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Abstract

This study examines the economic role of trade protection in a
new economic geography model where countries have no inherent dif-
ferences in endowments, preferences or technologies. This is done in
two ways. First, the e¤ects of agricultural and manufacturing pro-
tection on the set of equilibria are obtained. Second, the endogenous
trade policy positions obtained in a game between national welfare-
maximising governments are identi…ed. The model used is a Krugman
& Venables (1995) model modi…ed to incorporating agricultural trade
costs. Therefore, an additional contribution is the examination of the
e¤ect of agricultural trade costs on the equilibrium structure of the
model.
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for discussions on important model features. In acting as discussants on this paper, Rasha
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Forslid for his comments. Financial support for this study has been provided by the Tore
Browald & Jan Wallander foundation.
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1 Introduction
Within the new economic geography framework, trade costs have an impor-
tant role in determining the international specialisation of production. In
fact, the framework provides a setting in which an entirely di¤erent pro-
duction pattern can be triggered by a marginal trade cost alteration. This
suggests that there is an important role for trade policy in determining the in-
ternational production pattern and the international distribution of welfare.
Put di¤erently, the new economic geography framework seems to potentially
provide economic justi…cations for the use of trade protection. The moti-
vation for this paper is to explore the economic role of trade protection in
a new economic geography setting without inherent country di¤erences in
endowments, preferences and technologies. This is done by examining the
protection e¤ects on the equilibrium structure and through identifying Nash-
equilibria of a trade-policy game between welfare-maximising governments.

The setting used in this paper is a Krugman & Venables (1995) model
modi…ed to incorporating trade costs in the homogenous goods sector and
country-speci…c protection levels. The …rst modi…cation is done in order to
examine the role of protection in the homogenous goods sector as well as in
the di¤erentiated goods sector. Moreover, as indicated by Davis (1998) and
Fujita, Krugman & Venables (1999), the trade cost level in the homogenous
goods sector a¤ects the equilibrium structure in a new trade setting and
a regional new economic geography setting. If this consequence results in
an international new economic geography setting as well, the trade policy
e¤ects on the international distribution of industry types are likely to be
a¤ected. If so, the welfare consequences of di¤erent trade policy positions
are also altered, thereby changing the optimal trade policies for a welfare-
maximising government. In focusing on unilateral protection e¤ects on the
existence of agglomerated equilibria in a new economic geography setting,
this study is related to a paper by Puga &Venables (1999), in which one of the
questions considered is whether a small agricultural goods producing country
can acquire domestic manufacturing production by choice of an appropriate
trade-policy position.1 The main di¤erences in the model used in this paper
are that trade partners have identical endowments and that agricultural trade

1Puga & Venables (1998) treats the issue of how the formation of a preferential trade
agreement a¤ects the structure of equilibria.
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costs exist.2 Moreover, in endogenising the level of protection, this paper is
related to Fisher & Serra (1996). While the endogenising tool used in this
paper is to interpret the trade-policy positions as strategies in game between
national welfare-maximising governments, Fisher & Serra (1996)’s new trade
model incorporates a political trade-policy formation structure. In a broad
context, this study is related to the strategic trade-policy literature and to the
new economic geography strand of research focusing on countries as political
units (in examining the e¤ects of taxes on the equilibrium structure).3

The rest of this paper is structured as follows. The model is presented
in section 2. Section 3 provides an examination of the protection e¤ects on
the stability of equilibria. In section 4, the Nash-equilibrium strategies and
outcomes in the trade-policy game are identi…ed. A concluding discussion of
the main …ndings of the paper is provided in section 5.

2 The model
There are two countries with identical factor endowments, consumer prefer-
ences and production technologies. For simplicity, the labour endowment of
each country is normalised to 1. There are two product types, one di¤erenti-
ated product with a market characterised by monopolistic competition and
one homogeneous good produced under perfectly competitive market condi-
tions. Henceforth, the di¤erentiated goods production is referred to as manu-
facturing and the homogenous goods production is referred to as agriculture.
There are two input types, labour and intermediate inputs. Labour is mobile
between sectors and immobile across country borders. The economic condi-
tions in the home country are presented below. The same conditions prevail
in the foreign country, which is depicted by ¤.

2They also use a new economic geography model based on input-output linkages be-
tween …rms. Their underlying model assumptions di¤er in four respects. First, the agri-
cultural good is produced with labour and capital. Second, there is a subsistence level of
agricultural consumption. Third, di¤erent country endowments are allowed for. Fourth,
agricultural trade costs are not allowed for.

3See Brander (1995) for a survey of the strategic trade-policy literature. Issues re-
garding the e¤ects of di¤erent tax structures on the equilibrium structure in new eco-
nomic geography settings have been considered by Andersson & Forslid (1999), Baldwin
& Krugman (2000), and Kind, Midelfart-Knarvik & Schelderup (2001), amongst others.
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The demand side of the model is based on the Dixit-Stiglitz model of mo-
nopolistic competition. All agents share identical Cobb-Douglas preferences
for the two types of goods:

U =M¹A1¡¹; 0 < ¹ < 1; (1)

where M is a composite consumption index for varieties of the manufac-
tured good, A is the agricultural consumption, and ¹ is the manufacturing
expenditure share. Consumers share identical preferences for manufacturing
varieties. Speci…cally, the composite manufacturing consumption index takes
the form of a symmetric constant-elasticity-of-substitution (CES) function:

M =

24 n+n¤Z
0

m(i)½di

351=½ ; ½ = ¾ ¡ 1
¾

; ¾ > 1; (2)

where m(i) is the consumed quantity of variety i, n is the number (mass)
of domestically produced varieties, n¤ is the number (mass) of varieties pro-
duced in the foreign country, ½ captures the preference for variety and ¾ is
the elasticity of substitution between any two varieties of the manufactured
good. In equilibrium, the price index of M equals:

G =
h
np1¡¾M + n¤(p¤M tM)

1¡¾i1=(1¡¾) ; (3)

where pM is the domestic equilibrium price of each variety, p¤M is the
foreign equilibrium price of each variety, and tM is the total trade cost en-
countered by manufactured imports from the foreign country. These trade
costs take the Samuelson iceberg form, so that a fraction (tM ¡ 1) =tM of the
imports are lost in the trade transaction. In addition, trade costs include
both natural trade costs (in the form of transport costs, language di¤erences
etc.) ¿M , and politically induced trade costs (in the form of protection) ¼M .
The Krugman & Venables (1995) model is modi…ed to allow for unilateral
protection. Speci…cally, the level of natural transaction costs is assumed to
be independent of the direction of trade (i.e. ¿M = ¿¤M), while political trade
costs are assumed to be set independently by the governments. The natural
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trade cost level is at least equal to one while the political trade costs are
added to natural trade costs, thereby increasing the share of imports lost in
the transaction.

The agricultural good is produced with a constant returns to scale tech-
nology with labour as the sole production factor. Combined with the assump-
tions that the unit labour requirement in agricultural production equals one
and that the agricultural goods market is perfectly competitive, this implies
that the agricultural wage equals the agricultural goods price. The foreign
agricultural good is used as numeraire.

Each variety of the manufacturing good is produced with labour and a
composite intermediate input factor. Speci…cally, the manufacturing produc-
tion function is a Cobb-Douglas with intermediate input share ®. In turn,
the intermediate input is a composite variety index identical to that speci…ed
by the consumers’ preferences (in (2)), implying that the varieties demanded
as …nal goods by consumers are also demanded as intermediate goods by
producers. The price of the intermediate input composite therefore equals
G; and w1¡®M G® is the input unit cost. This cost is part of the …xed costs
as well as the marginal costs in manufacturing production. The total cost
function of a representative manufacturing producer equals:

TC(q) = w1¡®M G®(f + cq) (4)

where f is the …xed input requirement, c is the marginal input require-
ment, and q is the output level. Since there are …xed setup costs and a
constant marginal cost of production, increasing returns to scale exist at the
…rm level. No additional costs are incurred by a …rm choosing to produce a
new variety and there is an unlimited number of potential varieties. Since all
varieties are demanded, and there is increasing returns to scale at the …rm
level, this implies that each …rm chooses to produce a variety di¤erent from
all other produced varieties.

There are no strategic interactions between …rms. Instead, …rms take
the price index G as given and thus ¾ is the perceived elasticity of demand.
Pro…t maximisation implies that marginal revenue equals marginal costs:
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pM
(¾ ¡ 1)
¾

= w1¡®M G®c; 0 < ® < 1: (5)

There is free entry and exit into the manufacturing market, implying that
a representative …rm makes zero pro…ts in equilibrium. For simplicity, units
are chosenso that c = (¾ ¡ 1) =¾. Combined with the zero pro…t model impli-
cation, this normalisation implies that price of a variety equals the input unit
cost in equilibrium. In addition, the fact that a representative manufacturing
producer makes zero pro…ts in equilibrium implies that a share (1¡®) of the
total manufacturing revenues accrues as salaries by manufacturing workers:

wM¸M = (1¡ ®)npqe; 0 · ¸M · 1; (6)

where ¸M is the manufacturing share of the labour force and qe is the
equilibrium output of each variety. For simplicity, units are chosen so that
qe = 1=(1¡ ®). Using this choice of units and (5) in (3), yields:

G =
h
¸Mw

1¡¾(1¡®)
M G¡¾® + ¸¤Mw

¤1¡¾(1¡®)
M G¤¡¾®t1¡¾M

i1=(1¡¾)
(7)

where ¸¤M is the manufacturing labour share in the foreign country, w¤M
is the foreign manufacturing wage and G¤ is the foreign manufacturing price
index. The home country’s level of income contains the total domestic labour
returns in agricultural and manufacturing production:

Y = wM¸M + wA(1¡ ¸M) (8)

where wA is the domestic agricultural wage. Since the share ® of total
manufacturing revenues is used to purchase the composite intermediate input
and ¹ is the manufacturing consumption share, the total domestic manufac-
turing expenditure equals:

E = ¹Y + ®npqe (9)
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where the …rst term is the consumers’ manufacturing expenditure and the
second term is the producers’ manufacturing expenditure. By expressing the
second term in the alternative way indicated by (6) and using that qe equals
1=(1¡ ®), (9) can be rewritten as:

E = ¹Y +
®

1¡ ®wM¸M : (10)

In equilibrium, the output level of a variety equals the total domestic and
foreign demand for the variety:

qe = p¡¾M G
¾¡1E + p¡¾M G

¤¾¡1t¤1¡¾M E¤ (11)

where t¤M is the foreign level of manufacturing trade costs, and E¤ is the
total foreign manufacturing expenditure. Inserting the previously speci…ed
normalisations of qe and c while using the fact that the variety price equals
the manufacturing unit input cost yields the following expression:

³
w
(1¡®)
M G®

´¾
1¡ ® = G¾¡1E +G¤¾¡1t¤1¡¾M E¤: (12)

An equilibrium is characterised by the domestic equilibrium equations
(7),(8),(10),(12) and their foreign counterparts. There are two types of equi-
libria. Dispersed equilibria are characterised by domestic and foreign man-
ufacturing production while only one country produces the manufacturing
good in an agglomerated equilibrium. Henceforth, the dispersed equilibrium
characterised by identical variable values in the two countries is referred to
as the symmetric equilibrium while the agglomerated equilibrium is referred
to as domestic if it is characterised by the domestic specialisation in manu-
facturing production and as foreign otherwise.
Labour mobility occurs in response to wage di¤erences between sectors.

Speci…cally, workers are assumed to gradually move into the sector providing
the highest wage. À denotes the excess wage to manufacturing labour above
that paid to agricultural labour,

À = wM ¡ wA: (13)
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A wage structure is an equilibrium if no worker gains from changing em-
ployment. This implies that (13) must equal zero in a stable equilibrium
unless the country is completely specialised in the production of one good
(i.e. in the case of a corner solution). That is, an equilibrium can incorpo-
rate a strictly positive excess manufacturing wage only if the home country
is completely specialised in manufacturing production and a strictly negative
manufacturing excess wage only if it is completely specialised in agricultural
production. This paper is restricted to examining the type of agglomer-
ated equilibria in which the manufacturing sector is su¢ciently small for
both countries to produce agricultural goods. This restriction, which will
henceforth be referred to as ”the small-manufacturing-sector condition”, is
imposed because it enables us to supplement the simulation results with the
analytical tools developed by Krugman & Venables (1995) in examining the
stability and utility outcomes of agglomerated equilibria.

