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Abstract

This paper contributes to analysis of the extent to which multilateral trading
agreements reached under GATT can liberalize the world economy. Its main
conclusion is that free trade is not sustainable if production is fixed exogenously
and utility is non-transferable. If production isfixed and utility is transferable, free
trade is possible but is not necessary for maximization of welfare.

* JEL Classifications: F12, F13, F15
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|. Introduction

According to the established theory of internationa trade, free trade is in
general of benefit to all trading countries. The fact is, however, that the flow of
international trade had for centuries been impeded by trade barriers of one kind or
another. This paper adds to existing literature a new partia justification of them.

Since World War 1l multilateral tariff negotiations have taken place in the
framework of the General Agreement on tariffs and Trade (GATT). GATT
established a set of rules for the conduct of international trade, notably the “most
favoured nation” (MFN) principle. GATT signatories treat all other signatories as
MFENS, except that Article 24 alows for the establishment of regiona customs
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unions and free-trade areas whose members may trade with each other under more
liberal conditions than those afforded to GATT nations in general. While pursuing
generd liberalization (multilateralism), GATT thus also alows for faster regiona
liberalization (regionalism). This paper discusses both genera and regional
liberalization with respect to trade in goods for which production by each country
is essentially fixed (a premise we discuss below).

It has traditionally been believed that although large countries can momentarily
use tariffs to their advantage, in the long run tariff wars leave al countries worse
off. Using a model of imperfect competition, Gros (1987) estimated that a tariff.
war between two countries of equa size causes awelfare loss equivalent to adrop
in income of about 4 percent. However, it was pointed out long ago by Johnson
(1953) that when different countries have different elasticities of demand and
supply, one may benefit from a tariff war. This finding naturally constitutes an
important justification of trade barriers.

Johnson’s paper spurred the investigation of more complicated models
including other variables that might lead to similar conclusions (see, for instance,
Otani (1980), Thrusby and Jensen (1983), Mayer (1981), Riezman (1982) and
Kenan and Riezman (1988). For example, Mayer (1981) and Kenan and Riezman
(1988) emphasized that a country will prefer a tariff war to free trade with a
smaller trading partner. Park (2000) studied how changes in the structure of trade
agreements affect the outcome of negotiations between countries of different sizes.
Chang (1991) noted the importance of the extent to which countries depend on
trade: the more dependent on trade a country is, the more likely it isto losein a
tariff bargaining game. Under imperfect competition tariffs may also be induced
by external factors such as the exploitation of international market power (Brander
and Spencer 1985). For surveys on trade policy under imperfect competition, see
Helpman and Krugman (1989) and Harris (1989).

In this paper we examine a three-country model of imperfect competition in
internationa trade. It is proved that if firms output is given exogenoudly, and in
the absence of mechanisms of utility exchange, there will always be a country that
is better off under the conditions of the noncooperative tariff equilibrium than
under freetrade. In other words, we supplement the results of existing literature by
showing that under these conditions, too, free trade is not sustainable.

The hypothesis that firms' output is fixed is of course valid in the short term. It
would also appear to be applicable in certain rea contexts even in the long term.
Specificaly, it would be applicable when the volume of production is to a large
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extent determined by factors beyond producers control, as in agriculture and
fishing. Applicability to agriculture is particularly interesting because, as is well
known, agriculture has been the biggest obstacle in GATT negotiations, EU
resistance to reform of its Common Agricultura Policy having prevented agreement
at Seattle and almost prevented agreement in the earlier Uruguay Round.

If production is fixed exogenously, the only decision producers have to take is
to determine the distribution of their production among the available national
markets. Since the amount of production assigned to each market depends on
those of the others, the whole market is effectively integrated; see Markusen
(1981), Markusen and Venables (1988) and Venables (1990, 1994). Since world
markets are undoubtedly becoming increasingly integrated, our mode is realistic
in this regard.

