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Abstract

We analyze the non-cooperative interaction between two foreign ex-
porting countries producing differentiated products and one domestic im-
porting country when governments use optimal policies to maximize wel-
fare. The analysis extends the model of Liao and Wong (2006) to include
product differentiation, asymmetric costs, and Bertrand competition. For
identical exporting countries we demonstrate that the importing country
always prefers a uniform tariff regime while the two exporting countries
prefer a discriminatory tariff regime for any degree of product differenti-
ation and for Bertrand competition. If countries are asymmetric in terms
of production cost then the higher-cost exporter always prefers the dis-
criminatory regime but the lower-cost exporter prefers the uniform regime
if there is a significant cost differential. With the cost asymmetry the an-
nouncement of a uniform tariff regime by the importer is not a credible
strategy since there is an incentive to deviate to discrimination. This
implies an international body can play a role in ensuring that tariff agree-
ments are respected.

Keywords: MFN Clause, product differentiation, Cournot competi-
tion, discriminatory tariffs.

JEL-Classification: F12, F13

1 Introduction

Imperfectly competitive markets cause a deviation from the efficient outcome
and provide a pretext for government intervention. In the trade literature it
is now well understood that a country can gain through unilateral intervention
in an imperfectly competitive market (see Brander 1995, Brander and Spencer
1984, 1985). According to models of strategic trade policy with immobile but
imperfectly competitive firms, there is a welfare gain for a country from shifting
rents to the firms in its jurisdiction (by using a subsidy) or to the government
(by using a tariff). When several countries simultaneously intervene the out-
come can be mutually damaging. One response suggested in the literature to
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eliminate the unwelcome distortions caused by such unilateral trade policies is
the adoption of free trade since all countries would be better off if none inter-
vened. One step toward creating a free-trade environment is for supranational
institutions like GATT/WTO to impose harmonized international rules on the
nations involved in international trade.

An important example of such a rule is the Most Favored Nation (MFN)
clause. The MFN clause is an important part of all multilateral trade agree-
ments. Horn and Mavroidis (2001) and Hoekman and Kostecki (2001) describe
MFN as one of the pillars of the WTO system. At the core of MFN is the idea of
non-discrimination or symmetric treatment for all1 . In other words, if country
A grants country B the status of MFN, it simply agrees to treat country B no
worse than any other country. Thus, it is natural to ask whether a regime of
MFN tariffs is better or worse than a regime of tariff discrimination.

Gatsios (1990) and Hwang and Mai (1991) investigated optimal discrim-
inatory tariffs on two foreign firms located in two different countries. They
demonstrated that an importing country prefers to impose discriminatory or
preferential tariffs, rather than a uniform tariff across different countries, when
the supplying firms have different production costs. This result is not surprising
because the importing country has two instruments in the discriminatory tariff
regime compared with just one instrument with the uniform tariff regime. A
more interesting result is that the tariff on the low-cost firm should be higher
than that on the high-cost firm. Therefore, with discriminatory tariffs, the total
cost (marginal production cost plus specific tariff) differential between imports
from different countries becomes smaller. In terms of production efficiency, pro-
duction is diverted from the more efficient to the less efficient country under
a discriminatory tariff regime. The consequences of enforcing a uniform tariff
regime by imposing the MFN principle will be an overall gain in production
efficiency with distributional effects favoring the cost-efficient country.

Gatsios (1990) and Hwang and Mai (1991) assumed that the exporting coun-
tries are not active in setting policy. Hence, it is important to ask whether the
conclusions remain valid when both exporting governments also engage in trade
policy. Liao and Wong (2006) allowed all three governments (the governments
of the two exporting countries and that of the importing country) to be active in
terms of choosing optimal policies that maximize their welfare. For symmetric
exporting countries producing perfect substitute goods and engaging in Cournot
competition, they found that the importing country would choose a uniform tar-
iff regime, whereas the exporting countries would prefer a discriminatory tariff
regime. This is an interesting result, but the assumptions of homogenous prod-
ucts and Cournot competition leave open the question of whether it is robust
in a more general environment.

