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1 Introduction

Governments have a reason to form a trade agreement when an international externality is asso-
ciated with their trade-policy choices. When countries are large, if a government raises its import
tariff, then the world (offshore) price of the imported good is reduced. The importing country then
enjoys an improvement in its terms of trade, and the exporting country suffers a negative terms-
of-trade externality. As Johnson (1954) argues, when governments maximize national welfare and
markets are perfectly competitive, the associated non-cooperative equilibrium is inefficient, and
governments can achieve greater welfare by forming an appropriately designed trade agreement.
Bagwell and Staiger (1999) and Grossman and Helpman (1995) extend the modeling framework to
allow that governments have political-economic preferences. Allowing for a wide range of possible
political-economic motivations, Bagwell and Staiger (1999) show that the non-cooperative equilib-
rium is inefficient if and only if governments are motivated by the terms-of-trade consequences of
their respective trade policies. Building from this finding, they then characterize the form that an
efficiency-enhancing trade agreement might take. They show that the principles of reciprocity and
non-discrimination (MFN) play a useful role in guiding governments toward efficient policies.

In this paper, we move beyond the competitive-markets paradigm and expand our analysis to
include the realistic possibility that firms have market power. A firm with market power is itself
“large,” in the sense that it does not regard the market price as fixed; instead, such a firm recognizes
that its decisions may influence the price at which its output sells. We focus here on the rationale
for a trade agreement when markets are imperfectly competitive. The terms-of-trade externality
arises as well in markets with imperfect competition, but the well-known “profit-shifting” role for
trade policies in imperfectly competitive markets suggests that other international externalities
might also be present. We consider a sequence of models, and in each case identify the reason that
the non-cooperative equilibrium is inefficient. This work provides an important first step toward
understanding the form that an efficiency-enhancing trade agreement might take when markets are
imperfectly competitive.

When markets are imperfectly competitive, a government may be tempted to use trade policy
as a means of extracting profit from foreign exporters. This temptation arises as well, at least in
the short run, when markets are perfectly competitive; however, the consideration of imperfectly
competitive markets introduces several novel features. First, an understanding of the impact of
trade policy on the world price now requires a theory as to how price is determined when firms
possess market power. Second, when domestic firms also participate in the oligopolistic market,
trade policy may have strategic effects in so far as it alters the oligopolistic interaction between
domestic and foreign firms. While trade policy can again shift foreign profits to the domestic
treasury in the form of tariff revenue, it may now also shift some foreign profit to domestic firms.
Third, when markets are imperfectly competitive, output levels are often distorted away from
national or globally efficient levels. In the absence of domestic policies that directly target such
distortions, trade policies may serve as second-best policies that diminish existing distortions.

We show that there are new international externalities that arise when market power is present:



in addition to the terms-of-trade externality that travels through the world price, there are also
local price externalities that travel through domestic and foreign local prices. This indicates a more
complex international policy environment when market power is present, and it seems to suggest
that the task of a trade agreement may be more complicated in this environment as a result.
Nevertheless, the fundamental question for our purposes here is whether governments would make
unilateral policy choices that internalize these international externalities — whatever form these
externalities might take — in an appropriate fashion from a world-wide perspective, and if not, why
not. To answer this question, we need to examine the non-cooperative and efficient policy choices
in detail and evaluate the precise reasons for any divergence between them.

To determine the reason for the inefficiency of the Nash tariff choices, we follow Bagwell and
Staiger (1999) and evaluate politically optimal tariffs, defined as those tariffs that would hypotheti-
cally be chosen by governments unilaterally if they did not value the pure international rent-shifting
associated with the terms-of-trade movements induced by their unilateral tariff choices. With po-
litically optimal tariffs defined in this way, we may then ask whether politically optimal tariffs are
efficient in a particular environment under study, and thereby explore whether the Nash inefficien-
cies that arise in the presence of particular forms of market power can be given a terms-of-trade
interpretation, according to which the fundamental problem faced by governments in designing
their trade agreement is to find a way to eliminate terms-of-trade manipulation.

In the sections that follow, we consider various combinations of market structures in which
firms possess market power. The different settings serve to unveil and isolate key effects. In each
setting, we compare the optimal unilateral trade policies with the policies that would arise in
an efficient agreement between governments. The divergence between the unilateral and efficient
policies arises when an international externality is present. For each setting, we then derive the
politically optimal policies and evaluate their efficiency properties, and thereby determine whether
the Nash inefficiencies that arise under a particular market structure can be given a terms-of-trade
interpretation

We begin our formal analysis in section 2 with a simple 2-country partial equilibrium setting
in which the product under consideration is produced by a monopolist in the domestic country
and consumed in both the domestic and foreign countries, and in which exports of the product
therefore flow from the domestic country to the foreign country. We focus mainly on the case
where the domestic and foreign markets are integrated, so that the domestic monopolist cannot
price discriminate across the two markets and any difference in prices across the two markets is
therefore attributable to trade policies. At the end of the section, however, we also show how the
analysis extends when the markets are segmented.

We establish that import tariffs can be attractive for the importing country as a means of
capturing monopoly export profits in the form of tariff revenue, while export taxes can be attractive
to the exporting country as a means to reduce monopoly distortions in the domestic market, and we
show that inefficiencies arise when these policies are chosen non-cooperatively. Our main finding,

however, is to characterize the politically optimal tariffs and establish that these policies are efficient.



We thereby confirm that, if governments were not motivated by the terms-of-trade consequences
of their trade policies, then their policies would be efficient and a trade agreement would not be
needed. The model with export-sector market power thus shares an important feature with the
competitive-markets benchmark model: in both settings, the only rationale for a trade agreement
is to remedy the inefficient terms-of-trade driven restrictions in trade volume.

We next extend the analysis to allow for two-sided market power. Specifically, in section 3 we
examine the situation in which a single domestic firm sells at home and abroad and competes in
the foreign market with a single foreign firm which sells the same good. We thus now introduce the
possibility of international oligopoly competition. As before, we focus mainly on the case where
the domestic and foreign markets are integrated, so that firms cannot price discriminate across
the two markets and any difference in prices across the two markets is therefore attributable to
trade policies. At the end of the section, however, we also show how the analysis extends when the
markets are segmented.

In a setting with international oligopoly competition, trade policy may play a “strategic” role
by altering the nature of oligopolistic competition, as the seminal papers of Brander and Spencer
(1983, 1985) have shown. In particular, an important role for domestic export policy in such a
setting may be to shift profits from the foreign firm to the domestic firm. Likewise, foreign import
policy may shift profits from the domestic firm to the foreign firm. Here, we extend our analysis of
two-country models to include international oligopoly competition and thus strategic trade policies.
As before, we are primarily interested in understanding the rationale for a trade agreement in the
model under consideration. This focus again directs our attention toward the identification of
an international externality. For the model of strategic trade policies, and whether markets are
integrated or segmented, our main finding is that the terms-of-trade externality continues to provide
the only rationale for a trade agreement. In the Appendix, we consider as well an extension to
three-country models along the lines of the Brander-Spencer (1985) and Eaton-Grossman (1986)
strategic export policy analyses, and show that our findings apply to those settings as well.

The analysis described thus far maintains the assumption that the number of producers in each
country is fixed and invariant to trade policy. This gives rise to the existence of profitable firms in
the models we have described above, and it is the pursuit of those profits — either converted into
tariff revenue as in the monopoly exporter model of section 2, or shifted from one firm to another as
in the duopoly profit-shifting model of section 3 — combined with the relaxation of the assumption
of price-taking behavior that provides the novel role for government tariff intervention in these
models. An alternative role for government intervention can arise when free entry conditions serve
to eliminate profits in equilibrium even though firms are not price-takers. Our final task is to
consider this alternative by exploring models in which firms are not price takers but where entry
is free, and we again ask whether a novel role for trade agreements can be identified. We take this
up in section 4.

We first consider the case where markets are segmented. As Helpman and Krugman (1989)

describe, the case for trade policy in the presence of Cournot firms and free entry when markets



are segmented is analyzed by Venables (1985), who builds from the model of Brander and Krug-
man (1983) to identify a firm “delocation” effect of trade policy intervention that could enhance
the welfare of the intervening country: by triggering foreign exit and domestic entry, a domestic
import tariff can lead to greater competition in the domestic market and therefore lower prices
for domestic consumers. We first consider a model along these lines. We then turn to the case
where markets are integrated. Here, as Venables (1987) shows building on the model of Krugman
(1980), an alternative manifestation of the delocation effect of trade policy intervention can arise
in a monopolistically competitive setting if there are large transport costs associated with trade
in differentiated products. We consider a version of this model along the lines of that developed
in Helpman and Krugman (1989). As before, in each case we are primarily interested in under-
standing the rationale for a trade agreement in the models under consideration. This focus again
directs our attention toward the identification of an international externality. For the models of
firm delocation, and whether markets are integrated or segmented, our main finding is that the

terms-of-trade externality continues to provide the only rationale for a trade agreement.

2 Trade Policies and Market Power

In this section we consider a simple 2-country partial equilibrium setting in which the product
under consideration is produced by a monopolist in the domestic country and consumed in both
the domestic and foreign countries, and in which exports of the product therefore flow from the
domestic country to the foreign country. We focus mainly on the case where the domestic and
foreign markets are integrated, so that the domestic monopolist cannot price discriminate across
the two markets and any difference in prices across the two markets is therefore attributable to
trade policies. At the end of the section, however, we also show how the analysis extends when the
markets are segmented.

We establish that import tariffs can be attractive for the importing country as a means of
capturing monopoly export profits in the form of tariff revenue, while export taxes can be attractive
to the exporting country as a means to reduce monopoly distortions in the domestic market,
and we show that inefficiencies arise when these policies are chosen non-cooperatively. Our main
task, however, is to characterize the “politically optimal” tariffs and establish that these policies
are efficient. We thereby confirm that, if governments were not motivated by the terms-of-trade
consequences of their trade policies, then their policies would be efficient and a trade agreement
would not be needed. The model with export-sector market power thus shares an important feature
with the competitive-markets benchmark model: in both settings, the only rationale for a trade

agreement is to remedy the inefficient terms-of-trade driven restrictions in trade volume.

2.1 Integrated Markets

We consider the following model. The domestic country has a monopolist, which sells good y to

domestic consumers and also exports good y to foreign consumers. The local price in the domestic



market is P and the domestic demand function is D(P); likewise, the local price in the foreign
country is P* and the foreign demand function is D*(P*). Both demand functions are downward
sloping. The government of the domestic country has an export policy, ¢, where ¢ > 0 indicates
an export tariff; and the government of the foreign country has an import policy, t*, where t* > 0
corresponds to an import tariff. In this subsection we assume that the markets are integrated. This
means that any wedge between the prices P and P* must equal the sum of the export and import
tariffs for non-prohibitive trade taxes: P* = P+t +t*. Let us define the world (i.e., offshore) price
as PY = P+t = P*—t*. Since both governments may use trade policies, the world price is distinct
from both local prices.

When markets are integrated and trade policies ¢ and t* are given, the monopolist chooses P

(and thereby P* = P 4+t 4 t*) to maximize profit in the domestic and foreign markets:
I(P,t+1t*)=[P—c]D(P)+ [P —c]D*(P+t+1t"),

where c is the constant marginal cost of production for the monopolist. Under appropriate concavity
conditions, the associated first-order condition balances the effect of a price increase across the

integrated markets and may be written as follows:
Op(Pt+t*) =[P —c]D'(P)+ D(P)+ [P —cD"(P+t+t)+ D*(P+t+t*)=0. (1)

We observe from (1) that the profit-maximizing or monopoly price depends on ¢ + t*, the total
tariff on trade flows from the domestic to the foreign country, and so we represent the monopoly
price function as P(t 4 t*). Given downward-sloping demand functions, we see that the monopoly
price function must entail a positive markup over unit production costs: P(t 4 t*) > c¢. Since
PY = P+t = P*—t* we may use P*(t +t*) = P(t + t*) + t + t* to denote the corresponding
monopoly price function for foreign sales. Similarly, we may use the function P (¢,t*) to represent
the corresponding world price function.

For a large family of demand functions, including linear demand functions, P(t + t*) declines
as the total tariff rises. In this case of incomplete pass through, the monopolist absorbs some of
the incidence of trade taxes and thus reduces the price at which it sells. Under general conditions,
the final price paid by foreign consumers, P*(¢ + t*), rises with the total tariff. In what follows we
therefore assume P* rises and P falls with the total tariff. Finally, we note that our assumptions
ensure that the world price, P (t,t*), rises with the export tariff ¢ and falls with the import tariff
t*. The domestic country thus enjoys a terms-of-trade improvement when the domestic export
tariff is increased or when the foreign import tariff is reduced, whereas the foreign country enjoys
a terms-of-trade gain when the domestic export tariff is reduced or the foreign import tariff is
increased.

With the monopoly pricing problem now characterized, our next step is to consider the wel-

fare function that the domestic government maximizes. To begin, we assume that the domestic



government maximizes domestic country welfare. We can write domestic country welfare as
[P—c]D(P)+ CS(P)+ [P*— (c+t+t")|D*(P*) + tD*(P"),

where C'S(P) denotes domestic consumer surplus. The first two terms represent domestic welfare
on domestically sold units, the third term captures (post-tariff) profit on exported units, and the
final term is domestic tariff revenue. We may now simplify and represent domestic country welfare
as

W (P, P*, P¥) = [P — dD(P) + CS(P) + [P" — | D*(P*). 2)

Domestic country welfare is ultimately a function of the underlying tariffs; however, for our pur-
poses, it is more useful to write the welfare function as a function of prices (which are themselves
determined by tariffs), as we can then identify the specific channels through which trade policies
affect welfare.

Notice from (2) that domestic welfare depends on the foreign local price, P*, since the domestic
monopolist has market power and selects P and thus P*, with the units exported at the price P*
then determined by the foreign demand function. This feature distinguishes the current setting
from one in which domestic production takes place under conditions of perfect competition. In
that case, with price-taking firms, domestic welfare can again be written as the sum of producer
surplus, consumer surplus and tariff revenue. But the domestic local price P then determines the
levels of domestic production and domestic consumption, and so P determines as well domestic
export volume, domestic producer surplus and domestic consumer surplus. Given that t = P* — P,
it is then possible to express domestic tariff revenue as a function of P and P*. As a consequence,
with a competitive domestic production sector, all components of domestic welfare are determined
once P and P" are given, and so domestic welfare can be written as W (P, P*) in that case.

Hence, as (2) confirms, there is a new international externality present for the domestic govern-
ment when market power is present in the domestic export sector: in addition to the terms-of-trade
externality that travels through P", there is also a (foreign) local price externality that runs through
P*. This indicates a more complex international policy environment when market power is present,
and it seems to suggest that the task of a trade agreement may be more complicated in this en-
vironment as a result. Nevertheless, the fundamental question for our purposes here is whether
governments would make unilateral policy choices that internalize these international externalities
— whatever form these externalities might take — in an appropriate fashion from a world-wide per-
spective, and if not, why not. To answer this question, we need to go further and fully characterize
the remaining features of the model, so that we may then examine the non-cooperative and efficient
policy choices in detail and evaluate the precise reasons for any divergence between them.

To this end, we next consider the foreign country. Foreign country welfare takes the following
simple form:

W*(P*, PY) = CS*(P*) + [P* — PY|D*(P"), (3)

where C'S*(P*) denotes foreign consumer surplus. As with domestic welfare, we express foreign



welfare as a function of prices in order to isolate the price channels through which trade policies
affect welfare.

We may now characterize the Nash policy choices, which we take to be the optimal policies
that the governments would choose unilaterally in the absence of a trade agreement. Using the
expressions for domestic and foreign welfare that we have developed above, the first-order conditions

that jointly define the Nash choices of ¢ and t*, which we denote by tV and ¢*V, are given by:

dP dpP* dPY
il . - — = 4
Wp it + Wp a + Wp a 0, and ( )
, AP dpv

Evaluating the Nash conditions in (4) using the explicit expressions for welfare in (2) and (3) and
the monopolist’s first-order condition (1), it is direct to show that the foreign government imposes
an import tariff in the Nash equilibrium, while the domestic government may impose either an
export tax or an export subsidy in the Nash equilibrium depending on demand conditions.

Intuitively, the Nash export policy ¢V for the domestic country maximizes W (P, P*, P*) and
thus internalizes the effects of the induced changes in P, P* and P“ on domestic welfare. If
domestic demand were nonexistent, then the Nash export tax would be zero, because in that case
the objectives of the domestic monopolist would coincide with domestic welfare. In the presence of
domestic demand, however, two additional considerations arise. On the one hand, an export tax
has a beneficial effect in lessening the existing monopoly distortion in the domestic market (i.e., it
pushes P down toward c), and if this consideration dominates then the Nash export policy is an
export tax. On the other hand, under an export subsidy foreign consumers pay a lower price than
domestic consumers, and given appropriate demand conditions it is possible that facilitating the
implied price discrimination across markets for the domestic monopolist has a sufficiently beneficial
effect on domestic welfare that the Nash export policy is an export subsidy.

The Nash import tariff *V for the foreign country maximizes W*(P*, P¥) and thus internal-
izes the effects of the induced changes in P* and PY on foreign welfare. The foreign local price
determines the level of foreign demand. It thereby determines consumer surplus in the foreign coun-
try and also impacts foreign tariff revenue. The world price affects welfare in the foreign country
through its effect on foreign tariff revenue. The Nash import tariff for the foreign country weighs
the tariff revenue collected from the domestic monopolist against the loss in foreign consumer sur-
plus, and it is positive provided that the demand function is such that the exporting monopolist
does not pass through the full tariff (as we have assumed).

