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Tariffs and the extraction of foreign
monopoly rents under potential entry

JAMES A. BRANDER /Queen’s University
BARBARA J. SPENCER /Boston College

Abstract. This paper examines the incentives for using tariffs to extract monopoly
rents from imperfectly competitive foreign firms. Under imperfect competition price
exceeds marginal cost, so that a country which imports such a good pays a rent to the
foreign firm (unless the firm happens to earn only normal profits). Tariffs can be used to
extract some of this rent. On the basis of a simple Stackelberg entry deterrence model,
the paper shows that the rent-extracting policy is particularly attractive if the foreign
firm faces a threat of domestic entry. In the special case in which a domestic entrant
would produce only for its home market, some rent can be extracted without reducing
the level of imports or domestic consumption of the good. Despite transportation
costs, it is shown that the Stackelberg leader-follower model can lead to intra-industry
trade in the same commodity. The rent-extracting tariff policy is then examined in the
case that a potential domestic entrant may produce both for the home and export
markets.

Tarifs douaniers et extraction de la rente monopolistique d’une firme étrangére quand
il y a possibilité d’entrée sur le marché d’une firme domestique . Ce mémoire examine
les incitations a utiliser les tarifs douaniers pour extraire la rente monopolistique de
firmes étrangéres opérant en situation de concurrence imparfaite. Dans une telle
situation, le prix dépasse le colit marginal: alors le pays importateur paye une rente a la
firme étrangere (sauf dans le cas ou la firme étrangere ne gagne qu’un profit normal).
Des tarifs douaniers peuvent étre utilisés pour extraire une portion de cette rente. A
partir d’un modéle simple du type de celui élaboré par Stackelberg pour analyser les
méthode de prévention d’entrée de nouvelles firmes, le mémoire montre qu’une
politique d’extraction de rente est particulierement intéressante si la firme étrangere
doit faire face a la menace de I’entrée d’une firme domestique sur le marché.

Pour le cas spécial ou la firme domestique ne pourrait produire que pour le marché
domestique, il est possible d’extraire une portion de la rente sans réduire le niveau des
importations ou le niveau de consommation domestique du bien. Malgré I’existence de
couts de transport, on montre que le modele de Stackelberg peut fort bien engendrer le
commerce intra-indutriel du méme bien. La politique tarifaire d’extraction de rente est
aussi examinée dans le cas ou la firme domestique qui pourrait entrer sur ce marché
pourrait produire a la fois pour le marché d’exportation et pour le marché domestique.
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financial support of the Social Sciences and Humanities Research Council of Canada
(post-doctoral fellowship 456-80-0011).

Canadian Journal of Economics/Révue canadienne d’Economique, XIV, No. 3
August/aoit 1981. Printed in Canada/Imprimé au Canada.

0008-4085 / 81 / 0000-0371 $01.50 © 1981 Canadian Economics Association



372/ James A. Brander and Barbara J. Spencer

INTRODUCTION

There seems to be a growing belief that imperfect competition is important in
international trade. Although the standard trade models assume perfect
competition, there has been work incorporating imperfect competition,
including Melvin and Warne (1973), Krugman (1979), and Markusen (1980).
One important aspect of imperfect competition is that the price charged for a
good exceeds the marginal cost of production. Thus, a country importing such
a good usually pays a monopoly rent to the exporting firm. Tax policy is the
standard instrument for extracting monopoly rents from imperfectly competi-
tive firms in a domestic context. The first point of this paper is that under
imperfect competition a country has an incentive to extract rent from foreign
exporters by using tariffs.!

There is a difficulty with such a tariff policy. Since marginal benefit (price)
exceeds marginal cost, an imperfectly competitive good is underconsumed
from a world welfare point of view. Even for the domestic country alone, a
tariff will drive a wedge between what consumers pay and the price foreign
producers are willing to accept. If the foreign firms are concerned about the
possibility of entry in the domestic country, however, their behaviour is
constrained, and the domestic country will find the policy of using tariffs to
extract rents more attractive than otherwise. This is the second point of the
paper: potential entry has implications for tariff policy in the presence of
imperfect competition.

A sufficiently high tariff will induce entry by a domestic firm. This may be
in the interest (although not necessarily) of the domestic country, since rents
will be transferred from the foreign firm to the entrant. The new entrant may
even find it profitable to export to the foreign market and intra-industry trade
could result.? A third point of the paper, then, is that imperfect competition
can cause intra-industry trade. In addition, if a domestic entrant can earn
foreign monopoly rents, protective tariffs become particularly attractive.