We extend the analysis of Liao and Wong (2006) in three different direc-
tions. First, we introduce product differentiation to move away from homoge-

1Although the GATT/WTO prohibits discriminatory import tariffs, the means for such
policy exist within GATT/WTO rules. For example, discriminatory tariffs can be imposed
through the enforcement of anti-dumping duty laws. Hence there are many ways by which
the WTO/GATT’s ban on discriminatory import tariffs can be and is circumvented.
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nous products. Second, we allow for countries that are asymmetric in terms of
production costs. Third, we consider both Cournot and Bertrand competition.
Using this generalized model we analyze the welfare consequences of two differ-
ent tariff regimes: a uniform tariff regime, as required by the MFN clause of
GATT/WTO, and a discriminatory tariff regime. We employ the model to ad-
dress how export subsidies affect the tariff rates and tariff regime chosen by the
importing country, whether exporting countries still pay a subsidy to their firms
(as proposed by Brander and Spencer (1985), and others) when it is known that
the importing country will respond, and whether countries achieve a mutually
beneficial outcome by agreeing to constrain their choices through MFN. We also
address the credibility of tariff regime announcements by the importing country.

Under a uniform tariff regime Liao and Wong (2006) prove, for goods that
are perfect substitute, that both exporting countries subsidize the firm in their
jurisdiction to shift rent from the importing country to its firm. We show that
their result is robust if goods are nearly perfect substitutes but breaks down if
the goods are sufficiently differentiated. Liao and Wong also show that for iden-
tical exporting countries the importing country always prefers a uniform tariff
regime while the two exporting countries prefer a discriminatory tariff regime.
We demonstrate this result holds for any degree of product differentiation and
for Bertrand competition. If countries are asymmetric in terms of production
costs the high-cost exporter always prefers the discriminatory regime, but the
low-cost producer prefers the uniform regime if there is a significant cost differ-
ential.

We follow Liao and Wong (2006) by analyzing the consequences of the im-
porting country announcing the tariff regime before level of the tariffs. However,
we also consider whether such an announcement can be credible. If the two ex-
porting countries are identical then the importer has no incentive to deviate
from the announced tariff regime. With a cost asymmetry the announcement
of a uniform tariff regime by the importer is not a credible strategy since there
is an incentive to deviate to a discriminatory regime. The discriminatory tar-
iffs chosen after deviation harm the low-cost exporter and reduce global welfare.
These findings imply that an international body can play a role in ensuring tariff
agreements are respected and provide motivation for the importing country to
make an international commitment to follow an announced tariff regime (such
as to follow the MFN clause of GATT/WTO) which cannot be easily changed.

The paper is structured as follows. In section 2 we describe the model used
in the paper and derive the equilibrium for the discriminatory tariff regime and
the uniform tariff regime under the assumption of Cournot competition. Section
3 provides a welfare comparison of the two tariff regimes. This is undertaken for
symmetric exporters and then for asymmetric exporters. Section 4 analyzes the
credibility of tariff regime announcements by the importing country. It is shown
in Section 5 that the same qualitative results hold for Bertrand competition
between the exporters. Section 6 concludes.
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2 Model and Equilibrium

The basic structure of the model is adopted from Hwang and Mai (1991) and
Liao and Wong (2006). The world economy consists of three countries and
two firms producing differentiated products. The domestic country imports the
differentiated products from the foreign countries. For simplicity, we assume
that the domestic country does not produce these products nor do the foreign
countries consume them. It is also assumed that the domestic government un-
derstands the structure of the oligopolistic industry and is able to set credible
tariffs on imports. Throughout the paper we consider only the case of a specific
tariff.2 The main differences between this paper and Liao and Wong (2006)
are that they analyze Cournot competition with homogenous products while
we focus upon differentiated products and also consider Bertrand competition.
Hwang and Mai (1991) consider Cournot competition for differentiated products
but with inactive exporting governments. In contrast, we allow the exporting
countries to be active in the determination of policy.

2.1 Structure

The governments of the three countries choose their policy variables to max-
imize the welfare of their countries. The government of each exporting coun-
try chooses an export subsidy, while the government of the importing country
chooses a tariff. To analyze the interactions among the governments we consider
the following four-stage non-cooperative game. In the first stage, the domes-
tic importing country announces whether it is using a uniform tariff regime or
a discriminatory tariff regime. In the second stage, the two foreign exporting
countries choose their export subsidies simultaneously and non-cooperatively to
maximize their welfare. In the third stage, after observing the export subsidies,
the domestic importing country imposes tariffs according to the tariff regime it
announced in the first stage. The firms move simultaneously in the last stage of
the game and each firm takes the tariff and subsidy rates, as well as the decision
of the other firm, as given. All technology and demand information is known to
all parties. In what follows, we determine the equilibrium of the game for the
two tariff regimes. The regimes are then compared in terms of the welfare of the
domestic importing country and the welfare of the foreign exporting countries.