The Krugman & Venables (1995) model is modi…ed to incorporate agri-
cultural trade costs. Agricultural trade costs are speci…ed in the same way
as manufacturing trade costs. Since domestic and foreign agricultural prod-
ucts are perfect substitutes, consumption of domestic and foreign agricultural
goods requires that the agricultural import price equals the price of home-
produced agricultural products. In combination with the model implication
that the agricultural wage equals the agricultural goods price in a coun-
try and the assumption that the foreign agricultural good is numeraire, this
implies that the following wage condition holds in a dispersed equilibrium
characterised by the domestic specialisation in manufacturing production:

tA = wA ¸ 1=t¤A; (14)

where tA is the domestic agricultural trade cost level, and t¤A is the foreign
agricultural trade cost level. In addition, a stable dispersed equilibrium char-
acterised by the domestic specialisation in agricultural production is instead
characterised by the following wage condition:

tA ¸ wA = 1=t¤A: (15)

For agricultural trade to take place in the symmetric equilibrium, the
equality conditions in (14) and (15) must hold simultaneously, which is im-
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possible for positive agricultural trade costs. In turn, this indicates that no
agricultural trade can take place in the symmetric equilibrium in the presence
of agricultural trade costs.

The wage condition required for the domestic agglomerated equilibrium
to be stable equals:

wM ¸ wA ¸ 1=t¤A; wA = tA; (16)

where the domestic manufacturing wage exceeds the domestic agricultural
wage only in the case of complete specialisation (which requires the small-
manufacturing-sector condition to be valid.

3 Protection e¤ects on the equilibrium struc-
ture

In this section, the protection e¤ects on the equilibrium structure are ex-
amined with the analytical and simulation tools provided by Krugman &
Venables (1995) and Fujita, Krugman & Venables (1999). We follow pre-
vious research in the …eld by assuming that the agglomeration forces are
su¢ciently weak for the parameter combination ¾(1¡®) to exceed a thresh-
old value of one (alternatively, ½ is assumed to exceed ®), or as stated in the
literature, the no-black-hole condition is assumed to be valid.4 This restric-
tion is made in order for the results and outcomes to be comparable to those
obtained in the standard new economic geography setting on international
trade and is kept throughout the paper. In addition, only the home country’s
situation is examined since the symmetry of the model implies that corre-
sponding outcomes would be obtained if considering the foreign country’s
situation.

3.1 The stability of agglomerated equilibria

Since the small-manufacturing-sector condition is valid, a necessary condition
for the existence of the domestic agglomerated equilibrium is that À¤ · 0.

4In the absence of agricultural trade costs, the no-black-hole condition implies that
only agglomerated equilibria exists at symmetric trade costs.
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Combined with the model implication that the agricultural wage equals the
agricultural goods price in a country and the assumption that the foreign
agricultural good is numeraire, this condition becomes equal to w¤M · 1. By
using the eight equilibrium equations to solve for the foreign manufacturing
wage as a function of exogenous and trade cost variables, the obtained ex-
pression can be used to examine the parameter combinations for which the
domestic agglomerated equilibrium is stable (a method discussed in detail by
Fujita, Krugman & Venables (1999), pp.248-249).

3.1.1 Without agricultural trade costs

If the small-manufacturing-sector condition is valid and a domestic agglom-
erated equilibrium prevails, the foreign manufacturing wage expression (i.e.
the foreign counterpart of (12)) can be rewritten as:5

w¤M = t
¤¡®=(1¡®)
M

"
(1¡ ®)
2

t¤¾¡1M +
(1 + ®)

2
t1¡¾M

#1=(¾(1¡®))
: (17)

The …rst factor, t¤¡®=(1¡®)M , captures the downward pressure on the foreign
manufacturing wage caused by the positive foreign trade cost e¤ect on the
foreign intermediate input price. That is, foreign trade costs reduce the
wage that a potential foreign manufacturing producer can pay its employed
labour by raising the foreign manufacturing price index. The second factor
captures the pressure on the foreign manufacturing wage caused by trade cost
e¤ects on the overall expenditure placed on a potential foreign manufacturing
variety. Trade costs imply that a wedge prevails between the domestic and
foreign manufacturing expenditure level as well as between the expenditure
placed on home-produced and imported goods. In (17), (1¡®)

2
and (1+®)

2

5The expression is derived as follows: First, values characterising this equilibrium is in-
serted in the equilibrium equations (6),(8),(10),(17) and the foreign counterparts of (6),(8),
and (17). Second, these equations are used to solve for Y ,Y ¤,E,E¤,G,G¤ and ¸M expressed
in terms of exogenous and trade cost variables. Third, the foreign wage expression is de-
rived by inserting the resulting expressions into the remaining equilibrium equation, the
foreign counterpart of (10), and solving for the foreign manufacturing wage. A detailed
description of the derivation of the foreign manufacturing wage expression is provided in
section 8.1.1.

10



is the foreign and domestic manufacturing expenditure share, respectively.
t¤¾¡1M and t1¡¾M captures the trade cost induced expenditure gap on a foreign
manufacturing variety sold in the foreign country and in the home country,
respectively. The expression within brackets shows that the expenditure
placed on a potential foreign variety is positively a¤ected by the foreign
trade cost level and negatively in‡uenced by the domestic trade cost level.

Expression (17) shows that the foreign manufacturing wage is decreasing
in the domestic trade cost level, which suggests that domestic protection can
give rise to a domestic agglomerated equilibrium. The economic interpreta-
tion of this e¤ect is that a higher domestic trade cost level reduces the wage
that a potential foreign …rm can pay its employed labour since the raised
domestic manufacturing import price shifts the domestic demand curve for
a foreign manufacturing variety downwards. Calculations of expression (17)
for di¤erent parameter sets however reveal that the domestic trade cost level
in‡uences the existence of a domestic agglomerated equilibrium only when
the foreign trade cost level takes values within a very small interval.6 The
use of domestic protection can therefore result in a domestic agglomerated
equilibrium only in exceptional cases.

As displayed in expression (17), the foreign trade cost level imposes two
counteracting forces on the foreign manufacturing wage. As previously de-
scribed, a higher foreign trade cost level raises the foreign manufacturing pro-
duction costs by increasing the import price on intermediate inputs, thereby
placing a downward pressure on the wage that a potential foreign …rm can
pay its employed labour. On the other hand, the raised foreign trade cost
level shifts the foreign demand curve for a foreign manufacturing variety up-
wards by reducing the relative price of home-produced compared to imported
manufacturing goods. The net e¤ect is positive if the parameter combina-
tion ¾(1¡®) is above a particular threshold that is larger than one in value.7
However, even if the agglomeration forces are strong enough for the net
e¤ect of foreign protection to be negative, the domestic agglomerated equi-
librium cannot be dissolved by use of a foreign unilateral trade-liberalising
policy since the agglomeration forces are su¢ciently strong for the domestic
agglomerated equilibrium to be stable at all manufacturing trade cost com-
binations. (See section 8.5.1.). Examples of the e¤ect of foreign protection

6For example, this treshold is at t¤M ¼ 2 for the parameter values ® = 0:5 and ¾ = 6.
7See section 8.5.1.
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on the existence of the domestic agglomerated equilibrium is shown for low,
intermediate and high domestic trade cost levels in …gure 1.8

It can be shown analytically that the foreign country can always dissolve
the domestic agglomerated equilibrium by use of a su¢ciently high level
of protection. Letting the domestic trade cost level approach in…nity in
expression (16) yields:

w¤M ! ((1¡ ®)=2)1=(¾(1¡®))t¤1¡1=(¾(1¡®))M : (18)

Since the no-black-hole condition is valid, this expression is increasing in
the foreign manufacturing trade cost level. Though the use of in…nitely high
domestic trade costs places a downward pressure on the foreign manufactur-
ing wage, this e¤ect is not su¢ciently strong to ensure the existence of a stable
domestic agglomerated equilibrium unless the foreign trade cost level is equal
to t¤M ¼ ((1¡®)=2)1=(1¡¾(1¡®)). The outcome that the agricultural-exporting
country can use manufacturing protection to replace the agglomerated equi-
librium with an equilibrium characterised by manufacturing production in
both countries mirrors the result obtained by Puga & Venables (1999) in
their examination of the role of trade policy in promoting industrialisation.
In contrast, as described above, their result that the agricultural-exporting
country can sometimes become industrialised by use of a unilateral trade
liberalising strategy is not obtained. Their result however hinges on the fact
that country size di¤erences enhances the manufacturing expenditure gap
between markets. Since country sizes are the same in our model, the result
that foreign protection cannot trigger a domestic agglomerated equilibrium
to develop is not surprising. However, as is shown in the next section, this
e¤ect can be altered in the presence of agricultural trade costs.

3.1.2 With agricultural trade costs

If the small-manufacturing-sector condition is valid and a domestic agglom-
erated equilibrium prevails, the foreign manufacturing wage equals:9

8We follow Fujita, Krugman & Venables (1999) in using tM = 1:5; 2:15; and 3 as a
typical low, intermediate and high trade cost level.

9This expression is obtained with the same technique as (17). The main di¤erence in
this case is that the domestic equilibrium wage now equals tA > 1 instead of tA = 1,
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w¤M = tAt
¤¡®=(1¡®)
M

"
(1¡ ®)
(1 + tA)

t¤¾¡1M +
(tA + ®)

(1 + tA)
t1¡¾M

#1=(¾(1¡®))
: (19)

Expression (19) displays that domestic agricultural trade costs imposes
counteracting forces on the foreign manufacturing wage. The …rst factor,
tAt

¤¡®=(1¡®)
M , captures the positive e¤ect caused by the fact that the agricul-

tural trade cost level places an upward pressure on the domestic equilibrium
wage.10 The raised domestic equilibrium wage implies higher domestic man-
ufacturing production costs, thereby reducing a manufacturing …rm’s prof-
itability of remaining located together with other manufacturing producers
in the home country. In turn, the wage that a potential foreign …rm can pay
its employed labour while continuing to break even is therefore higher, the
higher the domestic agricultural trade cost level. In (19), (1¡®)=(1+tA) and
(tA + ®)=(1 + tA) are the foreign and domestic manufacturing expenditure
shares from a manufacturing …rm being established in the foreign country.
The domestic manufacturing expenditure share is increasing in the domestic
level of agricultural trade costs because the raised equilibrium wage places an
upward pressure on the domestic income level and thereby on the domestic
manufacturing expenditure. In turn, this indicates that the within bracket
expression captures the negative domestic agricultural trade cost e¤ect on
the foreign relative manufacturing expenditure.11 Though this implies that
the second factor depends negatively on the domestic agricultural trade cost
level, the net e¤ect of domestic agricultural trade costs on the foreign man-
ufacturing wage is always positive.12 In turn, this suggests that the home

implying new equilibrium values of Y ,Y ¤,E,E¤,G,G¤ and ¸M . See section 8.1.2 for a
detailed description of the derivation of the foreign manufacturing expression.
10Domestic agricultural trade costs implies higher domestic agricultural goods prices,

which is accrued as salaries by agricultural workers. In turn, the raised agricultural wage
triggers a labour movement into the agricultural sector unless the manufacturing wage is
raised to the same level.
11Speci…cally, the derivative of the within brackets expression with respect to the agri-

cultural trade cost level equals ¡(1¡ ®)(t¤¾¡1M ¡ t1¡¾M )(1 + tA)
¡2.