An outline of the paper is as follows. A model of entry deterrence in an
international setting based on Dixit (1979)3 is developed. Then the extraction
of monopoly rent using tariffs without potential entry is examined. Next, the
extraction of monopoly rent with potential entry in the case that a domestic
entrant would produce only for its home market is considered, and the welfare

1 It has been suggested, for example, that western nations could use tariffs to extract oil rents
from OPEC.

2 Intra-industry trade is trade in which a country imports and exports the same or similar goods.
Intra-industry trade is now regarded as an important part of world trade, thanks largely to the
work of Herbert Grubel. A standard reference is Grubel and Lloyd (1975). See also Giersch
(1979) for some recent contributions on the subject. The inability of the standard models to
explain intra-industry trade is one reason for recent interest in models that assume imperfect
competition.

3 Entry deterrence is a topic of considerable recent interest. Other recent work includes
Schmalensee (1978) and Spence (1979).



Tariffs and the extraction of foreign monopoly rents | 373

implications of an entry-inducing tariff are discussed. Next, the entrant is
assumed to consider the possibility of exporting, and it is shown that the type
of imperfect competition assumed in the Dixit model can lead to intra-industry
trade. We then re-examine rent-extracting tariff policy under the threat of
potential entry (by the domestic firm) in both domestic and foreign markets.

A MODEL OF ENTRY DETERRENCE

We use a slight modification of Dixit’s (1979) model of entry barriers.* The
model used by Dixit is essentially a Stackelberg leader-follower model in
which the leader considers producing the ‘limit’ output: that output which
prevents entry. This approach was developed by Sylos-Labini (1957) and
Bain (1956) and exposited by Modigliani (1958). There are two countries, the
domestic (or home) country and the foreign country. In each country
demands are assumed to arise from a utility function of the form

U=u@)+m, n

where z is the level of consumption of good Z, which is produced under
imperfect competition, and m is consumption of a competitive numeraire
good. Imports of Z are paid for with exports of the competitive good. This
utility function is useful for welfare comparisons since there are no income
effects and the inverse demand function for Z is simply the derivative of u:°

p = u'(2). 2

In the initial situation the home country imports all its consumption of Z
from a monopolist in the foreign country.® There is a potential entrant in the
home country but initially the foreign monopolist finds it profitable to deter
entry. The potential entrant takes the output of the existing firm as given and,
if it enters, will produce the corresponding profit-maximizing output. The
existing firm knows that the entrant would follow this Cournot rule and either
accepts the Stackelberg leader-follower solution’ or deters entry, depending
on which course is more profitable.

4 This paper is not concerned with mathematical generality. We make the ‘usual’ convenient
assumptions about demand functions, profit functions, and reaction functions, except where
otherwise noted. Differentiability is assumed where useful, and existence and uniqueness of
solutions to maximization problems are also assumed. Although there are dangers in this
approach, the pathological properties associated with the models in this paper are well enough
understood and sufficiently complicated that further discussion here would be inappropriate.
Using a utility function of this form amounts to the partial equilibrium assumptions that the
good under consideration uses only a small part of the budget of any particular household, and
that cross elasticities of demand are negligible.

6 We are not considering subsidiary investment and multi-national corporations. The entrant
must be a different firm from the existing firm.

Fellner (1949) remains an excellent reference on simple reaction function models, including
the Stackelberg leader-follower model. A more modern discussion can be found in Friedman
(1977). A recent paper which uses Stackelberg and Cournot models in an international context
is Robson (1980).
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One problem with leader-follower models is that the asymmetry in firms’
strategy is often hard to explain. In this model the asymmetry has a natural
explanation in that one firm is in the market while the other is not. (See
Spence, 1979 for further comments in this vein.) Although the Stackelberg
model represents only one specific market structure, it seems a reasonable
starting point for analysis of entry deterrence.

Unlike Dixit, we assume that the two firms produce (or would produce) the
same product. The total output of the (established) foreign firm is x + x*,
where x is the quantity exported to the domestic country and x * is the quantity
sold in the foreign country. (Asterisks will generally denote variables
associated with the foreign country.) The output of the domestic entrant (if it
enters) is denoted by y. Initially it is assumed that entrant would sell only in its
domestic market. In the absence of a tariff an expression for the profit of the
existing firm is

TEE*, x,y) = VHa*) + Vix,y) - F* (©))
where V*(x*) = x*p*(x*) — c*x*, and V(x,y) = xp(x +y) — k*x*,
F* = fixed cost,
¢* = constant marginal cost of production,
k* = c¢* + transport cost,
V*(x*) = variable profit from sales in the foreign firm’s home market,
V(x,y) = variable profit from exports.