The demand side of the model in the domestic country is derived from the
utility maximization problem of a representative consumer. Label the two im-
ported goods as 1 and 2 (the same labels are also adopted for the countries from
which the goods originate) and denote the net benefit function of the domestic
consumer by

U = u (q1, q2) + Z, (1)

where Z is a competitive numeraire good, and qi is the consumption of good i.

2This is done for analytical simplicity. Note that in the competitive case, specific and ad
valorem tariffs lead to the same outcomes, while under imperfect competition they lead to
different outcomes.
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The sub-utility function is

u (q1, q2) = q1 + q2 −
1

2

(
q21 + 2γq1q2 + q

2

2

)
, 0 ≤ γ ≤ 1. (2)

The parameter γ indicates the extent of product differentiation (see Tirole,
1990). At γ = 1 the products are perfect substitutes. As γ decreases the
products become less homogenous, and at γ = 0 the demands for the two goods
are independent. From the utility function it is straightforward to derive the
inverse demand functions

p1 = 1− q1 − γq2, p2 = 1− q2 − γq1. (3)

Firm i has constant marginal cost, ci, and a fixed cost, Fi. Since we do not
deal with the entry of firms, fixed costs are set to zero for simplicity. The level
of profit, πi, for firm i is

πi = (pi − ci + si − ti) qi, (4)

where pi is the price received, si is the export subsidy imposed by country i, and
ti is the import tariff imposed by the importing country on goods from country
i. With Cournot competition, the equilibrium output of firm i is

qi =
2 (1 + si − ci − ti)− γ (1 + sj − cj − tj)

4− γ2
. (5)

With Bertrand competition, the equilibrium price charged by firm i is

pi =
2 (1− si + ci + ti)− γ (1 + γ + sj − cj − tj)

4− γ2
(6)

It can be seen from (5) and (6) that with the functional forms used here the
equilibrium prices and quantities may become negative for some combinations
of costs. Since negative prices and quantities make no economic sense in this
context, the analysis of later sections restricts attention to permissible cost
combinations that ensure all values are nonnegative in equilibrium.

The importing country chooses the tariffs imposed to maximize consumer
surplus

W = u (q1, q2)− p1q1 − p2q2. (7)

Under the discriminatory tariff regime it chooses (potentially) different tariff
rates t1 and t2. Under the uniform tariff regime it sets the same tariff rate
t = t1 = t2 on the imports from both countries. The exporting countries choose
their subsidy rates simultaneously to maximize their own firm’s profit net of
subsidies

Wi = πi − siqi. (8)

In this section we consider Cournot competition between the two firms. The
results for Bertrand competition are qualitatively identical to those for Cournot
and are briefly described in Section 5.

5



2.2 Discriminatory tariff regime

Assume that the importing country announces it will employ the differentiated
tariff regime. After the announcement of the regime each exporting country
chooses its export subsidy. The exporters move simultaneously, each taking the
export subsidy of its competitor as given but being aware of how the choice of
subsidy will subsequently affect the tariff. In the following stage, the importing
country chooses the tariffs, taking the exporters’ subsidies as given.

Solving the game shows that the equilibrium export subsidies are equal to

sDi = −
(
3− γ2

) [(
12− γ2

)
(1− ci)− 3γ (1− cj)

]

(12− 3γ − γ2) (12 + 3γ − γ2)
. (9)

The equilibrium tariffs set by the importing country are

tDi =
3
[(
12− γ2

)
(1− ci)− 3γ (1− cj)

]

(12− 3γ − γ2) (12 + 3γ − γ2)
. (10)

It can be seen from (9) and (10) that the equilibrium tariffs and subsidies have
opposite signs for any degree of product differentiation and any production costs.
The differences between the two subsidies and the two tariffs are

sD
1
− sD

2
=

(
3− γ2

)
(c1 − c2)

12− 3γ − γ2
, (11)

tD1 − t
D
2 =

3 (c2 − c1)
12− 3γ − γ2

. (12)

Analysis of the differences in (11) and (12) shows that the high-cost country
subsidizes its exports more heavily (or taxes its exports less) and faces a lower
tariff than the low-cost country. The discriminatory tariff policy has the effect
of partly equalizing the cost differences between the exporters and extracting
relatively more of the surplus of the low-cost exporter.