12The derivative of the foreign manufacturing wage with respect to the domestic agri-
cultural trade cost level equals:
@w¤M=@tA = ((¾(1 ¡ ®)(1 + t¡1A ) ¡ 1)(1 ¡ ®)t¾(1¡®)A t

¤¾(1¡®)¡1
M + (¾ + ®¾ + 1 + ¾tA +

®¾t¡1A )(1¡ ®)t¾(1¡®)A t1¡¾M t¤¡®¾M )=(1 + tA)
2

This expression is positive if ¾(1 ¡ ®)(1 + t¡1A ) ¡ 1 > 0 since this yields a positive
…rst term (the second term is always positive). If the no-black-hole condition is valid,
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country’s use of agricultural protection can lead a less specialised equilibrium
to replace the domestic agglomerated equilibrium.

The e¤ect of domestic agricultural trade costs on the existence of a do-
mestic agglomerated equilibrium is displayed for symmetric manufacturing
trade costs in …gure 2. In accordance with the positive e¤ect of the do-
mestic agricultural trade cost level on the foreign manufacturing wage, the
…gure displays that a higher domestic agricultural trade cost level shifts the
foreign manufacturing wage curve upwards. This implies that the agglomer-
ated equilibrium structure can exist only for agricultural trade costs below a
threshold level. If the agricultural trade cost level is low enough for an ag-
glomerated equilibrium structure to exist, the presence of agricultural trade
costs introduces a lower and upper manufacturing threshold level at which
the agglomerated equilibrium becomes stable. These manufacturing thresh-
old levels will henceforth be referred to as sustain points. In contrast, only
one sustain point exists in the absence of agricultural trade costs. The agri-
cultural trade cost e¤ects on the stability of an agglomerated equilibrium
replicates those obtained by Fujita, Krugman & Venables (1999) in the re-
gional new economic geography trade setting.13

As previously described, the domestic agricultural trade cost level in-
creases the foreign manufacturing wage at any manufacturing trade cost
combination. (Examples of this e¤ect is shown in …gure 3 and …gure 4.).14

The fact that agricultural trade costs work counter to agglomeration implies
that the domestic agglomerated equilibrium can sometimes be dissolved by
a foreign unilateral trade liberalising policy . That is, even if the agglom-
eration forces are strong enough for the foreign manufacturing trade cost
level to a¤ect the foreign manufacturing wage negatively, they may not be
strong enough to ensure the existence of an agglomerated equilibrium struc-
ture.15 This result implies that, for certain parameter combinations, the

¾(1¡ ®)(1 + t¡1A ) > (1 + t¡1A ); which implies that ¾(1¡ ®)(1 + t¡1A )¡ 1 exceeds t¡1A .
13In contrast to Davis (1998), calculations of (19) reveal that the tA = tM requirement

is not su¢cient to rule out the existence of asymmetric equilibria in the modi…ed Krugman
& Venables (1995) model.
14As in the case without agricultural trade costs, calculations of (19) show that the

home country can use manufacturing protection to establish the domestic agglomerated
equilibrium only in exceptional cases (see …gure 3).
15See section 8.5.2.
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foreign country can replace the domestic agglomerated equilibrium with an-
other equilibrium by reducing its manufacturing protection level (an exam-
ple of this case is shown in …gure 5).16 When agricultural trade costs exist,
the agricultural-exporting country can therefore sometimes use a unilateral
trade-liberalising strategy in manufacturing trade to promote industrialisa-
tion. This result is in line with that obtained by Puga and Venables (1999),
though the e¤ect is caused by agricultural trade costs instead of country size
di¤erences in the modi…ed Krugman & Venables (1995) model. However,
since the no-black-hole condition is assumed to be valid, the agricultural-
exporting country can always dissolve the domestic agglomerated equilibrium
by use of a high enough manufacturing protection level. This outcome can
be shown analytically by letting the domestic manufacturing trade cost level
approach in…nity in (19):

w¤M ! tA((1¡ ®)=(1 + tA))1=(¾(1¡®))t¤1¡1=(¾(1¡®))M . (20)

As previously described, the value approached by the foreign manufactur-
ing wage is increasing in the agricultural trade cost level. Since the no-black-
hole condition is valid, (20) is increasing in the foreign manufacturing trade
cost level. The foreign manufacturing trade cost level at which the domestic
agglomerated equilibrium becomes at in…nitely high domestic trade costs is
approximately equal to t¤M ¼ (t¾(1¡®)A (1¡ ®)=(1 + tA))1=(1¡¾(1¡®)).

3.2 The stability of dispersed equilibria

In this section, the e¤ects of protection on the stability of dispersed equilibria
are examined. This is done analytically when focusing on the stability of a
symmetric equilibrium with respect to the symmetric manufacturing trade
cost level. To determine unilateral protection e¤ects on the stability of a
dispersed equilibrium, we use a simulation method (developed by Fujita,
Krugman & Venables (1999)) that also provides the resulting equilibrium
structure.
16For foreign manufacturing protection to impose a negative e¤ect on the foreign man-

ufacturing wage, the t¤M parameter must be su¢ciently low and the ®; tM ; and tA para-
meters high enough. The exogenous and trade cost variable combination characterising a
positive and negative trade cost e¤ect, respectively, is provided in section 8.5.2.
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The analytical tool used in this subsection is developed by Krugman &
Venables (1995).17 It is based on the fact that the symmetric equilibrium
is stable when a marginal labour movement between sectors does not raise
the relative wage in the receiving sector. A dv=d¸M expression is therefore
calculated in terms of exogenous and trade cost variables by totally di¤erenti-
ating the eight equilibrium equations with respect to Y; Y ¤; E; E¤; G;G¤; wM ;
and w¤M ; using a symmetric perturbation of the equilibrium, and exchanging
these endogenous variable values for their exogenous and trade cost variable
expressions.

The simulation results in this section are based on frequent simulations in
the 1:01 · t¤M ; t¤M · 10 manufacturing trade cost interval, the 0:1 · ¹ · 0:5
manufacturing expenditure share interval, the 0:1 · ® · 0:9 intermediate
input share interval and the 2 · ¾ · 7 elasticity of substitution interval. In
addition, the agricultural trade cost interval used in section 3.2.2. is 1:01 · tA
· 5.

The protection e¤ect on the equilibrium structure is obtained by simulat-
ing the (¸M ; ¸

¤
M) combination resulting for domestic and foreign equilibria,

respectively, at a given exogenous and trade cost parameter set. Speci…cally,
domestic equilibrium values are obtained by solving the equation system
when allowing the foreign manufacturing wage to deviate from its equilibrium
value. In turn, a domestic equilibrium curve is simulated by iterating this
procedure when gradually altering the domestic (or foreign) manufacturing
employment share. A dispersed equilibrium is obtained at the intersection of
the two curves, a domestic agglomerated equilibrium can occur at the point
where the domestic equilibrium curve intersects the ¸¤M - axis and a foreign
agglomerated equilibrium can prevail at the intersection point of the foreign
equilibrium curve and the ¸M - axis. As previously described, wage di¤er-
entials within countries leads labour to move into the sector providing the
highest wage and thereby determines the direction of the (¸M ; ¸

¤
M) move-

ment. Above a country’s equilibrium curve, the agricultural wage exceeds
the manufacturing wage. This wage gap places a downward pressure on the
manufacturing labour share as labour moves into the agricultural sector. Be-
low a country’s equilibrium curve, the manufacturing wage instead exceeds
17See section 8.2.1 and section 8.2.2. for a detailed description of how the stability condi-

tions for the symmetric equilibrium is obtained in the absence and presence of agricultural
trade costs, respectively.
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the agricultural wage. This wage di¤erential triggers a labour movement
into the manufacturing sector, thereby raising the country’s manufacturing
labour share. In accordance, a domestic agglomerated equilibrium exists only
if the domestic equilibrium curve’s intersection with the ¸M¡axis exceeds its
intersection with the foreign equilibrium curve while a foreign agglomerated
equilibrium prevails only if the foreign equilibrium curve. An equilibrium is
stable if the domestic and foreign manufacturing labour shares converges to
the equilibrium point when placed in its neighbourhood.

3.2.1 Without agricultural trade costs

The symmetric equilibrium is stable for symmetric manufacturing trade cost
levels up to a threshold level when the no-black-hole condition is valid.18

This threshold level, which is called the break point in the literature, is equal
to:

tM;BP =

"
(1 + ®)(¾(1 + ®)¡ 1)
(1¡ ®)(¾(1¡ ®)¡ 1)

#1=(¾¡1)
; tM = t¤M ; (21)

where tM;BP denotes the break point. Expression (21) is increasing in
® and decreasing in ¾, thereby implying that stronger agglomeration forces
increases the threshold trade cost level at which the symmetric equilibrium
is stabilised.19

Simulation results show that a country’s use of protection leads to an out-
ward shift of the country’s equilibrium curve if the common level of domestic
and foreign manufacturing trade costs are beneath a very high threshold
level. This threshold level will henceforth be referred to as the non-a¤ected
point.20 If the common part of the domestic and foreign trade cost level
18See section 8.2.1.
19As shown in the previous section, the agglomerated equilibrium is stable at symmetric

trade cost levels beneath the sustain point. In combination with the symmetric equilibrium
stability outcome reported above, this implies that the equilibrium structure prevailing
at symmetric trade cost levels are characterised by stable agglomerated equilibria up to
the sustain point and stable symmetric equilibria above the break point. In addition,
simulation results reveal that the sustain point always exceeds the break point.
20For example, if tM;C denotes the common manufacturing trade cost level, the non-

a¤ected point is at tM;C ¼ 10 for the parameter values ® = 0:5; ¹ = 0:4 and ¾ = 5.
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exceeds the non-a¤ected point, a domestic unilateral protectionist strategy
does not a¤ect the domestic equilibrium curve and therefore does not in‡u-
ence the (existence or) stability of the symmetric equilibrium. That is, in
this case the symmetric equilibrium remains stable even when the domestic
and foreign protection levels di¤er. The economic intuition behind this re-
sult is that the additional demand gain incurred for domestic manufacturing
producers from using a higher protection level than the foreign country be-
comes negligible at a high enough common trade cost level. If the common
trade cost level is beneath the non-a¤ected point, a higher domestic than
foreign protection level leads the symmetric equilibrium to be replaced by
an asymmetric equilibrium characterised by the domestic specialisation in
manufacturing production.

The simulation results also reveal that there is a threshold level of com-
mon manufacturing trade costs (between the break and sustain point) at
which the home country no longer can prevent all equilibria except the do-
mestic agglomerated equilibrium from being established by use of a high
enough protection level (at a given trade policy position of the trade part-
ner).21 This threshold level will henceforth be referred to as the non-triggered
agglomeration point. At common trade cost levels in the interval between
the non-triggered agglomeration point and the sustain point, the simulation
results reveal that the equilibrium structure resulting from a domestic rela-
tively protectionist strategy contains at least two stable equilibria. That is, if
the domestic strategy involves a high enough protection level to dissolve the
foreign agglomerated equilibrium as well as the symmetric equilibrium, the
stable equilibrium structure incorporates a domestic agglomerated equilib-
rium and a dispersed asymmetric equilibrium. For common manufacturing
trade cost levels in the sustain and non-a¤ected point interval, the unilateral
use of protection implies that the dispersed asymmetric equilibrium becomes
the only stable equilibrium (a case shown in …gure 7).

3.2.2 With agricultural trade costs

The presence of agricultural trade costs stabilises the symmetric equilibrium
at all symmetric manufacturing trade cost levels.22 That is, the excess man-
21For example, this treshold is at tM;C ¼ 2:1 at parameter values ® = 0:5; ¹ = 0:4 and

¾ = 5.
22This e¤ect can be seen by comparing …gure 9 and …gure 10, in which the equilibrium

structure at low symmetric manufacturing trade costs is displayed when low agricultural
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ufacturing wage is decreasing in the manufacturing labour share in a country
at all symmetric manufacturing trade cost levels.23 This result replicates
that obtained by Fujita, Krugman & Venables (1999) in a regional new eco-
nomic geography setting. In the Krugman & Venables (1995) setting, the
economic intuition behind this result is that the relocation of one …rm trig-
gers an agricultural wage increase in the receiver country, thereby placing an
upward pressure on the manufacturing wage and the manufacturing input
unit cost in the country. In detail, the additional manufacturing production
results in a declining agricultural sector in the receiver country. This triggers
agricultural imports which, due to agricultural trade costs and the perfect
substitutability between domestic and foreign agricultural goods, increases
the agricultural goods price in the country. In turn, this price increase is
accrued as salaries by labour employed in the agricultural sector. The relo-
cation of a single …rm also introduces a downward pressure on the price index
in its new location (as displayed by the larger weight placed on domestic va-
rieties in (3) for tM > 1). However, due to our Dixit-Stiglitz assumption of
a large mass of …rms, this e¤ect is negligible.

