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imperfectly competitive market structures and income effects in government objectives.  

We show that governments choose globally efficient policies if they act as if they do not value 

the impact of their policies on their terms of trade. The results confirm that additional 
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government failure to equate markups between sectors with domestic policies, not demand-
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.

1 Introduction

For explaining patterns of trade related to good quality, demand-side explanations have

proven essential. The Linder (1961) hypothesis �rst posits that consumers of similar incomes

consume similar goods and specialize in producing goods that they consume. As more

disaggregated data becomes available, the Linder hypothesis is con�rmed empirically in

higher-income nations specializing in higher-quality goods (e.g. Hallak, 2010; Dingel, 2015),

and recent theory can explain these patterns (Fajgelbaum, Grossman, and Helpman, 2011).

The focus of this paper is whether demand-side theories for trade patterns carry any new

implications for the theories of commercial policy and trade agreements. We discuss here

two reasons why this is a worthwhile area of exploration.

First, we observe considerable di¤erences in trade institutions in how they manage trade

between similar countries, in comparison to trade between developed and developing coun-

tries. Developed countries granting unilateral market access to developing countries (the

generalized system of preferences) has been central to the multilateral trading system since

the 1960s, despite the questionable institutional e¢ ciency of these policies which violate

both the principles of reciprocity and nondiscrimination (Bagwell and Staiger, 2014). More

recently, many developing countries who had received nonreciprocal market access to the

European market have been obligated by the World Trade Organization (WTO) to open

their markets reciprocally. The survey of Ornelas (2016) suggests there is neither positive

nor normative theory to explain such "special and di¤erential treatment" for developing na-

tions. Theory in which per-capita income leads to di¤erences in trade patterns then seems

a natural place for beginning to understand such trade rules.

Second, an open question in the trade agreement literature is whether income e¤ects

matter for the international externalities that trade agreements that need to address. Ossa

(2011) shows that when consumers have Cobb-Douglas preferences and �rms are monop-

olistically competitive, then there is a �rm delocation or production relocation externality

in import tari¤ choices that trade institutions need to solve. Bagwell and Staiger (2012a,

2012b, 2015) observe in various imperfectly competitive frameworks, that if nations have

both import policies and export policies, then the only problem for trade agreements re-

mains terms-of-trade manipulation, just like in the canonical perfectly competitive model.

A key distinction however is that Bagwell and Staiger derive their results using quasilinear

consumer preferences. Maggi (2014) hypothesizes that the absence of income e¤ects is es-

sential to their results, though Bagwell and Staiger (2016) question this claim. This paper
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in turn attempts a general analysis of whether such income e¤ects matter for trade policy

externalities.

We consider a model with quite general government preferences over local prices and

each country�s income, such that we can nest frameworks with nonhomothetic preferences

and imperfect competition like Fajgelbaum, Grossman, and Helpman (2011). Governments

can choose to tax or subsidize either imports or exports, but have no choices for domestic

policies. Following Bagwell and Staiger (1999), governments cannot lose from terms-of-trade

appreciation or bene�t from terms-of-trade deterioration. There is a stronger restriction than

Bagwell and Stagier (1999) in assuming that governments value trade policy only through

its e¤ects on trade tax revenue and the local prices faced by either nation.1

Following Bagwell and Staiger, we consider whether policies are e¢ ciently chosen when

nations choose import policies and export policies as if they did not care about the impact

of their policies on their terms of trade. This is known in their literature as the political

optimum. Starting from these policies, governments do not achieve any �rst-order gains

from changes in local prices. They do, however, gain from changes in their terms of trade.

What then remains to be shown is that governments cannot mutually bene�t from further

cooperation in using policy to a¤ect world prices, holding local prices in all markets �xed.

We show in fact that the political optimum is e¢ cient. We derive a technical result that

makes it clear in this general setting that there is no further room for cooperation beyond

the politically optimal policies. The ratio of �rst-order changes in each country�s trade tax

revenue will be constant in response to any small change in any world prices from the political

optimum. This result reduces the several channels by which trade policy can in�uence welfare

down to one independent channel. Proving the e¢ ciency of politically optimal policies then

becomes as straightforward as in the Bagwell and Staiger (1999) framework, which allows

for only one world price.

2 Model

We construct a static, two-country model with many goods and many prices. We do not

impose any speci�c structure on �rms or consumers in the economy, other than assuming

that agents�decisions are pinned down by all home and foreign prices, endowments, and net

trade tax revenue in the economy. Prices here refers to both the prices consumers pay and

the prices producers receive. Trade tax revenue is assumed to collected by governments and

then redistributed in whatever manner they consider to be optimal. Trade tax revenue is

1The Bagwell and Staiger (2002) appendix imposes a similar restriction in a multi-country, many good
trade policy model while addressing a distinct research question from mine.

