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Abstract

Strategic trade policy has been studied extensively in the literature since Brander (1981) and
Brander and Spencer (1981). Conventionally, optimal import tariffs serve to improve a country’s
terms of trade and shift profits towards its domestic market at the expense of foreign trade
partners. These models are thoroughly embedded in microeconomic theory, and generally it has
not been difficult to arrive at explicit closed form solutions for the relevant policy variables.
We argue, however, that the micro-level welfare criteria used to arrive at the optimal policy in
the oligopolistic strategic trade policy framework ignore important feedback that materialises
through economy-wide general equilibrium effects. In a two-country general oligopolistic equilib-
rium (GOLE) model we introduce an omniscient policy maker who acknowledges and responds
to the macroeconomic impacts of policy changes that occur at the micro-level. We also introduce
a so-called macro-blind policy maker which allows for a convenient comparison with existing lit-
erature. We begin with a featureless economy where everything is symmetric. A comparison of
the tariffs chosen by the two types of policy maker reveals that the macro-blind policy-maker
underestimates the unilateral gain from the import tariff. Since the featureless economy offers
no gains from trade, the omniscient policy maker uses trade policy to raise its country’s share
in world consumption relative to a fixed production. This trade war continues until trade is
eliminated. The macro-blind policy does not acknowledge its impact on aggregate consumption
and thus the trade war stops when the perceived microeconomic welfare is maximised. Our
result stands in contrast to Dixit and Grossman (1986) that finds that the optimal tariff in gen-
eral equilibrium is zero. This is because the GOLE model, unlike earlier models of oligopoly in
general equilibrium, allows for income effects through the marginal utility of income.

THIS IS A PRELIMINARY DRAFT, PLEASE DO NOT DISTRIBUTE
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1 Introduction

Economics has traditionally been separated into the two disciplines of micro and macro. While
micro economists look at individuals and firms, macro economists look at the big picture. The
layperson would reasonably assume that policy decisions are taken by mainly considering the
second discipline. Yet, within the field of strategic trade policies, trade and industrial policies
have to a large extent been analysed based on micro frameworks, while the link to macro through
general equilibrium effects have to a too large degree been neglected.

The micro founded policies give some valuable insights even though they are based on incom-
plete information. We argue, however, that although this might be true, basing policies on micro
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insight alone can be have serious short-comings. Such policies can in fact have adverse effects on
welfare at the macro level. A fully informed policy-maker would recognise that besides having
an impact on the production at the firm or industry level, a tariff or a subsidy will have general
equilibrium effects both trough adjustments in income and factor prices. In this paper we will
demonstrate the difference between micro founded and fully informed strategic trade policies,
and shed some light on how important the distinction is.

One reason macro effects have been largely neglected in the literature on strategic trade policy
is that the field has sprung out of microeconomic models which have lacked appropriate tools
to comprise macro effects in the theory. The footing for the field was works on the concept of
reciprocal dumping under imperfect competition (Brander 1981, Brander and Krugman, 1983).
This is a partial equilibrium phenomenon, and thus, the surge of interest on the topic in the early
1980s was concentrated around microeconomic matters. Brander and Spencer (1981) presented
the ground-breaking notion on how, under imperfect competition, a government may have in-
centives, and means, to manipulate strategic interaction between domestic and foreign firms.
They prove how a tariff in a particular market gives domestic firms an advantage and thus move
them closer to a Stackelberg leader output level (Brander and Spencer, 1984). In addition these
models also demonstrate how a tariff can be used to improve the terms of trade of a country at
the expense of trading partners. The possibility that an import tariff is capable of accomplishing
this task goes back to Johnson (1953). The same mechanism ensures that subsidies on export
can be profitable even though this in effect means subsidising foreign consumption, and abating
the home country’s terms of trade (Brander and Spencer, 1985). While these contributions have
been seminal to our understanding of trade policy, we argue they do not provide a complete
account of the effect of such policies.

The basis for strategic trade policy is that rents may be interfered with because of imperfec-
tions in the market. The principle for gains from strategic trade policies is to try and capture
as large as possible a part of the profits in the market through manipulating the sequence in the
strategic game between firms. This principle works seamlessly in partial equilibrium, but not
necessarily in general equilibrium, and ignoring this will result in suboptimal policies. According
to Krugman (1987)

“to pursue a strategic trade policy successfully, a government must not only understand the
effects of its policy on the targeted industry, which is difficult enough, but must also understand
all the industries in the economy well enough that it can judge that an advantage gained here is
worth advantage lost elsewhere”.

The toil of obtaining the true optimal policies is considerable, the amount of information
needed is immense. Even so, as will become apparent, ignoring general equilibrium issues renders
strategic trade policy inadequate at best, destructive at worst. This is why it is important to
explore the subject in the light of all relevant factors. Founding a policy in a micro level analysis,
and including macro level effects has proven to be a challenging exercise not only applied, but
also theoretically. Even though the problem has been out in the open for near 30 years, it still
has been difficult do construct a framework suitable to address it.

