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1. INTRODUCT ION

Much of the early analysis of preferential trading clubs (a general
term, including free-trade areas and customs unions) was couched in terms
of models with three countries (the two partner countries and the rest of
the world) and two goods. These 3X 2 models suffer from the drawback that,
generally, it is not possible for both members of the club to trade con-
tempdraneously with both their partner and the rest of the world. The
trade pattern is asymmetric and formation of the club typically involves
a complete reorientation in the pattern of world trade. In the light of
this there has recently been a growth in the literature on models with
three commodities. The earliest discussion of such a model was by Meade
(1955, Ch. III) which was expanded upon by Mundell (1964), Vanek (1965,
appendix) , Lipsey (1970, Chs. 5 and 6) and McMillan and McCann (1981). In
addition, Corden (1976), Berglas (1979), Collier (1979) , and Riezman (1979)
have analyzed preferential trading agreements in 3-commodity models. This
activity has resulted in a multitude of seemingly unrelated results which
have, fortunately, been resolved and integrated by Lloyd (1982).

It may be asked, however, whether the discussion of preferential
trading agreements should be moved to yet higher dimensions. A 3X 3 model
permits analysis of a symmetrical trading pattern but does not allow all
possible patterns of trade in goods, symmetrical or otherwise, to be analyzed.
Lloyd (p. 50) illustrated six possible patterns while Collier claims that
a model with at least five commodities would be necessary for all possible
patterns to be present simultaneously. An increase in dimensionality can

easily result in intractability. Both Berglas and McMillan and McCann



discuss the extension of their analyses to higher dimensions of commodities
but the latter authors do this by increasing the number of goods with
no change in the trade pattern.

The purpose of this paper is to present a 3X n model of international
trade that both encompasses, subject to some restrictions noted below, any
trading pattern whatsoever and is easily tractable. In addition, the con-
straint of specialization in production, made initially by Meade, is relaxed,
all countries being able to produce all goods. A full spectrum of trade
taxes, rather than only import tariffs, can also be discussed. Two strong
assumptions are made (which are shared by Berglas, Meade, Riezman, and
others, but not by Corden) that: firstly, all countries trade and consume
all goods; and, secondly, the formation of a preferential trading club may
change the volume, but not the existing pattern of international trade.

The remainder of the paper is as follows. In part 2, the general
structure of the model, using the dual approach to international trade of
Dixit and Norman (1980), is introduced. The formation of a preferential
trading club by members reducing their duties on trade with partners, is
discussed in section 3. Section &4 examines the benefits of making
preferential trading agreements between small countries while the large
countries' effects are analyzed in section 5. The paper ends with a summary

and conclusions.



2, THE GENERAL MODEL

There are three countries in the world, A, B, and C, each consisting
of a single consumer. Each country has an arbitrary number of factors of
production, all in fixed supply. There are n commodities produced in the
world economy and all are consumed in each country. Each country either
exports a particular good to or imports it from one or both of the other
countries.

In addition, it is assumed that there is no "croésﬁhauling", that is,
no country exports a particular good to one country and imports the same
good from the other. Given these assumptions, six patterns of trade in any
particular good are possible--in each case one of the countries trades with
the two others, either exporting the good to both or importing it from both.
The trade patterns are represented as: B-A-C; A-B-C; and A-C-B--where the
centre country trades with the other two. Distinction between export goods
and import goods will be made where necessary.