When the welfare comparisons are made in the next section the case of
equal production cost is particularly important. With equal production costs,
c1 = c2 = c, the equilibrium tariffs and subsidies are given by

tD
1

= tD
2
=

3 (1− c)
12 + 3γ − γ2

≡ tDE , (13)

sD1 = sD2 = −
(3− γ) (1− c)
12 + 3γ − γ2

≡ sDE . (14)

It can be seen directly that the equilibrium tariff is positive and the equilibrium
subsidy is negative. The negative subsidy implies that exports are taxed.

2.3 Uniform tariff regime

When the uniform tariff regime is in operation the importing country sets a
single tariff for the products from both exporting countries. The exporting
countries remain free to set subsidies independently.
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The equilibrium value of the uniform tariff is

tU =
5 (2− c1 − c2)
2 (17 + 3γ − 2γ2)

. (15)

The equilibrium subsidy set by exporting country i is

sUi =

(
1− γ − γ2

) [
5 (1 + 2γ) (1− cj)−

(
29− 4γ − 4γ2

)
(1− ci)

]

(12− 7γ − γ2) (17 + 3γ − 2γ2)
. (16)

It can be seen that the equilibrium uniform tariff rate is always positive, whereas
the signs of the export subsidies depend on the degree of product differentiation
and the values of the production costs.

The first factor in the numerator of sUi is positive when the degree of product
differentiation is high, 0 ≤ γ < γ∗ =

(√
5− 1

)
/2 ≈ 0.618, and negative when

the two products are close substitutes, γ∗ < γ ≤ 1. In Figure 1 the dependence
on production costs of the sign of the optimal subsidies is illustrated for different
values of γ. For γ < γ∗ (the magenta and blue lines in the figure) the export
subsidy of country 1 is positive above the solid line, negative below, and zero
along the line, whereas the export subsidy of country 2 is positive to the right
of the dashed line, negative to the left, and zero along the line. For γ > γ∗

(the red lines in the figure) the converse is true. The black lines correspond to
γ = γ∗.

The difference between the two subsidies is

sU
1
− sU

2
=
2
(
1− γ − γ2

)
(c1 − c2)

12− 7γ − 2γ2
. (17)

With a high degree of product differentiation (0 ≤ γ < γ∗) the higher-cost coun-
try subsidizes its exports more heavily, or taxes them less, than the lower-cost
country. With a low degree of product differentiation the situation is reversed.

With identical production costs, c1 = c2 = c, the tariff and subsidies become

tU =
5 (1− c)

17 + 3γ − 2γ2
≡ tUE, (18)

sU
1

= sU
2
= −

2 (1− c)
(
1− γ − γ2

)

17 + 3γ − 2γ2
≡ sUE. (19)

Note that these values are different from the case with identical costs under the
discriminatory tariff regime. This difference is due to the change in strategic
structure between the two regimes.

When the discriminatory tariff regime is in operation a country’s choice
of export subsidy affects the tariff on its product relative to the tariff on the
other exporter’s product. The tariff policy of the importer always operates to
partly equalize cost differences, so it benefits the high-cost exporter relative
to the low-cost exporter. This gives an incentive for each exporter to appear
high cost. They achieve this by imposing a smaller subsidy (or even a tax) on
exports. In contrast, when the uniform tariff regime is in operation there is no
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Figure 1: Signs of optimal subsidies
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relative advantage to be secured by manipulating the subsidy: any change in the
uniform tariff also benefits the other exporting country. As a consequence, the
equilibrium subsidies in the discriminatory regime are smaller that the subsidies
in the uniform regime and this effect is stronger the closer substitutes are the
two goods.

3 Welfare comparison

In this section we compare the welfare levels of the three countries under the
two tariff regimes. This is first undertaken for the case of identical production
costs and then for the case of asymmetric costs. The intention is to determine
the preferences of the countries over the alternative regimes.

3.1 Identical production costs

As we have already observed the equilibrium tariffs and subsidies differ between
the two regimes even when production costs are identical. These differences
imply that the two regimes have different welfare consequences.

The assumption of identical production costs make the comparison of welfare
levels between regimes straightforward. Direct computation determines that the
welfare levels of the importer and the two exporters under the uniform regime
with identical costs are

WU
I =

25 (1− c)2 (3 + γ)
(17 + 3γ − 2γ2)2

, (20)

WU
E =

5 (1− c)2
(
7− 2γ − 2γ2

)

(17 + 3γ − 2γ2)2
. (21)

Under the discriminatory regime the corresponding welfare levels are

WD
I =

9 (1− c)2 (3 + γ)
(12 + 3γ − γ2)2

, (22)

WD
E =

3 (1− c)2
(
6− γ2

)

(12 + 3γ − γ2)2
. (23)

The first proposition shows that the result of Liao and Wong (2006) concern-
ing preferences over regimes extends to the setting of differentiated products.