One approach by Dixit and Grossman (1986) includes part of the macro level effects by
endogenising factor prices. They demonstrate that when input factors are rigid or fixed and
subsidies increase demand for inputs, factor prices will increase in all sectors. This implies that
subsidising one sector means taxing all the others. However, even after taking this into account,
the link to macro is not complete as domestic consumers are abstracted away, and income effects
are absorbed by a numraire good. We want to stress that the picture is not complete until this
included. In bilateral trade, one must recognise that the two countries are both consumers and
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exporters. Therefore, obtaining monopoly rents from a trade partner will affect foreign demand
for import. Neglecting this duality will lead to the mistaken notion that it is possible to obtain
profits from the trade partner without consequences for own export. Including income effects
demonstrate a new dimension to the mistakes of macro blind policy maker.

While a suitable framework was not developed in the 1980s when the principle strategic
trade policy was first explored, this is no longer the case. Neary (2010) promptly argues that
the oligopolistic trade theory has been an incomplete theory in the sense that is not embedded
in general equilibrium, and thus cannot look at the link between factor and goods markets in
a satisfactory way. By constructing an economy where each market is oligopolistic and the
economy is a continuum of markets, Neary (2003a, b, 2009) developed “General Oligopolistic
Equilibrium or GOLE. The key to the model is that the construction ensures that each firm is
large in its own industry, but infinitesimally small in the economy as a whole. This way every
individual participant in each market act strategically in the market they are in, but individual
firm behaviour will have no effect on the general equilibrium.

With the introduction of general equilibrium, new insights on the subject of strategic beha-
viour has become available. Koska and Stahler (2011), Zotti and Locke (2012) and Colacicco
(2012) use GOLE type frameworks and explore the subject, however, they have focused on issues
concerning the production side, and have simplified the demand side of general equilibrium.

In this paper we focus on general versus partial equilibrium. Besides being suited for linking
micro and macro effects of strategic trade policies, this framework allows us to obtain the optimal
policy as set by a fully informed policy-maker. Moreover, the framework easily allows us to relate
the prior literature on micro-founded trade policy to a new a more sophisticated macroeconomic
strategic trade policy; this is done by assuming a policy maker that only acknowledges industry
specific effects, namely a macro-blind policy maker.

Eaton et. al. (2012) rightfully point out that the continuum approach can be inadequate
because of some of the restrictions it implies. Most importantly for us is the restriction that
nothing that happens in one single market can have effects on the aggregate economy. This is
crucial to us as it is what makes modelling the distinction between partial and general equilibrium
effects feasible, but it does have some peculiar implications. A subsidy in a single industry
will increase production in that industry, but will not affect factor prices at the macro level.
Intuitively, one might think that this means that welfare can be increased at no cost. However,
because the industry is so small, aggregate production will in fact not increase, and this is
not a very intuitive result. Nonetheless, we feel confident that this approach is a good one
for our purpose as it coincides with the traditional micro approach, and does not conflict with
demonstrating our general point on how a misjudgement of general equilibrium effects will cause
the macro blind policy maker to implement a suboptimal subsidy.

Our approach is to decompose the difference between the micro based optimal tariff, and the
optimal tariff obtained using full information by using different scenarios. We do this to separate
the mechanisms at play, and thereby spell out the distinction between the general equilibrium
spill-over effects, and the consequences of neglecting them. To get a tractable model we need
to make some simplifications, particularly we assume that aggregate world production is fixed,
making it impossible to gain from trade. This will make the economic landscape displayed less
realistic. Because our aim is to demonstrate specific flaws to policies that does not take general
equilibrium effects into account, and because we know the results will prevail - though less visible
- in a more elaborate model, this sacrifice is a necessary one that we are willing to make. We
stress that the simplifications will not be the driving force of our findings, rather what makes us
able to expose them. We will discuss this in further detail once the implications of the abstraction
have been established.

The paper is divided into two main parts. The first part display a featureless mode construc-
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ted to relate the macro blind policy maker to literature, and mainly Brander and Spencer (1981)
and Dixit and Grossman (1985). We use a simplified version of GOLE(Neary 2003b, 2003c) with
identical firms in all sectors in an open economy. Here we show that in addition to factor market
effects, income effects are important. A general equilibrium trade model without features, and
no gain from trade, is very limiting outside this context. We are therefor working on a second
part where we include features, we assume different sectors within a country, and apply different
technologies in the two sectors, (Neary 2003b, 2009), and thereby allow the policy to affect total
production. Here, an additional consideration of allocating production between sectors in an
optimal way must be made by the policy-maker. Here we evaluate the consequences of being
macro blind in an economy where a policy should exploit real gains from trade.

2 The model

In the model there are two countries called Home (h) and Foreign (f), and a continuum of firms,
z, each producing one homogeneous good. In every industry there are n symmetric firms. Firms
are relatively large in their own industries, and they have market power in their choice of output
which is determined in a Cournot fashion. Each firm, however, represents an infinitesimal part
of the economy, and for this reason it treats economy-wide variables parametrically.