The introduction of agricultural trade costs alters the e¤ect of unilat-
eral manufacturing protection on the stability of the symmetric equilibrium.
First, the simulation results show that an asymmetric equilibrium is triggered
by the unilateral use of manufacturing protection at all common manufac-
turing trade costs levels. The economic intuition behind this result is that
an additional demand gain is triggered if agricultural trade costs exist in
addition to the negligible e¤ect triggered by the manufacturing trade cost
di¤erential at high enough common manufacturing trade costs. In turn, this
demand gain is caused by the fact that agricultural trade costs raise the
manufacturing expenditure in the agricultural-importing country.24 Due to
manufacturing trade costs, this leads to a larger upward shift in the demand
curves for home-produced compared to imported manufacturing varieties.

trade costs does and does not exist, respectively.
23This outcome is shown in section 8.2.2.
24Speci…cally, agricultural trade costs raise the agricultural goods price in the country,

thereby increasing the country’s agricultural wage. In turn, this implies that the man-
ufacturing wage must be raised to the equivalence of the agricultural wage if the new
asymmetric equilibrium is to be a stable equilibrium. The raised equilibrium wage leads
to an increase in the country’s income and thereby in the country’s manufacturing expen-
diture.
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The simulation results reveal that the level of agricultural trade costs
places a restriction on the degree of specialisation that can be obtained by
the use of a unilateral protectionist strategy in manufacturing trade. Ex-
pressed di¤erently, the use of agricultural protection has a destabilising e¤ect
on equilibria characterised by a su¢ciently high own manufacturing produc-
tion share. In fact, at a high enough domestic agricultural trade cost level,
an equilibrium characterised by the home country specialisation in manu-
facturing production can exist only if located in the neighbourhood of the
symmetric equilibrium.25 In addition, the simulation results show that the
non-triggered agglomeration point is decreasing in the symmetric agricultural
trade cost level up to a threshold point at which it vanishes.26 This result
can be explained by the fact that the agricultural trade cost level decreases
the incentive for manufacturing …rms to cluster together in the same location
(as explained in detail in section 3.1.2.).

4 Endogenous protection levels
In this section, the trade-policy positions of the governments are assumed
to be used as strategies in a game between welfare-maximising governments.
The Nash-equilibria are identi…ed from utility level expressions speci…ed as
functions of exogenous and trade cost parameters obtained for symmetric and
agglomerated equilibria and from simulated estimates obtained for dispersed
asymmetric equilibria. The simulation results are based on the sample used
in the previous section. The national welfare level is de…ned as the utility
level of a domestic representative individual, which equals:27

u = w¹AG
¡¹
M ; wA = wM (22)

25For example, at the parameter set ® = 0:5; ¾ = 3; tM = 4; t¤M = 2, the only stable
equilibrium is characterised by (¸M ; ¸

¤
M) = (0:402; 0:399) at agricultural trade cost levels

above tA = t
¤
A = 2.

26For example, when the symmetric agricultural trade cost level is increased from
tA = 1:2 to tA = 1:6 at the parameter values ® = 0:5; ¹ = 0:4 and ¾ = 5 , the non-
triggered agglomeration point is reduced from tM;C ¼ 1:7 to tM;C ¼ 1:2: In addition,
at the symmetric agricultural trade cost level tA ¼ 1:8, the non-triggered agglomeration
point vanishes.
27In addition, this utility level equals the real income level of a domestic representa-

tive individual. And, since the domestic labour force is normalised to one, it equals the
country’s real income level.
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The domestic utility level is directly and indirectly in‡uenced by the do-
mestic and foreign trade-policy positions. That is, trade protection imposes
a direct e¤ect on the domestic wage and manufacturing price index obtained
in each equilibrium but also a¤ects these values indirectly by in‡uencing the
set of stable equilibria.

4.1 Without agricultural trade costs

The utility of a representative individual in the home country, u, equals:28

uAE = (2¹)
¡¹=(1¡¾+®¾) (23)

uSE = (¹(1 + t
1¡¾
M ))¡¹=(1¡¾+®¾) (24)

uAE¤ = t
¡¹
M (2¹)

¡¹=(1¡¾+®¾) (25)

where uAE; uSE and uAE¤ is the domestic utility level obtained in the
domestic agglomerated equilibrium, in the symmetric equilibrium, and in the
foreign agglomerated equilibrium, respectively. Other things equal, uAE is at
least as large as uSE and uAE¤ since the no-black-hole condition is assumed
to be valid and t¡¹M ; t

1¡¾
M · 1 (with a strictly positive utility di¤erence in

the presence of manufacturing trade costs). In addition, by combining the
(24) and (25) expressions, it can be shown that the domestic utility level is
at least as high in the symmetric equilibrium as in the foreign agglomerated
equilibrium when the parameter condition t1¡¾M (2t®¾M ¡ 1) · 1 holds.29

Proposition 1 The trade-policy equilibrium cannot generate an agglomer-
ated equilibrium.
28The utility expressions are derived in section 8.4.1.
29uSE > uAE¤ is equivalent to (¹(1 + t1¡¾M ))¡¹=(1¡¾+®¾) > t¡¹M (2¹)¡¹=(1¡¾+®¾).

This expression can be rewritten as t1¡¾M (2®¾ ¡ 1) < 1 in the following steps. (1 +

t1¡¾M )¡¹=(1¡¾+®¾) > t¡¹M 2¡¹=(1¡¾+®¾); 1 + t1¡¾M > 2t1¡¾+®¾M ; 1 > 2t1¡¾+®¾M ¡ t1¡¾M ; and
t1¡¾M (2t®¾M ¡ 1) < 1:
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The home country gains from dissolving the foreign agglomerated equilib-
rium and can do so by implementing a high enough protection level (given the
foreign level of protection). This outcome is obtained regardless of whether
the strategy is resulting in a dispersed asymmetric equilibrium or in a do-
mestic agglomerated equilibrium. As described above, the domestic utility
level in the domestic agglomerated equilibrium exceeds that obtained in the
foreign agglomerated equilibrium. In addition, simulation results show that
the domestic utility level is raised if the dispersed asymmetric equilibrium is
established.30 Due to the symmetry of the model, the result that the home
country always gains from dissolving the foreign agglomerated equilibrium
implies that the corresponding result is obtained for the foreign country in
the domestic agglomerated equilibrium. This implies that the outcome of
the trade-policy game never can incorporate an agglomerated equilibrium
structure. The proposition is thereby validated.

Proposition 2 The trade -policy equilibrium can generate a symmetric equi-
librium.

Simulation results reveal that the domestic utility level is una¤ected by
the unilateral use of protection above the non-a¤ected point, thereby imply-
ing that symmetric equilibria above the non-a¤ected point can result from
the trade policy game.31 That is, the proposition is validated.

As described in the previous section, if the home country uses a su¢ciently
high level of protection for the foreign agglomerated equilibrium as well as
the symmetric equilibrium to be dissolved, a stable domestic agglomerated
equilibrium or a stable dispersed asymmetric equilibrium is established. As
shown above, the domestic utility level obtained in the domestic agglom-
erated equilibrium exceeds that obtained in the symmetric equilibrium. In
30Examples of this result is provided in the table below (where uDE is the domestic

utility level in the dispersed asymmetric equilibrium and the subscripts denote utility
values yielded in the initial equilibrium (0) and in the two stable equilibria introduced by
the destabilising domestic strategy (1)).

¹ ® ¾ t¤M tM;0 tM;1 uAE¤;0 uDE;1 uAE;1
0.4 0.5 5 2.1 2.1 2.2 0:700 0.825 0:942
0.4 0.5 4 3 3 4 0:589 0.714 0:915

31Speci…cally, this implies that a zero utility di¤erence is veri…ed at the 4-digit level. In
principle, there may therefore be a strict utility di¤erence above this point. However, even
if the utility di¤erence asymptotically is approaching zero, the symmetric equilibrium is a
trade-policy outcome in the presence of in…nitely small costs of using protection.
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addition, simulation results show that the domestic utility level is raised if
the dispersed asymmetric equilibrium is established. Moreover, this result is
obtained regardless of whether the parameter restriction t1¡¾M (2t®¾M ¡ 1) · 1
is valid or not.32 This implies that the home country always gains from
dissolving the symmetric equilibrium. However, as previously described, it
can do so only for common domestic and foreign trade cost levels beneath
the non-a¤ected point. This implies that only symmetric equilibria above
the non-a¤ected point can result from the trade-policy game. If denoting
the non-a¤ected point tM;NA, the Nash-equilibrium strategy combination is
(¼M ; ¼

¤
M) = (tM;NA¡ ¿M ; t¤M;NA¡ ¿ ¤M) and the Nash-equilibrium outcome is

(u; u¤) = ((¹(1 + t1¡¾M;NA))
¡¹=(1¡¾+®¾); (¹(1 + t¤1¡¾M;NA))

¡¹=(1¡¾+®¾)) for natural
trade costs levels below the non-a¤ected point. For natural trade cost lev-
els above the non-a¤ected point, the Nash-equilibrium strategies are instead
free-trade policy positions with the corresponding Nash-equilibrium outcome
(u; u¤) = ((¹(1 + ¿ 1¡¾M ))¡¹=(1¡¾+®¾); (¹(1 + ¿¤1¡¾M ))¡¹=(1¡¾+®¾)).

4.2 With agricultural trade costs

The results obtained in this section relies on the assumption that the natural
agricultural trade cost level is su¢ciently low not to inhibit the existence
of an agglomerated equilibrium structure.33 Speci…cally, this implies that
the parameter condition tA < t

¾¡1
M must be valid when trade costs are sym-

metric.34 The utility level of a domestic representative individual is equal
to:35

32Examples of this result is shown in the table below (where uDE is the domestic utility
level in the dispersed asymmetric equilibrium and the subscripts denote utility values ob-
tained in the initial equilibrium (0) and in the equilibria obtained after using the domestic
destabilising strategy (1)).