In the initial trading equilibrium, each country has imposed a
tax-cum-subsidy structure on its international trade. An import tariff on
a good raises its domestic price above the international price while a tax
on an export lowers that good's domestic price relative to its international

price. The equilibrium may be represented as:

ea(Pa’ua) - ra(pa’va) 22 M)
b b b

eb(p u) = rb(pb,V) P (2)

ec(pc,uc) = rc(pc,vc) +t¢ .S (3)

where eJ(pJ,uJ) is the minimum expenditure necessary by country J to achieve
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utility u) when the vector of domestic prices of n goods is pJ; rJ(pJ,vJ)

is the maximum attainable revenue at the same domestic prices, given the

3

fixed vector of factor supplies, v'; and t:j . mj is the total of tax revenues
on international trade, 1::i being the vector of specific import tariffs
(positive terms) and export taxes (negative terms) and mj being the vector

of net imports of the n goods. Output supply and consumption demand for
goods-are obtained by differentiating with respect to price the revenue

function and the expenditure function respectively. Import demand for a

particular good is the difference between its domestic demand and domestic
supply:

m = ei]) - ri]) for j=a,b,c. (4)

In equilibrium, international excess demand for each good must be zero:

a b c a b c
+ + - - - = o
e ep ep rp L 0 (5)

That is,
n + mb +m® = 0.
The domestic price of each good is distorted from the international

price, pe, by the amount of the trade tax

pj=pe+t::j for j=a,b,c.

3. PREFERENTIAL TRADING CLUB

Let countries A and B form a preferential trading club (PIC) by
marginally lowering duties on bilateral trade, such that the pattern of
trade is not disturbed. If such taxes were entirely eliminated A and B

would constitute a Free Trade Area (FTA). If their taxes on trade with C



. . 2
were also to be equalized this would result in a Customs Union (cu) ., Some
discrimination must now be made between a country's sources of imports

and between the destinations of its exports, as the tax revenues will be lower

for trade with its partner. The national income-expenditure relations

become
ea(pa’ua) = ra(pa,va) + tai . mab L mac (6)
eb(pb,ub) = rb(pb,vb) + 0% P2y ¢ - p% @)
ec(pc’uc) - rc(pc’vc) + € o o (8)

where the superscripted i and e refer to intra-club and extra-club respectively

and ngk is the net imports of country J from country K. Thus

ab ac a
m + m =m

ba bc _ b

m + m =m
b
Note that mab =-mn2 9
b
and thus mac +m €= -mc.

Countries trading with one another must do so at the same international

terms of trade. Thus if good X is traded between A and B, in the club, then

where p; is the intra-club price of good X. Cross-hauling of goods does not
occur and so only one of A and B trades with C when there is also intra-club

trade.

_c c_ e A
= px t P for j=either a or b.

- tJe
X

If, before the formation of the club, A and B do not trade with one

another in a particular good, then a marginal reduction of impediments to



trade between them will have no effect.3 The preferential trading club is
therefore formed by the reduction of trade taxes on goods, X, for which
ma'b # 0.
X

Total differentiation of the equilibrium conditions (5, 6, 7, and 8)

results in:

‘e; . dpa + ezdua = rla) . dpa + t__ai . dmab + 28 . gp2© +mab . dtai
eg . ap® + e:dub = rl; . ap® + P - an®? + £Pe . a® + mP2 . aePt
e; : dpc + e:;duc = r; . dpc +t% - am”
e;'pdpa + e;i‘udua + e];pdpb + egudub + e;pdpc + efmduc
- r:pdpa - rgpdpb - r;;pélpc =0,
Let s:l = ej rj » for j=a,b,c, the matrices of derivatives of the countries'

PP PP
compensated excess demands for goods with respect to prices. The world matrix

b c s s .
is S = g% + s  + s°. These matrices are negative semi-definite. With the

assumption that expenditure and revenue functions are linearly homogeneous,

3 =0, for j=a,b,c. (10)

sTp
Substituting these and equation (4) yields

n® dpa + e2qu® = £ . dmab +t2¢ - an®® + mab . at?t

=3}

mb ° de + ezdub = f:.b:L ¢ dmba1 + tbe * dmbc + mba * dtbl an
o ch + eﬁduc =t - an

a, a b, b c. ¢ a _,a b _b c . c _

gsdp +sdp + sdp + epudu + epudu + epudu =0 (12)