We assume that unspecified barriers prevent entry such that firms make abnormal profits
in equilibrium. All income accrues to the aggregate household, and labour is the only factor of
production. The marginal product of labour is constant and normalised to unity. We also assume
that markets are segmented so that firms compete by choosing quantities in each country.

Preferences in country h are represented by an additively separable utility function defined
over the z goods with each sub-utility function quadratic:

Uh =

∫ 1

0

(
aQh (z)− 1

2
bQh (z)2

)
dz, (1)

where Qh (z) ≡ nqhh (z)+nqhf (z) denotes consumption of good z in country h, with qhh (z) being
consumption of goods produced by domestic firms supplying the domestic market h and qhf (z)
being consumption of goods produced by foreign firms supplying h. Preferences in country f are
symmetric, and they can be expressed by simply exchanging h and f in (1). Utility is maximised
subject to the following budget constraint:∫ 1

0
Ph (z)Qh (z) dz ≤ Ih,

where Ph (z) is the price of good z in h, and Ih is aggregate income. The first order conditions for
the consumer optimisation problem give the following inverse demand functions for each good z:

Ph (z) =
1

λh
[a− bQh (z)], with λh(Ph (z) , Ih) =

aµh − bIh
σ2h

. (2)

λh is the marginal utility of income, or the Lagrange multiplier associated with the budget
constraint, and µh and σ2h, respectively, are the first and second moments (mean and ”uncentred
variance”) of prices, given as:

µh =

∫ 1

0
Ph (z) dz, and σ2h =

∫ 1

0
Ph (z)2 dz.

Since firms treat the economy-wide variable λh parametrically, they perceive demand functions
as linear.
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We assume that there are no transport costs in this model, but each country is able to impose
a specific tariff on imports from the other country. Let τh (z) denote the sector-specific tariff
imposed by country h on imports from country f , and similarly let τf (z) denote country f ’s
specific tariff. Firms incur marginal costs which are paid in units of labour. The wage rate in
country h is denoted wh whereas in country f it is wf . Since exporters face tariffs the effective
marginal cost of export goods becomes wh + τf (z) for home firms and wf + τh (z) for foreign
firms.

Both import tariffs and competitive wages are determined endogenously, the manner in which
and order of which are discussed in detail below. For now it suffices to note that firm outputs are
always determined last. Hence, firms take both wages and tariffs as given when setting Cournot
outputs.

We assume a featureless economy, this is a very specific case, because featureless economies
in GOLE mean that production is constant. However, this simplification clarifies the general
equilibrium effect both through factor prices and precisely how subsidizing one sector is equivalent
to taxing all the others, and this makes is simpler to distinguish the income effect.

We index firms in industry z by i = 1, ..., n. The profits of firm i in industry z in h is given
by the sum of its profits in its domestic and export profits,

πhi (z) = πhhi (z) + πfhi (z) = [Ph (z)− wh]qhhi (z) + [Pf (z)− wh − τf (z)]qfhi (z) , (3)

and the equivalent expression for profits of a firm i in industry z in country f is given as

πfi (z) = πffi (z) + πhfi (z) = [Pf (z)− wf ]qffi (z) + [Ph (z)− wf − τh (z)]qhfi (z) . (4)

Maximising (3) and (4) for the optimal choices of qhhi (z) and qhfi (z) using the inverse demand
function (2), we can solve for the reaction functions of a domestic and a foreign firm, respectively,
in industry z in country h:

qhhi (z) =
a− λhwh
b(n+ 1)

− n

n+ 1
qhfi (z) ; (5)

qhfi (z) =
a− λh(wf + τh (z))

b(n+ 1)
− n

n+ 1
qhhi (z) .

Similarly, we can solve for the reaction functions in country f by maximising (3) and (4), using
the foreign equivalent of (2):

qffi (z) =
a− λfwf
b(n+ 1)

− n

n+ 1
qfhi (z) ; (6)

qfhi (z) =
a− λf (wh + τf (z))

b(n+ 1)
− n

n+ 1
qffi (z) .

Using the reaction functions (5)-(6) and the fact that firms within each country are symmetric,
industry outputs can be determined as functions of wages and tariffs:

qhh (z) = n
a+ λh[n(wf + τh (z))− (n+ 1)wh]

b(2n+ 1)
; qhf (z) = n

a+ λh[nwh − (n+ 1)(wf + τh (z))]

b(2n+ 1)
;

(7)

qff (z) = n
a+ λf [n(wh + τf (z))− (n+ 1)wf ]

b(2n+ 1)
; qfh (z) = n

a+ λf [nwf − (n+ 1)(wh + τf (z))]

b(2n+ 1)
.

(8)
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Summing up the quantities over all domestic and foreign firms within each industry in the home
market (7), and similarly for the foreign market (8), yields, respectively, expressions for total
industry output sold in country h and country f :

Qh (z) = n
2a− λh(wh + wf + τh (z))

b(2n+ 1)
; Qf (z) = n

2a− λf (wf + wh + τf (z))

b(2n+ 1)
.