To evaluate the efficiency properties of the Nash tariff choices, we first need to characterize the

'In particular, we find that t¥ > 0 if and only if [—D(P)% > (P - c)D/(P) + D(P)]. The left-hand-side
of this condition is strictly positive. By examining the monopoly first-order condition (1), it can be seen that the
right-hand-side of this condition is zero when the monopolist has no incentive to price-discriminate across markets,
and so the condition is met in that case; and it is negative when the monopolist would like to price-discriminate in
favor of the domestic market, and so the condition is met in that case as well; but the right-hand-side is positive
when the monopolist would like to price-discriminate in favor of the foreign market, and under appropriate demand

conditions it can be sufficiently positive to violate the condition above and imply t¥ < 0 .



trade policy choices that would be internationally efficient in this environment. Consider, then,
an efficient or joint-welfare maximizing agreement that would maximize the sum of W and W*.
The world price cancels from this summation: the world price affects the distribution of rents
across countries but does not in itself affect efficiency. This observation provides one simple way of
understanding why tariff policies that are motivated by terms-of-trade effects lead to inefficiencies.
But we may still ask whether any other sources of inefficiency are present. To address this question,

we express joint welfare as
J(P,P*)=W(P,P*,PY)+W*(P*,PY) = [P—c|D(P)+CS(P)+[P*—c]|D*(P*)+CS*(P*). (5)

As inspection of (5) confirms, the local prices which maximize joint welfare are thus the perfectly
competitive prices: P = P* = ¢.> Governments, however, are unable to deliver these prices using
only their export and import tariffs. If governments adopt free trade policies, then the monopolist
sets P = P* > ¢, and deadweight loss results. Using a positive total tariff, governments could steer
supply toward the domestic market and push the domestic local price down to c. But a positive
total tariff introduces a wedge between P and P*, making it impossible that P* could also be set
equal to c¢. An efficient tariff pair would balance efficiency objectives across markets with the final
outcome satisfying ¢ < P and ¢ < P*.3

We next characterize the efficient tariffs at a more formal level. At the efficient tariffs, it is
impossible to increase joint welfare by changing the domestic export tariff or the foreign export
tariff. Recalling that the world price cancels from the joint welfare expression, the corresponding

first-order conditions that define efficient choices of ¢ and t* are thus given by:

dP dpP* , dpP*
_— * * == d
Wp 7 + Wp 7 + Wp 7 0, an (6)
dP dP* dP*
Wp— + Wps—— + Wp. = 0.
P T e TP g
We now recall that only the sum of ¢t and t* matters for P and for P*; hence, we have that % = gf:
and % = Cg;:. This implies in turn that the two efficiency conditions in (6) are really just one

independent condition: if the first efficiency condition in (6) is satisfied, then the second must be
as well, and vice versa. And as a consequence, efficiency requires only that the total tariff ¢t 4 ¢t*
satisfy the first (or second) condition in (6).

Observe that the Nash tariff choices are indeed inefficient. This can be confirmed by adding

2If all units of good y were sold domestically, then the domestic welfare function would take the form [P —c]D(P)+
CS(P). In this setting, as is well known, domestic country welfare is maximized at the perfect-competition outcome
(i.e., when P = ¢). The same logic applies as well for the foreign country.

#Suppose, for example, that ¢t +t* > 0 delivers P = c. The term [P —¢|D(P)+ CS(P) is then maximized; thus, by
reducing the total tariff and raising P slightly, the reduction in this term would only be second order. At the same time,
a lower total tariff would reduce P* and thus facilitate a first order increase in the term [P* — ¢]D*(P*) + CS™(P™).
Likewise, if t + t* < 0, then it would not be efficient to drive P* to or below c.



the two Nash conditions in (4) together to obtain

dP dp* dp* dPv  dpPv
1% 1% W £ DYPY)[—— — ] =
Py TP T (Pl dt dt*] 0, (7)

where in writing (7) we have used the fact that @ = Cg;*, as well as the fact that (2) implies

Wpw = D*(P*) and (3) implies Whe = —D*(P*) The term D*(P*)[dgtw - dé; | is strictly positive,
and so (7) implies that Wp + Wp*
choices. But then (6) 1mphes that the sum of the Nash tariffs is above that required for efficiency:

S W dP must be negative when evaluated at Nash tariff

in the Nash equilibrium, trade volume (D*(P*)) is inefficiently low.

To determine the reason for the inefficiency of the Nash tariff choices, we now follow Bagwell
and Staiger (1999) and define politically optimal tariffs as those tariffs that would hypothetically
be chosen by governments unilaterally if they did not value the pure international rent-shifting
associated with the terms-of-trade movements induced by their unilateral tariff choices. Specifically,
we suppose that the home government acts as if Wpw = 0 when choosing its politically optimal
tariff, while the foreign government acts as if W5, = 0 when choosing its politically optimal

tariff. We therefore define politically optimal tariffs as those tariffs that satisfy the following two

conditions:
dP dP*
= d
Wpd + Wp e 0, an (8)
dP*
Whi—— = 0.
L

With politically optimal tariffs defined in this way, we may ask whether politically optimal tariffs
are efficient, and thereby explore whether the Nash inefficiencies identified above can be given a
terms-of-trade interpretation, according to which the fundamental problem faced by governments
in designing their trade agreement is to find a way to eliminate terms-of-trade manipulation.
Before proceeding to evaluate the efficiency of the political optimum, it is useful to pause and
consider further the nature of the thought experiment envisioned in the politically optimal tariffs.
To fix ideas, let us begin at an initial level of t and t* and consider the domestic-country government,
whose welfare at these trade taxes is given by W(P(t + t*), P*(t 4+ t*), P*(t,t*)) as defined in (2).
Now consider a slight change in t to ¢t + € for € positive but small, and define P(€) = P(t + € + t*),
P*(e) = P*(t+ e+ t*) and P¥(e) = P"(t + ¢,t*). When evaluating this tariff change, the home
government does not value the pure international rent-shifting associated with the terms-of-trade
movements implied by this tariff change — and therefore acts “as if” Wpw = 0 — if it evaluates this

tariff change according to the alternative welfare function

W(P(e), P*(¢), P¥(¢)) = [P(€) = c|D(P(e)) + CS(P(e)) + [P¥(¢e) — ] D*(P*(e))  (9)

_/Pw(e)P(e) apw(x)D*uD*(x))dx
puw(0)-P0) O

The first three terms in (9) are together just W (P, P*, P"), while the last term subtracts the value



of the pure international rent-shifting associated with the terms-of-trade movements implied by the
tariff change under consideration.
To confirm that the domestic government acts “as if’” Wpw = 0 when it evaluates a tariff change

according to the alternative welfare function in (9), we may differentiate W with respect to € to get

ddll/ = [P(e) = ] D'(P(€)) P'(e) + [P (€) — | D*(P™(€)) P (e) (10)
+P" (e)D*(P*(€))[P'(e) + 1 — P (e)]
= [P(e) = | D'(P(€)) P'(e) + [P*(€) — | D*(P™(€)) P (e)

= WpPl(é) + WP*P*,(G),

where the second equality in (10) follows from the fact that P +¢ = P* and therefore [P'(e) + 1 —
PY(e)] = 0, and the final equality in (10) reflects the valuation of the tariff change according to
the welfare function W (P, P*, P) but with Wpw = 0. A similar interpretation can be given for
the politically optimal tariffs of the foreign government.

With regard to the nature of the thought experiment envisioned in the politically optimal tar-
iffs, there is an important distinction between the perfectly competitive environment considered
in Bagwell and Staiger (1999) and the imperfectly competitive setting that we analyze here. In
the perfectly competitive setting, domestic welfare can be written as W (P, P") as we have ob-
served above, and so in that case the politically optimal tariff for the domestic government satisfies
WP% = 0. In the case of perfect competition, then, it is immaterial whether the thought exper-
iment associated with politically optimal tariffs is interpreted to mean that the government acts
“as if” Wpw = 0 or rather that the government acts “as if” % = 0, because either way the term
pr% = 0; and under the second interpretation, politically optimal tariffs are the tariffs that
governments would choose unilaterally if they were “small” in world markets.* In the presence of
imperfectly competitive firms, however, this second interpretation is not valid, because the domestic
welfare function now includes P* as we have emphasized, and because the relationship P¥ = P*—t¢*

dP* _ dPv. dpv

o . : ‘o eom _
implies “— = “;—; and as a consequence, if the domestic government were to act “as if” “7— =0,

its unilaterally chosen tariff would satisfy Wpcfi—f = 0, which differs from the expression for the

politically optimal domestic tariff in (8) above. In effect, in the presence of imperfect competition,
it no longer makes sense to think of a hypothetical situation in which governments act as if they
were small in world markets, because their firms are not small.

We now proceed to evaluate the efficiency properties of politically optimal tariffs defined by (8).

Recalling that % = Cgt):, this is easily done: the two conditions in (8), when summed together,
imply the first condition in (6). Therefore, if governments could be induced not to value the pure
international rent-shifting associated with the terms-of-trade movements induced by their unilateral
tariff choices, then they would set efficient tariffs.

The politically optimal tariffs take an intuitive form. At the political optimum, we see from

'Bagwell and Staiger (1999, footnote 11) stress the first of these interpretations in their formal analysis, but both
interpretations are valid in the competitive markets setting.
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(8) that W5, = 0. This condition implies in turn that P* = P*, from which we conclude that the
politically optimal tariff for the foreign country is free trade: th, = 0.> The politically optimal
export policy is sensitive to market characteristics. When the domestic government imposes a
higher export tariff, it reduces the price in the domestic country, which has the beneficial effect
of reducing the domestic markup, P — ¢. At the same time, a higher export tariff also raises
the local price in the foreign country and thereby increases the foreign markup, P* — ¢. For the
domestic government, the lost foreign sales are valued at rate P“ — ¢ per unit; however, when the
foreign government applies its politically optimal tariff of free trade, we have that P* = P¥ and
the domestic government then experiences the full cost of a higher foreign markup. The domestic
government thus sets its politically optimal export policy so as to achieve an optimal balance in its
attempt to diminish both markups. The politically optimal export policy is thus sensitive to the
relative slopes of the domestic and foreign demand functions. In sum, politically optimal tariffs are
efficiently deployed to lessen existing distortions associated with monopoly pricing.

We can now extend the model slightly to allow that the foreign country is the mirror image
of the domestic country. Thus, while the domestic country has a monopolist that sells good y in
domestic and foreign markets, the foreign country likewise has a monopolist that sells good z in the
foreign and domestic markets. If the governments of these countries set their unilateral policies so as
to maximize their respective country welfare, then a trade agreement between the two governments
would offer scope for mutual gains if and only if the unilateral policies give rise to an inefficient
outcome. As we argue above, when governments are motivated by the terms-of-trade consequences
of their trade policies and set their unilaterally optimal tariffs, an inefficiency is created in the
resulting Nash equilibrium. And we have further shown that, if governments were not motivated
by the terms-of-trade consequences of their trade policies, then the resulting politically optimal
trade policies would be efficient. Thus, in the model with export sector monopoly power, if each
government maximizes the welfare of its country, we conclude that the only rationale for a trade
agreement is to remedy the inefficient terms-of-trade driven restrictions in trade volume.

We next show that this conclusion continues to hold even when governments have political-
economic objectives. To this end, we now allow that the domestic government may value profit
more heavily than consumer surplus and tariff revenue. Formally, we now suppose that the domestic

government maximizes a political-economic welfare function of the form
Y[P — ¢]|D(P) + CS(P) +~[P* — (c+t+t")|D*(P*) + tD*(P*),

where v > 1 is a political-economy weight (see, e.g., Baldwin, 1987, and Grossman and Helpman,
1994). The domestic government thus maximizes domestic country welfare when v = 1 and values

profit more heavily than consumer surplus and tariff revenue when v > 1. As before, we may

Given W*(P*, P¥) = CS*(P*)+[P* — P*]|D*(P*) and the fact that the derivative of C.S*(P*) equals —D*(P*),
we see that Wg. = —[P* — P¥]D*(P*). Since D*(P*) is a downward-sloping demand function, we conclude that
Wp« = 0 if and only if P* = P¥. We note that the foreign country’s politically optimal tariff is thus independent
of the home country’s export tariff. As we establish in the next section, this independence property disappears when
we allow for production in the foreign country.
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substitute for tariffs and rewrite the government’s welfare function as a function of local and world

prices:
W (P, P*,PY;~) =~[P — c|D(P) + CS(P) + v[P — c|D*(P*) + [P¥ — P]D*(P"). (11)

Holding fixed the volumes of domestic and foreign consumption, an increase in P transfers surplus
from domestic consumers (on domestically traded units) and tariff revenue (on internationally
traded units) to profit. This redistribution has no effect on domestic country welfare, but it raises
the welfare of the domestic government when v > 1. The welfare of the foreign government is again
given by the sum of foreign consumer surplus and tariff revenue as defined in (3): in the foreign
country, no firms produce good y, and so we do not include a political-economy parameter for the
foreign government.

A key observation from (11) and (3) is that joint welfare (i.e., the sum of W (P, P*, P";~) and
W*(P*, P")) is again independent of the world price. Whether or not the domestic government
has political-economic motivations, a change in the world price amounts to a pure transfer across
governments with the associated rent moving from one treasury to the other. We thus may again

represent joint welfare as a function of local prices only:
J(P,P*;vy) = W(P, P, P"; ) + W*(P, P¥). (12)

We may define efficient tariffs relative to J(P, P*;7) as those satisfying the conditions in (6),
and politically optimal tariffs relative to W (P, P*, P¥;~) and W*(P, P*) as those satisfying the
conditions in (8). Exactly as before, we may then show that politically optimal tariffs are efficient.
Thus, in the model with export sector monopoly power, for governments with political-economic
preferences, we conclude that the only rationale for a trade agreement is to remedy the inefficient
terms-of-trade driven restrictions in trade volume.

Notice the important role played by both import and export policies for this result. If, for
example, governments were assumed only to have import tariffs (¢t* for the foreign government,
with the home government passive in its export sector) at their disposal, then it is still the case
that efficiency would be defined as in (6) above, owing to the redundancy of the instruments ¢ and
t* in terms of their impacts on P and P*. The efficient total tariff would then be achieved entirely
through the import tariff, t*. But as can be seen from the conditions for the political optimum
in (8), the politically optimal setting of ¢* alone could not in general achieve efficiency. In the
absence of political-economy motivations, for example, the political optimum when only import
tariffs are available entails free trade, which is generally not efficient in the presence of a monopoly

exporter.® Therefore, the efficiency of the political optimum — and hence the ability to interpret

6 A second possibility is that governments have available only export policies. In this case, the foreign import
tariff is fixed at free trade, and efficiency must be achieved through the setting of the domestic export policy. Recall
now that, in the absence of political-economy motivations, the politically optimal setting of the import tariff is free
trade; thus, in this case, the efficiency of the political optimum does not require that import tariffs be available.
However, when political-economy motives are present, and more generally for other market structures as we show in
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the problem that a trade agreement can solve as a terms-of-trade problem — hinges importantly on
the assumption that governments have sufficient trade-tax instruments at their disposal. If they
did not, then other non-terms-of-trade problems might also be addressed by a trade agreement (in
this setting, just as more generally). But viewed in this way, it is also clear what the associated
non-terms-of-trade problem would be: a trade agreement could help substitute for missing trade
policy instruments (e.g., export policies) which, if available, would then convert the role of a trade
agreement back to the standard terms-of-trade driven Prisoners’ Dilemma.

We summarize the results of this section with

Proposition 1 In the model with export sector monopoly power, and for governments with or
without political-economic preferences, the only rationale for a trade agreement is to remedy the

inefficient terms-of-trade driven restrictions in trade volume.

2.2 Segmented Markets

Up to this point, we have focused on integrated markets. We now relax this assumption and
consider the possibility that the export monopolist can segment the domestic and foreign markets.
We find that the main conclusion established above for integrated markets carries over as well for
segmented markets.

We begin our discussion of segmented markets by considering the monopolist’s pricing problem.
When markets are segmented, the monopolist is free to select different prices in the domestic
and foreign markets, without worrying about international arbitrage. Formally, when markets are
segmented, the problem for the monopolist is to choose P and P* to maximize profit in the domestic

and foreign markets:
II(P,P*,t+t") =[P —c¢|D(P) + [P* — (c+t +t7)|D*(P"),

where D(P) and D*(P*) are the downward-sloping domestic and foreign demand functions, re-
spectively. Notice that P* can now be set independently of P, due to the assumption of market

segmentation. The first-order conditions for profit maximization are:

Ip(P,P*t+t*) = [P—dD'(P)+D(P)=0, and
Hp-(P,P*,t+t*) = [P*—(c+t+t")]D¥(P*)+ D*(P*)=0.

With segmented markets, the domestic price set by the monopoly exporter is independent of the
policies ¢t and t*. On the other hand, the profit-maximizing foreign price is a function of the total
tariff and may thus be represented as P*(t + ¢t*). Under general conditions, P*(t + t*) rises with
the total tariff. We also note that P > ¢ and P*(t+t*) > c is required by the monopoly first-order

conditions.

later sections, this special feature of politically optimal tariffs does not hold, and both import and export policies
must be available to ensure the efficiency of the political optimum.
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We consider next the domestic and foreign welfare functions. We can still write domestic welfare
as
[P—c]D(P)+ CS(P)+ [P*— (c+t+t")|D*(P*) + tD*(P").

Letting P¥ = P* — t*, we may thus again represent domestic country welfare as
W(P,P*,P¥) =[P — c|]D(P)+ CS(P) + [P — | D*(P").
Foreign welfare is denoted as W*(P*, P*) and once more takes the following form:
W*(P*,PY) = CS*(P*)+ [P* — PY|D*(P").

Joint welfare is the sum of W (P, P*, P*) and W*(P*, P“), and an important observation is that
joint welfare is again independent of the world price.
An efficient or joint-welfare maximizing agreement would maximize joint welfare. We may

formally express joint welfare as
J(P,P*)=W(P,P*,PY)+ W*(P*,P") =[P — ¢|D(P) + CS(P) + [P* — ¢|D*(P*) + CS*(P™).