In other words, decreasing costs of a simple form are assumed: fixed cost plus
constant marginal cost. The assumption that marginal cost is constant is
convenient, since it allows the two markets to be considered independently,
and in particular it ensures that the profit maximizing level of sales in the
foreign market is unaffected by the values of x and y. It does not affect the
nature of our results.

If the home-based firm enters, its profit is

m(x,y) =yp(x +y) —cy — F, 4

where again for simplicity marginal cost is assumed constant. The entrant
chooses its level of output to maximize profit assuming x is fixed. Let m,(x, y)
be the partial derivative of 7= with respect to y. Then the entrant sets

m(x,y) =0 )

This implicitly defines the reaction function y = f(x) of the home-based firm,
given that it enters. Assuming that the home firm enters only if it anticipates
strictly positive profits, the reaction function of the potential domestic firm is

f@) if m(x, f(x)) > 0 (6)

S Y A
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To prevent entry, the foreign monopoly must choose a level of exports
such that the maximum profit of the entrant is zero. Letb be the lowest export
level that prevents entry:

#(b, f(b)) = 0. @)

If the unconstrained monopoly level of exports by the foreign firm, denoted
Xnm, is greater than or equal to b, entry is blockaded and the foreign firm does
not need to actively consider entry deterrence. We examine the implication of
a tariff where entry deterrence is not a consideration in the next section.
However, for our purposes the case in which x,, < b, so that domestic entry is
a possibility, is of more interest. In this case the established firm has a
maximum profit under entry deterrence of V*(x*,) + V(b, 0) — F*, where x*,,
is its profit maximizing level of sales in its own market (that is, in the foreign
country). 3

The entry deterrence solution is illustrated in figure 1 for the case x,, <b.
The curve f(x) is the reaction function of the home-based firm, disregarding
fixed costs. Because of fixed costs, the segment of the function f(x) below
point d would involve losses for the potential home-based firm, so that it will
not enter. The minimum output of the foreign firm which prevents entry is thus
b. The threat of entry prevents the foreign firm from exporting at the monop-
oly level, x,,.

The foreign firm compares the profitability of the entry deterrence solution
with the profitability of the Stackelberg solution that would occur if the
domestic firm were to enter. In defining the Stackelberg solution there are two
cases to consider. First, as in figure 1, an isoprofit contour can be tangent to

f(x) to the left of b. (The isoprofit contours are combinations of x and y which
yield the same variable profit for the foreign firm from its export market.) In
this case, which is the interesting case, the Stackelberg solution is easily
defined: the foreign firm chooses x to maximize 7*(x*, x, f(x)). The output y
chosen by the entrant is then positive. The level of exports by the foreign firm,
denoted x;, is the tangency solution and must be strictly less than . Lower
isoprofit contours correspond to higher levels of profit. Therefore, as drawn,
the entry-preventing level of exports, b, is more profitable than the Stackel-
berg point, s, for the foreign firm, and it will choose to deter entry. (See Dixit,
1979 for a fuller description of the model.)

It is also possible that the tangency between an isoprofit contour and f(x)
could occur to the right of . However, the possibility that x, could exceed b is
an empty box: the domestic firm would not enter. Also, if the tangency does
occur to the right of b, the foreign firm will deter entry, either by selling x,, if
Xn, = b or, if x,, < b as we assume, by selling ». (This can be seen from a little
experimentation with figure 1.) Any tariff that would induce entry must,
therefore, first shift the isoprofit contours so that the tangency moves to the
left of b. Consequently, if we assume entry is possible, we can assume x, < b
without loss of generality.

We have y(x,) as the output of the domestic firm given export level x, by the
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Output of f ( X )
domestic firm
(follower)

isoprofit
contours'!

N

Exports of foreign firm (leader)

—

FIGURE 1 Entry deterrence in a Stackelberg leader-follower model

foreign firm, so the maximum profit of the foreign firm at the Stackelberg
solution is

T = V¥(xp) + V¥, y(x5)) — F*.