The blind policy-maker who ignores the economy-wide variables, wh, wf , λh and λf perceives
that the import tariff of industry z will have the following impact on output of the same industry:

dqhh (z)

τh (z)
=

n2λh
b(2n+ 1)

> 0;
dqhf (z)

dτh (z)
= −n(n+ 1)λh

b(2n+ 1)
< 0;

dQh
dτh (z)

= − nλh
b(2n+ 1)

< 0.

The blind policy-maker thus believes that an increase in the tariff increases output of domestic
firms in industry z, while it decreases the output of foreign firms as well as total output. The
blind policy-maker also believes that the home tariff has no effect on foreign consumption:

dqfh (z)

dτh (z)
=
dqff (z)

dτh (z)
=

dQfi
dτh (z)

= 0.

This will not be the case when general equilibrium effects are present as will be clear below. The
total industry profits by the domestic and foreign firms, respectively, are given as1:

πhh (z) = (Ph (z)− wh)qhh (z) = bqhh (z)2 ; (9)

πhf (z) = (Ph (z)− wf − τh (z))qhf (z) = bqhf (z)2 . (10)

We can now see how the blind policy-maker sees the effect of tariffs on profits. Differentiating
profits in (9) and (10) with respect to country h’s tariff yields:

dπhh (z)

dτh (z)
=

2n2λhqhh (z)

(2n+ 1)
> 0;

dπhf (z)

dτh (z)
= −

2n(n+ 1)λhqhf (z)

(2n+ 1)
< 0;

When country h raises its tariff on imports from country f the profits domestic firms make in
the home market increase, but foreign firms will see a fall in their export profits. This is because
a tariff reduces market access for foreign firms. The blind policy-maker believes that trade is
beneficial for the two countries since it reduces market power of domestic firms by increasing
competition. Whether this is true in general equilibrium will be discussed below.

2.1 A partial equilibrium trade policy analysis

In this section we discuss how trade policy is determined in an environment with no general
equilibrium effects through economy-wide variables. The blind policy-maker selects import tariffs
ignoring their impact on wage rates and the marginal utility of income.

When the two countries do not cooperate they set their import tariff to maximise their own
individual welfare. A country’s welfare measure commonly used in the strategic trade policy
tradition consists of aggregate consumer surplus, tariff revenue, profits, and labour income.
Total consumer surplus can be obtained by summing the surplus of consuming each variety over
all z:

CSh =

∫ 1

0
(V (Qh (z))− Ph (z)Qh (z)) dz.

1This can be seen from the first order conditions for the firms’ optimisation problems. The first order condition for
the typical home firm in its domestic market is Phi−wh− bqhhi = 0, and for a typical foreign firm in the home market
it is Phi − wf − τhi − bqhfi = 0.. Multiplying by n yields industry level profits.
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Tariff revenue is simply equal to the sum of the revenues from taxing imports of each industry
z:

TRh =

∫ 1

0
τh (z) qhf (z) dz.

Aggregate profits in country h, denoted Πh, can be found by summing (3) over all industries in
both markets:

Πh =

∫ 1

0
(Ph (z)− wh)qhh (z) dz +

∫ 1

0
(Pf − wh − τf (z))qfh (z) dz.

If we let Lh denote total labour supply in country h, the expression for aggregate labour income
is the following:

lh = whLh. (11)

Hence, the optimal unilateral tariff solves:

Wh = CSh + TRh + Πh + lh

=

∫ 1

0
V (Qh (z))dz −

∫ 1

0
whqhh (z) dz + whL (12)

+

∫ 1

0
(Pf (z)− wh − τf (z))qfh (z) dz −

∫ 1

0
(Ph (z)− τh (z))qhf (z) dz

The blind policy-maker perceives that welfare is equal to total surplus in the economy less the
profits earned by foreign firms. Without general equilibrium effects the tariff in industry z only
affects variables in that industry. As discussed in Baldwin and Venables (1995) and Mrazova
(2011), it is possible to decompose the welfare effects of an import tariff into a terms-of-trade
effect (ToT), a volume-of-trade effect (VoT), and a profit-shifting effect (PS). Differentiating the
welfare of country h in (12) with respect to the import tariff τh(z) yields:

dWh

dτh (z)
= −d (Ph (z)− τh (z))

dτh (z)
qhf (z)︸ ︷︷ ︸

ToT≥0

+ τh (z)
dqhf (z)

dτh (z)︸ ︷︷ ︸
V oT≤0

+ (Ph (z)− wh)
dqhh (z)

dτh (z)︸ ︷︷ ︸
PS≥0

, (13)

where Ph (z)− τh (z) is the mill price (net-of-tariff price) of country f ’s good. The ToT effect is
the variation in the net-of-tariff price which country f ’s firms receive for their exports to country
h. In this model, the blind policy-maker will perceive the ToT effect to be positive such that an
increase in country h’s import tariff improves its terms of trade. The tariff is perceived to reduce
country h’s volume of trade (V oT ≤ 0 ) due to a perceived higher consumer price of imports, but
it shifts profits from foreign exporters to domestic producers by reducing market access (PS ≥ 0
). This last effect is due to the oligopolistic distortion where the import tariff moves domestic
firms towards the Stackelberg leader output level. Plugging the Cournot quantities in (7) and
the inverse demand function (2) in (13), we can solve for the optimal non-cooperative tariff for
country h and analogously for country f , as:

τBh (z) =
a[2n+ 2− λh]− λhn[(wh + wf )(1 + λh)]

λh[4n− λhn+ n2 + 2]
; (14)

τBf (z) =
a[2n+ 2− λf ]− λfn[(wh + wf )(1 + λf )]

λf [4n− λfn+ n2 + 2]
. (15)
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Since all sectors are symmetric, tariffs are also identical across industries. Notice from (14) and
(15) that tariffs converge to zero as the number of firms in an industry goes to infinity. This is
because if the industry is perfectly competitive there are no perceived ToT or PS effects and
the optimal tariff is zero.

Before proceeding to the omniscient policy maker, we will go into detail about the beliefs of
the macro blind policy maker. The policy chosen is based on the notion that any policy that
makes production cheaper for each firm will increase production. This is perfectly sensible in
partial equilibrium, but when introducing general equilibrium on the productions side of the
model, the effect disappears. We will demonstrate how by comparing the macro blind policy-
maker to the Dixit-Grossman approach, and show why they reach a different conclusion than
the complete macro blind policy-maker. To show this, we first need we need to derive wages in
general equilibrium

2.2 General equilibrium wages

In general equilibrium, the model is closed using a full-employment condition. In country h this
takes the following form:

Lh =

∫ 1

0
[qhh (z) + qfh (z)]dz, (16)

and likewise, in country f it is:

Lf =

∫ 1

0
[qff (z) + qhf (z)]dz. (17)

We assume that Lh = Lf = L. Plugging (7) into (16), and (8) into (17), yields, respectively,
wage equilibrium functions for country h and country f

L =

∫ 1

0

n[2a− λh[(n+ 1)wh − n(wf + τh (z))]]− λf [(n+ 1)(wh + τf (z))− nwf ]

b(2n+ 1)
dz (18)

L =

∫ 1

0

n[2a− λf [(n+ 1)wf − n(wh + τf (z))]]− λh[(n+ 1)(wf + τh (z))− nwh]

b(2n+ 1)
dz (19)

These functions lead to the following competitive wages in equilibrium in, respectively, country
h and country f :

wh =
2na− nλhTf − bL(2n+ 1)

(λh + λf )n
; (20)

wf =
2na− nλfTh − bL(2n+ 1)

(λh + λf )n
, (21)

where Th =
∫ 1
0 τh (z) dz and Tf =

∫ 1
0 τf (z) dz, respectively, are the means of the two countries’

respective industry-specific tariffs.

2.3 The Dixit-Grossman factor price effect in GOLE

Though they do not use a complete general equilibrium model because they abstract away
consumption and normalise income, Dixit and Grossman has included more general equilibrium
effects than a macro blind policy maker. Dixit and Grossman assume that two countries compete
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in exporting to a third country, the third country produces nothing. Because GOLE is a full
circle general equilibrium model, we need all agents to both have an income and consume. Thus,
to demonstrating the Dixit-Grossman (1986) approach we use the same measure of welfare that
they use. They show how their welfare measure reduces to output quantities:

WDG =

∫ 1

0
(qhh(z) + qfh(z))dz

By using total production for the home county we can demonstrate the factor price effect by
looking at optimal tariffs in GOLE.

We showed how the macro blind policy-maker believes a tariff will affect only the home
market by making home firms Stackelberg leaders. However, the Dixit-Grossman partly general
equilibrium analysis will demonstrate why this is impossible. Using the expressions for wage
rates we obtain the following expressions for industry outputs in general equilibrium:

qhh(z) =
a (λf − λh) + λfλh ((n+ 1) τf (z) + nτh(z))

(λf + λh) b (2n+ 1)
+

λhL

n (λf + λh)

qhf (z) =
a (λf − λh)− λfλh ((n+ 1) τh(z) + nτf (z))

(λf + λh) b (2n+ 1)
+

λhL

n (λf + λh)

qff (z) =
a (λh − λf ) + λfλh ((n+ 1) τh(z) + nτf (z))

(λf + λh) b (2n+ 1)
+

λfL

n (λf + λh)

qfh(z) =
a (λh − λf )− λfλh

(
(n+ 1) τf (z) + nτh(z)

)
(λf + λh) b (2n+ 1)

+
λfL

n (λf + λh)