Recalling that P is independent of ¢ and t*, we may express the first-order conditions that define

efficient choices of ¢t and t* as

dp* dP*
e Wh d 1
Wpe =+ W= 0, an (13)
dp* _ dp*
WP* W + WP* W = 0

Since the profit-maximizing foreign price is a function of the total tariff, we have that % = ‘;Z’: .

This implies in turn that the two efficiency conditions in (13) are really just one independent
condition: the satisfaction of either condition implies the satisfaction of the other.

Let us now consider the politically optimal tariffs. We again define the politically optimal tariffs
as the tariffs that the domestic and foreign government would choose unilaterally if they did not
value the pure international rent-shifting associated with the terms-of-trade movements induced
by their unilateral tariff choices. Specifically, we suppose that the domestic government acts as
if Wpw = 0 when choosing its politically optimal tariff, while the foreign government acts as if
Wpw = 0. Recalling once again that P is independent of ¢ and t*, we observe that politically
optimal tariffs are defined by

dpP*

Wp~ i 0, and (14)
. dP*
WP*% —_— O.

We may now immediately confirm from (14) that politically optimal tariffs satisfy the efficiency
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conditions in (13). We conclude that politically optimal tariffs are efficient.
It is interesting to consider the form that politically optimal tariffs take in segmented markets.
The first condition for political optimality Wp+%= = 0 implies [P¥ — ¢]D*(P*) = 0, which could

only happen if PY = c¢. Likewise, the second condition for political optimality W**% =0

implies P* = P". Together, the two conditions imply that P* = P“ = ¢; thus, the political
optimum amounts to a large export subsidy from the exporting country and then free trade by the
importing country. Intuitively, if governments could be induced not to value the pure international
rent-shifting associated with the terms-of-trade movements induced by their tariff choices, they
would set efficient tariffs. Once again, an exactly analogous result applies when governments have
political-economic objectives.

In summary, in the model with export sector monopoly power, whether governments maximize
national welfare or have political-economic preferences, we again conclude that the only rationale
for a trade agreement is to remedy the inefficient terms-of-trade driven restrictions in trade volume.

The introduction of segmented markets does not change this main conclusion.

3 Trade Policies and Profit-Shifting

In the previous section, we consider import and export policies when market power exists on one
side of the trading relationship. In this section, we extend the analysis to allow for two-sided market
power. Specifically, we examine the situation in which a single domestic firm sells at home and
abroad and competes in the foreign market with a single foreign firm which sells the same good.
We thus now introduce the possibility of international oligopoly competition. As before, we focus
mainly on the case where the domestic and foreign markets are integrated, so that firms cannot
price discriminate across the two markets and any difference in prices across the two markets is
therefore attributable to trade policies. At the end of the section, however, we also show how the
analysis extends when the markets are segmented.

In a setting with international oligopoly competition, trade policy may play a “strategic” role
by altering the nature of oligopolistic competition, as the seminal papers of Brander and Spencer
(1983, 1985) have shown. In particular, an important role for domestic export policy in such a
setting may be to “shift profits” from the foreign firm to the domestic firm. Likewise, foreign
import policy may shift profits from the domestic firm to the foreign firm. Here, we extend our
analysis of two-country models to include international oligopoly competition and thus strategic
trade policies. As before, we are primarily interested in understanding the rationale for a trade
agreement in the model under consideration. This focus again directs our attention toward the
identification of an international externality. For the model of strategic trade policies, and whether
markets are integrated or segmented, our main finding below is that the terms-of-trade externality
continues to provide the only rationale for a trade agreement. In the Appendix, we consider as
well an extension to three-country models along the lines of the Brander-Spencer (1985) and Eaton-

Grossman (1986) strategic export policy analyses, and show that our findings apply to those settings
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as well.

3.1 Integrated Markets

We consider the following model. The domestic country has a single firm, and the foreign country
also has a single firm. The firms produce the same good, and oligopoly competition between the
two firms takes the form of Cournot competition. If this good sells domestically at price P, then
domestic consumers demand D(P) units, where D(P) is a downward-sloping demand function.
Likewise, if this good sells in the foreign country at price P*, then foreign consumers demand
D*(P*) units, where D*(P*) is a downward-sloping demand function. In this section, we assume
that the markets are integrated. In general, trade occurs in only one direction when markets are
integrated. If the domestic firm exports to the foreign country, then the relationship between P and
P* implied by market integration is given by P* = P +t + t*, where ¢ is the export tariff imposed
by the domestic country and t* is the import tariff imposed by the foreign country. Without loss
of generality, we suppose that trade occurs in this direction. Finally, we define the world price as
PY=P+4+t=P" —t"

We begin by defining the market-clearing condition in the integrated market. Suppose that
domestic and foreign tariffs are given as ¢t and t*, and suppose as well that the domestic firm
produces ¢ units of output while the foreign firm’s output level is ¢*. The industry output Q = ¢+¢*
then determines P and thereby P* = P+t +t* through the (integrated) market-clearing condition

q+q" = D(P)+ D*(P+t+t"). (15)

Using this market-clearing condition, we may define P(q + ¢*,t + t*) or equivalently P(Q,t + t*)
and thereby represent the market-clearing domestic price as a function of the total output and
tariff levels, respectively. Likewise, we may define the associated market-clearing foreign price as
P*(Q,t+t*) = P(Q,t+t*)+t+t*. Given our assumption of downward-sloping demand functions,
we can easily show that P(Q,t+ t*) is decreasing in both @ and the total tariff, ¢ + t*. Intuitively,
when the total tariff is raised, the foreign price is directly elevated and aggregate demand (i.e., the
right-hand side of (15)) is thus reduced. Market-clearing can be restored only when the domestic
price P is lowered so that aggregate demand can be expanded back to the original level. In the
end, an increase in the total tariff results in a lower domestic price P, a higher foreign local price
P* and a larger wedge between the two prices.

We next consider the optimal output choice for the domestic firm. Facing domestic and foreign
tariffs t and t*, the problem for the domestic firm is to choose its output ¢ to maximize its profit
in light of the foreign firm’s output choice ¢*. Using the market-clearing condition, we may define

the domestic firm’s profit as:
(g, q",t+t*) = [Plg+ ¢, t + 1) — cJq.
The first-order condition that defines the domestic firm’s optimal output choice equates the marginal
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revenue and marginal cost that are associated with a slight increase in its output:

0P
IM,(q,q", t +1t*) = [=—=q+ P(-)] —c =0,
q(¢:q ) =1 20" ()]
where we use P(-) to denote P(q+q*, t+t*) to reduce notation. The domestic-firm reaction function
is derived from this equation and indicates the profit-maximizing quantity choice for the domestic

firm when the foreign firm is expected to supply ¢* units and the total tariff is ¢ 4 ¢*.7 Using (15)

to derive g—g = D’(P)+D*1’(P+t+t*)7 we note that the first-order condition can be rewritten as

g+ [P() = d[D'(P()) + D"(P() + t+t7)] = 0.

It thus follows that the markup for the domestic firm is positive: P(-) > c.

Similarly, for given tariff policies ¢ and t*, the problem for the foreign firm is to choose its output
q* to maximize its profit in light of the domestic firm’s output choice q. The foreign firm’s profit
is:

(g, ¢",t +17) = [P (¢ + ¢t +17) = g,

where P*(q + ¢*,t + t*) = P(q + ¢*,t + t*) + t + t* is the market-clearing foreign price. The
first-order condition that defines the foreign firm’s optimal output choice equates the associated

marginal revenue and marginal cost for the foreign firm:

*

[8P

IT". Lttt
q (qvq ) + ) aQ

¢+ P(-)]—-c =0,
where we use P*(-) to denote P*(q+q¢*, t+t*) to reduce notation. The foreign-firm reaction function
is derived from this equation and indicates the profit-maximizing quantity choice for the foreign

firm when the domestic firm is expected to supply ¢ units and the total tariff is ¢ + ¢*.8 Again we

_ 1
= D(P)+D* (P+i+t7)

may use (15) to derive %—IZ; , and so the first-order condition can be rewritten

as

q¢" + [P*() = "|[D'(P(-)) + DY (P*(-))] = 0.

Thus, the markup for the foreign firm is also positive: P*(-) > c*.

At the Nash equilibrium of the Cournot game, both the domestic and foreign firms are on their
respective reaction curves. Let ¢V (t 4+ t*) denote the Cournot-Nash output choice of the domestic
firm and ¢*V(t + t*) denote the Cournot-Nash output choice of the foreign firm. We can then
represent the total output in the Cournot equilibrium as Q™ (¢t + t*) = ¢V (t 4+ t*) + ¢*V(t + t*).
From here, we may define the Cournot-Nash prices as functions of the total tariff. Specifically, let
PN (t+t*) = P(QN (t+t*),t+1*), P*N(t+t*) = PN(t+t*)+t+t*, and PPN (¢, t*) = PN (t+t*)+t =
P*N(t+t*) —t* denote the Cournot-Nash domestic, foreign and world price functions, respectively.

In this model, an increase in the total tariff results in a reduction in the market-clearing domestic

"We assume that the second-order condition holds.
#Once again we assume that the second-order condition holds.
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price. In turn, this reduction lowers the marginal revenue from output expansion for the domestic
firm. We thus expect that the domestic firm’s reaction function may shift in as the total tariff
is raised.” Similarly, an increase in the total tariff results in an increase in the market-clearing
foreign price, which has the effect of raising the marginal revenue from output expansion for the
foreign firm. On this basis, we may expect that the foreign firm’s reaction function may shift
out when the total tariff is increased. The Cournot-Nash equilibrium occurs at the quantities at
which the two reaction functions intersect. In light of the expected effects of the total tariff on the
respective reaction functions, we anticipate that an increase in the total tariff may cause ¢/ (t 4 t*)
to decrease and ¢*V (t+1t*) to increase. Since markups are positive, such quantity adjustments may
be interpreted as shifting profit from the domestic to the foreign firm. The quantity adjustments
are expected to moderate but not reverse the price effects associated with a total tariff increase;
thus, we expect that an increase in the total tariff would raise the Cournot-Nash foreign price,
P*N(t + t*), and decrease the Cournot-Nash domestic price, PV (¢ + ¢*). In the discussion that
follows we assume that P*V rises and PV falls with the total tariff, although our main results do
not depend on this assumption. Finally, we note that our assumptions ensure that the world price,
PY(t,t*), rises with the export tariff ¢ and falls with the import tariff ¢*: a higher tariff by one
country improves its own terms of trade and diminishes the terms of trade of its trading partner.!”

Let us now consider a particular experiment in which ¢ is increased and t* is decreased to an
equal degree so that the total tariff ¢ + ¢* is unchanged. With the total tariff held constant, the
domestic and foreign respective Cournot-Nash outputs and local prices are all also unchanged. The
proposed change does, however, generate an improved terms of trade for the domestic country and
a diminished terms of trade for the foreign country. The terms-of-trade movement in this scenario
generates a pure rent transfer; in particular, the proposed tariff adjustments have no effect other
than to transfer tariff revenue from the foreign treasury to the domestic treasury. Clearly, all else
equal, an improved terms of trade raises a country’s welfare.

We now consider the domestic welfare function in detail. In the integrated market, any wedge
between the foreign and domestic local prices is attributable to the total tariff. This property must
hold in particular at the Cournot-Nash equilibrium; thus, we have that t + t* = P*N — PN where
to ease the notational burden we now suppress the dependence of the Cournot-Nash prices on the
total tariff. We next may write ¢*V (t+t*) = ¢*V(P*N — PY) and thereby express the foreign firm’s
Cournot-Nash output as a function of the price wedge in the Cournot-Nash equilibrium. At this

point, we can represent domestic welfare as

(PN~ D(PY)+CS(PV)+[PN — (c+t+t%)|[D* (P*N) =N (PN — PY)|+t[D* (P*N)—g*N (PN — PM)).

%Tn the Appendix, we develop a version of the model in which domestic and foreign demand functions are linear.
For that model, all of the properties described in this subsection hold.

0Helpman and Krugman (1989, Chapter 6) consider a model in which a single firm produces but no consumers
demand the export good in the exporting country. Under Cournot competition, they argue that when a firm also
produces the good in the importing country, it is more likely that a higher import tariff results in a terms-of-trade
gain for the importing country than would be the case if there were no firm in the importing country.
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The first two terms correspond to domestic producer and consumer surplus on domestically traded
units, the third term represents the (post-tariff) profit to the domestic firm on units sold abroad,
and the last term is the tariff revenue retained by the domestic treasury on those exported units.
Since tariff revenue is simply an internal transfer within the domestic country, we may simplify and

represent domestic country welfare as
W (PN, PN peNy = [PN — | D(PN) 4+ CS(PN) + [P*N — ¢|[D*(P*N) — ¢*N(P*N — PN)]. (16)

The third term in (16) can now be understood as “true” exporting profit for the domestic country.
We notice that domestic welfare depends on the foreign local price, P*N. This is because the
domestic firm does not simply “take” the domestic local price but rather has some market power
with respect to the determination of domestic and foreign local prices. The resulting foreign local
price affects the level of domestic exports by affecting both the level of foreign demand and the
level of foreign supply.

Foreign welfare is denoted as W*(P*N, P“N) and takes the following form:

W*(PN, PN puNy = 05*(PN)L[PN — N (PN — PN [P*N — peN|[D* (P*N)— N (P*N — PN,
(17)
Foreign country welfare is thus the sum of foreign consumer surplus, foreign profit and tariff revenue
enjoyed on imported units. Notice from (17) that now, due to the presence of the foreign duopolist,
foreign welfare depends not only on P*¥ and P“YN, but also on PV. The reason is analogous to
the reason that domestic welfare depends on P*V when the domestic firm exerts market power, as
we have explained above.
In the absence of a trade agreement, governments would set their Nash tariff policies, " and

t*N. These policies are jointly defined by the following respective first-order conditions:

dPN dpP*N dPvN
Wen =g T Wy =g+ Wpov—g— =0, and (18)
. 4PN apN APl
PNidt* + WP*NW—F ”prW = 0.

As these expressions indicate, when setting its optimal trade policy, each government is mindful of
the effect of its policy on its own local price, the local price in the other country, and its terms-of-
trade.

To better understand these expressions, we consider first the government of the domestic coun-
try. If this government were to increase t, then the domestic price PV would fall as domestic output
is redirected to the domestic market. This price change has the beneficial effect of diminishing the
markup in the domestic market. A higher value for ¢ also raises P*V. Due to the decrease in PV
and the increase in P*N, the price wedge, P*N — PN must rise. This implies in turn that the
total output of the domestic firm, ¢" (P*N — PY), falls and the total output of the foreign firm,
¢V (P*N — PN), rises. The higher foreign price also causes foreign demand, D*(P*Y), to fall. The
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domestic export volume, D*(P*N) —g*N(P*N — PN)_is thus reduced, both because foreign demand
falls and because foreign production expands. In the foreign market, the increase in ¢ thus shifts
some (true) profit from the domestic to the foreign firm, and this profit-shifting effect represents
a cost to the domestic government of a higher value for t. Finally, when ¢ is increased, the world
price, PN | rises, and the domestic country enjoys a terms-of-trade gain. This gain amounts to a
transfer of tariff revenue from the foreign treasury to the domestic treasury and represents a benefit
to the domestic government from a higher value for ¢. Thus, when considering whether to raise
t, the domestic government balances the benefits of a reduced domestic markup and an improved
terms of trade against the profit-shifting cost in the foreign market.

In a similar manner, if the government of the foreign country were to increase its import tariff
t*, then P*N would rise, PY would fall, and the price wedge would thus increase. The increase
in P*N would cause a reduction in foreign demand, and this reduction would correspond to a fall
in import volume that is not fully offset by a rise in production by the foreign firm. The overall
reduction in volume corresponds to a higher foreign markup and represents a cost to the foreign
country that is experienced as a reduction in consumer surplus and tariff revenue. At the same
time, a higher import tariff ensures that some of the lost import volume is replaced by an increase
in the production by the foreign firm, and this profit-shifting effect generates a gain for the foreign
government. Finally, a higher import tariff causes a reduction in the world price. The associated
terms-of-trade gain for the foreign country amounts to a transfer from the domestic treasury to
the foreign treasury and represents a further gain to the foreign government from an increase in
its import tariff. Thus, when evaluating whether to raise its import tariff, the foreign government
balances the cost of a higher foreign markup against the profit-shifting and terms-of-trade benefits.

An efficient or joint-welfare maximizing agreement would maximize the sum of W and W*. As
before, the world price cancels from this summation: the world price affects the distribution of
rents across countries, but it does not in itself affect efficiency. Intuitively, and as explained above,
when local prices are held fixed, an increase in the world price simply transfers tariff revenue from
the foreign country to the domestic country. In order to effect a favorable transfer of this kind, a
government may select a higher tariff and thereby alter not just the world price but also local prices.
Efficiency is affected by local prices. Policies that are motivated by the prospect of a terms-of-trade
gain thus represent a source of inefficiency.

But if governments were not motivated by the terms-of-trade implications of their respective
policies, would there by any other sources of inefficiency? To address this question, we express joint

welfare as

J(PN,P*N) = W(PN’P*N’P'LUN) + W*(P*N,PN,PU)N) (19)
= [P —D(PY) + CS(PN) + [P — D (P*N) — N (PN — PV)]
+ CS*(P*N)—I-[P*N—C*]Q*N(P*N—PN).

As (19) indicates, joint welfare can thus be understood as capturing domestic country producer
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and consumer surplus on units sold domestically, domestic producer surplus on units sold abroad,
foreign country consumer surplus enjoyed on units produced in both countries, and foreign country
producer surplus.