2



derived from government import or export policies, which can be distinct taxes or subsidies

for each good.

2.1 Government Preferences

Governments choose their trade policies to maximize welfare. The strongest assumption

we make on government preferences is that governments value trade policies only through

their e¤ects on trade tax revenues or any prices faced in either nation. Government indirect

utility functions are assumed to exist with the form

Wh = Wh(P; Th; Tf ; �)

Wf = Wf (P; Th; Tf ; �)

where P is the vector of all home and foreign local prices, Th and Tf are total home and

foreign net trade tax revenue, respectively, and � is a vector of endowments and all other

parameters that are invariant to trade. These government utility functions are su¢ ciently

general to allow for preferences over any distributional outcome in any economy, provided

that the choices of �rms and consumers are all also functions of prices, trade tax revenue,

and endowments. We also assume there is a unique equilibrium in the world economy, taking

government trade policies as given.

2.2 Local Prices and Trade Taxes

The vector P can be divided into subvectors:

P � (ph; p�h; rh; r�h; pf ; p�f ; rf ; r�f )

where p denotes consumer prices and r denotes prices producers receive. The h and f

subscript denote nation of origin, home and foreign respectively, and the star indicates the

destination is the foreign nation.

Governments can choose ad valorem trade taxes or subsidies for all goods. Trade policies

and prices are linked by the equations

p�hg = (1 + t�hg + t
�
fg
+ ��g)r

�
hg

pfg = (1 + thg + tfg + �g)rfg

3



Here g indexes goods. The consumer price p�hg is for a home export to foreign, t
�
hg is home�s

export policy (positive for a tax and negative for a subsidy), t�
fg
is foreign�s import policy,

��g is a transport cost for exports to foreign, and r
�
hg is the price domestic consumers receive

for exports. The notation for foreign�s exports follows a similar pattern.

Net trade tax revenue is implicitly de�ned as the sum of each nation�s trade taxes and

subsidies across all goods

Th �
X

g
t�hgr

�
hgx

�
hg +

X
g
thgrfgxfg

Tf �
X

g
t�fgr

�
hgx

�
hg +

X
g
tfgrfgxfg

where x�h and xf denote home and foreign export volume, respectively. The de�nition is

implicit because the export volumes can depend on the net trade tax revenue.

2.3 De�ning Terms-of-Trade

The terms-of-trade are de�ned to be the world prices in between nation�s borders. For-

mally,

pwhg � (1 + t�hg)r
�
hg (1)

pwfg � (1 + tfg)rfg

where pwhg and p
w
fg are the world prices of home and foreign exports, respectively, which are

the producer prices augmented by the exporting nation�s export policy.

Given this de�nition of world prices, government welfare and tari¤ revenue can be rewrit-

ten as a function of world prices and local prices as follows. Tari¤ revenue can be written

as

Th(P; p
w; �) =

X
g
(pwhg � r�hg)x�hg +

X
g
(pfg � pwfg � �grfg)xfg (2)

Tf (P; p
w; �) =

X
g
(p�hg � pwhg � ��gr�hg)x�hg +

X
g
(pwfg � rfg)xfg

where pw is the vector of home and foreign terms-of-trade. Writing the tari¤ revenue as a

function of prices and endowments relies on the assumption that export policies are pinned

down by local prices P , trade tax revenue, and endowments.
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Government welfare can then be written as follows

Wh(P; p
w; �) = Wh(P; Th(P; p

w; �); Tf (P; p
w; �); �)

Wf (P; p
w; �) = Wf (P; Th(P; p

w; �); Tf (P; p
w; �); �)

Having written welfare in this form, we can now introduce the assumption that govern-

ments weakly bene�t from terms-of-trade improvement and weakly su¤er from terms-of-trade

deterioration, holding local prices �xed. More formally for home,

g@Wh

@pwh
� @Wh

@Th

@Th
@pwh

+
@Wf

@Tf

@Tf
@pwh

� 0 (3)

g@Wh

@pwf
� @Wh

@Th

@Th
@pwf

+
@Wf

@Tf

@Tf
@pwf

� 0

Similar restrictions are assumed for the foreign nation. We also assume strict inequality for

at least one element of pwh and p
w
f . A terms-of-trade change, holding prices �xed, amounts

to a direct income transfer between nations, so this assumption rules out the possibility that

any nation would use trade policy as a means to make an income transfer. This assumption

could be justi�ed on the grounds that nations have other means to make such transfers.

