvolent union

1 i i

KRN % "B, *- %1 att ax




This formula i be imerpreted by describing it as one
half the valoe of the increase In not imports meltiplicd by
the reducticn in the tarifrl.

Nore that in the special casc apalyzed in the toxt the
Same. result was ebtained. The corresponding formula was much
simpler because in the J-cummodity world only disterticns on
ong of them noed to he vensidered 20 that in the summation in
formula A, 2.9, only twe terms temdin,

28
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