We assume that entry deterrence is profitable in the pre-tariff situation so
that V(b, 0) > V(x,, y(x,)). For this to be the case it is not necessary that the
existing firm have lower costs than the entrant. Even if ¢ < k*, there is some
level of fixed cost F' at which the existing firm would profit from entry
deterrence. Higher levels of F reduce the output b required to prevent entry and
increase the profit associated with entry deterrence. The level of F does not
affect the profit associated with the Stackelberg tangency solution x,;. For
some sufficiently high value of F the foreign firm would find entry deterrence
more profitable than the Stackelberg solution. The level of F at which entry
deterrence is profitable may be less than F*, which has been incurred by the
foreign firm and which is defrayed, at least in part, by variable profits from its
home market.® Note that there is nothing to rule out the possibility that prices
could be different in the two markets, which raises the possibility of arbitrage.
We assume that arbitrage is not possible. Since treating arbitrage explicitly
would complicate the algebra and restrict the behaviour of firms in a fairly
obvious way without contributing additional insights, it seems appropriate to
ignore it.

8 However, at F = 0 and ¢ < k*, it is not profitable for the established firm to deter entry.
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A RENT-EXTRACTING TARIFF WITHOUT ENTRY

We now consider the effects of a linear tariff placed on imports of good Z from
the foreign monopoly firm.® Assume, for this section, that domestic entry is
not feasible (Entry is and remains blockaded.) From the demand function (2),
the net gain to the home country from imports of Z given tariff ¢ per unit is:

Go(2) = u(x(t)) — p(x()x(@) + tx(1), ®)

where u — px is the consumer surplus!® from quantity x(¢) of good Z imported
at tariff r and #x(¢) is tariff revenue. From differentiation of (8) and the fact that
marginal revenue is set equal to marginal cost, k* + ¢, by the foreign firm,

Go'() = (p — (k* + 0)x'(1) + x(2) + 1x'(0), ®

where primes are used to denote derivatives. An increase in the tariff allows
an additional x(¢) + £x’(¢) of the foreign monopoly rent to be extracted as tariff
revenue but consumer surplus is reduced by (p — (k* + #))x'(¢). The home
country may gain by charging a tariff to extract some of the foreign monopoly
rent but this gain is at least partially offset by the loss in consumer surplus.
The gains and losses from the tariff are illustrated in figure 2. The total tariff
9 Two-part or other non-linear tariffs might be superior for extracting rent. However linear (ad
valorem) tariffs are much easier to administer and are so commonly observed in practice that it

seems reasonable to restrict attention to them.
10 The inverse demand is p = u'(z) and there are no income effects, so consumer surplus is

[[we - pa
0

which equals #(x) — p -x assuming u(0) = 0.
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revenue is shown by the vertically hatched area and the loss in consumer
surplus by the horizontally shaded area, including the double-hatched small
triangle.!!

This analysis is very similar to the standard analysis in public finance of the
effect of a per unit tax on a domestic monopoly. In the case of domestic
monopoly the monopoly rent accrues to residents. Since an increase in the tax
reduces profits at rate x(¢), the marginal gain, G,’(¢) is (p — k*)x'(¢) which is
negative. The net loss is shown by the dotted area plus the small hatched
triangle in figure 2.1? Such a tax is obviously not an attractive way of collecting
revenue in a purely domestic context. In the absence of potential entry, a tariff
is attractive only because income is taken from foreigners rather than
domestic residents.

EXTRACTION OF RENT UNDER POTENTIAL ENTRY

The possibility of domestic entry substantially modifies the reaction of the
foreign monopoly to the imposition of a tariff. Recall that we are assuming that
the entrant would produce for its home market only.

Proposition 1

If the foreign monopoly deters entry, a tariff can extract some monopoly rent
at no cost in reduced consumption to the domestic country. The entire tariff
revenue is a net gain to the domestic country.

Proposition 1 follows directly from expressions (5) and (7), which imply that
the entry-deterring level of exports b, is unaffected by the tariff.

The amount of monopoly rent that can be extracted is constrained by two
requirements. First the variable profit from exports must remain positive to
the foreign firm:

0<V(®,0;1) = [pb) — k*Ib — 1b. (10)

Second, the variable profit from entry deterrence must continue to exceed the
variable profit from the Stackelberg leader-follower equilibrium:

Vb, 0;t) = Vi) = (p(z,) — k¥)x, — tx,, (11)

where z, = x; + y(x;) : consumption of Z by the domestic country at the
Stackelberg equilibrium.

If constraint (11) is never binding, the home country can set the tariff so as
to extract the entire monopoly rent from exports at no cost in consumer
surplus. Constraint (10) would then hold with equality. Moreover, since x*,,,
the output sold in the foreign firm’s home market, is unaffected by the tariff,

11 These areas are obtained from (8) or alternatively by integrating the corresponding terms in
(9). The optimum tariff is found by setting G',(z) = 0.