Similar restrictions on the e¤ects of terms-of-trade changes on welfare were made in Bagwell

and Staiger (1999).

3 Results

If a trade agreement forces governments to act as if they do not value the rents they

gain from terms-of-trade changes, then the trade policies chosen are e¢ cient. Following

Bagwell and Staiger, we de�ne these policies to be politically optimal. The exposition and

proof of this result proceed as follows: (1) formally de�ne noncooperative and politically

optimal tari¤s, (2) establish the condition that needs to be satis�ed for politically optimal

tari¤s to be e¢ cient, (3) show how this condition has been satis�ed by previous papers in

this literature, and (4) introduce a technical result that allows for the e¢ ciency of political

optimal tari¤s to be satis�ed more generally.
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3.1 Noncooperative and Politically Optimal Tari¤s

Following Bagwell and Staiger (1999), noncooperative and political optimal tari¤s are

assumed to exist. We assume that nations neither desire in�nite subsidies nor in�nite

taxes, so noncooperative solutions are in the interior of the nation�s policy space. For

notational convenience, have � ih index home�s trade policies and �
j
f index foreign�s trade

policies, whether they be import or export policies. Nash policies then satisfy

dWh

d� ih
= 0

dWf

d� jf
= 0 8i; j

The derivatives of trade policies can be decomposed into their e¤ects that operate through

local prices P and the e¤ects that operate through terms-of-trade. De�ne this latter residual

as

gdWh

d� ih
� dWh

d� ih
� dWh

dP

dP

d� ih
8i

gdWf

d� jf
� dWf

d� jf
� dWf

dP

dP

d� jf
8j

The Nash conditions can then be written as

dWh

dP

dP

d� ih
+
gdWh

d� ih
= 0 8i (4)

dWf

dP

dP

d� jf
+
gdWf

d� jf
= 0 8j

The politically optimal policies are those chosen when nation�s act as if they do not value

the rents they gain from terms-of-trade changes, as if gdWh

d� ih
=
gdWf

d�jf
= 0. Thus, politically

optimal policies satisfy

dWh

dP

dP

d� ih
= 0 8i (5)

dWf

dP

dP

d� jf
= 0 8j

6



3.2 Conditions for E¢ ciency

Having formally de�ned Nash and politically optimal trade policies, we can then answer

the following questions: Is there any reason for a trade agreement? Are trade agreements

that cause governments to choose politically optimal policies e¢ cient?

The necessary condition for e¢ ciency is a tangency condition between home and foreign

welfare with respect to all pairings of trade policies. This condition results from the standard

constrained optimization problem for one nation maximizing welfare, while preserving the

other nation�s level of welfare. Following Bagwell and Staiger (1999), the necessary condition

is also su¢ cient under global concavity.

dWh

d� ih
dWf

d� ih

=

dWh

d�jf

dWf

d�jf

� 0, 8i; j (6)

It is straightforward to show that the Nash policies are ine¢ cient. Recall at Nash policies
@Wh

@� ih
=

dWf

d�jf
= 0. It can be shown that dWh

d�jf
6= 0; @Wf

@� ih
6= 0 for some i and j. In the appendix,

we show that the latter result follows from the distinct e¤ects home and foreign trade policies

have on world prices. Thus, a trade agreement is necessary because noncooperative policies

are not Pareto e¢ cient.

Substituting in the de�nition of political optimal tari¤s (5) yields the following condition

for the e¢ ciency of political optimal tari¤s.

gdWh

d� ihgdWf

d� ih

=

gdWh

d�jfgdWf

d�jf

� 0, 8i; j (7)

This condition is equivalent to the statement that there is no combination of small trade

policies that can alter world prices, holding local prices �xed, in a manner that makes both

nations better o¤. If this condition holds, nations have no reason to negotiate once they

have reached the political optimum.

3.3 Special Cases From Prior Literature

For sake of comparison, we show how that condition (7) is satis�ed in prior literature by

stronger assumptions than we have imposed..

In Bagwell and Staiger (1999), international externalities in�uence welfare through one

world relative price, whose movements shift each government�s welfare in opposite directions.

Thus, mutually bene�cial gains through negotiations over this one world relative price are

impossible. More formally, (7) can be rewritten as

7



�
@Wh

@pw

� h
dpw

d� ih

i
��

@Wf

@pw

�� h
dpw

d� ih

i =
�
@Wh

@pw

���
dpw

@�jf

��
��

@Wf

@pw

����
dpw

d�jf

�� � 0, 8i; (8)

Terms with like brackets and parentheses cancel, so the equality condition above holds.