We provide next a formal characterization of the efficient export and import tariffs. The con-

ditions that define efficient choices of ¢t and t* are given by

dpPN dpP*N . dapN , dpN

WPNW + WP*NT + WP*N dt + PNW = 0, and (20)
apN dpP*N ., dpPN , dPVN

WPNW—FWP*NW—F P*NW—F PNF - 0

As before, only the sum of ¢t and t* matters for the local domestic and foreign prices; hence, we have

that “”;tN = djziv and ‘“Z;N = dg*N. The two efficiency conditions in (20) are thus again equivalent:

if the first efficiency condition is satisfied, then the second must be as well, and vice versa.

Our next step is to consider the politically optimal tariffs, which we again define as the tariffs
that the domestic and foreign governments would choose unilaterally if they did not value the
pure international rent-shifting associated with the terms-of-trade movements induced by their
unilateral tariff choices. Specifically, the domestic government acts as if Wpwnx = 0 when choosing
its politically optimal tariff, while the foreign government acts as if W,y = 0. Accordingly,

politically optimal tariffs are defined by

ap™ ap*N
WPNW + WP*N dt = 0, and (21)
" apN " apN
P*NW—FWP dt* = 0

As (21) indicates, when the domestic country determines its politically optimal tariff, it considers
the fact that a higher export tariff would lower the local domestic price and thereby increase the
level of welfare that is associated with domestically sold units. At the same time, a higher export
tariff would raise the total tariff and thus the wedge between the domestic and foreign local prices.
This would have the effect of reducing exports from the domestic country, with some of the lost sales
being shifted to the foreign firm. Given positive markups, the reduction in export volume represents
a profit-shifting cost to the domestic country of a higher export tariff. The politically optimal tariff
achieves a balance between these considerations. Similarly, for the foreign country, the politically
optimal import tariff reflects a balance between the beneficial effect on profit of greater production
by the foreign firm and the negative effect on foreign tariff revenue and consumer surplus of a lower
volume of imports.

As before, a simple comparison of the efficiency conditions in (20) and the definition of politically
optimal tariffs in (21) leads immediately to the conclusion that the politically optimal tariffs are
efficient. In other words, if governments could be induced not to value the pure international rent-
shifting associated with the terms-of-trade movements induced by their tariff choices, then they

would set efficient tariffs and there would be nothing left for a trade agreement to do.
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It is interesting to reflect on the role of profit shifting in this model. Certainly, when markups
are positive and one government undertakes a policy that has the effect of raising the output of
firms from its country while lowering the output of firms from a different country, then profit may
be shifted from the latter country to the former country. Such profit shifting in itself represents a
benefit to one country and a loss to the other. In the model studied here, however, the Cournot-Nash
equilibrium output levels are functions of the total tariff, which in turn equals the wedge between
the local price in the importing country and that in the exporting country. In short, profit-shifting
is triggered by adjustments in local prices. Of course, local-price adjustments do not generate
pure (i.e., zero-sum) transfers from one country to another; rather, they affect trade volumes and
thereby consumer surplus, tariff revenue and profit. Now, if it were the case that governments did
not value the terms-of-trade consequences of their trade policies, then each government would set
its unilateral policy so that any induced movement in local prices would offer no first-order benefit
to its country’s welfare. At the associated political optimum, therefore, each government would
have already set its policy so that the local price changes necessary to generate any profit-shifting
benefit would generate other offsetting welfare costs. At this point, any international externality
that travels through local prices would be removed, and the resulting politically optimal tariffs are
therefore efficient.

As before, the model can be generalized. We can include a second (mirror-image) good =,
which the foreign country exports to the domestic country. We can also allow that governments
have political-economic objectives and value producer surplus more heavily than consumer surplus
and tariff revenue. As in the previous section, these extensions do not alter our basic conclusion
that a rationale for a trade agreement arises if and only if governments are motivated by the
terms-of-trade implications of their trade policies.

We summarize the results of this section with

Proposition 2 In the duopoly profit-shifting model, and for governments with or without political-
economic preferences, the only rationale for a trade agreement is to remedy the inefficient terms-

of-trade driven restrictions in trade volume.

We develop this conclusion in a general model, but it is possible to gather further insights
about the Nash, politically optimal and efficient trade policies once additional structure is added.
In the Appendix, we consider a linear demand specification, under which D(P) = a — P and
D*(P*) = a* — BP*, where o > a > ¢ > fc. There we derive closed-form solutions for the
Nash trade policies, finding that the Nash import tariff is positive while the Nash export policy
may be positive (an export tariff) or negative (an export subsidy), depending on the relative sizes
of parameters. Intuitively, the terms-of-trade and profit-shifting benefits for the foreign government
are both served by a higher import tariff, whereas the domestic government achieves a terms-of-
trade gain from an export tariff but enjoys a profit-shifting benefit from an export subsidy. The
politically optimal export policy is an export subsidy, and the politically optimal import tariff is

positive if the difference between ¢ and c¢* is not too large. While the politically optimal tariffs
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are efficient, the Nash total tariff is inefficiently high, with the result being that too little trade
occurs in the absence of an agreement. For this model, we also show that the Nash and politically
optimal tariffs generate the same world price. This means that a policy of reciprocity, whereby the
foreign government lowers its import tariff while the domestic government lowers its export tariff
(or expands its export subsidy) in a reciprocal manner that preserves the terms of trade, would

serve to move governments from the Nash tariff policies to the politically optimal tariff policies.

3.2 Segmented markets

We now assume that the domestic and foreign markets are segmented rather than integrated. As
above, the home country has a single firm, the foreign country has a single firm, and the firms
interact as Cournot competitors. The good is demanded in the home and foreign markets, with
the respective downward sloping demand curves again represented as D(P) and D*(P*). When
markets are segmented, the home and foreign local prices P and P* are determined by separate
home and foreign market-clearing conditions. The problem of output choice for each firm is then
separable across the home and foreign markets.

As shown by Brander (1981), an implication of the segmented markets setting is that in general
trade now occurs in both directions.'’ We let t; and t’} denote the home and foreign trade taxes on
trade flows destined for the foreign market (i.e., for exports from the home country to the foreign
country, t; is the export tax imposed by the home country and t;‘c is the import tariff imposed by
the foreign country), and we let ¢, and ¢; denote the home and foreign trade taxes on trade flows
destined for the home market (i.e., for exports from the foreign country to the home country, ¢
is the import tariff imposed by the home country and ¢; is the export tax imposed by the foreign
country).

In the home market, the home firm chooses output ¢;, to maximize its home-market profit in
light of the foreign firm’s output choice ¢y for the home market. The industry output destined for
the home market () = qj, + ¢y then determines P through the home market-clearing condition:

an + qr = D(P). (22)

Using the home market-clearing condition (22), we may therefore define P(gy, + ¢qf) or equivalently
P(Q). Notice from (22) that, owing to the segmented-market assumption, P does not depend on
trade taxes directly but may depend indirectly on trade taxes to the extent that they alter Q).
The home firm also chooses output ¢; to maximize its foreign-market profit in light of the foreign
firm’s foreign output choice q}. The industry output destined for the foreign market @* = ¢; + q;‘c

then determines P* through the foreign market-clearing condition:

a, + gy = D*(P7). (23)

YFor analyses of trade policies in two-country models with segmented markets and a fixed number of firms, see
Brander and Spencer (1984) and Dixit (1984). We focus here on the rationale for a trade agreement in such a model.
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As before, we may use the foreign market-clearing condition (23) and define P*(gj + q}i) or equiva-
lently P*(Q*). Again, notice from (23) that under the segmented market assumption, P* does not
depend on trade taxes directly but may depend indirectly on trade taxes insofar as they alter Q*.

We may now write the home firm’s home-and-foreign-market profit as:

0" (qn, ar, a5, a5 6, + t5) = [Pan + a) — clan + [P* (a5, + @) — (c+ 5, + t7)] g},

For each market, the home firm’s first-order condition equates the marginal revenue generated from

a slight increase in the home firm’s output in that market with its marginal cost of delivery to that

market:
dP
I, = [@qh +P(Q)] —c=0, and
dP* * * * * *
G = [orah + PH(QY)] = (c+t) +17) =0.

dQ

Using (22) to derive % = ﬁ and using (23) to derive % = W, we may rewrite the

first-order conditions as

an + [P(Q) — ]D'(P(Q)) = 0, and
@, + [PH(Q%) — (c+t; + t5)]DY(P*(Q*)) = 0.

These conditions determine the home-firm reaction curves for the home and foreign markets, re-
spectively.!? Given our assumption that demand functions are downward sloping, we see that the
home firm’s markups (inclusive of trade tariffs) must be positive: P(Q) > c and P*(Q*) > c+t; +t}.

The foreign firm faces analogous conditions. The foreign firm’s home-and-foreign-market profit
is:

T (qn, a5, @1 4t +£7) = [Plan + a5) = (" +tn + tp)lag + [P*(q + q7) — la-

As before, in each market, the first-order condition equates the marginal revenue generated from a

slight increase in the foreign firm’s output in that market with its marginal cost of delivery to that

market:
Hgf = [quf +P(Q)] = (c"+t, +ty) =0, and
W, = (G + PHQ)] =) =0
Using % = ﬁ andei: = ﬁ, we may rewrite the first-order conditions as

a5 +[P(Q) = (" +tn +1p)]D'(P(Q)) = 0, and
g +[P*(Q") — ' IDV(P*(QY) = 0.

12We assume that second-order conditions hold.

24



These conditions determine the foreign-firm reaction curves for the home and foreign markets,
respectively.!®> As before, we see that the foreign firm’s markups (inclusive of trade tariffs) must
be positive: P*(Q*) > ¢* and P(Q) > c¢* + tj, + ty.

For the segmented markets model, a Cournot-Nash equilibrium is a set of four quantity levels
such that the home and foreign firms are on their respective reaction curves in each market. In
the home market, we denote the Cournot-Nash output levels for the home and foreign firms as
functions of the total tariff that confronts imports into the home market: ¢ (¢,+t;) and q}v (th+ty),
respectively. The total Cournot-Nash output in the home market is represented as Q™ (t;, +t f) =
qév (th + tf) + q}v (tn + tg), and we may thus denote the corresponding Cournot-Nash price as
PN(t,+t5) = P(QN (tn +ty)). Similarly, in the foreign market, the Cournot-Nash output levels for
the home and foreign firms are functions of the total tariff that confronts imports into the foreign
markets: ¢;v (t;‘;—{—t}) and q}ch (t;‘;—&—t?), respectively. For the foreign market, the total Cournot-Nash
output is represented as Q*N(tz + t’}) = qZN(t;‘L + t;}) + q;N(tZ + t;‘c), and we may thus denote the
associated Cournot-Nash price as P*V (5 + t7) = PH(Q™N (5 + t3))-

In the home market, a higher total tariff raises the marginal cost of delivery for the foreign firm.
We thus expect that qjcv (tn + ty) decreases as the total tariff rises. For a broad class of demand
functions (including linear demand functions), reaction curves in the Cournot model are negatively
sloped. A higher total tariff then shifts in the foreign firm reaction curve and thereby generates
a higher level of output for the home firm. In other words, we expect that q,]lv (th + ty) increases
as the total tariff rises. A higher total tariff thus lowers foreign output in the home market and
shifts some of this output to the home firm. The overall level of output Q™ (t; + tr) is expected
to fall, however, as the total tariff increases. Accordingly, an increase in the total tariff leads to an
increase in the price in the home market, PN (t;, + t 7). Exactly analogous conditions apply in the
foreign market: an increase in the total tariff ¢; + t’} raises the marginal cost of the home firm for
sales in the foreign market and thereby lowers ¢; (5 +1}), raises q;ZN (tj, +1}), lowers QN (t; +13)
and raises P*N (tr + t}) In the discussion that follows we assume that P*V rises and PV falls with
the total tariff, although our main results do not depend on this assumption.

We are now ready to consider the domestic welfare function. Domestic welfare is given by
[PN —dgp (tn + tg) + CS(PN) + [P = (c+ 5, +t9)]ai™ (th +t5) + thai™ (4 +t5) + taay (th + 1),

where to ease the notational burden we suppress the dependence of Nash prices on the corresponding
total tariffs. At the Cournot-Nash equilibrium, we now denote the world price for exports to the
foreign market by P*“’N(t;‘l,t}) = P*N(t}*Z + t;) — ¢} and the world price for exports to the home
market by PN (tp,tg) = PN (tp + tg) — tn. We may also define RN (¢}, + t7) = P**N (¢}, 1) — ¢},
as the price received by the home firm for foreign sales, and R*N (t), +t5) = P*N(t,,t7) — ts as
the price received by the foreign firm for domestic sales. Notice now that PV — R*N =, 4t ¢ and

p*N _ RN — ty + t}. We may thus regard the Cournot-Nash quantities as functions of local price

13 Again we assume that second-order conditions hold.
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differences. With this observation in place, we may represent domestic country welfare as

W(PN,RN,PwN,P*N,R*N,P*wN> (24)
= [PYN =g (PN — R*N) + CS(PN)
—i—[P*wN _c]q;kLN(P*N —RN) + [PN _PwN]qjcV(PN —R*N),

where in deriving (24) we also utilize the fact that the tariff revenue generated from the home
export tariff has no effect on domestic welfare since it amounts to an internal transfer from home
producer surplus.

Next consider the foreign welfare function. Foreign welfare is given by
(PN =g (8, +15) + CS* (PN + [PN = (" +tn+tp)]af (th+ i) +iraf (tn+tp) +E5a5" (th+15),

where we again suppress the dependence of Cournot-Nash prices on tariffs. Proceeding as above,

we can rewrite foreign welfare as

W*(P*N7R*N7P*WN,PN,RN,PwN) (25)
— [P*N—C*]q;N(P*N—RN)+CS*(P*N)
+[PwN —C*]Q}V(PN —R*N) + [P*N —P*wN]qZN(P*N —RN).

The presence of segmented markets accounts for the proliferation of prices in the preceding
discussion. When markets are segmented, identical products may trade in two directions. If the
configuration of tariffs is different along one direction of trade than the other, then the associated
world prices may differ as well. Thus, we may have that P¥N £ Pw*N_ The segmentation of
markets also implies that in general the (pre-tariff) price that a firm receives for a unit destined for
export may differ from the price that a firm receives when the unit is sold locally. In other words,
when markets are segmented, we generally have that RV # PN and R*N # P*N. Finally, we note
that all local (i.e., non-world) prices depend on the associated total tariff. Thus, for example, if ¢ ¢
were increased and t; were decreased so as to keep the total tariff ¢; + ¢;, constant, then the price
received by the foreign exporter and the price paid by the domestic consumer would be unaltered.
The world price, P*YN, would rise, however. This terms-of-trade change represents a pure transfer
from the home to the foreign country, as is evident from the welfare functions presented above.

An efficient or joint-welfare maximizing agreement would maximize the sum of W and W*. We
note once again that, according to (24) and (25), the world prices (P*Y and P**") cancel from
this summation. As just noted, world prices affect the distribution of rents across countries, but
they do not directly affect efficiency. Tariff policies that are motivated by terms-of-trade effects

thus lead to inefficient outcomes. To explore whether any other sources of inefficiency are present,
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we express joint welfare as

J(PN,RN,P*N,R*N) = W(PN,RN,PWN,P*N,R*N,P*U)N)+W*(P*N,R*N,P*WN,PN,RN,PU]N)
= [P —dgy (PN — RNy + CS(PY) + [P*N — c|gi¥ (PN — RN) +
[PN —C*]q}V<PN _R*N) + [P*N —C*]q?N(P*N —RN) —i—CS*(P*N)

Joint welfare can again be understood as capturing consumer surplus in each country as well as
true producer surplus for each firm on units sold locally as well as those sold abroad.

We consider next the conditions that characterize an efficient set of trade policies. Recalling
that PN and R*M are independent of t; and t’} while P*N and RN are independent of ¢;, and ¢ s

we can express the conditions that define efficient choices of #3, ¢}, ty and t;‘c as

dpN dR*N dpN dR*N
Wpn W e + Whn—— = 0, 26
dt + R*N — dth PN dth + R*N dth ( )
dpN dR*N dpN dR*N
W Wps i f e = 0,
PNty TR g Ty g T e g
dp*N dRN dp*N dRN
. B N—— = 0, and
WPN dt* +W dth +WPN dth +WRN dtz 0 an
dp*N dRN dp*N dRN
Wps W e T~ .
PN dt; T RN g dt; T Wpy dt; + Why dt;

As noted above, only the sum of ¢; and ¢} matters for P*N and RV, and similarly only the sum

of ¢, and t; matters for PN and R*N. Tt thus follows that déjN = d(g nd &Y — dff;N, and
h f f

dty,
. . * N *N N . . oy .
similarly d;; = dz* nd dﬁ* = dﬁ} . Consequentially, the four efficiency conditions in (26)

reduce to two independent condltlons: if the first and third efficiency conditions are satisfied, then

the second and fourth must be as well, and vice versa.

Once again, we define the politically optimal tariffs as the tariffs that the home and foreign
government would choose unilaterally if they did not value the pure international rent-shifting
associated with the terms-of-trade movements induced by their unilateral tariff choices. Specifically,
when choosing the politically optimal tariffs, the home government acts as if Wpuny = 0 and
Wpwwn = 0, and the foreign government acts as if W,y = 0 and W}, v = 0. Accordingly,
politically optimal tariffs are defined by

dpN dR*N
WPNTth + WR*NTth = 0, (27)
dp*N dRN
W Wan—— = 0
P gy B g ’
. dpY o dR™N
PNTZ‘;f + WR*NTt‘f = 07 and
, dp*N W drRN 0
ey dt; RN dt; ‘
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But it is now immediate from a comparison of (27) with (26) that politically optimal tariffs satisfy
the efficiency conditions above, and are hence efficient. Just as in the previous subsections, we
conclude that if governments could be induced not to value the pure international rent-shifting
associated with the terms-of-trade movements induced by their tariff choices, they would set efficient

tariffs and there would be nothing left for a trade agreement to do.

