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Abstract

We study how the level of trade costs and the intensity of competition interact to

explain the nature and intensity of trade within a given industry and the location of firms

across countries. As trade costs decrease from very high to very low values, the global

economy moves from autarky to two-way trade, through one-way trade from the larger

to the smaller region. By exploring the intensive and extensive margins of exports, we

investigate how the intensity of trade reacts to the degree of competitiveness. Furthermore,

when firms are free to change location, they flow from the small to the large country, and

the larger country is always a net exported on the manufactured good. Firms located in

the big country have a bigger size than those located in the small one. Under one-way

trade, the relocation of firms changes their attitude toward export.
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1 Introduction

The new economic geography and trade literature has stressed the importance of trade barri-

ers for the intensity of competition and the spatial pattern of the global economy. Somewhat

surprisingly, much less attention has been paid to the reverse relationship: the impact of com-

petition on the nature and intensity of trade as well as on the location of economic activities.

Yet, one of the main lessons from the industrial organization literature is that the way domestic

markets operate may facilitate or deter the entry of new, i.e. foreign, products. Furthermore,

once it is recognized that the intensity of competition in domestic markets matters for trade,

it should be clear that the way capital is distributed between countries should also affect trade

through the difference in countries’competitiveness as determined by the number of domestic

competitors. In this paper, we argue that such neglect is unwarranted. A reason for this is

likely to be that the trade and new economic geography literature is dominated by the CES

model of monopolistic competition in which equilibrium prices and outputs are independent of

the number of firms. Furthermore, since demands are always positive, the trade pattern always

involves two-way trade.

Specifically, we aim to study the joint impact of trade costs and competitiveness on the

nature of trade, but also on the location of firms across space. By allowing capital to move

between asymmetric countries, we are also able to endogenize the degree of competitiveness

characterizing each country, and thus to determine the nature and intensity of trade as well

as the location of firms in terms of market size and competitiveness. To achieve our goal,

we use the linear model of monopolistic competition, which captures the following two basic

features: competition gets tougher when the number of varieties increases as well as when the

level of trade costs falls (Ottaviano and Thisse, 2004). We then combine this model with a

two-asymmetric country setting to capture the well-documented fact that market size plays a

major role in trade and location.

Commodity flows in world trade display a high degree of diversity. According to Helpman

et al. (2008), two-way, one-way and no trade at all respectively account for 30−40, 10−20 and

50− 60 percent of country pairs in 158 countries from 1970 to 1997. We suggest a rational for

such a diversity in trade regimes that differs from the role of fixed costs to export (Helpman et

al., 2008), the disaggregation level of trade data (Baldwin and Harrigan, 2011) and, recently,

additive trade costs (Irarrazabal et al., 2013). More precisely, we show how competitiveness and

trade costs interact to explain trade regimes, ranging from autarky to two-way trade through

one-way trade. In the one-way trade regime, the country producing the larger number of varieties

exports toward the country having the smaller number of varieties because competition is softer
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therein. In other words, even though firms have the same productivity, their ability to export

depends on the intensity of competition on foreign markets. This is to be contrasted with

Helpman et al. (2004, 2008) where the choice to export is determined by firms’idiosyncratic

productivity and fixed costs of serving foreign countries. The modelling of firm heterogeneity

is needed in a setting that grasps the intensity of competition only through the level of trade

costs. Although we acknowledge the importance of firms’heterogeneity, we offer an additional

explanation for the existence of no trade, one-way or two-way trade, which encompasses the

market-specific degree of competitiveness.

The measurement of competitive pressure is known to be a diffi cult task with no single

approach. Our setting allows us to parametrize the intensity of competition through a single

parameter that encompasses the number of firms and the degree of substitutability across the

varieties available on domestic markets. By studying the intensive and extensive margins of

export, we show that the intensity, and even the likelihood, of trade typically decreases as the

market gets more competitive. This is because the penetration of foreign varieties becomes more

diffi cult once the number of domestic varieties is large enough. As a consequence, the emergence

of two-way trade within various sectors should not necessarily be interpreted as evidence of

intensified competition and trade opening policies, as it is done by many policy studies. As

shown in this paper, two-way trade occurs when competition among domestic varieties is weak.