An closer inspection reveals that an increase in either of the tariffs can have no effect on
aggregate production, as this is fixed by assumption. Aggregate production depends on aggregate
available labour (L). Output allocation is determined by λf and λf , which again depends on
income. Dixit and Grossman has moved consumption to a third country and thus the income
effect is non-existent: λf = λf = 1. This simplification ensures that qhh(z) + qfh(z) = L/n. A
policy maker following Dixit and Grossman will optimise aggragate production:

WDG
h

τh(z)
= 0,

If implementing a tariff will imply any kind of cost, the optimal tariff is

τDh G = 0

This is the factor price effect at works, given limited input factors, a tariff can not increase
production; it can only reallocate production within the country. This is because when one type
of production in any way is protected, firms in this industry will increase production. This in turn
will increase the demand for input factors, in this case labour, and thus lead to less production
in other industries. Note that though production is constant, a tariff will have an effect on
consumption in each country. If we, unlike Dixit and Grossman, were to use consumption as a
welfare measure, we would get a different result. A closer inspection of the equations reveals that
in fact, it seems the direct effect of an increase in τh will be a decrease in home consumption:

d

dτh
(qhh + qhf ) = −

λf
b (λf + 1) (2n+ 1)

.

Moving to the Omniscient policy-maker, we will show that a positive tariff can give a country an
advantage. This insight is revealed by including the consumption side of the general equilibrium.
Manipulating the tariffs will have an impact on the relative marginal purchasing power of the
two countries through λfandλh, and this will affect the trade flows.
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2.4 Trade policy in general equilibrium, the Omniscient Policy
Maker

Apart from realising the factor price effect and that output can not be boosted, the omniscient
policy maker will also have different take on what welfare measure to maximise. This is due to a
complete understanding of how import and export levels are interlinked. The omniscient policy
maker knows that the budget must be balanced, and thus takes into account that the value of
import and export must be the same. We finally need to close this general equilibrium model
by imposing a constraint which ensures balanced trade. The Balance of Trade (BoT) condition
takes the following form:∫ 1

0
(Ph (z)− τh (z)) qhf (z) dz =

∫ 1

0
(Pf (z)− τf (z)) qfh (z) dz. (22)

The BoT implicitly determines the Lagrange multipliers λh and λf . We choose to normalise the
model in terms of country h’s Lagrange multiplier and set it equal to one, λh = 1. In this way
all nominal values are expressed in terms of λf . In addition, an Omniscient policy maker knows
that there can be no distinction between total production cost and total labour income when
labour is the only input factor. Using the full employment condition for the home country in
(16) and the balance of trade condition, the welfare of country h in (12) reduces to:

Wh
O =

∫ 1

0
V (Qh(z)).

Thus our policy makers has different welfare expressions due to the macro blind policy-makers
mistaken expectations as to what a policy can achieve. The macro blind policy maker focuses on
micro level firm profit, while the omniscient policy maker focuses on the core of consumer welfare,
namely consumption, and maximises (23) subject to a number of constraints. First, we require
the balance of trade condition (22) to be satisfied with strict equality. Second, we require that
the selected tariffs imply strictly positive prices of traded goods. Hence we add the conditions
(Ph(z)− τh(z)) > 0 and (Pf (z)− τf (z)) > 0 which are to be satisfied for every good z. Finally,
we require that all outputs by home and foreign producers in the two markets are non-negative
for all z - that is, qhh(z), qhf (z), qff (z), qfh(z) > 0 ∀ z. We also assume that the tariffs chosen
by the two governments are uniform such that, τh(z) = τh = Th and τh(f) = τf = Tf , that is
the sector-specific tariff is equal to the average tariff. The optimisation problem thus takes the
following form for country h:

max
τh

∫ 1

0
V (Qh) s.t.



∫ 1
0 (Ph(z)− τh) qhf (z)dz −

∫ 1
0 (Pf (z)− τf ) qfh(z)dz = 0;

(Ph(z)− τh)dz > 0 ∀ z;
(Pf (z)− τf )dz > 0 ∀ z;
qhh(z), qhf (z), qff (z), qfh(z) > 0 ∀ z.

(23)

and simultaneously for country f :

max
τf

∫ 1

0
V (Qf ) s.t.



∫ 1
0 (Ph(z)− τh) qhf (z)dz −

∫ 1
0 (Pf (z)− τf ) qfh(z)dz = 0;

(Ph(z)− τh)dz > 0 ∀ z;
(Pf (z)− τf )dz > 0 ∀ z;
qhh(z), qhf (z), qff (z), qfh(z) > 0 ∀ z.