4 'Trade Policies and Delocation

Thus far we have maintained the assumption that the number of producers in each country is fixed
and invariant to trade policy. This has given rise to the existence of profitable firms in the models
we have analyzed above, and it is the pursuit of those profits — either converted into tariff revenue as
in the monopoly exporter model of section 2, or shifted from one firm to another as in the duopoly
profit-shifting model of section 3 — combined with the relaxation of the assumption of price-taking
behavior that has provided the novel role for government tariff intervention in these models. An
alternative role for government intervention can arise when free entry conditions serve to eliminate
profits in equilibrium even though firms are not price-takers. In the present section we consider
this alternative by exploring models in which firms are not price takers but where entry is free, and
we again ask whether a novel role for trade agreements can be identified.

We first consider the case where markets are segmented. As Helpman and Krugman (1989)
describe, the case for trade policy in the presence of Cournot firms and free entry when markets are
segmented is analyzed by Venables (1985), who builds from the model of Brander and Krugman
(1983) to identify a firm “delocation” effect of trade policy intervention that could enhance the
welfare of the intervening country: by triggering foreign exit and domestic entry, a domestic import
tariff can lead to greater competition in the domestic market and therefore lower prices for domestic
consumers. In the next subsection, we consider a model along these lines. We then turn to the case
where markets are integrated. Here, as Venables (1987) shows building on the model of Krugman
(1980), an alternative manifestation of the delocation effect of trade policy intervention can arise
in a monopolistically competitive setting if there are large transport costs associated with trade
in differentiated products. In the last subsection, we consider a version of this model along the
lines of that developed in Helpman and Krugman (1989). As before, in each case we are primarily
interested in understanding the rationale for a trade agreement in the models under consideration.
This focus again directs our attention toward the identification of an international externality. For
the models of firm delocation, and whether markets are integrated or segmented, our main finding
below is that the terms-of-trade externality continues to provide the only rationale for a trade

agreement.

4.1 Segmented Markets

We consider the following model. The domestic country has n;, Cournot firms, and the foreign

country has ny Cournot firms, all producing the same good under conditions of free entry. To
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prevent free entry from leading to perfect competition, we now introduce a fixed cost of production
for domestic firms F' > 0 and a fixed cost of production F* > 0 for foreign firms. If the good sells
domestically at price P, then domestic consumers demand D(P); likewise, if the good sells in the
foreign country at price P*, then foreign consumers demand D*(P*). As before, we assume that
D(P) and D*(P*) are downward sloping.

The markets are segmented, so that the domestic and foreign market prices P and P* are
determined by separate domestic and foreign market-clearing conditions, and the problem of output
choice for each firm is separable across the home and foreign markets. As we have previously
discussed, an implication of the segmented markets setting is that in general trade will now occur
in both directions. We let ¢; and t’} denote the home and foreign trade taxes on trade flows
destined for the foreign market (i.e., for exports from the home country to the foreign country, ¢}
is the export tax imposed by the home country and t? is the import tariff imposed by the foreign
country), and we let ¢, and ¢; denote the home and foreign trade taxes on trade flows destined for
the home market (i.e., for exports from the foreign country to the home country, ¢ is the import
tariff imposed by the home country and ¢; is the export tax imposed by the foreign country).

In the domestic market, and for fixed nj, and nyf, the problem for home firm 7 is to choose
output destined for the domestic market q}'Z to maximize its domestic-market profit in light of the
(ny, — 1) other (symmetric) domestic firms’ domestic output choices (n, — 1)g, and the ny other
(symmetric) foreign firms’ domestic output choices nyqs. The industry output destined for the
domestic market is Q@ = ¢} + (nn, — 1)gn + nysqs, and Q then determines P through the domestic
market-clearing condition

q;il—i—(nh—l)Qh-i-anf = D(P). (28)

Using the domestic market-clearing condition (28), we may therefore define P(g! +(nn,—1)gn+nyrqs)
or equivalently P(Q). Once again, owing to the segmented market assumption, P does not depend
on trade taxes directly, but may depend indirectly on trade taxes to the extent that they alter Q.

The home firm ¢ must also choose output destined for the foreign market q}'z* to maximize its
foreign-market profit in light of the (n, — 1) other (symmetric) domestic firms’ foreign output
choices (nj, — 1)g; and the ny other (symmetric) foreign firms’ foreign output choices n fq;Z. The
industry output destined for the foreign market @* = ¢;* + (ny, — 1)gj; +n fq} then determines P*

through the foreign market clearing condition
ai; + (= 1)gj; +ngqp = D*(P*). (29)

Using the foreign market clearing condition (29), we may therefore define P*(¢* + (np—1)gf +n r45)
or equivalently P*(Q*). Notice again that, owing to the segmented market assumption, P* does
not depend on trade taxes directly, but may depend indirectly on trade taxes to the extent that
they alter Q*.
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We may now write home firm ¢'s domestic-and-foreign-market profits as:

0" (g}, qno ap, @' @y 4 g B+ 65) = [Plgh + (nn — Dan + npqy) — cd,
+IP(gh + (i — )qf, +npql) — (c+ th + t7)]gh — F.

For each market, the home firm 4's first-order condition equates the marginal revenue generated

from a slight increase in its output in that market with its marginal cost of delivery to that market:

Hgg(qi, Qs G G G G g+ EF) = [@q;b +P()]—c=0, and
LG (ahy ans a5, an's ans af ns g B + 1) = [dQ*qh + P*(")] = (c+t, +t}) =0,

where we use P(-) to denote P(g! + (ny—1)gn+nrqs) and P*(-) to denote P*(gi* + (ny— Dap+mn5q})

to reduce notation. Using (28) to derive % = D,%P) and using (29) to derive % = ﬁ, the

first-order conditions can be rewritten as

g+ [P() = ]D'(P(-)) = 0, and
g +[P*() = (c+ 1t} +t)]D"(P*()) = O

These conditions define home-firm #’s reaction curve for the domestic and foreign markets, respec-
tively.!* Under our assumption that demand functions are downward sloping, we may observe that
domestic firm 4’s markups (inclusive of trade tariffs) must be positive.

With analogous steps, we may write foreign firm i’s domestic-and-foreign-market profits as:

(g, qno aps @3> @ @ g ta + 1) = [P*(gF + (g — 1)q + nagiy) — ¢laf
+[P(q} + (ng — 1)qp + nnan) — (" +th + tg)lqs — F*.

As before, in each market, the foreign firm #’s first-order condition equates the marginal revenue
generated from a slight increase in its output in that market with its marginal cost of delivery to
that market:

Hq}*(qh7qh7qf7Qh7qh7qf7nh7nf7th+tf) - [dQ*q‘f +P ()] c 07 and
(g ams g @i 6 G mm g tn 4 17) = (g4 P()] = (¢ +th +17) = 0
q} hy4hs4f>9p s dp> dfs Th, TLf5 Lh f de h f ’

Again, noting that % = ﬁ and % = W, the first-order conditions can be rewritten as

af + [P*() = IDY(P*()) = 0, and
q}_l—[P()_(c*‘}'th‘i'tf)}D,(P()) —

MWe assume that the second-order conditions hold.
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These conditions define foreign-firm ¢’s reaction curve for the foreign and domestic markets, respec-
tively.!> Given our assumption that demand functions are downward sloping, we see that foreign
firm 4’s markups (inclusive of trade tariffs) must be positive.

Finally, when all home and foreign firms are on their respective reaction curves, we have the
Cournot-Nash equilibrium. After imposing symmetry across domestic firms (q}1 = gy, and qfl* =q)
and across foreign firms (q} = qy and q}* = q}i), we may solve for the domestic-market output levels
for a representative home firm and a representative foreign firm. We denote these Nash quantities in
the domestic market by g2 (nj,, ny, tp+ts) and q}v(nh, ny,tn+ts), respectively, with QN (np, ns, tn+
ty) = nhq,]LV +n fq}V . Similarly, we may solve for the foreign-market output levels for a representative
domestic firm and a representative foreign firm. We denote these Nash quantities in the foreign
market by q,’;N(nh,nf,t;’; + t}) and q}N(nh,nf,t;’; + t}), respectively, with Q*N(nh,nf,t;"l + t}i) =
nhq;‘lN + nfq}N.

We may now write the maximized profits of a representative home firm as

Hh(nhanf7t2+t}7th+tf) = [P(QN(nhanf7th+tf)) _C]qév(nhanf7th+tf) (30)
HIPHQ™N (npymy, b, + 7)) — (¢ + b + t1)]ai (nn,ng, tj, + t7) — F.

And similarly, we may write the maximized profits of a representative foreign firm as

IV (npy, np ty + tp 4+ 5) = [PHQN (i, ng, th, + t5) — g (nw, g, 8, + ) (31)
+P@Q (i np ty + tr)) — (€ 4+t +tp)la) (np,np ty + tp) — F*.

Finally, under free entry, nj, and n; adjust to ensure that the maximized profits of home and

foreign firms defined in (30) and (31) respectively are equal to zero, or
0" (g, g, 6, + Uty + ty) = 0= I (g, g, 8 + £, th + L), (32)

which then defines nd (¢ + t5,th+tr) and nﬁcv (t;, + 1}, th +ty). We may hence write the domestic

and foreign market prices respectively as

PN(th 4+t tn+tr) = P@QV(ny (G + thth + tp),nf (8 + U5, th + Ly), th + L)), and
PN(th 4 5ty + tf) PHQ*™N (ng) (8, + thotn + tg),nf (b 4+t tw + tg), 1 + 1F)).-

Similarly, we may write the domestic and foreign market sales of a representative home and foreign

5 Again we assume that the second-order conditions hold.
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firm as

an (b +thtn+ty) = qf (ng (6 + 65w +tr),nf (G + 5. th + tr), th + ty),

af (th +thtn+ty) = qf (ng (G + 65w +tr),nf (G + 5. th + tg), th + ty),
N(th+t},th+tf) = N (np (8, + o tn + tg),nf (G + . tw + tg), 1, + tF), and
N+ttt ty) = g (g (6, + U tn + tg),nf (4 + o tn +tg) 1+ £F).

Now consider the domestic welfare function. Because the free-entry condition (32) ensures that
oligopoly profits are zero, we can write domestic welfare as the sum of consumer surplus and trade
tax revenue, or

CS(PN) + thnﬁcvqjcv + t’,fbnflvq;;N.

At the Cournot-Nash equilibrium, let us denote the world price for exports to the foreign market
by P*“’N(tz, thtn + ty) = P*N(t;‘Z + 3 th + tr) — ¢} and the world price for exports to the home
market by PYN(tr + thitn,ty) = PN(tr + thith +1f) — tp (a distinction that only arises with
the two-way trade in identical products made possible by market segmentation). We may also
define RN(t5 + th,ty + tf) = P*“’N(t;;,t},th +tg) — t; as the price received by the home firm
for foreign sales (the segmentation of markets implies that in general RY # PN), and similarly
RN (¢ + ot + tf) = PuN(@x + th.th,tg) — ty as the price received by the foreign firm for
domestic sales (the segmentation of markets implies that in general R*Y # P*N)). Notice now that
PN — RN =t + ty and PN _ RN = ty + tf We may thus regard the Cournot-Nash quantities
as functions of local price differences. With these observations in place, we may represent domestic

country imports M and exports E respectively as

M(PN,RN,P*N7R*N) — n?f(P*N—RN,PN—R*N)Q}V(P*N—RN,PN—R*N), and

allowing domestic country welfare to be expressed as

W(PN,RN,PwN,P*N,R*N,P*WN) — CS(PN) 4 [PN —PwN]M(PN,RN,P*N,R*N)
+[P*N — RNE(PN, RN, P*N R*Y),

Next consider the foreign welfare function. Foreign welfare is given by:
CS*(PN) + tynf g + tinpqp .
We may therefore represent foreign country welfare by

W*(P*N,R*N,P*wN,PN,RN7PwN) — CS*(P*N)+[PwN—R*N]M(PN,RN7P*N,R*N)
+[P*N . P*wN]E(PN,RN,P*N,R*N)
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An efficient or joint-welfare maximizing agreement would maximize the sum of W and W*. We
note once again that the world prices (P“Y and P**"V) cancel from this summation: the world
price affects the distribution of rents across countries, but does not in itself affect efficiency, and
so it is clear that tariff policies that are motivated by terms-of-trade effects lead to inefficiencies.
But we may still ask whether any other sources of inefficiency are present. To this end, we express

joint welfare as

J(PN,RN,P*N,R*N) = W(PN,RN,PwN,P*N,R*N,P*wN)+W*(P*N,R*N,P*wN,PN,RN,PwN)
= CS(PY)+ PN — R*NM (PN, RN, PN R*N) +
[P*N —RN]E(PN,RN,P*N,R*N) +CS*(P*N)

Using the expression for joint welfare above, and noting that PV, RN, P*N and R*N are each
functions of the total tariffs ¢} + t} and tj, + t; only, it follows as before that there are only two
independent conditions that define efficient choices of ¢, t;, t; and %, and they may be expressed

as:

dpN dRN dpP*N dR*N

- W * *
WPN dth + dt WP N— dth WR N———— dth + (33)
. dPN _4rN __ gp*N RN
PN dt +WRN dt +WP*N dth +WR*NTth = 0, and
apvN dRN ap*N dR*N
Wpn w W px W s 34
Vg VRN g TP g T VRN g (34)
dpy dRN dp*N dR*N

* * * *
— + Win— + Wi —— + Whav——
P dx RY g PN g RN g

=0.

Let us now consider the politically optimal tariffs, defined as the tariffs that the home and
foreign government would choose unilaterally if they did not value the pure international rent-
shifting associated with the terms of trade movements induced by their unilateral tariff choices.
Specifically, we suppose that the home government acts as if W,» = 0 and W~ = 0 when choosing
its politically optimal tariff, while the foreign government acts as if Wy, = 0 and Wy = 0.
Accordingly, politically optimal tariffs are defined by

B Ay P Y a5
WPN‘Z:};V + Wi dﬁiv + Wpew ddi ZN WR*N‘Z%;; = 0,

e CZ'ZN Wi dij W dd’;N 4 Wg*Ndf;;V — 0, and

PN d;,iv + Wiy dﬁiv + Whn d(ZZN + Wian ddR;N =0
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But it is now immediate that the first and third conditions in (35) together imply (33) while
the second and fourth conditions in (35) together imply (34). Hence, politically optimal tariffs are
efficient: if governments could be induced not to value the pure international rent-shifting associated
with the terms of trade movements induced by their tariff choices, they would set efficient tariffs
and there would be nothing left for a trade agreement to do.

We summarize the results of this section with

Proposition 3 In the segmented-markets Cournot model of firm delocation, the only rationale for

a trade agreement is to remedy the inefficient terms-of-trade driven restrictions in trade volume.

4.2 Integrated Markets and Monopolistic Competition

We now consider a variant of the model in Venables (1987) which is similar to that developed
in Helpman and Krugman (1989), in which there is free entry of firms in both home and foreign
countries, but where firms produce differentiated varieties and compete according to monopolistic
competition. We also allow for the presence of transport costs on the trade in differentiated products
between countries, and indeed in this model it is the savings on transport costs implied by the
firm-delocation effects of a tariff that can enhance the welfare of the intervening country. By
construction, this model has some very special features: it displays no terms-of-trade impacts
of import tariffs, though as we will see the terms-of-trade impacts of export taxes exist and are
somewhat extreme. Our main purpose is once again to ask whether politically optimal policies are
efficient.

There are two countries, each endowed with a large amount of labor, which is the only factor

of production. Consumer utility in the domestic and foreign country is given, respectively, by

U = 071’ +Cy, and (36)
Ut = o4 +Cy,

where C is an index of consumption of a basket of differentiated goods, which for the moment we
treat as a single (composite) good referred to as good D, Cy is consumption of a homogenous good
Y, ‘x’ denotes a foreign-country variable, and where 0 < 6 < 1 is a parameter of the utility function.
Good Y is produced with labor alone according to a constant-returns-to-scale production function
common across countries (1 unit of labor produces 1 unit of good Y'), and it is always produced in
each country (due to the large supply of labor in each country) and freely traded across countries
so that its price (and hence the wage of labor) is fixed and equalized everywhere in the world. We
treat good Y as the numeraire, and so normalize its price to 1.

Notice from the utility function U that the marginal utility of consuming another unit of good
Y is 1, while the marginal utility of consuming another unit of D is C?~!, and analogously for the
utility function U*. Utility maximization in each country requires that quantities demanded are
chosen so that the ratio of marginal utilities for D and Y is set equal to the ratio of prices for D

and Y. Recalling that the price of Y is normalized to 1, and letting P denote the price of good D
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faced by consumers in the domestic country and P* the price of good D faced by consumers in the

foreign country, utility maximization then implies

C = P7¢ and
c* = (f)*)—g7

where € = ﬁ is the elasticity of (home or foreign country) demand for good D. The indirect

utility functions of the two countries may then be written as

V(P,I) = (6)"'P 41, and
VAP I = (e0) T (PO I

where I denotes domestic income and I* denotes foreign income, each measured in units of the
numeraire Y.

As mentioned above, the quantity C is an index of domestic-country consumption of differen-
tiated goods. This index is assumed to take a CES form, and hence exhibits “love of variety.”

Specifically, we assume that

where ¢ is domestic consumption of variety i of the differentiated good and « is a preference
parameter with 0 < a < 1. Note that all varieties 7 enter symmetrically into this index. It can be

shown (see Dixit and Stiglitz, 1977) that the associated domestic-country price index is

where p’ is the price for variety i paid by domestic-country consumers. Analogously, for the foreign

Cr =3 (e))x,

i

country, we have

and associated foreign-country price index

where p** is the price for variety i paid by foreign-country consumers.
The domestic-country demand for an individual variety ¢ of the differentiated good then takes

the form
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where o = ﬁ Plugging in the expression for C' and simplifying yields

ci —_ (pi)fapafe = Ci(pi,P).