In contrast, a stronger degree of competitiveness fosters the emergence of one-way trade where

only the large countries export. To put it bluntly, by making harder the penetration of foreign

products, any policy facilitating the launching of domestic varieties mimics protectionism. This

echoes Weinstein (1992) who showed that there is no room for imports when the price drop

generated by entry in a single country is strong enough. Conversely, Melitz and Ottaviano

(2008) observed that trade liberalization may deter the entry of domestic varieties.1

Since the international-interregional distribution of firms is a major determinant of the

nature and intensity of trade, we find it natural to ask how capital is allocated when it is free

to move from one country to the other. Such a footloose capital setup allows us to tackle

an important issue about exports and competitive pressures: by changing their investment

locations, capital-owners affect the intensity of competition within each country, thus making

the penetration of foreign products easier or more diffi cult. In other words, how competitive

are the local markets has an impact on the intensity of global competition, and vice versa. In

particular, even though they share the same technology, firms that change location may change

their attitudes toward export. For example, under one-way trade, the firms that choose to move

1Chen et al. (2010) provide some evidence supporting that idea.
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their production from the smaller to the larger country begin exporting because they are able

to export in the smaller and less competitive market. As a consequence, the intensity of local

competition and of trade changes via the location of firms.

This paper presents a footloose capital model developed by Ottaviano and Thisse (2004)

in the spirit of Martin and Rogers (1995). It complements this work by offering an extensive

discussion about the changes in aggregate exports and intensive and extensive margins of trade.

Moreover, by assuming quadratic preferences for consumers, our model leads to a system of lin-

ear demands that encompass pro-competitive effects and finite, but endogenous, choke prices.

These two features make it especially suitable to discuss the relationships between the intensity

of competition and the nature of trade in new economic geography models. Our paper builds on

Behrens’(2004, 2005a, 2005b) who first showed how competition effects may prevent firms lo-

cated in small countries from exporting to large countries and endogenously create asymmetries

in trade patterns. Although we offer a similar discussion about the relationship between firms’

location and the existence of trade flows (Section 3), we present a more detailed and systematic

analysis of the levels and determinants of trade flows. Our model does not only consider the

international-interregional allocation of capital but also provides a full characterization of long

run equilibria with the possibility of trade in one or two directions or no trade at all. In this

paper we are able to discuss the set of economic parameters under which each trade direction is

admissible, in particular, the case of trade of manufacturing goods in one direction. In addition

to this, our paper discusses the impact of trade cost and intensity of competition on aggregate

exports and trade margins through the relocation of firms. However, unlike Behrens (2004,

2005a), we do not study interregional migration of workers and the related demand linkages,

which lead to agglomeration processes and narrow down the effects of trade opening. Last,

like in most two-sector footloose capital models, bilateral flows in the tradable good need not

be balanced. In our setting, the numéraire is transferred from the net importing country to

equilibrate the trade balance.

Related literature. This paper merges several existing analyses. It revisits the consumer

program in the presence of non-consumed goods (Behrens, 2004) and the short run analysis of

one-way trade (Behrens, 2005a). It includes the location equilibrium under no trade (Behrens,

2005b) and the analysis of two-way trade (Ottaviano and Thisse, 2004). In contrast to Behrens

(2004, 2005b) and Ottaviano et al. (2002), it does not consider the mobility of workers and,

therefore, does not study the impact of demand linkages that belongs to the core-periphery

model. The first contribution of the paper is to offer the full picture of all configurations with

two-way, one-way and no trade within a unified framework. To the best of our knowledge, this

reconciliation of the above-mentioned papers is novel. Beyond this, the paper offers additional
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findings that pertains to the presence of pro-competitive effects, which are stressed in the paper:

(i) the role of competition intensity in the firms’export decision and in trade flows and values;

(ii) the role of international capital location in the firms’export decision; (iii) the relationships

linking local and global competition and firms’locations.

The remaining of the paper proceeds as follows. The next section introduces the model

and characterizes the demand structure under autarky, one-way and two-way trade. Section

3 explores the product market equilibrium under these various trade regimes when capital

and firms are immobile. Section 4 discuss the economy under capital and firm mobility when

capital-owners invest in the country with the higher capital return. Section 5 concludes.

2 The model

The economy involves two goods - a tradable good and the numéraire - one production factor -

capital - and two countries-regions i = H,F with a population of size θH and θF , respectively;

without loss of generality, we assume that θH ≥ θF with θH + θF = 1. The global supply

of capital is normalized to 1. Individuals are endowed with some share of capital.2 They are

immobile but free to invest their capital wherever they want and seek the highest rental rate.

The tradable good is defined by a continuum of horizontally differentiated varieties indexed

by k. Each variety is produced by a single firm under increasing returns and monopolistic

competition and each firm produces a single variety. To operate, a firm needs f units of capital

so that the total number of varieties produced in the economy is equal to N = 1/f . A larger

value of N means that either more capital is allocated to the sector under consideration, the

launching of a firm needs less capital due to process innovations, or both. Note that labor and

wages can be ignored because they have no impact on our results as preferences are quasi-linear.

Last, shipping one unit of the tradable good between the two countries requires t > 0 units of

the numéraire. As for the homogeneous good, it is unproduced and freely traded. This good is

chosen as the numéraire.