How are domestic price changes related to one another? This depends

on the pattern of trade for each good. Suppose good X is traded according
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Whenever A or B trades with C, the change in the domestic price of that

good is tied to the change in the extra-club price. Thus

22 . ap? = n®¢ - gp°

nPc . dpb = mPc . dpe
However, nd® - dpa = o . (ap® + 4%
ba b ba b

m =~ °* dp mo (dpe - A7),

Rewriting (11),

n® - dPe + m?b . A%+ ezdua =¢% - dm?b +t%¢ .« an® + m?b
mb . dpe _ mba . Ab + ezdub = tbi . dmba + tbe . dmbc + mpa
n° dpe + e:iduc =t an®

Let o = at® - 4% =Pt 4 AP

where
bi
ac_ for trade pattern A-B-C

de = dt;l, for trade pattern B-A-C

0 , for trade pattern A-C-B

dT measures the shift of intra-club prices from extra-club prices,

dt = dpe - dpi.

. dtal

. dtbl

Substitute this, together with the initial non-discriminatory tariffs,

ae
tai =t =2

and L T

to obtain



me e dpe + ef:dua =t? . an? +mab » dT
mb . dpe + ezdub = tb . dmb + mba + gt (15)
mc . dlpe + ecc’luc = t:c ¢ dmc

(=]

Summing across this equation yields

eadual + ebdub + ecduc =t2 ¢« an® + t:b . dmb +t€ - dm®,
u u u
world welfare depends solely on the volume of trade.

Recalling equation (4) and differentiating

dm’ = eJ dp‘-I -l dpJ + eJ duJ, for j=a,b,c.

PP PP pu
Rewriting, letting ej = cj ej then
2 pu y u’

3o Jgpd . Js.3
dm s dp +cyeudu

Substituting this, and equations (13) and (14), into (12) and (15):

(ma, - ta’ sa)dpe + @1 -t2- c;‘)ef:dua = ta’ saAa+m3‘b » dr

(mb, - tbl sb)dpe + (- tb . c;)e:dub = 'f'tb, sbAb+mba + dT (16)
(mc,- tc, sc)dpe + (- t€ - C;)ezduc =

sap® + c;ezdua + c;egdub + t:;:’e:iduc = sbAb - §2® an

4, A AND B AS "SMALL" COUNTRIES

Suppose the economy of country C is sufficiently large relative to
those of A and B that changes in intra-club tariffs would have no effect
on either the domestic prices of C or the extra-club international prices,

i.e. dpe = 0, In such a case, the relations of (16) reduce to



'4
(1-¢2 - c';)ez'dua =t% 2% + n®® - ar
U4
(a-&° - ';)ezdub = P PP 2 ar (18)

]

-t - é;)e:iduc

The welfare of country C is unaffected by intra-club behavior. Rewriting,

?
du? = a1 - {t? 32 + mgb . ar}
(1-t" °ce
e (19)
duP = 1 {-t® sPa® 4+ 2 at}
4 -tb . cb)eb
y' u

Consider the welfare impact on country A of the formation of a
preferential trading club. Changes in intra-club tariffs will have different
consequences dependent on the pattern of trade.

Let the trade pattern for good X be B-A-C, Then A: = 0., Country A
continues to trade in X with country C, but neither has there been a change
in extra-union prices nor has A changed its extra-union taxes. Thus A's
domestic price for X is unaltered. A has, however, lowered its barriers
on trade in X with B, offering it improved terms of trade. A has therefore
"diverted"4 its trading in X from C to B, the higher-price supplier (or,
in the case of exports of X from A, the lower-price buyer). No benefit
comes to A from an improvement in its terms of trade, yet it suffers the
loss of tariff revenues, m;bdtai.

Let the pattern of trade in good X be A-B-C instead. B now has

its domestic prices fixed and so its reduction in the intra-club taxes will
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improve A's terms of trade, as will A's own tax reduction. For example, if
X is imported by A, then dt:i <o, dtzi >0 (A lowers its tariff, B lowers
its export tax) and so Ai = dt:i - dtzi < (0. Whether A benefits from this
depends on the sign of ta{saA:. The total effect on the welfare of A through
changes in the terms of trade as a result of a preferential trading agreement
depends on ta'saAa. This is discussed in the appendix, the condition for
welfaré improvement from the change in A's terms of trade for these goods
being

(i) the imported goods must be substitutes for A's exports;

(ii) the exported goods must be substitutes for A's imports.