We assume that o > e, which is to say we assume that the elasticity of substitution between
varieties within the differentiated product sector (o) is greater than the overall price elasticity (e).
An analogous expression may be derived for the foreign-country demand for an individual variety
1 of the differentiated good:

C*i _ (p*z’)fcr(P*)crfe = C*i(p*i,P*).

Technology for producing individual varieties is the same across varieties and available every-
where in the world: any individual variety ¢ can be produced with a fixed cost of labor F' and a
constant marginal cost in terms of labor ¢ (recall that the wage of labor is fixed at 1 everywhere in
the world). In light of the fixed cost of production, no variety will be produced by more than one
firm or in more than one location, and each firm will be the monopoly supplier of its variety.

If a domestic firm wishes to sell to foreign consumers, we assume that it must confront the
following trade costs: an “iceberg” transport cost ¢ according to which a fraction ¢ of the good is
used up in shipment; an ad valorem export tax imposed by the domestic government at rate 77 ;
and an ad valorem import tariff imposed by the foreign government at rate T’JZ. We assume that
markets are integrated, so that the wedge between the domestic market price for a domestically
produced variety ¢ and the price at which that variety sells in the foreign market is given by
pi=0+¢+75+ T;)pﬁl, where pi (p}') denotes the domestic-market (foreign-market) price of
a home-produced good.

Similarly, if a foreign firm wishes to sell to domestic consumers, we assume that it must confront
the following trade costs: the iceberg transport cost ¢ according to which a fraction ¢ of the good
is used up in shipment; an ad valorem export tax imposed by the foreign government at rate 7;
and an ad valorem import tariff imposed by the domestic government at rate 75,. Again, because
we assume that markets are integrated, the wedge between the foreign market price for a foreign
produced variety ¢ and the price at which that variety sells in the domestic market is given by
p} =(1+o¢+71r+ Th)p}i, where p}‘f (p}) denotes the foreign-market (domestic-market) price of
a foreign-produced good.

We may now write down the profits for a domestic firm producing variety ¢ who sets a price p%:
' = (pj, — ¢) - [¢ (b}, P) + ¢ (p}), P*)] = F.

When choosing a price for its single variety ¢, the firm is assumed to take the price indexes P and
P* as fixed. Using p}' = (1+ ¢ + 75 + T})pz and the particular functional forms of ¢'(p, P) and

c*i(pzi, P*), it may then be shown that equating marginal revenue to marginal cost and thereby
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maximizing profits implies the price choice

3&
I

p

for a domestic firm producing any variety i. We now record p; = (1—|—¢—|—T2—|—7‘;)ﬁ = p2(¢+7';';—|—7';).

Similarly, the profits for a foreign firm producing variety ¢ who sets a price p? are given by:
= (p} — o) - [ (P}, P*) + ¢ (P}, P)] — F.

Again when choosing a price for its single variety ¢, the firm is assumed to take the price indexes P
and P* as fixed. Using pzj} =(1+o+7¢ +Th)p}i and the particular functional forms of ¢! (pgc, P) and
c*i(p}i, P*), it may then be shown that equating marginal revenue to marginal cost and thereby

maximizing profits implies the price choice

*T
Py = oc—1
for a foreign firm producing any variety i. We now record py = (14+¢+7;+74)p = ps(o+754+7h).

Hence, if there are n; domestic firms producing differentiated varieties and ny foreign firms,

then the domestic and foreign price indexes are given respectively by

P = ﬁ[nh+(1+¢+7'f+7h)ﬁnf]a7_lEP(nh,nf,¢+7'f+Th), and

a—1

P = plag+(L+o+1h+75)a 1) s = P(np,my, ¢ + 7 + 7).

Finally, free entry implies that nj, and ny adjust to ensure

c)-le
o= (o) [0 P (nn,ng, ¢ + 7+ 7)) + c(pp (04 Tp + Th), P, g, 6+ 75 4 7))

o= (p—c) - [elp Plon,ng, ¢ + 75+ 7)) + (@ + 7 + 73), P (s g, @+ 73 + 7)) = F
(p - F

These two zero-maximized-profit conditions determine ny(¢ + 75 + 7, ¢ + 7, + 73) and nyg(¢ +
T+ Th ¢+ 75 + 7‘}2) Plugging these into the expressions for P and P* then yields P(¢ + 7¢ +
Th,®+ 7, +7%) and P*(¢+ 75+ Th, 0+ 7}, + T}).

Turning now to income, note that our assumption of labor as the only factor of production
and the fixed wage at 1, in combination with free entry ensuring that profits are zero, implies that
income in each country is given by the labor force in the country plus the country’s trade tax

revenue, or

I = LA7ppnn(¢+7p+Th ¢+ 7h + 75 0h (@ + 75 +73), P(@" + 75 +Th, ¢+ 75, +7%))
+Thpng (@ +Tp+Th @+ 7L+ TE)c(pp (0 + Tp+ Th), PO+ Tf 4+ Th, ¢+ 7h +77)), and

I' = L'+7np(d+7p+7h ¢+ 7, +75)c(pp(d+ 75 +70h), P(O+ 77+ Thy ¢+ 7}, +77))
+Tin (@ + T+ Th @+ T+ TR (RO + TR+ TF), PH o+ 75 + T+ T+ T)).
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We next define the world price for exports to the foreign market by p** = (1 + 77 )p, implying
that 77p = p**— p. Using p; = 1+ o+ 75 + 7"})13, it then follows also that 73p = pj,— ¢p — p*.
And similarly, we define the world price for exports to the domestic market by p* = (1 + 7)p,
implying that 7,p = p*— p. Using py = (1 4+ ¢ + 74 + 74)p, it then follows also that 7pp = pr—

op — p*. With these pricing relationships, we may rewrite the expressions for income as

I = L+[p™ —plnp(¢+T1p+Th ¢+ 18 + 775" WOR(@+ 74 +75), PY(¢+ 75 +7h, &+ 7], + 73))(37)
+Hpy = 80— Inp(@+ 75+ Th 0+ T+ TR (G + T+ TR), PO+ Tp+ T b+ T+ 7))
= I(P(), P() (), pr (), 0" () 0™ () (+), mp (), and
I* = L'+ " —plng(¢+7r+Th ¢ +7h +73)clpr(0+ 75 +71), P(@+ 75 + Th, & + 71, + TF))
+[PZ—¢ﬁ—p*w]nh(¢+7f+Th,¢+72—i—T})c*(p}fL(qb—i—TZ—i—T}),P*(gb—i-Tf+Th,¢+72+7}))
I(P(), P*(-), o5 (), pr (1), 2 (), ™ () (), mp ().

Finally, using the expressions for I and I* in (37), we may write the indirect utility functions of

the two countries as

V(P(), P, ph (), 2r () () 0™ ()sn () g () = (e6) HP()] O+
I(P(), P(), o0 ()5 pp (), 07 (), 7 (), (), g (), and

VAP PH), 04 () pp ()0 () o™ (s mn () mp () = (e0) M P ()] O+
I*(P(-),P*(-),pi(-),pf(-),pw(-),p*w(-),nh(-),nf(-)).

We now note that each of the prices P(-), P*(-), pj(-) and p¢(-) depend only on the total tariffs
7+ 7 and/or 7}, 4+ 7%. In addition, the number of home and foreign firms ny,(-) and ny(-) depend
only on the total tariffs 77 + 7 and 7} + T’} as well. On the other hand, the world prices satisfy

the following derivative properties:

d kW d w
P~ 0="L and
drp, de
dp*w o dpw
drr P dry
In words, neither country can alter the world price with its import tariff (df;: =0 = fjl’::),
z

because marginal cost (c) is tied down by free trade in the numeraire good Y and the CES demand
specification ensures that firms in the differentiated product sector do not alter their price markup

over marginal cost in response to ad valorem trade taxes. On the other hand, each country can
dp*”lﬂ _ A dpw
i = P = ar
fashion, precisely because firms in the differentiated product sector do not alter their price markup

alter the world price with its export tax ( ), and can do so in a rather extreme

over marginal cost in response to ad valorem trade taxes.
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Consider now the efficient policy choices. These are the choices of 77, T}, 77 and 75, that
maximize V + V*. We note that

I()+17()

=L+ L'+

i@+ 7h +7F) = b — Pl + 75 + Th @+ T + TR (PR(S + T4 + 77), PO+ Tf + Thy @ + T + 7))+
pr(¢+7r+7h) =D —Plng(¢+7f+Th ¢+ 7, +7)c(pf(¢+ 75 +7h), PO+ 75+ Thy ¢+ T +77))

= K(P(), P*(-), pp(-), 2 (), na(-), mp (),

and so the world prices p* and p** drop out of the sum of domestic and foreign incomes, permitting
this sum to be expressed as K(P(-), P*(-),p;(-),ps(-),nn(-);ny(-)). But this in turn implies that

Wwe may express .

VE+ V() = (b
(
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As can be seen, changes in the world prices induced by trade taxes play no role in determining the
efficient setting of trade tax policies, because these changes correspond to pure international rent
shifting.

Using the expression for joint welfare above, and recalling that P(-), P*(:), p;(-), ps(-), na()
and ny(-) depend only on the total tariffs 7¢+ 7, and/or 77, + 7%, it follows as before that there are
only two independent conditions that define efficient choices of 77, T"JZ, 7¢ and 7y, and they may
be expressed as:

dP dP* d dny, dn
d*+Vp + Vs ph+vnhd*+andf+

d >(< f dr*
dP dpP* dp’; dny v dny
ars " iy T gy e g

Vp (38)

VPW‘FVP**"‘V *0, and

dpP dP* dpy
VPE + VP*T + V};fdi

nhH nf?

P dpP* dps dny, dny
Vi— + Vi A v v

Pary P ar, T ey, T, T,

d d
vy, oy, S (39)

=0.

Let us now consider the politically optimal tariffs, defined as the tariffs that the home and
foreign government would choose unilaterally if they did not value the pure international rent-
shifting associated with the terms of trade movements induced by their unilateral tariff choices.

Specifically, we suppose that the home government acts as if V,,» = 0 and V)»» = 0 when choosing its
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politically optimal tariff, while the foreign government acts as if Vi =0 and V.. = 0. Of course,
we have already noted that in the special environment we consider here, the domestic government
has no ability to alter p** with its tariff choices while the foreign government has no ability to
alter p with its tariff choices, but for completeness and consistency with our earlier discussions
we assume that governments do not value any world price movements in the political optimum.

Accordingly, politically optimal tariffs are defined by

Vp ;UZ + Vp= ZP: + Vpr Zpﬁ + Vi an + Vi Zi;{ = 0, (40)
vpji+vp*£+m;l +va”: Vn*jﬁi = 0,

Vﬁ% + V- le]: f + Vi ;lp h V*an I ved ZZ; — 0, and

Vi 5f Vi ZP; +Vy Zf I iy ZZ; v Z”j: _—

But it is now immediate that the first and third conditions in (40) together imply (38) while
the second and fourth conditions in (40) together imply (39). Hence, politically optimal tariffs are
efficient: if governments could be induced not to value the pure international rent-shifting associated
with the terms of trade movements induced by their tariff choices, they would set efficient tariffs
and there would be nothing left for a trade agreement to do.

Intuitively, in the Nash equilibrium governments use import tariffs in this model for the purpose
of delocating firms from the markets of their trading partners to their own market, and thereby
lowering their price index; an additional impact arises as the trade volume of the firms that remain
located in their trading partners is reduced; and as we have already noted, there is no terms of
trade impact of import tariffs in the model. But governments also use export policies, and here
there is an offsetting incentive: an export subsidy could similarly help to delocate firms; but an
export tax is warranted for terms-of-trade purposes in this model; and this terms-of-trade motive
keeps export subsidies lower than they would otherwise be. Notice, though, that an export subsidy
could be set so as to neutralize delocation that might otherwise occur as a result of the import
tariff of a trading partner, and it could also be set so as to neutralize any trade volume reduction
for surviving firms that might have been caused by the trading partner’s import tariff. When a
country ignores the terms-of-trade consequences of its export policies, it is induced to increase its
export subsidies to exactly these neutralizing levels, and as a consequence the associated politically
optimal policy choices are efficient.

Notice the importance of export policies for this result. If governments were assumed only to
have import tariffs (7, for the domestic government, T} for the foreign government), then it is still
the case that efficiency would be defined as above, owing to the redundancy of the instruments 7
and 77 and the instruments T}i and 77 in terms of their impacts on P, P*, p}, py, n, and ny. But
as can be seen from the conditions for the political optimum above, the politically optimal setting

of T, and T}Z alone could not achieve efficiency: and indeed, given that there are no terms-of-trade
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consequences associated with the setting of import tariffs in this model, the politically optimal
setting of 75, and T;k: correspond to Nash choices. Hence, if export policies are ruled out in this
model, the Nash import tariff choices are inefficient, despite the fact that import tariffs have no
terms-of-trade consequences in the model: as a result, there is then a non-terms-of-trade problem
for a trade agreement to solve. But viewed in this way, it is also now clear what the non-terms-of-
trade problem is: a trade agreement can here help substitute for missing trade policy instruments
(export policies) which, if available, would then convert the role of a trade agreement back to the
standard terms-of-trade driven Prisoners’ Dilemma.

Therefore, as before, the efficiency of the political optimum — and hence the ability to interpret
the problem that a trade agreement can solve as a terms-of-trade problem — hinges importantly on
the assumption that governments have sufficient trade-tax instruments at their disposal. If they
did not, then other non-terms-of-trade problems might also be addressed by a trade agreement (in
this setting, just as more generally).

We summarize the results of this section with

Proposition 4 In the integrated-markets monopolistic competition model of firm delocation, the
only rationale for a trade agreement is to remedy the inefficient terms-of-trade driven restrictions

m trade volume.

In a recent paper, Ossa (2008) uses a monopolistic competition model of firm delocation and
attempts to provide new answers relative to the terms-of-trade theory to two central questions in
the economics of trade agreements: first, what is the purpose of a trade agreement?; and second,
what is the role played by reciprocity and non-discrimination? Regarding the first question, Ossa
observes that the firm-delocation externality can provide a separate reason for a trade agreement
that is independent of the terms-of-trade externality. Regarding the second question, Ossa then
offers a novel interpretation of reciprocity and non-discrimination as simple rules that can neutralize
the firm-delocation externality. The result stated in Proposition 4 above seems at odds with Ossa’s
first observation, and so it is important to explore the differences across the two papers.

There seem to be two substantive differences between the model employed by Ossa (2008)
and the one we develop in this subsection. A first difference is that Ossa follows Venables (1987)
and adopts a specification of utility that allows income effects on the demand for differentiated
products, while we follow Helpman and Krugman (1989, Ch. 7.3) and adopt the (quasi linear)
specification of utility in (36) that ensures that there will be no such income effects. So along
this dimension, Ossa’s model is more general than the model we work with in this subsection.
The second difference is related to the first: due to income effects, Ossa’s model is difficult to
work with when trade taxes imply revenue, and so Ossa assumes for simplicity that trade taxes do
not have revenue consequences; and importantly, this assumption requires Ossa to abstract from
export policies in his analysis, and focus only on the use of import tariffs. By contrast, the revenue
consequences of trade taxes are simple to handle in our quasi-linear setting, because they are soaked

up by consumption of the numeraire good, and so we can and do allow for both import tariffs and
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export taxes; and as we have emphasized above, allowing for a full set of trade policies is crucial
for our result.

5 Conclusion

[To be written]
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Appendix

5.1 Trade Policies and Profit-Shifting: Linear Model

We consider here the model of Section 3.1, in which the domestic country has a single firm, the foreign
country has a single firm, both countries have demand for the product, and the markets are integrated, with
exports flowing from the domestic country to the foreign country. Our purpose here is to analyze a linear-
demand version of this model, so as to derive closed-form solutions for tariff policies and develop further
understanding.

We assume that the demand functions take the following forms: D(P) = a— P and D*(P*) = o* —P*.
For this demand system, the market-clearing prices defined by (15) are given as follows:

ata*—pt+t)—Q

PQt+t") = %
P*(Q,t+t) a+04*+»32(;+t*>_@.

The domestic and foreign firm reaction functions are denoted as ¢®(g*;t + t*) and ¢*%(q;t + t*) and take

the following forms:

a+a* —p{t+t*)—28c—q*
2

a+a*+B(t+t*)—26c" —¢q
5 .

(gt +t7) =

gt +t7) =
The associated Cournot-Nash quantities for the domestic and foreign firms are

a+a* —38(t+t*) —28(2c—c*)

V(1) = 3
VL) = a+a +3ﬂ(t+;)—25(20 —c).

The total Cournot-Nash output, Q™ (¢t + t*) = ¢V (¢t + t*) + ¢*V (¢t + t*), is thus

a+a*—28(c+c*)

QN(t+t") = 3

We note that the profit-shifting effect of a change in the total tariff in this model is zero sum, in the sense
that the total Cournot-Nash output is insensitive to the total tariff. This property is convenient but special
and arises since the domestic and foreign demand functions have the same slope.

We may now express the local and world prices that arise in the Cournot-Nash equilibrium. We find
that

a+a* =38t +t*) +26(c+ c¥)

PN(t+t7) = !
PwN(t,t*) _ a+a* +36(t _6;*)+2ﬁ(c+c*).

These prices satisfy the properties described in the text.
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We next consider the Nash tariff policies. Using (18), we find that the domestic and foreign tariff reaction
functions, t®(+*) and t*(t), respectively, are given as

—ba + a* + 28(c+ ¢*) — 36t*

tht) =
(") 215
PR = —a+5a* —20(c+c*) — 36t
215 '
The resulting Nash tariff policies are thus
N o —1T7a + 88(c+ ¢¥)
B 728
#N 17a* —a—88(c+ c*)
N 728 '

The resulting trade volume under Nash policies can be calculated to be

of —«

8

— Ble—c).

We assume o* > a > B¢ > [e. This ensures that the Nash trade volume is positive.