Proposition 1 With identical production costs and any degree of product dif-
ferentiation:

(i) The welfare level of the importing country is higher under the uniform
tariff regime.

(ii) The welfare levels of the exporting countries are higher under the dis-
criminatory tariff regime.
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Proof. The proposition can be proved by considering the welfare differences

WD
I −WU

I = −
(1− c)2 (3 + γ)3

(
111 + 24γ − 11γ2

)

(12 + 3γ − γ2)2 (17 + 3γ − 2γ2)2
< 0,

WD
E −WU

E =
2 (1− c)2 (3 + γ)3

(
3 + 11γ + 2γ2 − γ3

)

(12 + 3γ − γ2)2 (17 + 3γ − 2γ2)2
> 0.

The proposition establishes that importing and exporting countries have
different rankings of the two regimes. It may seem surprising that the importer
prefers to have only one policy instrument when it is possible to have two. The
explanation for this is that the exporters have a first-mover advantage and are
able to manipulate the discriminatory regime to their advantage by reducing
their subsidies. This point was emphasized when the equilibrium values of the
tariffs and subsidies were contrasted. By announcing the uniform regime it is
possible for the importer to reduce the incentive for the exporters to engage in
this manipulation.

The fact that the preferences of the countries are not aligned makes it in-
teresting to ask which regime maximizes the aggregate level of welfare. This
question is answered by the next proposition which defines global welfare as the
sum of the welfare levels of the importing country and two exporting countries.

Proposition 2 Global welfare is higher under the uniform tariff regime.

Proof. Summing the welfare levels in the two regimes and considering the
difference gives

(
WD
I + 2WD

E

)
−
(
WU
I + 2W

U
E

)

= −
(1− c)2 (3 + γ)3

(
99− 20γ − 19γ2 + 4γ3

)

(12 + 3γ − γ2)2 (17 + 3γ − 2γ2)2
< 0.

3.2 Asymmetric production costs

The consideration of asymmetric production costs for the two firms allows for a
wider range of outcomes. In what follows we assume, for simplicity, that c1 = 0
and c2 = c.

In the equilibrium under the discriminatory regime the subsidy levels chosen
by the low-cost and the high-cost exporters, respectively, are

s1 = −
(
3− γ2

) [
12− 3γ (1− c)− γ2

]

(12 + 3γ − γ2) (12− 3γ − γ2)
, (24)

and

s2 = −
(
3− γ2

) [(
12− γ2

)
(1− c)− 3γ

]

(12 + 3γ − γ2) (12− 3γ − γ2)
. (25)
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Both the low-cost exporter and the high-cost exporter tax their exports for any
c and γ. The tariff levels chosen by the importing country are

t1 =
3
[
12− 3γ (1− c)− γ2

]

(12 + 3γ − γ2) (12− 3γ − γ2)
, (26)

and

t2 =
3
[(
12− γ2

)
(1− c)− 3γ

]

(12 + 3γ − γ2) (12− 3γ − γ2)
. (27)

Under the uniform regime the subsidies and the tariff are

s1 = −
(
1− γ − γ2

)
[24 + 5c (1 + 2γ)− 2γ (7 + 2γ)]

(12− 7γ − 2γ2) (17 + 3γ − 2γ2)
, (28)

s2 = −
(
1− γ − γ2

) [
24− c

(
29− 4γ − 4γ2

)
− 2γ (7 + 2γ)

]

(12− 7γ − 2γ2) (17 + 3γ − 2γ2)
, (29)

and

t =
5 (2− c)

2 (17 + 3γ − 2γ2)
. (30)

The low-cost exporter taxes its exports for γ ≤ γ∗ =
(√
5− 1

)
/2 and subsidizes

its exports for γ > γ∗ for all values of c. For the high-cost exporter the result
is more complicated: when the cost differential is low, the high-cost exporter
taxes its exports for low values of γ and subsidizes its exports for high values of
γ. When the cost differential is high, the situation is reversed.

With c1 = 0 and c2 = c it is necessary to ensure that q2 remains non-negative
as c increases. This places a limit on the range of costs that are consistent with
each value of γ. Outside this range the high-cost country exports no output,
so the distinction between regimes has little interest. The restrictions implied
by the requirement for quantities to the positive are now investigated. Since
the high-cost exporter always exports less only their output level needs to be
considered.