¹ ® ¾ t¤M tM;1 tM;1 uSE;0 uDE;1 uAE;1
0.4 0.5 5 2.1 2.1 2.2 0:794 0.825 0:942
0.4 0.5 4 3 3 4 0:703 0.714 0:915

33Otherwise, the level of agricultural trade costs places a boundary on the degree of
specialisation that can be obtained from the unilateral use of manufacturing protection.
In fact, at su¢ciently high agricultural trade cost levels, only the symmetric equilibrium
and equilibrium in its neighbourhood are stable (see section 3.2.1).
34That the agglomerated equilibrium cannot exist at agricultural trade costs tA ¸ t¾¡1M

is shown in section 8.6.
35The utility expressions are derived in section 8.4.2.
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uAE =

Ã
¹ (1 + tA)

tA

!¡¹=(1¡¾+®¾)
(26)

uSE = (¹(1 + t
1¡¾
M ))¡¹=(1¡¾+®¾) (27)

uAE¤ = t
¤¡¹
A t¡¹M

Ã
¹ (1 + t¤A)

t¤A

!¡¹=(1¡¾+®¾)
(28)

where uAE; uSE and uAE¤ is the domestic utility level in the domestic
agglomerated equilibrium, in the symmetric equilibrium and in the foreign
agglomerated equilibrium, respectively. In the domestic agglomerated equi-
librium, it is optimal for the home country to use an agricultural free-trade
policy since the domestic utility level is decreasing in the level of domestic
agricultural trade costs.36 Due to the symmetry of the model, it is also op-
timal for the foreign country to use an agricultural free-trade policy in the
foreign agglomerated equilibrium. The domestic agricultural trade cost level
in (26) and the foreign agricultural trade cost level in (28) are therefore equal
to the natural level of agricultural trade costs. In turn, this implies that the
domestic utility level is at least as high in the domestic agglomerated equi-
librium as in the foreign agglomerated equilibrium since the no-black-hole
condition is assumed to be valid and t¤¡¹A t¡¹M · 1 (with a strictly positive
utility di¤erence if agricultural and/or manufacturing trade costs exist). In
addition, by combining the (27) and (28) expressions while taking into ac-
count that t¤A < t¾¡1M , it can be shown that the domestic utility level in
the symmetric equilibrium is at least as high as in the foreign agglomerated
equilibrium.37 In turn, the parameter restriction tA < t

¾¡1
M implies that the

36As described in the previous section, a reduction in the domestic agricultural trade
cost level lowers the forces working counter to agglomeration.
37uSE > uAE¤ is equivalent to (¹(1 + t1¡¾M ))¡¹=(1¡¾+®¾) >

t¤¡¹A t¡¹M
³
¹(1+t¤A)
t¤
A

´¡¹=(1¡¾+®¾)
:In turn, this expression is equal to (¹(1 +

t1¡¾M ))¡¹=(1¡¾+®¾) >
³
(t¤AtM)

(1¡¾+®¾) ¹(1+t¤A)
t¤A

´¡¹=(1¡¾+®¾)
; which can be rewrit-

ten into (1 + t1¡¾M )t
¡(1¡¾+®¾)
M > t¤¡¾+®¾A (1 + t¤A). This condition is valid

since the parameter condition t¤A < tM holds and the parameter expression
(1 + t1¡¾M )t

¡(1¡¾+®¾)
M > tM

¡¾(¾¡1)(1¡®)(1 + tM¾¡1) is valid. Rearranging the terms in
this expression yields (t¾

2(1¡®)¡1
M + tM

¾(1¡®)¡1)=(1 + t¾¡1M ) > 1:This expression is always
valid since ¾2(1¡ ®)¡ 1 > ¾ ¡ 1 and ¾(1¡ ®)¡ 1 > 0:
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domestic utility level is at least as high in the domestic agglomerated equi-
librium as in the symmetric equilibrium.38 To sum up, the domestic utility
ranking of equilibria equals uAE ¸ uSE ¸ uAE¤.

Proposition 3 The trade-policy equilibrium cannot generate an agglomer-
ated equilibrium.

The home country always gains from dissolving the foreign agglomerated
equilibrium. This result prevails regardless of whether the resulting stable
equilibrium is a dispersed asymmetric equilibrium or a domestic agglomer-
ated equilibrium.39 As described above, the domestic utility level is higher
in the domestic agglomerated equilibrium than in the foreign agglomerated
equilibrium in the presence of domestic manufacturing trade costs. In ad-
dition, simulation results reveal that the home country gains from using a
strategy that replaces the foreign agglomerated equilibrium even if a stable
dispersed asymmetric equilibrium is established instead. Due to the symme-
try of the model, the same outcomes are obtained for the foreign country in
the corresponding foreign situations. The proposition is therefore validated.

Proposition 4 The trade-policy equilibrium can generate a symmetric equi-
librium.

Simulation results reveal that a country loses from dissolving the symmet-
ric equilibrium if a stable dispersed asymmetric equilibrium is established.40

Due to a gradual labour movement between sectors, this result implies that

38uSE · uAE is equivalent to (¹(1 + t1¡¾M ))¡¹=(1¡¾+®¾) ·
³
¹(1+tA)
tA

´¡¹=(1¡¾+®¾)
. In

turn, this expression equals 1+t1¡¾M · 1+t¡1A ; which can be rearranged into the parameter
condition
tA · t¾¡1M .
39For example, in the foreign agglomerated equilibrium prevailing at the parameter

values ¹ = 0:4; ® = 0:5; ¾ = 4; tA = t¤A = 1:2 and tM = t¤M = 2; the home country’s use
of a destabilising policy equivalent to a 1.1 increase in the domestic protection level can
raise the domestic utility level from 0:622 to 0:712 if a dispersed asymmetric equilibrium
is introduced and to 0:883 if a domestic agglomerated equilibrium is established.
40For example, if the home country destabilises the symmetric equilibrium prevailing

at the parameter values ¹ = 0:4; ® = 0:5; ¾ = 4; tA = t
¤
A = 1:2 and t

¤
M = 1:5;by raising

the domestic manufacturing protection level with 0:1, the domestic utility level is reduced
from u = 0:769 to u = 0:761 if a stable dispersed asymmetric equilibrium is established.
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no country wants to destabilise the symmetric equilibrium above the non-
triggered agglomeration point even if using a high enough manufacturing
protection level to ensure that the agglomerated equilibrium in the other
country cant exist. That is, the proposition is validated.

Since the domestic utility level is higher in the domestic agglomerated
equilibrium than in the symmetric equilibrium, the home country gains
from dissolving the symmetric equilibrium if it can ensure that a domes-
tic agglomerated equilibrium is established (given the foreign level of pro-
tection). Due to the symmetry of the model, this outcome also implies
that the foreign country gains from using the same strategy in the corre-
sponding foreign situation. Accordingly, symmetric equilibria at manufac-
turing trade cost levels up to the non-triggered agglomeration point cannot
result from the trade-policy game. Combined with the outcome obtained
for manufacturing trade cost levels above the non-triggered agglomeration
point, this implies that the optimal manufacturing strategy in a symmet-
ric equilibrium is protectionist at natural manufacturing trade cost levels
below the non-triggered agglomeration point and a free-trade policy stand
otherwise. In addition, a protectionist manufacturing strategy is always com-
bined with an agricultural free-trade policy since an agricultural-importing
country’s utility level is decreasing in its agricultural trade cost level. If de-
noting the non-triggered agglomeration point tM;NTA and the sustain point
tM;SUP , the Nash-equilibrium strategy combination in symmetric equilibria
at natural manufacturing trade costs below the sustain point are symmet-
ric and equal to ((¼A; ¼M); (¼¤A; ¼

¤
M)) = ((0; tM;Z ¡ ¿M); (0; t¤M;Z ¡ ¿¤M)) ,

where Z = Z¤; Z; Z¤ 2 [tM;NTA; tM;SUP ]: Speci…cally, the Nash-equilibrium
strategies depends on the equilibrium structure incurred from using man-
ufacturing protection in the non-triggered agglomeration point and sustain
point interval. That is, no country gains from breaking a symmetric equi-
librium at a common manufacturing trade cost level within this interval
while the agricultural-exporting country gains from dissolving an agglomer-
ated equilibrium in the interval. For natural manufacturing trade cost levels
below the sustain point, the resulting Nash-equilibrium outcome is (u; u¤) =
((¹(1 + t1¡¾M;Z))

¡¹=(1¡¾+®¾); (¹(1 + t¤1¡¾M;Z ))
¡¹=(1¡¾+®¾)). In equilibria at natural

manufacturing trade costs exceeding the sustain point, the Nash-equilibrium
strategies are ((¼A; ¼M); (¼¤A; ¼

¤
M)) = ((x; 0); (x¤; 0)), where x; x¤ 2 [0;1].

In turn, this strategy combination yields a Nash-equilibrium outcome equal
to (u; u¤) = ((¹(1 + ¿1¡¾M ))¡¹=(1¡¾+®¾); (¹(1 + ¿¤1¡¾M ))¡¹=(1¡¾+®¾)).
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5 Concluding Discussion
This study examines the economic role of trade protection in a new eco-
nomic geography model where countries have no inherent di¤erences in en-
dowments, preferences or technologies. The speci…c purpose of this paper is
twofold. One purpose is to examine the country-speci…c protection e¤ects
on the equilibrium structure in an international new economic geography
setting. The other is to use this setting to identify the Nash-equilibria in
a trade-policy game between welfare-maximising governments. The model
used is a Krugman & Venables (1995) model modi…ed to incorporating agri-
cultural trade costs. An additional contribution is therefore that this paper
provides the equilibrium structure e¤ects from allowing for agricultural trade
costs in an international new economic geography model. In this context, it
supplements the results obtained by Davis (1998) in a new trade model and
Fujita, Krugman & Venables (1999, pp.111-114) in a regional new economic
geography model. In fact, the outcomes obtained at symmetric trade costs
replicates those obtained by Fujita, Krugman & Venables (1999). First, it is
shown that the existence of agricultural trade costs stabilises the symmetric
equilibrium at all manufacturing trade cost levels while reducing the manu-
facturing trade cost interval at which an agglomerated equilibrium structure
exists. Second, this manufacturing trade cost interval is decreasing in the
agricultural trade cost level and becomes at the threshold point.41

At any domestic and foreign manufacturing trade cost combination, the
presence of agricultural trade costs is shown to be a stabilising force work-
ing against agglomeration. Furthermore, simulation results reveal that the
agricultural trade cost level places a boundary on the extent of international
specialisation that can prevail in equilibrium. In fact, at a su¢ciently high
agricultural trade cost level, the only asymmetric equilibria that can exist
are located in the neighbourhood of the symmetric equilibrium. The eco-
nomic intuition behind the fact that agricultural trade costs work counter to
agglomeration is that the agricultural trade cost level raises the agricultural
goods price in the country specialised in manufacturing production, thereby
placing an upward pressure on the labour return and the manufacturing pro-
41An agglomerated equilibrium structure cannot exist at symmetric trade costs if tA ¸

t¾¡1M ; where tAequals the agricultural trade cost level, tM equals the manufacturing trade
cost level and ¾ is the elasticity of substitution between manufacturing varieties.
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duction costs of a representative …rm in the country.42 In turn, this implies
that an agricultural-importing country can use agricultural protection to dis-
solve any asymmetric equilibrium outside the neighbourhood of the symmet-
ric equilibrium. Moreover, this strategy is independent of the trade partner’s
agricultural trade-policy position. However, the agricultural-importing coun-
try always loses from using a protectionist position in agricultural trade. A
country therefore always implements an agricultural free-trade position in
equilibria characterised by the own specialisation in manufacturing produc-
tion.

Providing that the common domestic and foreign manufacturing trade
cost level is not too high, a unilateral protectionist position in manufacturing
trade can be used to dissolve all types of equilibria except the own agglomer-
ated equilibrium. This is the result of that the triggered trade cost di¤erential
increases the relative market size of the protectionist country, thereby yield-
ing a demand advantage for a representative …rm located in this country.
This implies that a short-run excess pro…t is incurred by manufacturing pro-
ducers in the protectionist country, which leads an international relocation
of manufacturing production to take place until manufacturing producers in
both countries break even.

Since the no-black-hole condition is assumed to be valid, the agricultural-
exporting country can dissolve the agglomerated equilibrium by use of a high
enough manufacturing protection level (at the given manufacturing trade-
policy position of the trade partner). This result is in line with that ob-
tained by Puga & Venables (1999) in their examination of whether a de-
veloping country can become industrialised by use of an appropriate choice
of trade policy. In addition, the result that the same goal can sometimes
be obtained by using a liberalising strategy in manufacturing trade is also
obtained if allowing for agricultural trade costs in the model. This result
contrasts to the international new economic geography setting used by Puga
& Venables (1999), in which country size di¤erences were a prerequisite for
a unilateral trade-liberalising strategy to dissolve the foreign agglomerated
42In turn, the raised wage level increases the national income level and therefore the

expenditure placed on (agricultural and) manufacturing goods. However, the resulting
demand e¤ect is always exceeded by the cost e¤ect (as shown in detail for the agglomerated
equilibrium in section 3 and as revealed by simulation results for dispersed asymmetric
equilibria).
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equilibrium. The agricultural-exporting country always gains from using a
high enough protection level (given the foreign level of protection) to dissolve
the agglomerated equilibrium.