Turning to preferences towards differentiated varieties, we should stress that a key-feature

of the model is that consumers may be unwilling to purchase all varieties. So, we need to

distinguish the varieties that are available to consumers from those that are actually purchased

by them. Yet, for the time being it is convenient to write preferences when the total number

of varieties that are at consumers’disposal is equal to N .

2In this model, the distribution of capital ownership has no impact on the market outcome because of the

quasi-linear preferences assumption made below.

5



The utility derived from consuming qk units of variety k ∈ [0, N ] is given by

u(qk) = αqk −
β

2
q2
k −

γ

2
qk

∫ N

0

qldl. (1)

Thus, the marginal utility of variety k decreases with its own consumption as well as with the

total consumption of the tradable good. Preferences are obtained by nesting the subutility (1)

into a linear utility. For any given price profile of varieties, a consumer chooses the quantity

profile of the tradable good (qk≤N) and the consumption q0 of the numéraire, which maximize

her utility

U(q0, qk≤N) = α

∫ N

0

qkdk −
β

2

∫ N

0

q2
kdk −

γ

2

∫ N

0

qk

(∫ N

0

qldl

)
dk + q0 (2)

subject to the budget constraint ∫ N

0

pkqkdk + q0 = r + q̄0

and to the nonnegative consumption constraints

qk ≥ 0

where r is the rental rate of capital that will be endogenized in Section 4. The initial endowment

of the numéraire, q̄0, is supposed to be large enough for this good to be consumed in equilibrium.

The parameters α, β and γ are interpreted as follows: α > 0 measures the desirability of the

tradable good with respect to the numéraire; γ > 0 is the degree of substitutability between

variety k and any other variety, whence a higher γ means that varieties are less differentiated.

The parameter β measures the intensity of love for variety. Indeed, when a individual consumes

a total quantityQ of the tradable good and uniformly spreads this quantity over theN varieties,

she gets a utility equal to

U(q0, qk≤N) = αQ− β

2m
Q2 − γ

2
Q2 + q0

which is increasing in N . Hence, when the parameter β rises, the consumer benefits more

from spreading her consumption over the varieties.3 Without loss of generality, the unit of the

numéraire is chosen for α = 1 and the unit of the tradable good for β = 1 to hold.

Consumers do not necessarily purchase all varieties at their disposal at the prevailing prices.

Let Ni ≤ N denote the number of varieties that are actually purchased and consumed in country

i. As a consequence, Ni is equal to N when all varieties are consumed and is smaller than N

3Thus, 1/β is the counterpart of the elasticity of substitution in the CES model of monopolistic competition.
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when some varieties are not consumed. As will be shown below, trade costs will inflate the

price of imported varieties and could make them too expensive to be consumed in equilibrium.

To determine Ni, we rank the N varieties by increasing price order: k < l ⇔ pik ≤ pil. The

following proposition is proven in Appendix 1.

Proposition 1 There exists a cut-off variety Ni ≤ N and a corresponding cut-off price pi (Ni)

such that consumers purchase all the varieties that have a price below pi (Ni). The demand for

each variety k is given by

qik =

{
1

1+γNi
− pik + γ

1+γNi

∫ Ni
0
pildl if k < Ni

0 otherwise
(3)

while the cut-off variety solves the fixed point equation

pik(Ni) (1 + γNi) = 1 + γ

∫ Ni

0

pildl. (4)

The cut-off price is smaller than one.

Quite naturally, consumers purchase only the varieties that are not too expensive. It is

important to note that whereas too expensive varieties remain at consumers’disposal they do

not affect the demand for the less expensive varieties that are actually purchased. Indeed, the

cut-off variety and cut-off price are defined as the fixed point of (4), which depends only on

the prices of the varieties that are actually purchased (i.e. l ∈ [0, Ni]). By the same token, the

demand function of each purchased variety depends only upon the prices of varieties that are

purchased by the consumer. This contrasts with standard analyses based on the CES in which

all varieties are purchased.4

A variety k is consumed in country i if and only if qik > 0, or equivalently if,

pik (1 + γNi) < 1 + γ

∫ Ni

0

pildl. (5)

A consumer’s demand is

qik =
1

1 + γNi

− pik +
γ

1 + γNi

Pi (6)

where

Pi ≡
∫ Ni

0

pildl

is the price index, which includes only the varieties that are actually purchased in country i.

In the next section we turn to the study of trade in an equilibrium where firms are immobile.

The choice of investment location will be investigated in the subsequent section.
4The above proposition also differs from Behrens’ (2005a, p. 475) because demands do not include any

“consumer reservation prices”for the goods that are not purchased.
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3 Trade patterns

In this section, we show how firms set their prices and discuss how competition and market

integration affect trade patterns when firms are immobile.