12 Under perfect competition in the domestic country, so that price equals marginal cost, the loss
would be the small triangle alone: the familiar deadweight loss triangle.
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this transfer of rent is achieved with no reduction in world welfare. (This
interesting result still holds in the more general case where marginal costs are
not constant.)

On the other hand, if constraint (11) is binding, the total tariff revenue is
limited by the requirement that the foreign monopoly earn at least V*(¢) from
its policy of entry deterrence. Since proposition 1 ensures that b is constant,
the tariff revenue increases with the tariff until one of the constraints is
binding. This leads to the following remark.

Remark 1

The optimum tariff in the entry deterrence regime is a tariff just marginally
below the minimum tariff that will induce the foreign firm to abandon entry
deterrence.

Remark 2
An increase in the tariff increases the relative attractiveness of the Stackel-
berg solution to the foreign firm. That is, as ¢ rises, V(b, 0, t) — V*(¢) falls.

Proof

An increase in the tariff makes both entry deterrence and the Stackelberg
leader-follower solution less profitable for the foreign firm.

By the envelope theorem,!3

dVeldt = —xg,
and
dv, 0, H)ldt = —b

From the definition of x,, x;, < b so V?®, the variable profit under the
Stackelberg solution, falls by less than V, the variable profit under entry
deterrence.

An implication of remark 2 is that a high, but not prohibitive, tariff may
induce entry by making the Stackelberg solution more profitable than entry
deterrence to the foreign firm.!# It is of interest to examine the conditions
under which a tariff will have this entry-inducing effect.

Proposition 2
The following condition is necessary for the foreign firm to change its policy
from entry deterrence to the Stackelberg outcome: p(z;) > p(b).

13 A presentation of the envelope theorem can be found in Varian (1978).

14 This paper does not consider quotas. Nevertheless, an interesting point made by Paul
Krugman seems worth reporting. The domestic government can induce entry by setting a
quota level slightly below the entry-preventing output b, but above x,. The foreign firm’s best
strategy would then involve producing the Stackelberg output x,. Thus the quota would apear
to be inactive, even though it was having an important effect.
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Proof .
To accept the Stackelberg outcome the foreign firm requires that

Vs(t) = Vb, 0, 1), or
(@) — (k* + D)x, = [p(®) — (k* + Db

Since b > x, and since, for positive variable profit, p(z,) > k* + t and p(b) > k*
+ t, it is necessary that p(z,) exceed p(b) as was to be shown.

Proposition 2 implies that the domestic country can induce domestic entry
only if this action increases the price of the good.

THE ENTRY-INDUCING TARIFF AND WELFARE

Since a tariff may induce the Stackelberg solution (and entry), the question
immediately arises of whether the domestic country could gain from such a
tariff. One would like to compare the optimum tariff under each of the two
regimes; entry deterrence and the Stackelberg solution. Unfortunately there
is very little that one can say in the general case (without specific functional
forms). However, a related question of some interest is whether a marginal
increase in the tariff from just below the entry-inducing level to the
entry-inducing level will increase or decrease the domestic country’s welfare.
Although there is perfect information in our model, in a more realistic context
policy-makers might have only local information about demand and cost and
might therefore be interested in this marginal change.

Suppose that at tariff ¢y, V*(¢o) = V(b, 0, t,) > 0 so that the foreign
monopoly is indifferent between entry deterrence and the Stackelberg
solution. As already shown (remark 1) a tariff just marginally below ¢ is the
home country’s best tariff under the entry deterrence regime. The following
proposition indicates the importance of the relative costs of production.

Proposition 3

The following condition is necessary for the welfare of the domestic country
to be improved by a slight increase in the tariff from just below the
entry-inducing level to the entry-inducing level:

cy(xs(to)) + F < k*y(x4(to)),

where ¢, is the entry-inducing tariff and y(x,(#,)) is the corresponding output of
the domestic firm.

Proof
See Appendix.

From proposition 2, total consumption z, under entry is always less than b,
the consumption under entry-deterrence. Consequently, the consumer sur-
plus associated with good Z is always less after entry. Furthermore, tariff
revenue also declines as imports fall from b to x,(¢,). Therefore a net gain can
occur only if the profits earned by the domestic firm more than offset these
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losses. It transpires that the entrant’s profits can be sufficiently high only if the
cost condition of proposition 3 holds. If transport costs are low and cost
conditions are similar in the two countries so that k* and ¢ would be similar,
significant fixed costs make it unlikely that inducing entry could be welfare-
improving at the margin for the home country.