The symmetric equilibrium can be dissolved by the unilateral use of man-
ufacturing protection except in the case when the common level of domestic
and foreign manufacturing trade costs is very high and no agricultural trade
costs exist. The fact that the symmetric equilibrium is independent of the
unilateral use of manufacturing protection above the so-called non-a¤ected
point hinges on the fact that the demand advantage triggered by the manufac-
turing trade cost di¤erential becomes negligible at su¢ciently high common
manufacturing trade cost levels. However, if agricultural trade costs exist,
a domestic …rm incurs an additional demand gain caused by the fact that
agricultural trade costs trigger a higher domestic manufacturing expenditure.
Speci…cally, the raised agricultural goods price places an upward pressure on
the equilibrium wage. In turn, the higher labour return leads to a higher
income level and thereby to a higher manufacturing expenditure. In fact,
the presence of agricultural trade costs also implies that a moving manufac-
turing …rm incurs higher production costs due to the upward pressure on
wages. Yet, the demand e¤ect always exceeds the cost e¤ect, thereby im-
plying that the e¤ect of the existence of agricultural trade costs imposes a
destabilising e¤ect on the symmetric equilibrium. Accordingly, a unilateral
protectionist position in manufacturing trade always dissolves the symmet-
ric equilibrium in the presence of agricultural trade costs. While a country
always bene…ts from using a strategy that dissolves the symmetric equilib-
rium in the absence of agricultural trade costs, a country only gains from
using this strategy if it can ensure that an own agglomerated equilibrium is
established when agricultural trade costs exist.

In the absence of agricultural trade costs, only symmetric equilibria above
the non-a¤ected point can result from a game between welfare-maximising
governments since one of the countries always gains from dissolving an ag-
glomerated equilibrium and both countries gains from breaking the sym-
metric equilibrium. At natural manufacturing trade cost levels below the
non-a¤ected point, the Nash-equilibrium strategies are therefore protection-
ist and just high enough for the domestic and foreign trade cost levels to
equal the non-a¤ected point. At higher natural trade cost levels, the optimal
strategies are instead free-trade policies.
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If agricultural trade costs exist, symmetric equilibria above the non-
triggered agglomeration point can result from the trade-policy game. How-
ever, the optimal manufacturing strategies can be protectionist up to the
point at which the agglomerated equilibrium is dissolved (the sustain point).
If the optimal manufacturing strategies are protectionist, the optimal agri-
cultural trade-policy positions are free-trade policies since the agricultural-
importing country’s welfare level is decreasing in its agricultural trade cost
level in equilibrium. At natural trade cost levels above the sustain point, free-
trade manufacturing policies are optimal. In addition, the Nash-equilibrium
agricultural trade-policy position can incorporate any protection level since
a country’s welfare level is independent of its agricultural protection level in
the symmetric equilibrium and because the stability of the symmetric equi-
librium is independent of each country’s agricultural trade cost level. In
comparison with the Nash-equilibrium outcome obtained in the absence of
agricultural trade costs, the endogenous trade policy outcomes incorporates
considerably lower manufacturing protection levels.
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Figure 1. Parameter values: ® = 0:5; ¾ = 6; tA = t¤A = 1; tM = 1:5; 2:15; 3
and 1 · t¤M · 4.
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Figure 2. Parameter values: ® = 0:5; ¾ = 6; 1 · tM · 4; and tM = t¤M .
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Figure 3. Parameter values: ® = 0:5; ¾ = 6; and t¤M = 1:2:
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Figure 4. Parameter values: ® = 0:6; ¾ = 5; and tM = 2:15.
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Figure 5. Parameter values: ® = 0:6; ¾ = 2; and tM = 2:15.
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8 Appendix

8.1 Deriving the foreign manufacturing wage expres-
sion

8.1.1 Without agricultural trade costs

When no agricultural trade costs exist, the perfect substitutability of domes-
tic and foreign agricultural goods implies that domestic and foreign agricul-
tural production can occur only if agricultural goods prices are equalised.
Furthermore, since the agricultural wage equals the agricultural goods price
in a country and the foreign agricultural good is numeraire, this implies that
the domestic and foreign agricultural wage equals one in equilibria char-
acterised by domestic and foreign agricultural production. In addition, a
domestic agglomerated equilibrium characterised by agricultural production
is stable if agricultural and manufacturing workers in the home country earns
the same wage. In combination, these model implications together indicate
that the domestic equilibrium wage equals one in a stable domestic agglom-
erated equilibrium when the small manufacturing sector condition is valid.
The domestic agglomerated equilibrium is therefore characterised by we = 1
as well as by ¸¤M = 0 and w¤A = 1. Inserting these values into the income,
expenditure and price index equilibrium equations yields Y = 1; Y ¤ = 1;
E = ¹ + ®

1¡®¸M ; E
¤ = ¹; G = ¸

1=(1¡¾+¾®)
M ; and G¤ = ¸

1=(1¡¾+¾®)
M t¤M . In

addition, by inserting the obtained expenditure and price index expressions
into (12) and using the fact that the domestic manufacturing wage equals
one, the domestic wage expression can be rewritten as:

1

1¡ ® = ¸
¡1
M (¹+

®

1¡ ®¸M) + ¸
¡¾®=(1¡¾+¾®)
M ¸

¾¡1=(1¡¾+¾®)
M t¤¾¡1+1¡¾M ¹

By solving this expression for the domestic manufacturing labour share, it
can be shown that ¸M = 2¹:

43 In turn, this implies that the expenditure and
43Speci…cally, this is done in the following steps. 1

1¡® = ¸¡1M (¹ +
®
1¡®¸M) +

¸
¡¾®=(1¡¾+¾®)
M ¸

¾¡1=(1¡¾+¾®)
M t¤¾¡1+1¡¾M ¹;

1
1¡® = ¸

¡1
M ¹+

®
1¡® + ¸

¡1
M t

¤0
M¹;

1¡®
1¡® = 2¸

¡1
M ¹;

¸M = 2¹:
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price index equations are equal to E = ¹(1+®)
1¡® ; E

¤ = ¹; G = (2¹)1=(1¡¾+¾®);
and G¤ = (2¹)1=(1¡¾+¾®)t¤M . In addition, the foreign wage expression is ob-
tained by using these expressions in the foreign counterpart of (12). Speci…-
cally, this is done in the following steps:

w
¤¾(1¡®)
M G¤¾®

1¡ ® = G¤¾¡1E¤ +G¾¡1t1¡¾M E

w
¤¾(1¡®)
M

1¡ ® = G¤¾¡1¡¾®E¤ +G¤¡¾®G¾¡1t1¡¾M E

w
¤¾(1¡®)
M

1¡ ® =
t¤¾¡1¡¾®M ¹

2¹
+
(2¹)¡¾®=(1¡¾+¾®)t¤¡¾®M (2¹)(¾¡1)=(1¡¾+¾®)t1¡¾M ¹(1 + ®)

(1¡ ®)

w
¤¾(1¡®)
M

1¡ ® =
t¤¾¡1¡¾®M

2
+
t¤¡¾®M t1¡¾M (1 + ®)

2(1¡ ®)

w
¤¾(1¡®)
M =

(1¡ ®)
2

t¤¾¡1¡¾®M +
(1 + ®)

2
t¤¡¾®M t1¡¾M

w
¤¾(1¡®)
M = t¤¡¾®M

"
(1¡ ®)
2

t¤¾¡1M +
(1 + ®)

2
t1¡¾M

#

w¤M = t
¤¡®=(1¡®)
M

"
(1¡ ®)
2

t¤¾¡1M +
(1 + ®)

2
t1¡¾M

#1=¾(1¡®)

8.1.2 With agricultural trade costs

The fact that domestic and foreign agricultural goods are perfect substitutes
implies that the consumption of home-produced and imported agricultural
goods requires the agricultural import price to equal the agricultural pro-
ducer price in a country. If agricultural trade costs exist, this implies that
the domestic agricultural goods price equals pA = tAp

¤
A when domestic and
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foreign agricultural goods are consumed in the home country. In this case,
the domestic agricultural wage equals the domestic agricultural trade cost
level since the domestic agricultural wage equals the domestic agricultural
goods price and the foreign agricultural good is numeraire. In addition, the
domestic equilibrium is stable if the domestic manufacturing wage equals
the domestic agricultural wage. This implies that the domestic agglomer-
ated equilibrium is characterised by we = tA as well as by ¸

¤
M = 0 and

w¤A = 1. Inserting these values into the income, expenditure and price in-
dex equilibrium equations, yields Y = tA; Y

¤ = 1; E =
³
¹+ ®

1¡®¸M
´
tA;

E¤ = ¹; G = ¸
1=(1¡¾+¾®)
M tA; and G

¤ = ¸
1=(1¡¾+¾®)
M tAt

¤
M : By using the ob-

tained expenditure and price index equations and the fact that the domestic
manufacturing wage equals the domestic agricultural trade cost level in (12),
it can be shown that ¸M = ¹(1 + t¡1A ). Speci…cally, this is done in the
following steps.

1
1¡® = ¸

¡1
M t

¾¡1¡¾®
A (¹+ ®

1¡®¸M)tA + ¸
¡¾®=(1¡¾+¾®)
M t¡¾®A ¸

¾¡1=(1¡¾+¾®)
M t¾¡1A ¹

1

1¡ ® = ¸
¡1
M ¹t

¾¡¾®
A +

®

1¡ ®t
¾¡¾®
A + ¸¡1M t

¾¡¾®¡1
A ¹

1 = ¸¡1M ¹(1 + tA)

¸M = ¹(1 + t
¡1
A )

Using this manufacturing labour share expression in the expenditure
and price index equilibrium equations, yields E =

¹(tA+®)

1¡® ; E¤ = ¹; G =

(¹(1 + t¡1A ))
1=(1¡¾+¾®)tA; and G

¤ = (¹(1 + t¡1A ))
1=(1¡¾+¾®)tAt

¤
M : In turn, the

foreign wage expression is obtained by using these expressions in the foreign
counterpart of (12). This is done in the following steps:

w
¤¾(1¡®)
M

1¡® =
(tAt

¤
M )

¾¡1¡¾®¹
¹(1+t¡1A )

+
t¡¾®A t¤¡¾®M (¹(1+t¡1A ))(¾¡1)=(1¡¾+¾®)t¾¡1A t1¡¾M ¹(tA+®)

(¹(1+t¡1A ))¡¾®=(1¡¾+¾®)(1¡®)

w
¤¾(1¡®)
M

1¡ ® =
t¾¡¾®A t¤¾¡1¡¾®M

(1 + tA)
+
t¾¡¾®A t¤¡¾®M t1¡¾M (tA + ®)

(1 + tA)(1¡ ®)

w
¤¾(1¡®)
M =

(1¡ ®)
(1 + tA)

t¾¡¾®A t¤¾¡1¡¾®M +
(tA + ®)

(1 + tA)
t¾¡¾®A t¤¡¾®M t1¡¾M
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(tA + ®)
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"
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t1¡¾M

#1=¾(1¡®)

8.2 Deriving the symmetric equilibrium stability con-
ditions

8.2.1 Without agricultural trade cost

By totally di¤erentiating the equilibrium equations, inserting the symmetric
equilibrium variable values expressed in terms of exogenous and trade cost
parameters, and using a symmetric perturbation of the equilibrium (i.e. that
dY = ¡dY ¤; dE = ¡dE¤ ; dG = ¡dG¤; dwM = ¡dw¤M ; and d¸M = ¡d¸¤M),
we yield the following equation system:

·
1¡ ¾ + ®¾

µ
1¡t1¡¾M

1+t1¡¾
M

¶¸
dG
G
¡
·

1¡t1¡¾M

¹(1+t1¡¾
M

)

¸
d¸M¡

·
(1¡¾(1¡®))(1¡t1¡¾M )

1+t1¡¾
M

¸
dwM = 0

¾dwM +

"
(®¾ ¡ ¾ + 1) + (®¾ + ¾ ¡ 1)t1¡¾M

(1¡ ®)(1 + t1¡¾M )

#
dG

G
¡
"
1¡ t1¡¾M

¹(1 + t1¡¾M )

#
dE = 0

dE ¡ ¹dY ¡
·
®

1¡ ®
¸
d¸M ¡

·
®¹

1¡ ®
¸
dwM = 0

dY ¡ ¹dwM = 0

The equation system is solved for dv=d¸M as a function of the exogenous
and trade cost parameters. Since agricultural production is characterised
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by constant returns to scale and the unit input requirement in agricultural
production equals one, dv=d¸M = dwM=d¸M .44

dv

d¸M
=

³
t1¡¾M ¡ 1

´ ³
®(2¾ ¡ 1)

³
1 + t1¡¾M

´
¡ (¾®2 + ¾ ¡ 1)

³
1¡ t1¡¾M

´´
¹¢

³
1 + t1¡¾M

´2 (29)

where

¢ = ¾(1¡ ¾)(1¡ ®) + (®(2¾ ¡ 1) + ¹(¾ ¡ 1)(1¡ ®))Z +
(¾((¾ ¡ 1)(1¡ ®)¡ ®2 ¡ ¹®(1¡ ®)) + 1¡ ¾)Z2; Z =

"
1¡ t1¡¾M

1 + t1¡¾M

#
:

If the no-black-hole condition is valid, it can be shown that the domes-
tic manufacturing excess wage is decreasing in the domestic manufacturing
labour share above the break point. This is the result of that the numerator
is positive at (symmetric) trade cost levels above the break point, while the
denominator is always negative. Since t1¡¾M < 1 by de…nition, the numerator
of (29) is positive if its second factor is negative. In turn, it can be shown
in the following steps that the second factor is positive at (symmetric) trade
cost levels above the break point.