These conditions are closely related to, but more general than, those
derived by McMillan and McCann. With output being fixed in their model,
substitutability in consumption was necessary for welfare improvement. When
production is variable, it may be a source of substitution that compensates
for any complementarity in consumption.

A will additionally benefit by m:bdt:i from being paid a higher price
for existing trade between the two countries. Note that this gain is exactly
equal to the loss in tariff revenue for B due to trade diversion.

It is clear that the formation of a preferential trading agreement
with respect to a particular good will result (given the condition of
sufficient substitutability) in a gain to one country and a loss to the
other member of the club, However the loser can be exactly compensated for

his lost revenue by the other, which still retains all the terms of trade

gain. Thus the club formation, with compensation, is welfare improving.
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Summing across (18)

U4 7
b a aa _ tb sbAb

(a1-¢2- c;)e:dua + (1--tb . c:)ezdu =t s >0,

with the substitutability condition fulfilled. The net benefit to the club

is from the improvement in domestic terms of trade.

Clearly the optimal trade policy for each of the two small countries
would bé the elimination of all trade taxes, both intra-club and extra-club.
Suppose, however, that extra-club taxes were to be maintained at their
present level.6 What then would be the optimal rates of intra-club taxes
on trade? In Appendix 2, an experiment is conducted to determine A's
optimal tariff on imports. It is demonstrated that this tariff should be
Thus, as

proportionately less than other tariffs, but need not be zero.

would be expected, the second-best optimum tariff7in the face of other

distortions differs from the first-best (zero) tariff.8

5. A AND B AS "LARGE" COUNIRIES

Suppose that the changes in production and consumption induced by
the formation of the preferential trading club affect both the domestic
prices of C and the extra-club international price structure. The impact
of changes in the terms of trade may be determined by substituting equation

(17) into the equations of (16):

— — ? - ’- -
ez du ta saAa + made Ba
’
M ez dub -tb sbAb + mbadr Bb (SbAb’ SaAa) (20)
c . C
e du 0 Bc
U n - i
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where ; -
l_-Aa Bac‘b Bacc
y y
M= |BPc® AP 8PS
y y
Bcca Bccb AC
Y y i
. Y 2 N4 _]
and BJ = (t::l PRI )s s for j=a,b,c
A =q-edd o edy 4Icd for j=a,b,c
y y
— ) — ? -
a _a A .2 .a,a
€ du Oﬁ1 oﬁ] t” s
’
. b _.b|_1 b b,b
Solving, e du” |=glog, Oy, t s A
c ,c
e du 0 0
R L_O‘|3 23 || _
[ -
A1 = Y%
I8 ab ,
+ D 0(12 O&22 m dT
%3 - %3
— — [ a—l
1 Oy O B
1 b b,b a
D%y %y Uy | | B |78 - T,
c
Q3 O3 Oy LB @n
| N —

where the aij are the cofactors of the elements of M, and D is its determinant,

Consider the welfare impact on A of the formation of the club

’ '4
a_a_1 a a,a _ b b,b 1 ab |
e, du” = D[oz”t s A Oyt s A ] +D(0LH -aﬂ)m dT
1 a b cir.b,b aa
+D[a”13 + 0, B + 0B Ils™A” - s%4%) (22)
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The first term is the "large-country' analogue to the terms of trade
gain from club formation. It was shown previously that, with assumptions

of substitutability,
U4 U4
£2 5342 > 0, tb sbAb <.