We now observe that the Nash import tariff is positive: ¢*¥ > 0. This is intuitive, since the foreign
country enjoys both a terms-of-trade and a profit-shifting gain when its raises its import tariff from zero,
whereas the markup cost is then second order in size. The sign of the Nash export policy, however, is
ambiguous. If a* is very large relative to «a, then an export tariff is optimal; however, if o* — « is small and
a — Bc* > 0, then an export subsidy is optimal. This ambiguity reflects the fact that a higher value for ¢
delivers a terms-of-trade gain for the home country whereas a lower value for ¢ offers a profit-shifting benefit
for the home country.

We next derive the politically optimal tariffs. Using (21), we find that the respective domestic and

foreign politically optimal reaction functions, 7€ (¢t*) and t*FO(t), are given as

3pt* — (a+ a*) + 28(2¢ — ¢¥)

tPO t*
(r) =
p0 38t + (@ + a) + 28(c — 2¢%)
" (t) .
66
Solving, we obtain the politically optimal tariff policies:
PO _ —(a+ a*) + 108c — 85c*
= 55
p#PO _ (a+ o*) + 85c — 105c*
= Y .

We observe that the politically optimal export policy is an export subsidy. Further, the politically optimal
import tariff is positive if ¢ and ¢* are approximately equal.

We may also calculate the efficient tariff policies. Using (20), we find that joint welfare is maximized when
t+t* = 2[c— ¢*]. Thus, when ¢ < ¢*, it is efficient to subsidize trade with a negative total tariff, as a means
of expanding (reducing) domestic (foreign) production and thereby achieving greater productive efficiency.
By contrast, free trade is efficient when the firms have the same costs. We may use the expressions for

politically optimal policies just derived to find that t7¢ +*F© = 2[c— ¢*]. Thus, as expected, the politically
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optimal tariff policies are efficient. The Nash tariff, however, are not efficient. In particular, we find that

*—

4p

N 4N =2 > 92(c — ¢*) = tFO 4 PO,
Thus, in the absence of a trade agreement, governments pursue terms-of-trade gains and the resulting total
tariff is positive and higher than efficient. Accordingly, the Nash trade volume is inefficiently low.

The Nash and politically optimal tariffs may be further compared. We find that the Nash import tariff
is higher than the politically optimal import tariff, and that the Nash export policy is also more restrictive
than the politically optimal export policy:

N _ pxPO _ 4N _ PO _ a’ —a—86(c—c") > 0.

8p

We may also compute the difference between domestic and foreign tariffs, for both Nash and politically
optimal trade policies. For our linear model, we find that the difference is the same across the two policy

scenarios:

tN — N = PO _ *PO — (;—;)(a +a* — Blc+c*) <0.
This difference is important, since it can be used to compare the world prices across the two policy scenarios.
In fact, it is now immediate that P*N (tV,¢t*N) = pwN (PO +PO),

If a trade agreement is the vehicle in which governments move from the Nash tariffs to the politically
optimal tariffs, then we are now in position to describe the details of this path. In the Nash equilibrium,
the import tariff is positive and the export policy may be an export tariff or an export subsidy. In any case,
the volume of trade is inefficiently low. The governments can proceed to the politically optimal policies if
the foreign country reduces its import tariff at the same time as the foreign government reduces its export
tariff or increases its export subsidy, with the reductions in ¢ and t* being done in a “reciprocal” fashion
that preserves the terms of trade between the two countries. This is suggestive of an efficiency-enhancing
role for the principle of reciprocity in this model with market power, somewhat along the lines of the role
identified in perfectly competitive markets (Bagwell and Staiger, 1999).

We conclude our discussion of the linear model with two further points. First, it is interesting to consider
the nature of the inefficiency that arises under Nash trade policies. Certainly, if ¢ < ¢*, then it is easy to
understand that Nash trade policies might generate less trade for the domestic firm than would be efficient.
Suppose, though, that ¢ = ¢*. In this case, as we have seen, the efficient total tariff entails free trade whereas
the Nash total tariff is positive. Recall now that the total production, Q~ (¢ + t*), in the Cournot-Nash
interaction between firms is, in this model, independent of the total tariff. Thus, the inefficiency of Nash
tariffs is not associated with a reduction in the overall level of production. Rather, the inefficiency of Nash
tariffs is associated with the misallocation of output across domestic and foreign consumers. When, for
example, the foreign government selects a positive tariff in order to induce a favorable change in the terms of
trade and achieve profit-shifting benefits, the foreign price P*" is raised above PY. This wedge means that
the output that is lost to foreign consumers was valued more by these consumers than it is by the domestic
consumers who now receive the output. This inefficiency of Nash policies remains even when ¢ = ¢* and even
though total production is insensitive to the total tariff. The key point is that the volume of trade across
countries is sensitive to the total tariff.

Second, the requirement of efficiency determines a level for the total tariff but does not otherwise specify
levels for individual tariffs. By contrast, the politically optimal tariffs achieve efficiency with particular levels

for the import and export tariffs. The linear model provides a simple setting in which to understand the
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source of the requirement that politically optimal tariffs be set at particular levels. Consider the foreign
government’s decision as to whether or not to raise its import tariff a bit higher. A tariff hike would lower
PN and thus generate a terms-of-trade gain, increase the wedge in local prices and thus generate a profit-
shifting gain, and cause a reduction in trade volume that harms foreign consumers and reduces tariff revenue.
When calculating its politically optimal tariff, the foreign government ignores the terms-of-trade effect. A
political optimum thus requires that the profit-shifting benefit, which is of size (P — ¢*) for each unit of
increase in ¢*V, must be balanced against an equal cost. The cost of reduced volume is of size (P*V — P®*)
for each unit of reduction in D*(P*N). A cost is thus present if P* > PYN and so the foreign government
must select an import tariff in the political optimum. In a similar way, when the domestic government
calculates its politically optimal export policy, it recognizes and ignores the fact that an reduction in ¢
generates a loss in the terms of trade. It focuses instead on the profit-shifting benefit that a reduction in ¢
provides, and balances this benefit against the cost of a higher domestic markup. The profit-shifting benefit
of an increase in exports is of size (P“Y — ¢) for each unit of additional exports, while the cost of a reduction
in domestic sales is of size (PN — P*N) for each unit of reduction in D(P™). A cost is thus present if

PN > PN and so the domestic government must select an export subsidy in the political optimum.

5.2 Strategic Export Policies in Third-Country Models

We consider here the role of export subsidies when exporters in one country compete with exporters from
other countries. We undertake this analysis in the context of a “third-country model.” In such a model,
exporters are located in each of two countries, and all consumption occurs in a third country. With all
consumers located in one market, we can put to the side any discussion of segmented markets. The third-
country model is useful as a simple setting within which to consider the role of strategic export policies when
international competition occurs between exporters from different countries. As Brander and Spencer (1985)
have shown, an export subsidy may alter the strategic relationship between exporting firms in international
markets, and due to the resulting profit-shifting effect the optimal unilateral export policy may be an export
subsidy even for a government that maximizes national welfare. We focus here on the rationale for a trade
agreement concerning export subsidies from the perspective of the associated strategic-trade framework. We
argue once more that the rationale for a trade agreement stems from the terms-of-trade externality.

We consider the following model. Country A has a single exporter, firm A, and likewise country B
has a single exporter, firm B. All consumers reside in country C. Firms A and B compete for sales to
consumers in country C, and we assume that this competition takes the form of Cournot competition. The
government of country A (i.e., government A) has available a specific export tariff, ¢, where a negative value
indicates an export subsidy; and similarly government B has available a specific export tariff, t®. To add
generality and also enable us to better keep track of the respective local and world prices, we allow as well
that government C' has available an import policy, where tg and tg represent the possibly discriminatory
specific import tariffs that country C' applies to imports from countries A and B, respectively. We assume
that each government maximizes national welfare.

We denote local prices in the three countries as P4, P and P, where the former two prices are the
respective export prices and the latter price is the price at which consumption occurs. We represent the
demand function in country C' as D(P¢), and we assume that this function is downward sloping. Along
any channel of trade, any difference between export and consumption prices is attributable to the trade
taxes imposed along that channel. Thus, Po — Psy = ta + té and Po — Pg = tg + tg. Letting ¢4 and
qp denote the respective output choices of firms A and B, we may express the market-clearing condition as

D(Pc) = ga + qp. We may thus represent the market-clearing price in country C' as a downward-sloping
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function, Po(qa + gB).
For given trade policies, firms A and B choose their respective profit-maximizing outputs. Let ¢4 and
cp denote the respective costs of production for firms A and B. When firm A conjectures that firm B’s

output choice is gg, then firm A’s best response is the output level g4 that maximizes

[Pc(qa + qs) — ca — ta — t8]qa.

The resulting best-response or reaction function is represented as ¢%(gp;ta + té). Likewise, when firm
B conjectures that firm A’s output choice is ¢4, then firm B’s best response is the output level gg that

maximizes

[Pc(qa + qB) — ¢ — ts — t8)aB-

Firm B’s reaction function is denoted qg(qA; tp + tg).16 As in previous sections, the first-order conditions
for profit-maximization ensure that the resulting price exceeds the marginal cost of production plus the total
tariff that a firm faces.

Under general conditions, a firm’s best response is reduced when it faces a higher total tariff; thus, if we
depict a firm’s reaction function on a graph with axes for g4 and ¢p, then a firm’s reaction function shifts
in when the total tariff that it faces increases. For a large set of demand functions, including linear demand
functions, a firm’s reaction function is also decreasing in the output that it conjectures for the rival firm. In
other words, if reaction functions are depicted as just described, then they are negatively sloped. Quantities
are then said to be “strategic substitutes,” and we focus on this case in what follows. Intuitively, when a
firm expects that the other firm has selected a larger output, then the former firm anticipates a reduced
price and thus associates a lower marginal revenue with its own sales.

The Cournot-Nash equilibrium is a pair of quantities, ¢ (t4 +t3,tp +t5) and ¢ (ta +t4,t5 +15), at
which each firm correctly conjectures the output of its rival and selects its best response. Graphically, the
Cournot-Nash quantities correspond to an intersection of the reaction functions. Each firm’s Cournot-Nash
quantity is decreasing in the total tariff that it confronts and increasing in the total tariff that its rival
confronts. For example, if the total tariff t4 + té that firm A confronts were to rise, then firm A would face
a higher marginal cost of delivering its product to consumers in country C, and firm A’s reaction function
would shift in. Given that reaction functions are negatively sloped, the new Cournot-Nash equilibrium would
entail lower output by firm A and greater output by firm B. Intuitively, firm B understands that the higher
total tariff confronted by firm A results in diminished output from firm A, and firm B responds to the more
favorable market conditions by increasing its own output. Similarly, if firm A faces a lower total tariff,
then the new equilibrium entails higher output from firm A and lower output from firm B. In particular,
if government A were to move from free trade to an export subsidy (t4 < 0), then firm A’s output would
increase while firm B’s output falls. In effect, as we discuss in more detail below, an export subsidy then
“shifts profit” from country B to country A.

The total Cournot-Nash output is denoted as QN (ta +t4,tp +t8) = ¢ (ta + A, tp +t8) + ¥ (ta +
t&,tp + t8). In the model under consideration here, basic “regularity” conditions are satisfied and total
output falls when the total tariff along any channel rises. Thus, Q¥ is decreasing in each of its two arguments.
Intuitively, when the total tariff that firm A confronts rises, the “direct” effect of a reduction in firm A’s
output is larger than the “indirect” effect of an induced expansion in firm B’s output. Consequently, if we
let the Cournot-Nash price be denoted as PY (t4 + t&,tp +t8) = Po(QN (ta +t4,tp +tE)), then we may

conclude that P2 is increasing in each total tariff (i.e., in each of its two arguments). Given our focus on

16We assume that the firms’ respective second-order conditions are satisfied.
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the case of strategic substitutes, we also find that Pg rises by less than a dollar, when the total tariff on a
given trade channel is increased by a dollar.!”

We now express the local prices in countries A and B as functions of the respective total tariffs. At the
Cournot-Nash equilibrium, the local prices in countries A and B can be expressed as functions of the two

total tariffs in the following respective manners:

PY(ta+t8,tg +t8) = PN(ta+t8 tg +1t2) — (ta +1t8), and
PY(ta+tA tg+t8) = PY(ta+ti tp+1tE2)— (ts+1tB).

The local price in country A decreases as the total tariff that confronts firm A rises, since the associated rise
in the price in country C' is not dollar-for-dollar. Similarly, an increase in the total tariff that confronts firm
B results in a decrease in the local price in country B. It is interesting to observe as well that an increase in
the total tariff that confronts firm A raises the local price in country C and thereby raises the local price in
country B as well. An exactly analogous effect extends to the local price in country A when the total tariff
that confronts firm B is raised.

We next define and characterize the world prices. Since country C' may set discriminatory import tariffs,
we must allow for different world prices across different trade channels. Accordingly, at the Cournot-Nash

equilibrium, we define the world price between countries A and C as

PYN(ta, t8) = PY(ta+td,tp +18) —td = PN (ta +td,tp +15) + ta.
Likewise, we may define the world price between countries B and C as

PEN(tp,t0) = PO (ta +t0,tp +t0) — 18 = Py (ta + 15,5 +8) + ta.

Notice that any difference between the world prices is completely driven by country C’s tariff discrimination:
PYN(ta,t8) — PEN(tp,t8) = tB — tA. We may think of PY{™ as country A’s terms of trade, and similarly
we may regard P as country B’s terms of trade. Country C experiences an improvement in its bilateral
terms of trade with country A when PYY falls, and it likewise experiences an improvement in its bilateral
terms of trade with country B when PEY falls. We define a measure of country C’s multilateral terms of
trade below.

As discussed above, an increase in the total tariff along a channel of trade is only partially passed through
as an increase in the price of the good in country C; thus, when government C' raises its import tariff along
a given channel, the world price along this channel falls. In other words, P¥™ (¢ A,té) is decreasing in té,
and similarly P¥N (t,tZ) is decreasing in t3. This means that country C enjoys a bilateral terms-of-trade
gain along any channel on which it raises the import tariff, while the trading partner along this channel
experiences a terms-of-trade loss. On the other hand, if country A raises its export tariff ¢4, then Pév and
thus PYN(ta,t4) increase. Likewise, an increase in tp results in an increase in PE™ (tg,t2). Thus, each
exporting country can improve its own terms of trade by raising its export tariff. A higher export tariff,
however, results in a bilateral terms-of-trade loss for country C. Finally, it is interesting to observe that a
higher export tariff by one exporting country raises Pg and thus improves the terms of trade for the other

exporting country as well.

" Calculations reveal that QY /0(ta +t&) = PL(Q™N)/ | D |< 0, where the denominator is the determinant of the
Jacobian matrix associated with the firms’ first-order conditions, which is positive in the case of strategic substitutes.
It follows that OPY /A(ta + t&) = [PL(QN)]?/ | D |> 0; further, calculations confirm that AP /9(ta +t&) < 1 in
the case of strategic substitutes.
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Our next step is to show that the Cournot-Nash quantities may also be expressed as functions of local
prices. To this end, we begin with the observation that the total tariff along any channel equals the difference
between the local prices in the importing and exporting countries. Thus, t4 + t4 = Pév — PY and tp +
tB = Pév — PY. We may thus represent the Cournot-Nash quantities for firms A and B, respectively, as
oY (PY — PY,PY — PY) and ¢§(PY — PY,PY — PY). Similarly, the total quantity can be written as
QN (Pév - Py, Pg — PJ). Thus, equilibrium quantities are ultimately determined by the respective total
tariffs along each channel, but any total tariff itself is equal to the local-price wedge along the associated
channel. We can therefore think of government A, for example, choosing its export tariff t4 with the view
that its choice will alter local prices in countries A, B and C' and thereby alter the quantities produced by
firms A and B. For instance, an export subsidy from country A can be thought of as the consequence of a
change in t4 from zero (free trade) to a negative value. This change leads to a decrease in P and thereby
Pg and an increase in PAV . The resulting decrease in Pév — PAV corresponds exactly to the decrease in t 4,
and results in a higher level of output from firm A. For firm B, however, the reduction in Py — P}’ causes a
decrease in its Cournot-Nash output, since as discussed qg is increasing in its first argument. An important
implication of this discussion, therefore, is that the profit-shifting effect associated with a unilateral export
subsidy can be understood as operating through movements in local prices. In this sense, the incentive to
profit-shift operates independently of any motivation to manipulate the terms of trade.

We next consider government welfare functions. For country A, national welfare may be represented as
[P = (ca+ta+t8)]a +tag) =[P — (ca+1t3)]ah-

Thus, national welfare for country A is the sum of the (post-tariff) profit earned by firm A and the tariff
revenue generated by the export tariff £4. When selecting its optimal export policy, government A recognizes
that its policy has three effects. First, an export tariff generates a welfare-neutral transfer from the profit
of firm A to country A’s treasury in the form of tariff revenue. This welfare-neutral effect accounts for the
manner in which welfare is simplified in the equation above. Second, for any given output by firm B, an
export tariff or subsidy induces a change in firm A’s output. Starting at free trade (t4 = t§ = 0), for
example, an export subsidy (¢4 < 0) induces firm A to act as if its costs of production are lower than the
true costs of production for country A; that is, when firm A receives an export subsidy, it regards its costs
of production as being ¢4 +t4 < cq. Thus, from country A’s perspective, an export subsidy has a welfare-
reducing effect in that it distorts firm A’s incentives and induces it to produce an output level that is greater
than that which would maximize country A’s true profit. Third, the export policy chosen by government A
induces a change in firm B’s output. In particular, qg falls when t 4 is reduced. This third effect corresponds
to the “profit-shifting” effect of an export subsidy.