In the equilibrium under the discriminatory regime the output level of the
high-cost exporter is

q2 =
3
[(
12− γ2

)
(1− c)− 3γ

]

(12 + 3γ − γ2) (12− 3γ − γ2)
≥ 0. (31)

The level of output is therefore positive if

c ≤ 1−
3γ

12− γ2
≡ cD (γ) . (32)

Under the uniform tariff regime the equilibrium output of the high-cost exporter
is

q2 =
5
[(
29− 4γ − 4γ2

)
(1− c)− 5 (1 + 2γ)

]

2 (12− 7γ − 2γ2) (17 + 3γ − 2γ2)
≥ 0, (33)
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so that output is positive in this regime if

c ≤ 1−
5 (1 + 2γ)

29− 4γ − 4γ2
≡ cU (γ) . (34)

From (32) and (34) it follows that

cU (γ)− cD (γ) = −
60 + 33γ + 7γ2 + 2γ3

(12− γ2) (29− 4γ − 4γ2)
< 0,

for all values of γ. Therefore, the constraint given by cU (γ) binds first. This
implies that to make a valid welfare comparison with both countries exporting
we need to restrict c to the interval

[
0, cU (γ)

]
for every γ.

The welfare effects are summarized in the following proposition assuming
0 ≤ c ≤ cU (γ).

Proposition 3 In an economy with asymmetric costs:
(i) The importer prefers the uniform regime for all γ.
(ii) There is a function c1(γ), which is increasing in γ for γ < γ

1
and decreas-

ing in γ for γ > γ1, such that the low-cost exporter prefers the discriminatory
regime if c < c1(γ) and prefers the uniform regime otherwise.

(iii) The high-cost exporter prefers the discriminatory regime for all c <
cU (γ), for all γ.

Proof. (Sketch)3 To prove part (i) we write the importer’s welfare difference
as

∆WI =W
D
I −WU

I = A1 (γ) c
2 +A2 (γ) c+A3 (γ) ,

and note that A1 (γ) < 0, A2 (γ) > 0, and A3 (γ) < 0 for all γ. Therefore, at
c = 0, ∆WI is negative and starts increasing as c increases. The argument is
completed by showing that ∆WI = 0 at some c > c

U (γ) for any given γ.
Similarly, to prove part (iii) we show that

∆W2E =W
D
2E −W

U
2E = B1 (γ) c

2 +B2 (γ) c+B3 (γ) ,

with B1 (γ) < 0, B2 (γ) > 0, and B3 (γ) > 0 for all γ. Therefore, at c = 0,∆W2E

is positive and increasing as c increases. Also, the positive root of∆W2E exceeds
cU (γ) for any given γ, and hence ∆W2E > 0 for all γ as long as c < cU (γ).

Finally, to prove part (ii) we show that

∆W1E =W
D
1E −W

U
1E = D1 (γ) c

2 +D2 (γ) c+D3 (γ) ,

where D1 (γ) < 0, D2 (γ) < 0, and D3 (γ) > 0 for all γ. Therefore, at c = 0,
∆W1E is positive and decreasing as c increases. Also, the positive root of
∆W2E is less than cU (γ) for all γ, and hence for every γ the welfare difference
∆W2E switches sign at some c (γ) < cU (γ).

3The detailed derivations are avaialbe from the authors on request.
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Figure 2: WD
E −WU

E for the low-cost country in an asymmetric economy

This proposition demonstrates that the importer has a preference for uni-
form regime for all permissible values of c and γ. This extends the result for
identical costs. Conversely, the high-cost exporter is always better off under
the discriminatory regime. The preferences of the low-cost exporter are more
complex. The basis of the argument in (ii) of the proposition is illustrated in
Figure 2. This country is only better off under the discriminatory tariff regime
for small values of the cost differential. Otherwise it is better off under the uni-
form regime. For any γ the switch of preference to the uniform regime occurs at

a value of c below cU (1) =
2

7
, which is the lowest permissible upper bound. As

γ increases the critical value of the cost differential rises until γ = γ̃ (see Figure
3), and then falls as γ increases further.