In this integrated context, countries commercia policies are interdependent
(which is one of the most important reasons for multilateral tariff negotiations).
When we talk about strategic trade policies, the term ‘strategic’ is therefore used
in the same way as in game theory. In establishing their policies, agents are
conscious of their mutual interaction and behave strategically in the sense that,
when deciding which course of action to take, they consider the possible effects on
the other agents and the fact that the latter are expected to behave in the same way.

In our model, asin Brander (1981) and Brander and Krugman (1983), strategic
interaction among oligopolistic producers gives rise to reciprocal dumping. Each
firm dumps into other firms home markets, and the resulting international price
differences cause two-way trade even in identical products. The model thus
combinesinternationa trade and industrial organization, and its analysis throws up
several novel features in each area, because oligopolistic interactions among
private producers turn out to be capable of significantly altering the way in which
commercial policies interact. See Dixit (1984) for a selective review of the
literature on imperfectly competitive international trade.

Section Il of this paper presents the basic model used. In Section 111 the effects
of aternative commercia policies on countries' tariffs and welfare are analysed.
The influence of firms sizes and the transferability on commercia policy is
investigated in Section 1V, and Section V concludes.

[l. The Model

Let us consider three countries denoted 1, 2 and 3, one firm in each of which
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produces a certain good that is homogeneous with those produced by the
corresponding firms of the other countries. Thetotal production of country i’sfirm
(hereinafter called that firm's size) is e, and the quantities sold in country i by the
firms of countries 1, 2 and 3 are xi, y; and z, respectively.

Demands are derived from a strictly concave aggregate utility function, and
afford the following expressions for p;, p, and ps, the market pricesin countries 1,
2 and 3, respectively:

Py = a—b[e; - (X +X3) +y; + 2]
p, = a—ble,—(y; +V3) + X, +Z)]

P; = a—b[eg—(Z +Z;) + Y3+ Xl @)
The profits 7, 75 and 7% of the firms of countries 1, 2 and 3 are

m = pl[el—(x2 + X3) + (pz _tz)xz + (p3—t3)X3]
L, = pole;—(yq +X3) + (P — )y, + (P3—1t3)Ysl
Ty = pales—(z3+21) + (P, —t5) 2, + (P —11)24] (2)

wherety, t, and t; are the tariffs imposed by countries 1, 2 and 3, respectively, on
their imports. Note that no country discriminates between the others by making
the tariff depend on the origin of the goods, i.e. al the countries treat each other
as GATT signatoriesin this respect. Production costs are not included in the model
because they are considered to have been incurred previously and so are sunk
costs.

Each country’s welfare includes consumer surplus, tariff income and firms
profits. Therefore, assuming that consumer utility can be represented by a smple
quadratic function, the welfare w; of country 1 is given by

1 2
Wy = ag; — /obgy—pya; +tyyy +tyz +m €)

with analogous expressions for those of countries 2 and 3.

Trade policy is modelled as a two-stage game in which al governments
simultaneoudly set tariffsin the first stage, leaving the countries’ firmsto compete
as Cournot oligopolists in the second stage. The game is solved for its sub-game
perfect equilibrium by backward induction.
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[11. Effects of Bilateral and Multilateral Cooperation
on Tariffs and Welfare

Cournot competition leads to the following equilibrium quantities for country
I'sfirm:

X2 = (Zbel — 2t2 _tl + t3)/(6b)
Xz = (2be, —2t;—t, +1,)/(6b)
e — (X2 +%3) = (2be, +2t; +1, +t3)/(6Db) (4)

Together with analogous expressions for the other firms, egs. 4 imply that
country 1's market equilibrium is given by

p; = [6a—2b(e; +e,+e;) +2t; —t, —t] /6 ®)
0, = [2b(e, + e, +e;) +2t, +1, +15]/(6b)

Thus tariffs and the firms' sizes influence equilibrium prices and quantities as
intuition suggests: the quantity sold in country 1 increases with the firms' sizes
and with the other two countries’ tariffs, and decreases as country 1's tariff
increases, while the equilibrium price behavesin a precisely opposite way. Mutatis
mutandis, the analysis for countries 2 and 3 is the same.