Thus, if 051/D and Oé]/D are positive, country A gains both from its own
trade liberalization and that of its partner for trade pattern A-B-C,

The second term's sign depends upon the trade pattern. For B-A-C,
A is lowering duties on trade with only one of the countries with which it
trades a particular good and thereby loses tax revenues. This has been
termed "trade diversion' and will be welfare worsening if (OL]1 -051)/D >0,
A gains from the preferential terms of trade offered by B if the trade pattern
is A-B-C,.

The effect of induced changes in the world terms of trade are captured
in the third term, The sign of this will depend upon the change in income
in each country and their income elasticities of demand for A's export and
import goods.

In the large-countries case, the welfare of C is also affected by

the formation of the club.

!
aAa - b sbAb]

23t

c ,c_1 a
e, du” =gplog,t™ s

1 ab ,
tplogg - oyglm™ ¢t

1 a b cir.b,b a,a
+D[a133 +0ygB" + 0,8 1[s"A" - g%A%] (23)

The third term of this equation, as in equation (22) reflects the effects changes

in the external terms of trade on welfare, The first term captures the impact
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on the welfare of C of A and B receiving intra-club terms of trade improvements.
1f oﬁ3lD and aéB/D are positive, then C benefits from the increased desires
for trade of A and B as a result of their forming the club. The second term
reports the net effect on C of trade diversionm. Within the club, one member
country loses tariff revenue, the other receives improved terms of trade; the
impact on C will depend on whether or not the club's net trade with C increases.
For eiample, with trade pattern B-A-C, if A reduces its import tariff on a
good X, m;b . de <0, A's trade with C will fall (if 053/D >0) and B's
trade will rise. If 053/D > a23/D then A's lost revenues will inflict a greater
loss on C's welfare than could be compensated by B's increased desire for
trade., If 053 =0y the gain from one country exactly offsets the loss from
the other and C's welfare is unaffected. Similarly, a scheme of compensation
payments between A and B (to remove the ill-effects of trade diversion on
club formation) would nullify the impact on C.

It is clear that a preferential trading club that is mutually beneficial
to its members is one that yields the "small countries' benefits of improved

intra-club terms of trade (assuming compensation for lost tax revenues) while

not inducing sufficiently adverse changes in the extra-club terms of trade.

6. SUMMARY

An attempt has been made to discuss preferential trading agreements in
a model sufficiently general to include all patterns of trading. It was
assumed throughout that the club formation would not alter the specific

pattern of trade and that the only distortions in the world economy were trade

t axes.
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Small countries can gain from a preferential trading club only if
their domestic exports are substitutes for goods imported from the partner
alone and if their imports are substitutes for the goods exported only to
the partner. Free trade within the club is not necessarily optimal. When
the partners are large countries, the benefits of improved intra-club terms
of trade will be augmented or diminished dependent on the movements in the
world terms of trade.

It has been assumed throughout that extra-club duties are invariable,
An obvious extension of this analysis would be to consider the optimal

external taxes for the club for the large-countries case.
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Footnotes

*
I am indebted to Jim Markusen, John McMillan, and Jim Melvin for
helpful comments and criticisms of earlier drafts of this paper: the usual

disclaimer applies.

1of course, this latter assumption contrasts strongly with the standard
2-good analysis in which most of the action occurs in the change of trade
pattern.

2In a 2-good model, A and B import different goods and so a free trade

area and a customs union are equivalent [for example, in Negishi (1972)].

3This reflects Viner's (1950) distinction between nominal and effective

protective duties.

4There has been a bewildering variety of uses for the term "trade diversion".
The use here is intended to be in consonance with the traditional definition:
that the tariff reduction redirects trade from the lower-cost to the higher-cost

country with the consequent loss of tariff revenue.
5This was pointed out by Kemp (1969, p. 31).

6Obv:i.ously A and B's optimal taxes on A-C-B trade would be zero as they

are both small with respect to the country with which they trade.

7This terminology was coined by Lipsey (1970, p. 36).

8McMillan and McCann (198l), in their model with complete specialization,

showed that, under particular circumstances, the second-best optimum tariff can

be negative. This would imply subsidization of intra-club trade.