The implications of the proposition for agreement over a regime are summa-
rized in Figure 3. The low-cost exporter prefers the uniform regime above the
blue curve; the high-cost exporter prefers the discriminatory regime below the
green curve; and the importer prefers the uniform regime below the red curve.
The yellow line represents cU , so that permissible values of c and γ lie below
this curve. Therefore, between the yellow and blue curves the high-cost exporter
prefers the discriminatory regime while the low-cost exporter and the import-
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Figure 3: Preferences with Cournot competition

ing country prefer the uniform regime. Below the blue curve the two exporters
prefer the discriminatory regime and the importer prefers the uniform regime.
Consequently, within the permissible set there are no points for which all three
countries are in agreement about the preferred regime.

The existing literature has established the preference of the importer for
the uniform regime and the preference of the exporters for the discriminatory
regime for the case of homogeneous products and identical costs. This is a
special case of our model. Given equal costs the extension to differentiated
products does not affect the conclusion. However, asymmetric costs do make a
difference. For any given degree of differentiation the preferences over regimes
will change as the cost asymmetry increases (consider moving vertically upwards
from the horizontal axis in Figure 3). What is true for every set of permissible
parameter values is a fundamental disagreement over the choice of regime: at
no point do all three countries prefer the same regime. For all parameter values
the importer will prefer to announce the uniform regime. This leads into the
question of credibility that is addressed in the next section. Will the importer
honor the announcement of a uniform regime after the exporters have set their
subsidies?

As a prelude to considering credibility it is worth determining the level of
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world welfare for the two regimes. The difference in global welfare between two
regimes for the asymmetric case can be written as

(
WD
I +WD

1E +W
D
2E

)
−
(
WU
I +W

U
1E +W

U
2E

)
= F1 (γ) c

2 + F2 (γ) c+ F3 (γ) ,
(35)

where F1 (γ) < 0 and F2 (γ)
2 − 4F1 (γ)F3 (γ) < 0 for all γ. Therefore, the

welfare difference is negative for all values of c and γ. In the asymmetric world
global welfare is always higher under the uniform tariff regime.

4 Credibility of the announced policy

We showed in the previous section that (i) in a symmetric world the importing
country is better off under the uniform tariff regime while the exporting countries
are better off under the discriminatory regime, and that (ii) in an asymmetric
world there exists a set of values of c and γ for which two of the three countries
are better off under the uniform regime. In neither case is it possible to have all
three countries in agreement about the choice of regime. In this section we show
that having announced the uniform tariff regime the importing country has an
incentive to deviate to the discriminatory regime after the exporters choose their
subsidy levels.

It is not surprising that there is an incentive to deviate. The uniform regime
can be viewed as discriminatory with an additional constraint: under the dis-
criminatory regime the importing country has two policy instruments, whereas
under the uniform regime it has only one. In the game described to this point
the exporters have first-mover advantage in setting subsidies and use this to
negate the benefit to the importer of an additional policy tools in the discrimi-
natory regime compared to the uniform regime. If the importer deviates to the
discriminatory regime after the exporters have set their subsidies this overcomes
the first-mover advantage and allows the increased number of policy tools to be
exploited.

This argument is illustrated schematically in Figure 4. The subsidy level
is on the horizontal axis, and the welfare of the importing country is on the
vertical axis. For any given subsidy level chosen by the exporters the importer’s
welfare is higher under the discriminatory regime. However, the optimal choice
of subsidies is lower under the discriminatory regime. Hence, the importer’s
welfare under the uniform regime, given the optimal choice of subsidy under the
uniform regime, may be higher than importer’s welfare under the discriminatory
regime, given the optimal choice of subsidy under the discriminatory regime.

The central result concerning the credibility of the announcement of a uni-
form regime are summarized in the next proposition.

Proposition 4 (i) If production costs are identical then the announcement of
the uniform regime is credible.

(ii) If production costs are asymmetric then the announcement of the uniform
regime by the importer is not credible.

15



Uniform

Discriminatory

Subsidy

Welfare

D
s

U
s

D

IW

U

IW

d

I
W

Figure 4: Gain from deviation

Proof. If the importer deviates to discriminatory tariffs after the exporters
have chosen their subsidy levels its optimal choice of the tariffs is

tdi =
5 (1− ci)

17 + 3γ − 2γ2
−

(ci − cj)
(
4γ2 + 11γ − 1

)

(3− γ) (12− 7γ − 2γ2) (17 + 3γ − 2γ2)
.

Using these tariff values the welfare gain of the importer is

W d
I −W

U
I =

25 (ci − cj)
2

4 (3− γ) (12− 7γ − 2γ2)2
.