The inequality condition follows from the assumption that shifts in terms of trade move each

nation�s welfare in opposite directions:
�
@Wh

@pw

��
@Wf

@pw

�
< 0.

In Bagwell and Staiger (2012a, 2012b, 2015), income e¤ects on demand are assumed

away. Holding local prices �xed, net trade tax revenue and all other consumption choices

are �xed, so negotiations over world-prices amount to zero-sum shifts in trade tax revenue

between nations. This can be seen by summing the equations from (2) and observing that
@Th
@pw

+
@Tf
@pw

= 0. The condition (7) then obviously holds because the ratios in (8) each reduce

to �1.
In our more general framework, the satisfaction of (7) is not obvious because trade policies

on many goods o¤er many world price channels for in�uencing welfare. Prior literature does

not rule out the possibility that there exists some shift in world prices that could lead to

mutually bene�cial gains, thus leaving nations with room to negotiate from the politically

optimal policies.

3.4 Proving E¢ ciency

To show the e¢ ciency of politically optimal tari¤s holds more generally, we provide a

technical result that makes it obvious in our general setting that there is no further room

for cooperation beyond the politically optimal policies. We show that the ratio of �rst-order

changes in each country�s trade tax revenue will be constant in response to any small change

of any world prices. This result reduces the several channels by which trade policy can

in�uence welfare down to one independent channel.

The result derives from the observation that the sum of tari¤ revenue has no dependence

on world prices:

Th+Tf =
X

g
(p�hg�r�hg(1+��g))x�hg(P; Th; Tf ; �)+

X
g
(pfg�rfg(1+�g))xfg(P; Th; Tf ; �) (9)

Consider any linear combination of world prices determined by a real constant vector c.

Implicitly di¤erentiating this expression with respect to any linear combination c0pw, while

8



holding local prices �xed, yields the same result for any choice of c.2

gdTf
dTh

�
@Tf
@c0pw

@Th
@c0pw

8c (10)

This result implies that any trade policy, holding local prices �xed, must a¤ect home and

foreign tari¤ revenue by the same proportion. Formally,

g@Tf
@�

=
gdTf
dTh

g@Th
@�

8�

Using this result, the e¤ect of trade taxes on welfare through world prices can be decom-

posed as follows

g@Wh

@�
� @Wh

@Th

g@Th
@�

+
@Wh

@Tf

g@Tf
@�

=

 
@Wh

@Th
+
@Wh

@Tf

gdTf
dTh

! g@Th
@�

This expression implies that at the political optimum, home and foreign tari¤ revenue are

linearly dependent channels through which trade policy in�uences welfare. Thus, the many

channels by which trade policy can in�uence welfare have been reduced to one. Rewriting

( 7) using the last expression yields�
@Wh

@Th
+ @Wh

@Tf

fdTf
dTh

�hf@Th
@� ih

i
��

@Wf

@Th
+

@Wf

@Tf

fdTf
dTh

��hf@Th
@� ih

i =
�
@Wh

@Th
+ @Wh

@Tf

fdTf
dTh

���f@Th
@�jf

��
��

@Wf

@Th
+

@Wf

@Tf

fdTf
dTh

����f@Th
@�jf

�� 8i; j (11)

Again, the terms in like brackets cancel, and the equality condition of (7) holds. we must

still show that the inequality condition of (7) holds. We show in the appendix that the

inequality condition follows from the technical condition we derived (10) and the assumed

e¤ect of terms-of-trade on welfare (3).

Thus, we have shown that (7) holds generally in our model, and politically optimal tari¤s

are indeed always e¢ cient. This completes the proof that an agreement is e¢ cient if countries

act as if they do not value the rent-shifting from terms-of-trade.

Proposition 1 The political optimum is e¢ cient when countries negotiate over import and

export policies.

2The appendix contains a more detailed version of all derivations in this subsection.
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4 Conclusion

The preceding result establishes that income e¤ects alone do not create a new fundamen-

tal problem for trade agreements. While this is an important, it is not the �nal world on the

relevance of income e¤ects for trade agreements. For example, the analysis here e¤ectively

assumes that nations have su¢ cient policy space in import and export policies. If govern-

ments have limitations on their policy space, the resulting international externalities that

have been shown to emerge due to resulting intersectoral misallocations (e.g. between the

perfectly competitive outside sector and monopolistically competitive sector in Ossa, 2011)

could then interact further with income e¤ects in explaining the observed trade institutions.