Nevertheless, it is possible that a discrete increase in the tariff to some level
significantly above ¢, could improve welfare. The additional rent extracted
from the foreign firm, if any, and the additional profits earned by the domestic
firm would have to be weighed against the loss in consumer surplus from
reduced consumption of Z. (See the appendix for further analysis.)

At the extreme, the domestic country could charge a prohibitive tariff so
that the domestic entrant would act as a monopolist. Given the assumption
that the entrant does not export, such a policy is unlikely to be advantageous
for the home country unless domestic costs of production are much lower
than foreign costs. Note that a domestic firm may be deterred from entry even
if it has lower costs than the foreign firm. The lower its costs, the “harder’ it is
for the foreign firm to prevent entry (i.e., b is higher), and a sufficiently large
decline in domestic costs would, of course, induce domestic entry without the
imposition of a tariff.

POTENTIAL ENTRY IN BOTH COUNTRIES

Intra-industry Trade
So far we have assumed that the entrant considers producing only for its home
market. Another possibility is that the entrant might produce for both
markets. This raises the possibility of intra-industry trade: each country may
import and export the imperfectly competitive good. We shall see that
imperfect competition in itself can cause intra-industry trade. This result is of
some interest since trade within commodity groups is now accepted as an
important part of world trade. The intra-industry trade result in this paper
may seem rather odd, since the good is homogeneous and transport costs
exist, but it does follow from the standard, although specific, assumptions
made concerning the behaviour of firms.

The extrant is assumed to follow a Cournot strategy in each market, and the
existing firm follows a Stackelberg strategy in each market unless it deters
entry. If the domestic firm enters its profit is

7=Wkx,y) + W*x*,y*) - F, (12)
where
W(x,y) = yp(x + y) — cy = variable profit at home
W*(x*,y*)=y*p*(x* + y*) — ky* = variable profit from export
y* = domestic firm’s exports
k = ¢ + transport cost
p* = foreign inverse demand.
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The assumption of constant marginal costs ensures that the variable profit
in each market depends only on the sales (of both firms) in that market. The
entrant chooses y and y* to maximize (12) given x and x*. The first order
conditions require that perceived marginal revenue equal marginal cost in
each market:

p+yp' =c, (13)
p* + y*p* =k, (14)

Equation (13) is the same as equation (5) and implicitly defines the reaction
function y = f(x); similarly, equation (14) defines the reaction function y* =
f*(x). Corresponding to (6), we define y(x) = f(x) provided = and W are
positive and y(x) = 0 otherwise. Similarly y*(x*) = f*(x*) if = and W* are
positive and y *(x*) = 0 otherwise. The maximum profit of the domestic firm
(if it decides to enter) is

T =Wk, yx)) + W*x*, y*(x*)) — F. (15)

The possibility of exporting can never reduce the domestic firm’s profits.
Entry is more likely because the domestic firm can use variable profit from
both markets to cover fixed cost.

Under entry the profit of the existing firm is

m* =V, y;t) + V*x*, y*) — F*, (16)
where V(x,y;t) = xp(x +y) — (k* + t)x,
and V*(x*, y*) = x*¥p*(x* + y*) — c*x*.

Equation (16) is similar to equation (3). If the existing firm accepts the
Stackelberg leader-follower solution, it chooses x; and x*; so as to maximize
7* subject to y = y(x) and y* = y*(x*). The first order conditions require
marginal revenue to be set equal to marginal cost in each market:

p +xp'[1+ y'(x)] = k* + ¢, amn
p* + x*p*'[1 + y* (x*)] = c*. (18)

Equations (13), (14), (17), and (18) are four equations in four unknowns: x;,
x*.,y,y*. Naturally, these equations may or may not have a positive solution,
and the solution, if it exists, may or may not be unique. However, for many
normal cases there will be a unique strictly positive solution at which profits
are non-negative for both firms. This implies intra-industry trade. In a sense,
intra-industry trade arises from a kind of discrimination: each firm sees each
country as a separate market and tries to set marginal revenue equal to mar-
ginal cost in each. A referee suggested that one way of looking at the result is
that intra-industry trade occurs because two firms share two national markets,
while each firm happens to be located in a different country.

We assume that there is no arbitrage between the two markets. If arbitrage



Tariffs and the extraction of foreign monopoly rents [ 383

were costless, the difference in prices would be constrained by p* < p + r and
p S p* + r + t, where 