®(2¾ ¡ 1)
³
1 + t1¡¾M

´
¡
³
¾®2 + ¾ ¡ 1

´ ³
1¡ t1¡¾M

´
< 0

(2®¾ ¡ ®+ ¾®2 + ¾ ¡ 1)t1¡¾M < ¾®2 + ¾ ¡ 1¡ 2®¾ + ®

(¾(®2 + 2®+ 1)¡ (1 + ®))t1¡¾M < ¾(1¡ 2®+ ®2)¡ (1¡ ®)

(¾(1 + ®)¡ 1)(1 + ®)t1¡¾M < (¾(1¡ ®)¡ 1)(1¡ ®)
44That is, dwA=d¸M = 0.
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t¾¡1M >
(¾(1 + ®)¡ 1)(1 + ®)
(¾(1¡ ®)¡ 1)(1¡ ®)

tM >

"
(¾(1 + ®)¡ 1)(1 + ®)
(¾(1¡ ®)¡ 1)(1¡ ®)

#1=(¾¡1)

As for the denominator, it is negative since the determinant ¢ is negative
if the no-black-hole condition is valid while its other two factors are positive
(by de…nition). That the determinant is negative can be shown by using the
fact that ¢(Z) is an equation of the second degree, that the determinant
¢ is negative at its minimum and maximum value and that it is increas-
ing in Z between these values its minimum and maximum values. At the
minimum value of Z, the determinant equals ¢(Z = 0) = ¾(1 ¡ ¾)(1 ¡ ®)
and is therefore always negative in value. At the maximum value of Z,
the determinant is equal to ¢(Z = 1) = (1¡ ®) (1¡ ¹) (1¡ ¾(1¡ ®))
and is negative if the no-black-hole condition is valid.45 The derivative of
¢ s.t. Z equals ¢0(Z) = ®(2¾ ¡ 1) + ¹(¾ ¡ 1)(1 ¡ ®) + (¾((¾ ¡ 1)(1 ¡
®) ¡ ®2 ¡ ¹®(1 ¡ ®)) + 1 ¡ ¾)Z. At the minimum value of Z, the deriv-
ative equals ¢0(0) = ®(2¾ ¡ 1) + ¹(¾ ¡ 1)(1 ¡ ®) and is therefore always
positive in value. At the maximum value of Z; the derivative is equal to
¢0(1) = (1¡ ®) (¡(¾ ¡ 1) + ¾(¾ + ®¡ 1)¡ ¹(1¡ ¾(1¡ ®))) :46 If the no-
45¢(Z) = ¾(1 ¡ ¾)(1 ¡ ®) + (®(2¾ ¡ 1) + ¹(¾ ¡ 1)(1 ¡ ®))Z + (¾((¾ ¡ 1)(1 ¡ ®) ¡

®2 ¡ ¹®(1 ¡ ®)) + 1 ¡ ¾)Z2; Z = 1 yields ¢(1) = ¾(1 ¡ ¾)(1 ¡ ®) + ®(2¾ ¡ 1) + ¹(¾ ¡
1)(1¡®) + ¾(¾¡ 1)(1¡®)¡ ¾®2¡¹¾®(1¡®) + 1¡ ¾: This expression can be rewritten
into ¢(1) = (1¡ ®) (1¡ ¹)(1¡ ¾(1¡®)) by rearranging the terms in the following steps.
¢(1) = ¾(1¡¾)(1¡®)+®(2¾¡1)+¹(¾¡1)(1¡®)+¾(¾¡1)(1¡®)¡¾®2¡¹¾®(1¡®)+1¡¾;
¢(1) = ¡ (1¡ ®) (®¾(¹¡ 1)¡ ¾ (1¡ ¾)¡ (1¡ ¾) + ¹(1¡ ¾)¡ ¾ (¾ ¡ 1)) ;
¢(1) = ¡ (1¡ ®) (®¾(¹¡ 1)¡ (1¡ ¾) + ¹(1¡ ¾)) ;
¢(1) = ¡ (1¡ ®) (®¾(¹¡ 1) + (¹¡ 1)(1¡ ¾)) ;
¢(1) = ¡ (1¡ ®) (¹¡ 1)(1¡ ¾ + ®¾);
¢(1) = (1¡ ®) (1¡ ¹)(1¡ ¾(1¡ ®)):
46The derivative obtained at the maximum value of Z equals ¢0(1) = ®(2¾¡1)+¹(¾¡

1)(1¡ ®) + ¾((¾¡ 1)(1¡®)¡®2 ¡ ¹®(1¡ ®)) + 1¡ ¾. This expression can be rewritten
into ¢0(1) = (1¡ ®) ((1¡ ¾) + ¾(¾ + ®¡ 1)¡ ¹(1¡ ¾(1¡ ®))) : in the following steps.
¢0(1) = ¡ (1¡ ®) ¡¡¾®+ ¹¾®¡ 1 + ¹¡ ¹¾ + 2¾ ¡ ¾2¢ ;
¢0(1) = ¡ (1¡ ®) (¹(1¡ ¾ + ¾®) + ¾ ¡ 1¡ ¾(¾ + ®¡ 1) ;
¢0(1) = (1¡ ®) (¡¹(1¡ ¾(1¡ ®))¡ ¾ + 1+ ¾(¾ + ®¡ 1) ;
¢0(1) = (1¡ ®) (¡(¾ ¡ 1) + ¾(¾ + ®¡ 1)¡ ¹(1¡ ¾(1¡ ®))) :
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black-hole condition is valid, this derivative is positive since the second as
well as the …rst factor is positive.47

8.2.2 With agricultural trade cost

As previously explained, in the presence of agricultural trade costs, no agri-
cultural trade takes place in the symmetric equilibrium or in equilibria in
its neighbourhood. To derive the symmetric equilibrium stability conditions,
internal agricultural market clearing conditions are therefore included in the
equilibrium equation system. Speci…cally, the …fth equation in the system is
obtained from totally di¤erentiating the expression (1¡¸M)wA¡(1¡¹)Y = 0:
In addition, the equilibrium in the neigbourhood of the symmetric equilib-
rium incorporates an agricultural wage di¤erent from that obtained in the
symmetric equilibrium. That is, dwA di¤ers from zero, and is therefore in-
cluded the fourth and …fth equation. In the presence of agricultural trade
costs, the equation system is equal to:·

(1¡ ¾) + ®¾
µ
1¡t1¡¾M

1+t1¡¾M

¶¸
dG
G
¡
·

1¡t1¡¾M

¹(1+t1¡¾M )

¸
d¸M¡

·
(1¡¾(1¡®))(1¡t1¡¾M )

1+t1¡¾M

¸
dwM =

0

¾dwM +

"
(®¾ ¡ ¾ + 1) + (®¾ + ¾ ¡ 1)t1¡¾M

(1¡ ®)(1 + t1¡¾M )

#
dG

G
¡
"
1¡ t1¡¾M

¹(1 + t1¡¾M )

#
dE = 0

dE ¡ ¹dY ¡
·
®

1¡ ®
¸
d¸M ¡ ®¹

(1¡ ®)dwM = 0

dY ¡ ¹dwM ¡ (1¡ ¹)dwA = 0

(1¡ ¹)dwA ¡ (1¡ ¹)dY ¡ d¸M = 0
The equation system is solved for dv=d¸M as a function of the exogenous

and trade cost parameters. Since agricultural production is characterised
by constant returns to scale and the unit input requirement in agricultural
production equals one, dv=d¸M = dwM=d¸M .48

47The third term in the second parenthesis is positive in this case, implying that the
value of the second factor is positive as the second positive term always exceeds the …rst
negative term.
48That is, dwA=d¸M = 0 since PA(dMPLA=d¸M) = 0:
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dv

d¸M
= ¡1

¹

(1¡ ¾(1 + ®))
³
1¡ t1¡¾M

´
³
t1¡¾M (1¡ ¾(1 + ®)) + (2¾ ¡ 1)(1¡ ¾(1¡ ®))

´ (30)

Since the no-black-hole condition is valid, (30) is always negative. That is,
the symmetric equilibrium is stable at all (symmetric) manufacturing trade
cost levels.

8.3 Deriving the symmetric equilibrium variable ex-
pressions

By de…nition, the symmetric equilibrium is characterised by identical endoge-
nous variable values in the two countries. That is, wM = w¤M ; ¸M = ¸¤M ,
Y = Y ¤, E = E¤, and G = G¤. The fact that domestic and foreign agri-
cultural wages are equalised in the symmetric equilibrium combined with
assumption that the foreign agricultural good is numeraire and the model
implication that the agricultural goods price equals the agricultural wage in
a country together imply that the international agricultural wage is equal to
one. In turn, the stability condition that the agricultural and manufacturing
wage must be equal indicates that the international manufacturing wage also
equals one in a stable symmetric equilibrium. Using that wA = wM = 1
in the domestic income, expenditure and price index equilibrium equations
yields Y = 1; E = ¹ + ®

1¡®¸M ; and G = (¸M(1 + t
1¡¾
M ))1=(1¡¾+¾®). In ad-

dition, by using the obtained expenditure and price index expressions and
their foreign counterparts in (12) and taking account of the fact that the
domestic manufacturing wage equals one, it can be shown that ¸M = ¹ in
the symmetric equilibrium. This is done in the following steps.

1

1¡ ® = ¸
¡1
M (1+ t

1¡¾
M )¡1(¹+

®

1¡ ®¸M)+¸
¡1(1+ t1¡¾M )¡1t¤1¡¾M (¹+

®

1¡ ®¸M)

1

1¡ ® = ¸
¡1
M (1 + t

1¡¾
M )¡1(¹+

®

1¡ ®¸M)(1 + t
¤1¡¾
M ):

tM = t¤M ! 1

1¡ ® = ¸
¡1
M (¹+

®

1¡ ®¸M)

1

1¡ ® = ¸
¡1
M ¹+

®

1¡ ®
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1 = ¸¡1M ¹

The fact that the manufacturing labour share equals lambda implies that
the domestic manufacturing expenditure and the domestic price index equals
E = ¹(1+®)

1¡® and G = (¹(1 + t1¡¾M ))1=(1¡¾+¾®) in the symmetric equilibrium.