A. Non-cooper ation

In the non-cooperative situation each country employs its tariff tj\ to maximize
itswelfare, wiy. The quantities and prices given by egs. 4 and 5 (and the analogous
expressions for countries 2 and 3) imply that at equilibrium

W,y = ae, + (b/648)(118e,e, — 164e,e, — 164e,, — 268€; + 7765 + T7€5) (7)
with analogous expressions for countries 2 and 3. Note that equilibrium tariffs

depend on the three firms' sizes as intuition suggests: the larger a country’s firm
is, the less protection it needs and therefore the lower the country’s tariff is.
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B. Cooperation

There are two cooperative situations: either al three countries cooperate (mul-
tilateralism), or two of them form a customs union from which the third is
excluded (regionalism).

B1. Multilateral Cooperation

In the multilateral case the three countries set their tariffs to maximize the sum
of their individua utility functions, wg = w; + W, + ws. Solution of the trade policy
game in these conditions shows that

tic = tig = 1t (8
and that
W = a(e, +e,+e,)—(b/6)(el + &5+ €5 + 2e,e, + 26,6, + 26,€,) (9)

regardiess of the actual value of the common tariff, which is therefore indeter-
minate.

This result raises the question of what criteria might be used in this situation to
set the tariff. One possible criterion might be to favour redistribution of income
from consumersto producers by setting ahigh tariff. If tariffs are prohibitive, firms
will not sell their product abroad and the result will be a monopolistic market in
every country. Thiswould be the most profitable market structure for firms and the
most harmful for consumers, who would benefit most from free trade. GATT tariff
negotiations could be interpreted from this point of view.

B2. Bilateral Cooperation

To analyse this case we suppose that countries 1 and 2 decide to cooperate with
each other and to act non-cooperatively with respect to country 3. Countries 1 and
2 accordingly set their joint tariff tz to maximize

Wg = W, + W, (10)

We find that
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tg = (b/5)(9/2e;—e,—¢,)
tee = (b/5)(e; + &+ 1,€3) (1)

where tzg is the tariff set by country 3, and that the corresponding welfare levels
wg and wsg are given by

Wg = a(e, +&,) — (b/ 150)[36(€: + €5) — 566> + 72e,e, + 31e,e; + 31e,e]
Wig = aez+ (b/ 150)[9(ef + eﬁ) + 89e§ +18e,e,— 1le,65—11e,e5]  (12)

In fact, the assumption that the cooperating countries set the same tariff is not
necessary; the tariffs and welfare levels of egs. 11 and 12 follow simply from
maximization of wg by countries 1 and 2 and of wsg by country 3.

IV. Influence of the Firms sizes and the Transfer ability
of Utility on Cooper ativeness

In this section we compare tariffs and welfare levels in the non-cooperative,
bilaterally cooperative and multilaterally cooperative situations in relation to the
size of the firms and the transferability of utility.

Proposition 1. @) The smaler a country’s firm is, the higher its non-cooperative tariff.

b) Bilateral cooperation may incresse all tariffs with respect to their non-cooperative vaues. The
larger thethird country’sfirm isrelative to those of the cooperating countries, the more likely isthis
result.

¢) Under multilateral cooperation tariffs may be higher or lower than under bilateral cooperation or
non-cooperation without affecting national welfare.