In the symmetric case the tariffs after deviation are the same as without devi-
ation

td
1
= td

2
=

5 (1− c)
17 + 3γ − 2γ2

,

so thereforeW d
I −WU

I = 0, and the importing country’s welfare is unchanged. If
costs are asymmetric thenW d

I −WU
I > 0 and the importer gains from deviating

to discrimination.
Hence, as long as the production costs are asymmetric the importer has

an incentive to deviate to the discriminatory regime. The larger the difference
in costs between the two exporting countries, the more the importing country
benefits from such a deviation.

As a result of this deviation in the asymmetric case the low-cost exporter
loses and the high-cost exporter gains since

W d
1E −W

U
1E = −Ac

2 −Dc < 0, (36)
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and
W d
2E −W

U
2E = −Bc

2 +Dc > 0, (37)

where

A =
5
(
95 + 255γ − 190γ2 − 30γ3 + 20γ4

)

4 (12− 7γ − 2γ2)2 (17 + 3γ − 2γ2) (3− γ)2
> 0, (38)

B =
5
(
959− 681γ − 178γ2 + 146γ3 + 8γ4 − 8γ5

)

4 (12− 7γ − 2γ2)2 (17 + 3γ − 2γ2) (3− γ)2
> 0, (39)

D =
5 (3 + γ) (2− γ)

(12− 7γ − 2γ2) (17 + 3γ − 2γ2) (3− γ)
> 0. (40)

Note that the low-cost exporter loses from the deviation even though they may
prefer the discriminatory regime in some circumstances. This finding is a con-
sequence of the partial equalization brought about by the discriminatory tariffs.
Finally, deviation reduces global welfare

WC
I,d +W

C
1E,d +W

C
2E,d −

(
WC
I,UE −W

C
1E,UE −W

C
2E,UE

)

= −
5c2

(
47− 31γ − 8γ2 + 4γ3

)

4 (3− γ)2 (12− 7γ − 2γ2)2
< 0. (41)

These results demonstrate that the best strategy for the importer is to an-
nounce a uniform regime, allow the exporters to set subsidies on the basis of
this announcement, and then to deviate to discrimination. This discrimination
transfers surplus from the exporters to the importer. It also reduces the welfare
of the low-cost exporter. This finding could be a reason why international bodies
are required to sustain rules on tariff behavior. Since the outcome after devia-
tion by the importer hurts the low-cost exporter it is in the interest of aiding
efficient exporters to ensure that such opportunistic behavior of importers does
not occur. This provides the justification for the MFN clause since it prevents
deviation to discrimination. Observe that the low-cost exporter actually prefers
discrimination if the cost differential is large, provided that it is announced in
advance of the subsidy choice. It is deviation after announcement that is not
liked.

5 Bertrand competition

Under Bertrand competition between the firms from the two exporting countries
the outcome is qualitatively identical to the one under Cournot competition. We
therefore provide only a brief summary of the conclusions.

The countries’ preferences for regime are shown in Figure 5. The low-cost
exporter prefers the uniform regime above the blue curve; the high-cost ex-
porter prefers the discriminatory regime below the green curve; and the importer
prefers the uniform regime below the red curve. The yellow line represents cU ,
so that permissible values of c and γ lie below this curve. Therefore, between
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Figure 5: Preferences with Bertrand competition

the yellow and green curves the high-cost exporter prefers the discriminatory
regime while the low-cost exporter and the importing country prefer the uni-
form regime. Below the blue curve the two exporters prefer the discriminatory
regime and the importer prefers the uniform regime. Consequently, within the
permissible set there are no points for which all three countries are in agreement
about the preferred regime.

It remains true that the importing country has an incentive to deviate to
the discriminatory regime after announcing the uniform tariff regime. As a
result of such deviation, the low-cost exporter incurs a welfare loss, the high-
cost exporter gains, and the global welfare is reduced. These results are all
exactly as for Cournot competition. Thus, changing the mode of competition
does not change any of the conclusions.

6 Summary

The paper has addressed the question of whether countries can achieve a mu-
tually beneficial outcome by following the MFN principle, i.e. the importing
country applies the same tariff to all exporting countries. We have shown that
under the uniform tariff regime the welfare level of the importing country is
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higher than under the discriminatory tariff regime. However, after the export-
ing countries have optimally chosen their export subsidies the importing country
has an incentive to deviate to the discriminatory regime. These results holds for
both Cournot and Bertrand competition between the exporting countries, and
extend to differentiated goods and countries differing in the production costs.
Hence, the MFN principle is not sustainable unless it is enforced by some out-
side body. This gives motivation for the existence of international agencies with
the role of monitoring and enforcing tariff agreements.
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