9Wonnacott and Wonnacott (198l) discuss the benefits from customs union
formation under the circumstances of both a change in the pattern of trade and in

the presence of transport costs.
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Appendix A

Partition the set of n goods into 6 subsets according to the
following

n: trade pattern A-B-C, B exports goods
nz: trade pattern A-B-C, B imports goods
: trade pattern B-A-C, A exports goods
trade pattern B-A-C, A imports goods
: trade pattern A-C-B, C exports goods

: trade pattern A-C-B, C imports goods.

In this case, making similar partitions,

A; = dti1 - clt?:L <0, i.e,, all elements negative
a _ ,.ai bi
A2 = dt2 - dt2 >0
A; =0, k=3,4,5,6
a’ a.a a’ a’ a’ a’ a" a’ a a a
€ sa = (b ty t3t, totg ) sy Spp| [ (A1)
a a a
So1 Sa2) | &2
a a - =
531 32
a a
Sa1 S42
a a
S51  S52
a a
61 62

Assume, for simplicity, that A's import tariffs are all the same proportion of
the domestic prices and that export taxes are also a common proportion of

domestic prices

i.e., import tariff, tl": ©p 5 k71,3,5, 250

-Gapi s k=2,4,6 , o® >0

fal ]

export tax, 't

Then,

Al



A2 *

4

aaazaa'a a’ a a’ a ,a _a.a a a’ a a’ a ,.a
7 87" = v {p) s1;+ Py 855y +Pg 55138 - 0P, S5y + Py 5, PG S 18
(A2)
+ a{a’a+a’a+a’a}a_o_a{a’sa+a’sa+a'a]a
T 1Py S1pT Py 8357 Pg S5p 3y Py Sgp+ Py Sypt Pg Sgp iy
aa a’ a’ a a’ a
From equation (10), s°p- =0 =p s° =0, s 1is symmetric and sop s =0 .
Thus
a’ a a’ a a’ a a’ a a’ a a’ a _
Py slj-l-p2 szj-l-p3 sBj-l-p4 s4j-l-p5 ssji-p6 s6j 0 (A3)

for j=1,...,6.
Substituting into (A2)
t:at' aAa=_(a+o_a)(a’ a . a’ a + a’ a ) a+(a+o_a)(a' a . a’ a + a’ a y,a
-8 T Py S91F Py Sy1t Pg Sep/B T AT Py 5127 P3 S35 7 Pg S5500,
For a welfare gain from changes in the terms of trade, need
(a’a+a'a+a'a)a_(a’a+a’a+a’a)a0
Py 5217 Py Sy T Pg Sg178y - (Py ST Py 8357 Pg 855)8, <
This requires that at least one of the bracketed expressions to be positive, i.e.,
that either or both of the following conditions holds:
(1) A's exports to B, that are facing improved world prices, are
substitutes in consumption and production for A's imports,
(ii) A's imports from B, that have falling domestic prices, are

substitutes in consumption and production for A's exports,
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Appendix B

L)
The optimal import taxes, ti, will maximize the terms of trade benefits,

That is, from equation (Al)
’ 4 a

aa’ a a’ a a’ a a’ a a’ a’” a ,.a _
{E] s + €5 spytty sy tt, sy ttg st sl =0

Suppose, as before for simplicity, that import tariffs and export taxes on

other goods are uniform, Then
aa’ a’, a a, a’ a a’ a a’ a a, a’ a a’ a a’ a a _

{(&] -] )s]y+ (0] sy ¥ Py 83+ Pg s51) =0 (Py sy + Py syt Pg ) My <O
Substituting equation (A3) into this

~aa’ aa’ a . a a a,,a a a’ a a’ a | a _

(&7 - 1py Jsyphy - (T TRy sy; Py syt Pg 6100 T O
For a welfare improvement, the last expression must be negative [see Appendix A]
and so

~a’ aa’, a ,6a

(t1 - TP )sllA1 <0
The optimal tariff must be (proportionately) less than the tariff on other

imports, but is not necessarily zero,
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