Proof. a) By eqg. 6.
b) By egs. 6 and 11,

tg—ty = (b/90)(56e; —13e; —43e,)

tag—tay = (b/90)(14e;-7e, —7e,) (13)
c) As we saw in Section I11.11.I, under multilateral cooperation tariffs are indeterminate.
Proposition 2. If utility is transferable, then

a) multilateral cooperation is always advantageous, and its advantage over non-cooperation increases
with the disparity among the firms' sizes;
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b) bilateral cooperation is aways advantageous to the cooperating countries and disadvantageous to
the third;

¢) under bilateral cooperation, cooperating countries gain more, and the third country loses more, the
greater the absolute difference d between the third firm's size and the mean of those of the
cooperating firms;

d) for afixed vaue of d, bilateral cooperation is more profitable for the cooperating firms' countries,
and more detrimental to the third country, the greater the absolute size difference d between the
cooperating firms; and

e) for afixed absolute size difference D between the largest and smallest firms, bilateral cooperation
between the two smallest or the two largest is more profitable for the cooperating firms' countries,
and more detrimental to the third country, the less the absolute difference d between the
cooperating firms' sizes.

Proof. Elementary calculations show that
W — (W + Won +Way) = (b/72)Var(ey, e, €3) (24)
(for the definition of Var see the footnote'); that
Wg —(Wq +Wyy) = (b/5400){ 1099Var (ey, &5, €3) —874Var (e, &,)}

= (b/5400) (255Var (e, e,)+ (2198/ 3)d") (15)

Wy —Wgy = (b/2700){ 653Var (e, e,) — 728Var (e, e,, e;)}

= (=b/ 2700) §'75(e1, e,) + (1456/ 3)d2’§ (16)

that in case e
Wg — (W, +W,y) = (b/16200){ 887d” + 2198D(D — d)} 17)
Wy —Way = (—b/16200){ 953d” + 2912D(D — d)} (18)

and that when the smallest and largest firms collaborate
Wg — (W +W,y) = (b/16200){ 887d° — 2198P} (19)
Wag —Way, = (—b/ 16200){ 953d” — 2912P} (20)
where P is the product of the absolute size differences between the cooperating firms and the third
firm.

Part a follows from eg. 14; Parts b and d from egs. 15 and 16; and Part e from egs. 17 and 18. Part
c follows from egs. 15 and 16 when the two smallest or two largest firms collaborate, and from egs.

The vgriance Vargsl, .y Sy Of n red numbers s, ..., s, with mean m is defined by Var(s, ...,
$)=Z; = 1(5—M)
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19 and 20 when the smallest and largest firms collaborate (in which case the absolute value of d
decreases with increasing P).ll

In what follows we assume that utility is non-transferable. In this situation, even if countries
cooperate by setting their tariffs to maximize their joint utility function, the welfare achieved by each
is given by its own individual utility function. We now analyse the incentives countries have to
cooperate in this situation.

Proposition 3. (The non-sustainability of free trade) If the three firms are of equal size, no country
gains more from free trade than from non-cooperative competition; if not, the country with the

smallest firm is adversely affected by free trade.

Proof. Let wig(t) (i =1,2,3) denote country i's welfare when joint welfare is maximized by adoption
of a common tariff t. The three countries' gains from free trade with respect to non-cooperation are

W, o(t) —wy = (b/648)[88€; — 41(e5 + €5) + 20e e, + 20e, e, — 46€,64] +
(2t/3)[Ya(e, + &5) — €]

W (t) —Wyy = (b/648)[88€5—41(€5 + €5) + 20e, e, + 20e,e, — 46e,e,] +
(2t/3)[Yo(e, + €5) — &)

W (t) —Way = (b/648)[8865 - 41(€- + €5) + 20 e, + 20e,e, — 46€; €, +
(2t/3)[Yo(e, + &) — ey (21)

If &= &, = &, there are no gains from cooperation whatever the common tariff. To prove the second
part of the Proposition we re-write the first of egs. 21 for t=0as

W, (0) —w, = (b/648){ (88€] — 4165 —41€5) + (20e, e, — 20ese,) +
(20e, e, — 20e,8;) — 66,65} (22)

Assuming without loss of generdity that firm 1 is the smallest, then and (88ei - 41e§ - 41e§<
Gei < 6e,e;) and (20e,e; — 20e,€e, ) are both negative, so that

W, 5(0) =Wy <0 (23)
]

Proposition 4. (Size dependence of the advantages of multilateral cooperation). The greater the
common tariff imposed when all three countries cooperate, the grester are the gains of the smallest
firm’s country with respect to non-cooperation, if any, and the smaller are the gains of the largest
firm's country, if any.