Another setting to consider would be whether income e¤ects matter in settings with global

values chains and prices determined by bilateral bargaining (e.g. Antras and Stagier, 2012).

A Appendix

Lemma 1 Nash policies are ine¢ cient..

Proof. Given e¢ ciency condition (6), and Nash conditions dWh

d� ih
=

dWf

d�jf
= 0, it remains to

be shown that dWh

d�jf
6= 0 or @Wf

@� ih
6= 0. We focus on dWf

d�jh
6= 0. Choose good index g such

thatg@Wf

@pwhg
< 0, where g exists by assumption, � gh is an export policy, and �

g
f is an import policy

imposed on the same good. Then dWf

dP
dP
d�gh

=
dWf

dP
dP
d�gf

because the derivatives on price only

depend on the sum � gh + �
g
f . This result and the Nash condition

dWf

d�gh
=

dWf

dP
dP
d�gf

+
gdWf

d�gf
= 0

then imply that dWf

dP
dP
d�gh

= �gdWf

d�gf
. Combing these equalities yields:

dWf

d� gh
=
dWf

dP

dP

d� gh
+
gdWf

d� gh
=
gdWf

d� gh
�
gdWf

d� gf

Now consider the world price pwi . The derivative
dpwhg
d�gh

= (1 + � gh)
dr�hg
d�gh

+ r�hg; while
dpwhg
d�gf

=

(1 + � gh)
dr�hg
d�gh
; and thus

dpwhg
d�gh

� dpwhg
d�gh

= r�hg. Finally,

dWf

d� gf
=
gdWf

d� gh
�
gdWf

d� gf
=
g@Wf

@pwhg
r�hg < 0

where g@Wf

@pwhg
< 0 by assumption. All other e¤ects of welfare on gdWf

d�gh
and gdWf

d�gf
cancel because

other trade policies a¤ect world prices only through their sum. Thus, dWf

d�gh
6= 0.
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Lemma 2
@Tf
@c0pw
@Th
@c0pw

is constant
�
� fdTf

dTh

�
for all real vectors c.

Proof. Implicitly di¤erentiating the expression for the sum of the trade tax revenue, holding
prices �xed,

Th + Tf =
X

g
(p�hg � r�hg(1 + ��g))x�hg(P; Th; Tf ; �) +

X
g
(pfg � (1 + �g)rfg)xfg(P; Th; Tf ; �)

yields

@Tf
@c0pw

+
@Th
@c0pw

=
X

g
(p�hg � r�hg(1 + ��g))(

@x�hg
@Th

@Th
@c0pw

+
@x�fg
@Tf

@Tf
@c0pw

) +X
g
(pfg � (1 + �g)rfg)(

@xhg
@Th

@Th
@c0pw

+
@xfg
@Tf

@Tf
@c0pw

)

Thus,

@Tf
@c0pw

@Th
@c0pw

= �
1�

X
g
(p�hg � r�hg(1 + ��g))

@x�hg
@Th

�
X

g
(pfg � (1 + �g)rfg)

@xhg
@Th

1�
X

g
(p�hg � r�hg(1 + �

�
g))

@x�fg
@Tf

�
X

g
(pfg � (1 + �g)rfg)

@xfg
@Tf

which does not depend on c.

Lemma 3 f@Tf
@�
=
fdTf
dTh

f@Th
@�

8�

Proof. By de�nition, f@Th
@� ih

=
X

g

@Th
@pwg

dpwg
d� ih

and f@Tf
@� ih

=
X

g

@Tf
@pwg

dpwg
d� ih
. The previous proof implies

@Th
@pwg

=
fdTf
dTh

@Tf
@pwg
. Substitution and factoring then yields the desired result.

Lemma 4
gdWh
d�i
hgdWf

d�i
h

� 0 always, and the inequality condition for ine¢ ciency always holds..

Proof. From ( 11), this proposition amounts to proving that 
@Wh

@Th
+
@Wh

@Tf

gdTf
dTh

!
=

 
@Wf

@Th
+
@Wf

@Tf

gdTf
dTh

!
� 0

Intuitively, there is no change in home tari¤s through changes in world prices that would

make both nations better o¤. Using (10), (3) can be rewritten as 
@Wh

@Th
+
@Wh

@Tf

gdTf
dTh

!
@Th
@pwh

� 0 and
 
@Wf

@Th
+
@Wf

@Tf

gdTf
dTh

!
@Th
@pwh

� 0

The desired result follows from combining these equations.
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