(24)

There is a unique solution to the above two constrained optimisation problems and in Appendix
A we show that this is given as the triple:(

τOh , τ
O
f , λf

)
=

(
bL

n
,
bL

n
, 1

)
(25)
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To compare policies, we determine the general equilibrium value of the tariffs set by the macro-
blind policy maker. Due to the symmetry of these tariffs and because the model is symmetric in
every other respect, it must be the case that λh = λf = 1. Using this and the wages in (20)-(21)
in (14) and (15) yield:

τBh = τBf =
bL(2n+ 1)

n(2n+ 3)
≥ 0, (26)

where the superscript B is for Blind. We can thus express the following relationship between the
blind and the omniscient tariffs:

τBj = τOj
(2n+ 1)

(2n+ 3)
, j = h, f. (27)

The tariff set by the blind policy-maker is smaller than that set by the omniscient one. In order
to find out why this is the case we have to examine the omniscient policy-maker’s motives further.
The symmetry somewhat veils the reasons behind the Omniscient policy makes chosen tariff. To
clarify the intuition, we turn to an asymmetrical case. This exercise gives us new understanding
of trade flows and welfare in the model.

2.5 Asymmetrical policies

Even thought it will become apparent that this is not the optimal choice for foreign, we assume
f is a free trader, i.e. τf = 0. This conveniently enables us to focus on the intuition behind
the optimal tariff for home. The policy makers optimised tariffs for any given foreign policy,
so the optimal home policy is still equation (14) for the macro blind policy maker,the Dixit
and Grossman G policy is no tariff, and the omniscient policy maker will set the tariff given
by equation (25). In an asymmetric scenario, we can demonstrate how the income, or rather
marginal utility of income, is an important component when deriving optimal trade policies. An
asymmetrical scenario is only tractable with simulations. Because of the asymmetry, marginal
utility of income may differ in the two countries. Because we use λh = 1 as a numeraire,
home policy implications will surface through 1/λf . To home, the relevance of this effect is as a
representative for foreign willingness to pay (MWP) for import, this in turn is important because
it will determine which country firms will prefer to sell their goods in.(2) shows that a high 1/λf
gives high foreign MWP for the next unit of consumption. Analysing (2) further reveals that
1/λf , and thus foreign MWP can be manipulated in two ways: i) By altering foreign prices σ2f :
Because we are talking about marginal utility of income in general equilibrium and higher prices
reflects a situation with low consumption, willingness to pay increase as prices increase. This
satiation effect is stronger for high prices (low consumption) because of marginal declining utility
of consumption. For very low consumption, the satiation effect will generate a increasing foreign
willingness to pay even if income keeps falling. ii) By altering foreign real income aµf − bIf .
Lower foreign real income will cause foreign MWP to fall. When the home tariff increases, home
firms gets improved terms of trade and increased profit on the expense of foreign firms. In
addition, home will receive tariff revenue. This way, a policy can steal away income from the
foreign to the domestic country. The goal for the home country is to manipulate foreign MWP
in such a way that firms in both countries favour sales in the home markets without violating
the balance of trade. Foreign consumers’ MWP can be manipulated through the relationship
between satiation effect and the income stealing effect. By acknowledging these two effects the
policy maker can increase domestic profit through the MWP channel and make sure foreign firms
will benefit from exporting despite weakened terms of trade. The satiation effect secures that
foreign still imports even with less income, and this means trade is still balanced.
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Figure 1 illustrates 1/(λf ) - foreign MWP as a function of τh for values where the BoT
condition is satisfied. BoT must be fulfilled in equilibrium. Foreign MWP depends on foreign
income, the graph reflects that foreign income is affected by the level of the domestic tariff. The
graph is convex as for low domestic tariffs, the income effect will dominate, while for high tariffs,
the satiation effect will dominate.

Figure 1:

U1 represents a home utility isoquant given two-way free trade. The utility isoquant is
associated with a fixed level of home consumption. The isoquants are downward sloping because
for the net trade-flow to stay fixed as τh increases, foreign willingness to pay must decrease.
In the intersection between U1 and λf , the tariff reaches the level where foreign will no longer
export. BoT must be fulfilled, so no import means no export. With no features and gain from
trade, and we find that the maximal welfare level under two-way free trade is equal to maximal
welfare with no trade. It is evident from the utility-isoquant that home can achieve higher welfare
and still satisfy balance of trade by increasing the tariff. The highest possible welfare is given
by U2; the omniscient policy maker will set the tariff that ensures this level, while the macro
blind policy maker sets a lower tariff and achieve a lower welfare level. The home country would
be the worst off with a Dixit and Grossman zero-tariff, as even the macro blind policy maker
will manage to drain some goods via the income stealing. This goes to show that an incomplete
general equilibrium model is not necessarily better than a micro model. Note that this situation
is less than optimal for foreign as they will consume less than half of world production. Foreign
would be better off by implementing a tariff on import as well. In fact, it will always be best to be
the country with the highest tariff. In a symmetrical scenario, the satiation effect will no longer
make it profitable for firms to export even with high tariffs. And so, when both countries set
the optimal tariff (25), all export ceases completely. This is how the race of obtaining monopoly
profit from the other country will culminate in a situation with no trade at all.
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2.6 Macro Blind and Omniscient policy makers