Proof. Assuming without loss of generdity that firm 1 is the smalest and firm 3 the largest, the
Proposition follows from egs. 21.1
What we have not yet shown iswhether thereisany common tariff that is more beneficial than non-
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cooperation for al three countries. The following proposition clarifies this.

Proposition 5. (The desirability of multilateral cooperation) Only if the two smallest or the two largest
firms differ little in size in comparison with their differences from the third are there common tariffs
that for all three countries are more beneficia than non-cooperation.

Proof. We assume without loss of generdlity thate; < e, < e; and that b = 1 (this simply amounts to
taking b as the unit of the tariff t), and we note that

Wi (1) —w;y = (1/648)(88X° —41y” — 417 + 20Xy + 20Xz 46y2) (24)

where x = e, -2ty = e, -2t and Z = e;—2t. Wewrite 4(X, y, 2) for the right-hand side of eq. 24.
Our objective is to determine those regions of (x, y, 2) space in which 4, >0 for al i. We begin by
observing that, by arguments analogous to that of Proposition 4, 4; can only be positive if x <0 and
A; can only be positiveif z> 0; hereinafter we denote by U the region of positive zand negative x. We
then find the surfaces for which 4; = 0; the parts of these surfaces that lie near the origin in U are
shown in Figures 1, 2 and 3 for i =1, 2 and 3, respectively. Calculation of the signs of the 4; on the
y axis, the poditive z axis and the negative x axis show that, in U, A;> 0 below the surface shown in
Figure 1 (i.e. on the same side as the negative z axis), 4,> 0 in those regions defined by the surface
of Figure 2 that contain the y axis, and A;> 0 above the surface of Figure 3 (i.e. on the same side as
the positive z axis). All three conditions are satisfied smultaneoudy only in the two ‘triangular’
regions shown in Figure 4. Inspection of these regions shows that in the one on the right (i.e. with 'y
negative), the values of x and y differ little in comparison with their differences from that of z, which
is positive; while in the one on the left (with y positive), the values of y and z differ littlein comparison
with that of x, which is negative.ll

It may be noted that the quasi-conical form of the beneficial regions shown in
Figure 4 suggests that, at least within certain bounds, the range of tariff values that
are beneficia to al three countries increases with the difference in size between
the similar firms and the third, likewise increases with the mean size of the firms,
and is unaffected if the sizes of all three firms are increased by the same amount.

Figurel
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Figure2

Figure3

Figure4
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Finally, we consider the viability of bilateral cooperation when utility is non-
transferable. We use the following notation: wig is the welfare of country i under
bilateral cooperation, 4; = wig — Wi, B=0/16200,x =, — €3, Y=, — €3, dp =€, —
&, Uiz =15(€1 + &) — &, and r = (& — eyl(en— &), Where @, e, and & are the
sizes of the largest, middle-sized and smallest firms, respectively.

Proposition 6. If utility is non-transferable,

a) bilateral cooperation between the countries with the two smallest or two largest firms is
advantageous to them if 0.77 < y/x < 1.29;

b) bilateral cooperation between the countries with the smallest and largest firms is advantageous to
them if 1.17 < y/x < 0.85;

c) if cooperation between the countries with the smallest and largest firms is advantageous to them,
then for fixed dy,3 the advantage of cooperation increases for both with the absolute difference
between their firms sizes,

d) if cooperation between the countries with the two smallest or two largest firms is advantageous to
them, then for fixed dy, the advantage of cooperation increases for both with the absolute difference
between the mean of their firms sizes and the size of the third firm; and

€) i) the countries with the two largest firms have reason to cooperate if r < 0.296; ii) the countries
with the largest and smallest firms have reason to cooperate if 0.853 <r < 1.172; and iii) the
countries with the two smallest firms have reason to cooperate if r > 3.377.