8.4 Deriving the domestic utility level expressions

8.4.1 Without agricultural trade costs

If the small-manufacturing-sector condition is valid, the domestic equilib-
rium wage and the domestic manufacturing price index equals we = 1 and
G = (2¹)1=(1¡¾+¾®) in the domestic agglomerated equilibrium. The domes-
tic utility level in the domestic agglomerated equilibrium is obtained by
inserting these equilibrium values in (22), yielding a utility level equal to
uAE = (2¹)¡¹=(1¡¾+¾®). In addition, the foreign equilibrium wage and the
foreign manufacturing price index equals w¤e = 1 and G¤ = (2¹)1=(1¡¾+¾®)t¤M
in the domestic agglomerated equilibrium. By using these equilibrium values
in the foreign counterpart of (22), the foreign utility level in the agglomerated
equilibrium is obtained. This utility level equals
u¤AE = (2¹)¡¹=(1¡¾+¾®)t¤M . Due to the symmetry of the model, the do-

mestic and foreign utility level in the foreign agglomerated equilibrium equals
uAE¤ = (2¹)

¡¹=(1¡¾+¾®)tM and u¤AE¤ = (2¹)
¡¹=(1¡¾+¾®).

In the symmetric equilibrium, the domestic equilibrium wage and the
domestic manufacturing price index equals w¤e = 1 and
G = (¹(1 + t1¡¾M ))1=(1¡¾+¾®), thereby implying that the domestic utility

level equals uSE = (¹(1 + t1¡¾M ))1=(1¡¾+¾®).

8.4.2 With agricultural trade costs

If the small-manufacturing-sector condition is valid, the domestic equilib-
rium wage and the domestic manufacturing price index equals we = tA
and G = tA(¹(1 + t

¡1
A ))

1=(1¡¾+¾®) in the domestic agglomerated equilib-
rium. Inserting these values into (22) yields the domestic utility level in
the domestic agglomerated equilibrium, uAE = (¹(1 + t¡1A ))

¡¹=(1¡¾+¾®). The
foreign equilibrium wage and the foreign manufacturing price index equals
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w¤e = 1 and G¤ = tAt
¤
M(¹(1 + t

¡1
A ))

1=(1¡¾+¾®), thereby yielding a foreign
utility level equal to u¤AE = t

¡¹
A t

¤¡¹
M (¹(1 + t¡1A ))

¡¹=(1¡¾+¾®). Due to the sym-
metry of the model, the domestic and foreign utility level equals uAE¤ =
t¤¡¹A t¡¹M (¹(1 + t

¤¡1
A ))¡¹=(1¡¾+¾®) and u¤AE¤ = (¹(1 + t¤¡1A ))¡¹=(1¡¾+¾®) in the

foreign agglomerated equilibrium.

Since no agricultural trade takes place in the symmetric equilibrium in
the presence of agricultural trade costs, the domestic utility level expression
is equivalent to that obtained when no agricultural trade costs exist. As
shown in the previous subsection, this utility level equals
uSE = (¹(1 + t

1¡¾
M ))1=(1¡¾+¾®).

8.5 The foreign manufacturing wage e¤ect of foreign
manufacturing trade costs in the domestic agglom-
erated equilibrium

8.5.1 Without agricultural trade costs

If the small manufacturing sector condition is valid and the domestic ag-
glomerated equilibrium prevails, the foreign manufacturing wage expression
is equal to:

w
¤¾(1¡®)
M =

(1¡ ®)
2

t¤¾¡¾®¡1M +
(1 + ®)

2
t¤¡¾®M t1¡¾M : (31)

The parameter combination required for the foreign manufacturing trade
cost level to impose a positive e¤ect on the foreign manufacturing wage is:49

t1¡¾M <
(1¡ ®)(¾(1¡ ®)¡ 1)

¾®(1 + ®)
t¤¾¡1M : (32)

The right-hand side of this expression is negative when ¾(1 ¡ ®) < 1,
indicating that the validity of the no-black-hole condition is a prerequisite
49Speci…cally, this expression is obtained from using the derivative of the (31) expression

with respect to the foreign trade cost level. This derivative equals:
@w

¤¾(1¡®)
M =t¤M = (1¡®)(¾(1¡®)¡1)

2 t¤¾¡¾®¡2M + ¡¾®(1+®)
2 t¤¡¾®¡1M t1¡¾M ; implying that the

parameter restriction (1 ¡ ®)(¾(1 ¡ ®) ¡ 1)t¤¾¡¾®¡2M > ¾®(1 + ®)t¤¡¾®¡1M t1¡¾M is valid if
the derivative is positive. In turn, this restriction can be rewritten into (32).
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for (32) to hold. However, for su¢ciently high ® and tM , and low enough ¾
and t¤M parameter values, the right-hand side does not exceed the left-hand
side of (32) even if the no-black-hole condition is valid. In this case, ¾(1¡®)
must exceed a treshold value larger than one for the foreign manufacturing
trade cost e¤ect to be positive. Yet, even if the foreign manufacturing trade
cost e¤ect is negative, a foreign unilateral trade-liberalising policy cannot be
used to dissolve the domestic agglomerated equilibrium. Basically, this is the
result of that the foreign manufacturing wage equals one in the absence of
manufacturing trade costs, so that the domestic agglomerated equilibrium
cannot be dissolved by the foreign trade-liberalising policy even if it would
imply that the foreign manufacturing policy stand was a free-trade position.

8.5.2 With agricultural trade costs

When agricultural trade costs exist and the small manufacturing sector con-
dition is valid, the foreign manufacturing wage expression obtained in the
domestic agglomerated equilibrium equals:

w
¤¾(1¡®)
M =

(1¡ ®)
(1 + tA)

t
¾(1¡®)
A t¤¾¡1¡¾®M +

(tA + ®)

(1 + tA)
t
¾(1¡®)
A t1¡¾M t¤¡¾®M (33)

The parameter combination required for the foreign manufacturing trade
cost level to impose a positive e¤ect on the foreign manufacturing wage is:50

t1¡¾M <
(¾(1¡ ®)¡ 1)

¾®

(1¡ ®)
(tA + ®)

t¡1A t
¤¾¡1
M (34)

50The derivative of the foreign manufacturing wage with respect to the foreign manu-
facturing trade cost level equals:

@w
¤¾(1¡®)
M

@t¤M
= (¾(1¡ ®)¡ 1) (1¡®)(1+tA)

t
¾(1¡®)¡1
A t¤¾¡2¡¾®M ¡ ¾® (tA+®)(1+tA)

t
¾(1¡®)
A t1¡¾M t¤¡¾®¡1M

A positive e¤ect implies that (¾(1 ¡ ®) ¡ 1) (1¡®)(1+t
A
) t
¾(1¡®)¡1
A t¤¾¡2¡¾®M >

¾®
(tA+®)
(1+t

A
) t
¾(1¡®)
A t1¡¾M t¤¡¾®¡1M ; which equals (¾(1¡®)¡1)(1¡®)t¡1A t¤¾¡1M > ¾®(tA+®)t

1¡¾
M :

By rearranging the terms, this parameter condition can be expressed as
(¾(1¡®)¡1)

¾®
(1¡®)
(tA+®)

t¡1A t
¤¾¡1
M > t1¡¾M :
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If the no-black-hole condition is invalid, the (34) expression does not hold
since the right-hand side is negative. However, the validity of the no-black-
hole condition is not a su¢cient condition for the foreign trade cost level
to a¤ect the foreign manufacturing wage positively. Instead, the negative
foreign manufacturing wage e¤ect can exist even if ¾(1¡®) > 1 holds when
®; tM and tAare large enough and t

¤
M is su¢ciently small. This negative

foreign trade cost e¤ect can a¤ect the existence of the domestic agglomerated
equilibrium in the presence of agricultural trade costs. Since the foreign
manufacturing wage equals tA in the absence of manufacturing trade costs, a
foreign trade-liberalising manufacturing strategy can be used to dissolve the
domestic agglomerated equilibrium if the natural manufacturing trade cost
level and the domestic manufacturing protection level is low enough.

8.6 The existence of agglomerated equilibria and the
agricultural trade cost level

At symmetric trade costs, agglomerated equilibria cannot exist at the agri-
cultural trade cost level tA = t

¾¡1
M : This can be shown by inserting t¤M = tM

and tA = t
¾¡1
M in expression (19), which becomes equal to:

w¤M = t¾¡1M t
¡®=(1¡®)
M

·
(1¡®)
(1+t¾¡1M )

t¾¡1M +
(t¾¡1
M

+®)

(1+t¾¡1M )
t1¡¾M

¸1=(¾(1¡®))
: In turn, by tak-

ing into account that the foreign manufacturing wage must not exceed one
in value for the domestic agglomerated equilibrium to exist, the following
parameter condition is obtained:51

51Speci…cally, this is done in the following steps:

t
((¾¡1)(1¡®)¡®)=(1¡®)
M

h
(1¡®)t¾¡1M

(1+t¾¡1
M

)
+

(1+®t1¡¾M )

(1+t¾¡1
M

)

i1=(¾(1¡®))
· 1;

t
¾(1¡®)((¾¡1)(1¡®)¡®)=(1¡®)
M

h
(1¡®)t¾¡1

M

(1+t¾¡1M )
+

(1+®t1¡¾
M

)

(1+t¾¡1M )

i
· 1;

t
¾((¾¡1)(1¡®)¡®)
M

(1+t¾¡1
M

+®(t1¡¾
M

¡t¾¡1
M

)

(1+t¾¡1
M

)
· 1;

t
¾((¾¡1)(1¡®)¡®)
M (1 + t¾¡1M + ®(t1¡¾M ¡ t¾¡1M )) · (1 + t¾¡1M );

(t
¾((¾¡1)(1¡®)¡®)
M ¡ 1)(1 + t¾¡1M ) + ®t

¾((¾¡1)(1¡®)¡®)
M (t1¡¾M ¡ t¾¡1M )) · 0;

(t
¾((¾¡1)(1¡®)¡®)
M ¡ 1)(1 + t¾¡1M ) + ®t

¾((¾¡1)(1¡®)¡®)
M (1¡ t2(¾¡1)M )=t¾¡1M ) · 0;

(t
¾((¾¡1)(1¡®)¡®)
M ¡ 1)(1 + t¾¡1M ) + ®t

¾((¾¡1)(1¡®)¡®)+1¡¾
M (1 + t¾¡1M )(1¡ t¾¡1M )) · 0;

(t
¾((¾¡1)(1¡®)¡®)
M ¡ 1) + ®t¾((¾¡1)(1¡®)¡®)+1¡¾M (1¡ t¾¡1M ) · 0;
t
¾((¾¡1)(1¡®)¡®)
M ¡ 1 + ®t¾((¾¡1)(1¡®)¡®)+1¡¾M ¡ ®t¾((¾¡1)(1¡®)¡®)M · 0;
(1¡ ®)t¾((¾¡1)(1¡®)¡®)M + (®t

¾((¾¡1)(1¡®)¡®)+1¡¾
M ¡ 1) · 0;
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(1 + t¾¡1M )t
¾((¾¡1)(1¡®)¡®)
M

h
(1¡ ®) + ®t1¡¾M ¡ t¡¾((¾¡1)(1¡®)¡®)M

i
· 0, which

is non-positive if
h
(1¡ ®) + ®t1¡¾M ¡ t¡¾((¾¡1)(1¡®)¡®)M

i
· 0:

In turn, this expression can be rewritten intoh
1¡ ®+ t1¡¾M (®¡ t¾((1¡¾)(1¡®)¡®)¡(1¡¾)M )

i
· 0,

where ¾((1¡ ¾)(1¡ ®)¡ ®)¡ (1¡ ¾) = (1¡ ¾)(¾(1¡ ®)¡ 1)¡ ®¾:
This expression is positive since (t¾((1¡¾)(1¡®)¡®)¡(1¡¾)M ¡®) < (1¡®) and

t1¡¾M < 1:
This implies that a domestic agglomerated equilibrium cannot exist at

an agricultural trade cost level of tA = t
¾¡1
M . In addition, the positive e¤ect

of agricultural trade costs on the foreign manufacturing wage indicates that
no agglomerated equilibrium structure can exist at higher agricultural trade
cost levels either.

(1 + t¾¡1M )t
¾((¾¡1)(1¡®)¡®)
M

h
(1¡ ®) + ®t1¡¾M ¡ t¡¾((¾¡1)(1¡®)¡®)M

i
· 0:
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