The macro blind policy maker is concerned with boosting home production. We can see from
equation (13) that she aims to do this by shifting profits towards domestic firms, and manipu-
lating its terms of trade at the industry (or micro) level. Because she believes she can increase
home production, she is willing to give up some import in the process. Dixit and Grossman show
how the factor price effect will keep aggregate production constant, and without acknowledging
the income stealing possibility a trade policy cannot have any effect, and free trade seems to be
the best option. The Omniscient policy maker also knows that production cannot increase, but
because she is aware of the income stealing possibility, she aims to exploit the MWP effect to
gain a higher national income and ensure that the home consumer has more purchasing power
than the foreign consumer. Though both our policy makers chose a positive tariff in an attempt
to increase consumption their approach to do so differ. The blind policy-maker tries to do so
by increasing home firm production. The omniscient policy maker is concerned with aggregate
effects and by indirectly increasing the accessible goods for home consumers. The result that
the optimal policy will lead to no trade comes off as counter intuitive in the first instance. In
the strategic trades policy literature the common assumption is that reciprocal dumping will
give firms less market power, this will make production more efficient, and trade policies can be
utilised to get a bigger share of the gain from trade. However, since we have assumed a fixed
input supply and no comparative advantage that would allow the fixed amount of workers to be
more efficiently allocated, the full force of less market power will go into the factor price affect.
Therefore, when policy makers in two identical countries try to obtain more consumption than
what is self-produced by protecting its own while taking from the other, the outcome is closed
boarders. We are not trying to argue that the real-world optimal symmetrical trade policy is a
tariff that results in no trade; this is a result of symmetric countries, no features and no gains
from trade. Rather, we argue that it is possible to manipulate consumers in such a way that
selling to the domestic market is more profitable for foreign and domestic firms both, and that
no policy can be complete without taking this into account.

2.7 An economy with features

TBW A featureless version of GOLE implies that production is fixed, and thus there are no
gains from trade. Though this is a convenient way of demonstrating how important it is to take
macro effects into account, it is a very unsatisfactory trait for a trade model. At this point we
sophisticate the model and assume that firms in different sectors differ in terms of efficiency. This
extension will give the model some interesting implications on its own besides as an extension to
the Brander Spencer- Dixit Grossman heritage. We still display factor price effects and demand
effects, but in addition comparative advantage will mean that there is a real gain from trade. By
introducing features into the GOLE framework, we will see how the trade war plays out when
an omniscient policy-maker try to get ahead by draining the other country for income with high
tariffs, and at the same time achieve real gains from trade.

3 Concluding remarks

By comparing a so-called macro blind policy-maker to an omniscient one, we have shown that
a micro founded trade policy is insufficient. This is partly due to an effect recognised by Dixit
and Grossman (1986), namely that any trade policy in one sector will lead to an change of factor
demand and thus factor costs in all other sectors. However, this is only part of the story. A
fully informed policy-maker will know that the only way to increase welfare if the world has
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a fixed aggregate production is to acquire consumption from the trade partner. This can be
achieved through manipulating the foreign income and thus willingness to pay. GOLE is, to our
knowledge, the only model that can capture this incentive, and thus provides us on new insight
on the difference between a micro-founded trade policy and a trade policy set by a fully informed
policy-maker.
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Appendix A

We set up the Lagrangian for the optimisation problem for country h as follows:

max
τh
Lh =

∫ 1

0
V (Qh) + µ1

(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
+ µ2

(∫ 1

0
P ∗
h (z)

)
+ µ3

(∫ 1

0
P ∗
f (z)dz

)
Similarly for country f :

max
τf
Lf =

∫ 1

0
V (Qf ) + µ4

(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
+ µ5

(∫ 1

0
P ∗
h (z)

)
+ µ6

(∫ 1

0
P ∗
f (z)dz

)
We can set up the following Kuhn-Tucker conditions for country h’s optimisation problem:

τh
dL
dτh

= 0 with τh > 0,
dL
dτh

= 0

λf
dL
dλf

= 0 with λf > 0,
dL
dλf

= 0

µ1

(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
= 0 with µ1 > 0,(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
= 0

µ2

(∫ 1

0
P ∗
h (z)

)
with µ2 = 0,

(∫ 1

0
P ∗
h (z)

)
> 0

µ3

∫ 1

0
P ∗
f (z)dz with µ3 = 0,

(∫ 1

0
P ∗
f (z)

)
> 0

and similarly for country f :

τf
dL
dτf

= 0 with τf > 0,
dL
dτf

= 0

λf
dL
dλf

= 0 with λf > 0,
dL
dλf

= 0

µ4

(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
= 0 with µ4 > 0,(∫ 1

0
P ∗
h (z)qhf (z)dz −

∫ 1

0
P ∗
f (z)qfh(z)dz

)
= 0

µ5

(∫ 1

0
P ∗
h (z)

)
with µ5 = 0,

(∫ 1

0
P ∗
h (z)

)
> 0

µ6

∫ 1

0
P ∗
f (z)dz with µ6 = 0,

(∫ 1

0
P ∗
f (z)

)
> 0

There is only one real solution which satisfies all of these constraints and that is the one given
in the text.
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