Brander and Spencer’s (1985) key insight is that, when other countries adopt free trade, the optimal
policy for government A is to impose an export subsidy. Intuitively, the subsidy itself is welfare neutral, the
upward distortion in firm A’s output has no first-order welfare effect for country A if the export subsidy is
small, and the resulting decrease in firm B’s output raises the price in country C' and generates a first-order
welfare gain for country A. The optimal export subsidy is not infinite, however. As the export subsidy
gets larger, firm A’s output becomes increasingly distorted from country A’s perspective: for a fixed level
of output from firm B, country A’s national welfare would enjoy a first-order gain if firm A were to reduce
its output. The optimal export subsidy thus balances the first-order gain of a further reduction in firm B’s
output against the first-order cost of a further increase in firm A’s output.

As Brander and Spencer (1985) discuss, when both exporting countries select export policies before firms

select quantities, the equilibrium of the two-stage game entails the use of export subsidies by both countries.
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The end result is that both reaction functions are shifted out, with both firms producing higher quantities
and driving the true profits for countries A and B downward. The real winner from the subsidy war is
country C, whose consumers enjoy a reduced price. In fact, global welfare is higher when governments A
and B select export subsidies noncooperatively than in an alternative scenario of free trade. As Brander
(1995, p. 1448) notes, the reason is that the market is already distorted, due to the presence of oligopoly,
and export subsidies expand production and elimination some of this distortion. In comparison to the non-
cooperative export subsidy outcome, export policies would be more restrictive if governments A and B were
to cooperate and set export policies in a manner that maximized their joint welfare, and export policies
would be more expansive if they were set in an efficient manner that maximized the aggregate welfare of
all three countries. An agreement to restrict export subsidies can be interpreted as a victory for exporting
countries that comes at the expense of importing country - and global - welfare.'®

As we have developed the Brander-Spencer model above, it is apparent that externalities travel across
countries through world prices. It is important, though, to understand whether other externalities may be
at play in this model of strategic export policies. We therefore now continue with the development of our
formalization of the Brander-Spencer model. Our goal is to represent government welfare functions in terms
of local and world prices, so that we can isolate the terms-of-trade externality and determine if efficiency
would be achieved if terms-of-trade motivations were removed from government trade policy decisions.

Toward this goal, we observe that government A’s welfare function may be represented as
WA(PévvpévvpgaPZN):[PX}N_CA]qIJX(Pé’V_PAVVPé’V_Pg)v

where we utilize the observation above that tariff revenue cancels and recall that PYN = PY —¢4. Thus,
country A’s national welfare corresponds to a measure of its true profit. Likewise, country B’s welfare is
given as

WB(PAV’ngPganN):[PEN_CB]qg(Pé‘V_PAVaPé‘V_PIJBV)'

Finally, welfare in country C' is given as

WC(PAV7Pg7PéVaPX}N7PgN)
= CS(PY)+ [P — PRNgX (PY — PY, PE — PE) + [PE — PE"ag (PY — PY, PE — PE).

Thus, country C welfare is the sum of consumer surplus and the tariff revenue received from each bilateral
trading relationship. As these expressions confirm, we can thus represent all welfare functions as functions
of local and world prices.

With the welfare functions written in this fashion, we can identify the price paths through which exter-
nalities are transmitted across countries. Suppose, for example, that government A contemplates a move
from free trade to an export subsidy (i.e., a move from t4 = 0 to t4 < 0). In the resulting Cournot-Nash
equilibrium, the export subsidy would lower Pév — Plflv and thereby increase firm A’s production. For a fixed
and positive true markup, P¥ — c4, an expansion in firm A’s output would be beneficial to country A.
But an export subsidy also serves to lower PYY and thus the true markup. Government A must thus weigh
markup and volume trade-offs when setting its optimal export policy. The export subsidy increases firm A’s
output in part because of a strategic effect: the export subsidy lowers PY — P and thereby decreases firm

B’s Cournot-Nash output. Country B loses from this output reduction, for a fixed and positive true markup,

18See Bagwell and Staiger (2001b) for a similar argument in a third-country model when markets are perfectly
competitive.
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PY¥N — cp. An export subsidy from government A also lowers country B’s true markup, since it lowers Pév
and thus P&V, Finally, for country C, the induced changes in local prices affect consumer surplus and tariff
revenue. Clearly, the reduction in PYY which country A regards as a cost represents a benefit to country C.

We next characterize the joint welfare of the three governments. Using the welfare expressions above, we
immediately see that joint welfare, defined as W4 + Wpg + W, is independent of the world prices, P}{’N and
P¥N. Thus, in the Brander-Spencer model, trade policies that are motivated by world-price considerations
lead to inefficiencies, since joint welfare is independent or world prices. To go further, we define joint welfare

formally as

J(PY, P, PY)
= WA(PAVng’Pg7PXN)""_WB(PAV’Pg)PC]Z’VngN)+WC(PI£1V’PgaPCJJ’V7PXN7PEN)’

where we utilize our observation that joint welfare is independent of world prices and represent J as a

function of local prices. In fact, we find that J takes a simple form:

J(PY, Py, PY)
= [P0 —calgd (P8 = PY, PE = Pg) + [PE — eplap (PE — PX, PG — Pg) + CS(PY).

Joint welfare is thus joint profit and consumer surplus, when the markup is evaluated as if all producers pay
no taxes and receive the final good price in country C.

We characterize next the efficient trade policies. These are the policies that maximize joint welfare.
We thus begin by deriving expressions for the derivatives of joint welfare with respect to the various trade
policies. An immediate observation is that joint welfare depends only on the total tariff along each trade
channel. This follows since all local prices depend on total tariffs, while joint welfare is independent of the
world prices. We are thus led to evaluate the derivative of J with respect to the total tariff along each

channel of trade:

dJ(PY,PY,PY) OWs  OWp  OWe, PV

= |

dltn+ 1) apy " opy t oPY o, + 1)
+[8WA L OWs 8WC] oPy
orPy ~ oPY ~ OPY 0(ta+t4)
+[8WA L oW 6Wc] oPY
OPY ~ OPY ~ OPY 0(ta+td)
and
dJ(PY, Py, PY) [8WA LW 6WC] opry
d(tp +t5) —oPY o oPY  orPY o(tg +tB)
W  OWy  We, OPY

opy 9Py T Py ais + 1B

oWa OWg  OWe, OPY

opy t 9Ey TPy ats i)

Along any channel of trade, a change in trade policy affects joint welfare through its affect on local prices

and thereby the output quantities of firms A and B.

51



Using the structure of the model presented above and after some manipulation, we find that

N pN pN N N
dta +tg) Ata +1t5) Ata+17)
and
Py, Py, PY ¥ B
d(tp +t8) Atp +1tB) Itp +tc)
da

represents the partial derivative of ¢} with respect to the first argument of

qu qu Bq‘]X
O(ta+td)’ O(ts+tE) a(tp+tE)’

< 0 all hold provided that the

where, for example, FIGEEm))

N
that function. It is convenient to recall from above that 8&# <0< <0<

(ta+t3)
0QN  _ _ 94y dap 0Qy  _ _ 94y dap
o(ta+td) = O(tat+td) a(ta+td)

+ < 0 and o(tp+tE3) — o(tp+th) + o(tp+t5)
associated Cournot-Nash quantities are positive.

Suppose first that c4 = c¢p. In this case, it is possible to achieve the maximization of joint welfare with
trade policies that deliver an interior solution at which qg > 0 and qg > 0. The first-order conditions for

joint welfare maximization must then hold:

aIPY Y. PY) __ dJ(PY.PY )
Mavtd) 0 din i)

We observe that the first-order conditions are satisfied when trade policies are set so as to achieve
Pév = CA = CR.

When ¢4 = cp, the local price in country C can be driven down to the cost of production with both
firms producing positive quantities if and only if the total tariff along each trade channel entails a subsidy:
ta+ té =tg + tg = t¥ where t¥ < 0 is determined so that Pg(tE,tE) = ca = cg."” Thus, when firms
are symmetric, a continuum of efficient trade policies exists, but all efficient policies that elicit positive
production from both firms are such that the total tariff along each trade channel is set at the critical level
tF < 0 such that PY (tF,t¥) = c4 = cp. The firms are thus subsidized to such an extent that the price
paid by final consumers equals the price that would have obtained in a free-trade setting with perfect (or
Bertrand) competition. As one example of an efficient policy vector, country C might adopt an import policy
of free trade while countries B and C both adopt export subsidies at the level t4 = tg = t¥.

Suppose second that ¢4 > cp. In this case, we may confirm that firm A does not produce when tariff
policies are set efficiently. To see this, suppose that ¢}f > 0 and qg > 0. From here, we may increase t4
and lower tp in a way that lowers qg , raises qg and preserves the total quantity q]AY + qg and thus the price
Pé\' .20 Referring to the simple form for .J that is derived above, we conclude that such a modification raises
joint welfare. Thus, an efficient tariff policy must induce ¢ = 0. With all production coming from firm B,
efficiency requires further that

Pév =cB.

19 Consistent with our discussion of first-order conditions for quantity choices above, we assume that demand and
costs are such that Pg(0,0) > cp =cCB.
20Tt is possible to construct a tariff policy change of the described form if direct effects dominate indirect effects so
that
dq 945 dgX dq5
A(ta +t4)0(tp +tB) ~ O(tp +t8) O(ta +t8)

As previously discussed, direct effects dominate indirect effects in the model under consideration here.
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This outcome can be achieved if the total tariff on the trade channel between countries A and B is sufficiently
negative that firm B’s monopoly output ¢&(0;tp + tB) is raised to the level of output QFP at which
Po(QFB) = cp. The efficient total tariff on firm B is thus the level t¥8 < 0 such that ¢&(0;tFP) = QFP.
With the market price driven down to ¢g < c4, output from firm A is set to zero if, for example, the total
tariff between countries A and C' is zero. The total tariff between countries B and C may take any of a
continuum of forms, provided only that the total tariff satisfies tp + tZ = t¥B. For example, country C
might adopt an import policy of free trade while country B sets an export subsidy such that tg = t¥5.
Now that we have characterized efficient total tariffs both when firms are symmetric and when one firm
is more efficient, we turn next to consider the politically optimal tariff policies. We start with government
A. When government A selects its politically optimal export policy, it places no value on welfare changes

that are attributable to a change in world prices. We are thus led to consider the following derivative:

oWa  OPY OWa  OPY oWa  OPY
OPY O(ta +t8)  OPY 0(ta+th)  OPY o(ta+1td)
T L S
O(ta+12)’

where the equality follows after simplifications that utilize the structure of the model presented above. If
the political optimum entails qg > 0, then the first-order condition for government A’s politically optimal
choice must be satisfied, which is to say that the above expression must equal zero. We thus conclude that,
in a political optimum,

PYN =, if ¢&Y > 0.

We note that, when choosing its politically optimal tariff policy, government A is mindful of the effect of
its policy on firm A’s resulting Cournot-Nash output quantity. Thus, profit-shifting objectives are subsumed
within the concept of a political optimum.

An exactly related calculation applies for government B. In particular, calculations confirm that

oWg 9Py oWg  OPY oW, OPY
oPY o(tg +t8)  oPy o(tg +t8)  oPY o(tp +t8)
PN —ep O
At +t&)

Arguing as above, we may thus conclude that, in a political optimum,
PN = cp if ¢ > 0.

In sum, if an exporting country supplies a positive quantity of output, then politically optimal trade policies
are set so that the world price for the export equals the actual marginal cost of production in the exporting
country.

We come now to government C'. For this government, a change in trade policy is attractive as a means

of pure rent shifting if it alters P¥Y and/or P&

while keeping P(]JV and thus the overall level of imports
constant. In addition, for a given overall level of imports, if government C' uses its trade policy to alter local
prices so as to change the respective export shares of firms A and B, then pure rent is gained when the
share is increased on the channel on which government C has the highest import tariff. Of course, this latter
source of rent shifting does not arise if government C adopts an MFN tariff policy and sets the same tariff

on both channels. Given that we allow for discriminatory tariffs, we are thus led to consider a definition of
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the multilateral terms of trade for country C which would include these various forms of rent shifting. With
such a definition in place, we could then define government C’s politically optimal trade policy as the pair
of import tariffs that maximizes country C’s welfare when the incentive for government C' to shift rents by
altering country C’s multilateral terms of trade is removed.

Following Bagwell and Staiger (1999, 2001a, 2005), we define country C’s multilateral terms of trade as

Py — Py, PY — PE)PYN 4 g (PY — PY, PY — PR )PEY
QN(PY — PY, PE = P§)

N
V(P PP Py, Py = A1

Observe that TV is a trade-weighted average of bilateral world prices. Using this definition, we can say
that country C experiences a multilateral terms-of-trade gain whenever 7% falls. This definition absorbs the
various notions of pure rent shifting just mentioned. If the world price falls along either channel while local
prices are held constant, so that country C' enjoys a bilateral terms-of-trade improvement, then we see from
the definition of TV that country C also enjoys a multilateral terms-of-trade improvement. Next, suppose
that government C' imposes a higher import tariff on imports from country A, so that té > t8 and thus
PYN < PYN_If government C were to use its trade policies so as to alter local prices in countries A and B
in a way that maintained the overall import quantity Q~ while raising qg and lowering qg , then country C
would experience a pure rent transfer in the form of higher tariff revenue. Given our definition of TV, we see
that such a maneuver results in a lower value for 7V and thus an improvement in country C’s multilateral
terms of trade.

With this definition at hand, we may express country C’s welfare as

WC(PxflvvPg7ngTN(PAVng’P(JZ’V7PXN>P§)N))
= CS(PY) + PEai(PE — PY, PO — P) + PEa (PE — P, Y — P)
_QN(Pg_Pivvpg_Pg)TN(P,{AV7PgaPéVaPXN7P§}N)7
where we abuse notation slightly and now present W¢ as a function of four arguments. If government C'

We _
aTN =

its policies. The resulting trade policies would then represent government C’s politically optimal tariffs.

were to ignore the pure rent-shifting effects of its trade policies, it would act “as if” when setting
Before proceeding, we emphasize that TV = P}l”N = P}BUN when government C’s import tariffs satisfy MFN.
Thus, in the case of MFN tariffs, government C' simply ignores welfare changes induced by changes in the
(common) world price when setting its politically optimal tariffs. When government C' uses MFN import
tariffs, therefore, its politically optimal tariffs are defined in a manner that is exactly analogous to the
definitions of politically optimal tariffs used above for governments A and B.

To derive government C’s politically optimal tariffs, we consider the following derivatives:

oWe  OPY We 0PN We  OPY

OPY O(ta +t8)  OPY O(ta+t8)  OPY O(ta+t4)
oQN
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and

We  apPY oWe  OPY oWe  oPY
oPY o(tg +t8)  opPf o(tg+t8)  OPY d(tp +t8)
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Atp +18)’

where the equalities follow after some manipulation. Government C’s politically optimal tariffs are thus
realized when they are set so that PY = TV. We next observe that PY = T% if and only if

[PE = PyNqy + [P0 — PyMagy = 0.

We thus note that government C’s political optimality requirement is achieved when it practices free trade
on both goods (so that PY = PYN = PY™) or when it imports along one channel only and adopts a policy
of free trade on that channel.

We are now prepared to characterize the vector of politically optimal tariff policies. We start with the
case where ¢4 = cg. In this case, it is possible to achieve a political optimum in which firms A and B both
produce positive quantities. The political optimality conditions for governments A and B then are expressed
as

PYN =cp =cp = PyN.

Using this condition, the political optimality condition for government C' is thus satisfied if
Pév — CA = CRB.

We now consider the trade policies that generate the desired prices. We observe that Pév = PyN = pgN
holds if and only if government C' adopts a policy of free trade: té = tg = 0. When ¢4 = cp, the local price
in country C' can be driven down to the cost of production with both firms producing positive quantities if
and only if the total tariff along each trade channel entails a subsidy: t4 +t4 = tp +t8 = t£ where t¥ < 0 is
determined so that PY (t¥ tF) = c4 = cp. Given t4 = tB = 0, we conclude that a political optimum exists
in which government C' adopts a policy of free trade whereas governments A and B each adopt an export
subsidy such that t4 =tp = tF <.

We now observe that the constructed politically optimal trade policies are efficient. Indeed, we use
exactly the constructed politically optimal trade policies as an example of an efficient vector of trade policies
above. For the case of symmetric exporting countries, we thus conclude that, if governments could be induced
not to value the pure international rent-shifting associated with the terms-of-trade movements induced by
their tariff choices, then they would set efficient tariffs and there would be nothing left for a trade agreement
to do. In short, the model of strategic export policies provides a rationale for a trade agreement; however,
the rationale is no different from that provided in the traditional models with competitive firms. Further,
as discussed above, an efficiency-enhancing trade agreement would call for larger export subsidies than
governments would provide were they to interact non-cooperatively.

We consider now the case in which cg < c4. We first ask whether it is possible to construct a political
optimum that is efficient. In this case, as we discuss above, an efficient tariff policy must induce ¢ = 0.
Efficiency requires as well that PY = cp. Thus, firm B must be given incentive to produce ¢&(0;t5 +t5) =
QFP units, where Po(QFP) = cp. The efficient total tariff on firm B is thus the level t¥8 < 0 such
that ¢£(0;tF8) = QFP. Now, a political optimum with ¢ > 0 is possible only if P¥Y = cp. Given

that efficiency requires Pév = cp, a political optimum is efficient only if the importing country adopts a
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policy of free trade toward the exporting country with the most efficient supplier: t5 = 0. It follows that
government B must adopt the export subsidy tp = t¥# < 0. Let us suppose further that government C
adopts a policy of free trade toward exports from country A as well: té = (0. The resulting prices satisfy
PYN = pyN = cp = PY = TN. Tt is now evident that governments B and C satisfy the first-order
conditions for a political optimum; further, government A cannot gain at fixed world prices by inducing
production from firm A, since PEY = cp < c4. Once again, the constructed political optimum is efficient.
We now briefly consider an alternative third-country model, in which firms sell differentiated products

and set prices. (Eaton-Grossman (1986) analysis to be written.)
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