Proof. We find that
A, = B(2596€5 — 1709€3 + 1099€% + 212¢, 6, — 5404e, &, + 3206€,€;) =
b{ (1099/ 3600)V, — (437/ 2700)V, + (287/ 2160)[ €, (€, — 2€5) + &,(265—&,)]} (25)
and that
A, = B(2596€5 — 170967 + 1099€7 + 212¢, 6, — 5404e,e, + 3206€,€;) =
b{ (1099/ 3600)V, — (437/2700)V, + (287/ 2160)[ e, (e, — 2€5) + &, (265 — )]} (26)

whereV, = Var(e,, &) and Vs = Var(ey, &, ). Noting that variances are invariant under trandation and
that similarly, for al k,

e (e, —2e;) +e,(2e;—e,) = (& +K)[(e; +K) —2(e3 + K)] + (e, + K)[2(e5 + K) — (&, + K)]

we see that the effects of bilateral cooperation are unaltered by increasing or decreasing al firms' sizes
by the same quantity. In what follows we accordingly work with x=e, — e, y=6-e;and z=e; -
e; =0, and write egs. 25 and 26 as

A, = B(2596X° —1709y° + 212xy) @7)

Ay = B(2596Y° — 1709 + 212xy) 28)
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These equationsimply that 4; > 0if 1.172 < y/x < 1.296x and that A, > 0iif y/x < 0.853 or y/x > 0.772.
The regions of the (x, y) plane in which both conditions are fulfilled are shown unshaded in Figure 5
together with the order of the firms' sizesin each. This proves Parts a and b of the Proposition. Note
that in all the unshaded regions of Figure 5 the absolute values of x and y are quite similar.

We now re-write egs. 27 and 28 in the form

A, = (B/4)[675(x—y)” + 8610(x—y)(x +y) + 1099(x +y)?]

( 3/4)[675d}2 +17220d,,0195 + 4396df23] (29)

A, = (B/4)[675(x—y)” + 8610(x—y) (X +y) + 1099(x +y)?]

( 3/4)[675df2 +17220d,,0193 + 4396df23] (30)
whence
94,/ dd,, = 5B(498x + 363y)
04,/ dd,, = —5[5(363x + 498y) (31)
Part ¢ now follows by examination of the signs of dA;/dd, and dA,/dd, in each of the
unshaded regions of Figure 5, taking into account the dependence of the absolute value of d;, on the
sign of the latter. Part d follows from a similar analysis of
04,/ 3d, = —5[(363x + 498y)
04,/ 30453 = 14B3(363y + 229x) (32
Finally, Part e is obtained by noting that r = y/(x —y) when e; < e, < e, r =x/(x-y) when g, < g <

Figure5
¢ =1 25k
(=2 L
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e, r=—yiXwhene <e<eg,r=—xywhene<e<e,r=(y—-x)/Xwhene<e <egandr=(Xx-—
y)ly when e; < &, < e;; and by then considering the behaviour of these functions in the corresponding
regions of Figure 5.

V. Concluding Remarks

Assuming exogenous determination of production, this paper adds to the
existing literature a new justification of trade barriers, and analyses the effects of
firms sizes and the transferability of utility on the advantages of multilateral or
bilateral cooperation among countries. In accordance with previous literature, it
finds that free trade is not sustainable if utility is not transferable.

However, three results differ from those of previous literature dealing with this
Situation:

1) if the countries are symmetric, none gains more from free trade than from a

tariff war;

2) if the countries are not symmetric, there is one that always prefers non-

cooperation to free trade, regardless of the degree of asymmetry; and

3) this firm is the smallest (whereas traditional theory states that it is large

countries that benefit from a tariff war).
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