3.1 Firms’prices and export decisions

For convenience, we focus on country i. We first consider the price decision of a domestic firm

in market i and then discuss the price and export decision of a foreign firm that exports from

country j to country i. Because domestic (foreign) firms are symmetric, they sell their varieties

at the same price pii (pji). Each firm being negligible to the market, it chooses its prices and

its export status taking the price indices (Pi and Pj) as parameters.

A domestic firm producing in country i chooses its price to maximize its domestic operating

profits given by πii = θiqiipii. Because marginal costs are zero, domestic producers make positive

profits on domestic sales and always supply their domestic market. The first-order condition

for profit maximization shows that the equilibrium consumption of a domestic variety is given

by

qii = pii.

It follows from (6) that all firms in country i set the same profit-maximizing price given by

pii =
1

2

1 + γPi
1 + γNi

.

A foreign firm exporting to country i chooses pji to maximize its operating profit earned

abroad, πji = θiqji (pji − t), where t is the unit trade cost paid in the numéraire. Note that the
firm produces only if it faces a positive demand: qji > 0. More precisely, the firm exports if

and only if it can set a low enough price to satisfy the condition (5). Their profit-maximizing

condition yields

qji = pji − t. (7)

Because foreign firms are symmetric, the unconstrained price and export levels are the same

across all foreign firms and given by

pji = pii +
t

2
.

At this price, the consumption of a foreign variety is such that qji = pii − t/2, which can be
computed as follows:

qji =
1

2

1− t+ γPi − tγNi

1 + γNi

.
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By (5), foreign varieties are exported to country i (qji > 0) if and only if the following export

condition holds:

t <
1 + γPi
1 + γNi

. (8)

When this condition does not hold, those varieties are not exported (qji = 0).

3.2 Trade patterns and trade flows

Let λi be the share of firms in country i, which we treat as exogenous in this section. Because

each firm produces a single variety, λi is also the share of varieties produced in country i.

Let µj ∈ [0, λj] be the share of varieties imported from country j. Using those definitions,

the number of varieties purchased in country i is given by the sum of domestic and imported

varieties: Ni = (λi + µj)N .

In what follows, we first discuss the nature of trade patterns and, then, the intensity of

trade flows.

Trade patterns The corresponding price index is

Pi = (λipii + µjpji)N.

Since pji = pii+ t/2, the price index is a function of the domestic price pii and the trade costs t.

The market equilibrium price is determined by the fixed point condition pii (Pi (x)) = x, which

implies that the equilibrium domestic price and price index are as follows:

p∗ii =
1

2

2 + tµjγN

2 + γNi

and P ∗i =
Ni + tµjN (1 + γNi)

2 + γNi

(9)

so that the export price is again

p∗ji = p∗ii +
t

2
.

Therefore, two export regimes may arise according to whether or not foreign varieties are

imported at the equilibrium (µj = 0 or µj = λj). The export regimes are determined by the

value of trade costs.

To stress the role of competition, we set

n ≡ γN

which we call the competitiveness index of the global economy.5 The larger the number of

5Bresnahan and Reiss (1991) find substantial differences in the intensity of competition across professions

and sectors.
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varieties and/or the lower the degree of product differentiation across varieties, the more com-

petitive the global economy. Using n, we can define the trade cost threshold as follows:

t̄(λi) ≡
2

2 + λin
< 1 (10)

which makes the export condition (8) binding when all foreign varieties are imported (µj = λj).

This threshold falls with larger λi and n because local competition is tougher. As already

noted by Behrens (2005a), market conditions and the degree of competition in foreign countries

determine when exporting is, or is not, possible.

We show in Appendix 2 that all foreign firms (no foreign firms) export to country i if

t < t̄(λi) (t > t̄(λi)).6 In other words, q∗ji > 0 and µj = λj when t < t̄(λi), whereas q∗ji = 0 and

µj = 0 when t > t̄(λi). As a result, domestic consumers buy all foreign varieties when trade

costs are low and/or the share of domestic competitors λi is suffi ciently small for competition

in country i to be soft. Conversely, foreign firms are unable to export when trade costs are high

and/or the share of domestic varieties is large enough. This is because competition in country

i is too tough for foreign varieties to penetrate this market.

Finally, when the manufactured good becomes homogeneous (γ → ∞ and thus n → ∞),
the equilibrium domestic prices converge toward marginal cost (here zero) while trade vanishes

because t̄(λi) = 0. Likewise, a smaller requirement f of capital due to a technological improve-

ment leads to a larger number of available varieties N , hence a larger n, which lowers prices

and trade flows.

When there is trade from j to i, a country j-firm supplies the quantity

q∗ji(λi) =
2− (n+ 2)t+ (1− λi)nt

2 (n+ 2)
(11)

to each country i-consumer. Thus, each firm’s export decreases with the level of trade costs t

because dq∗ji/dt is proportional to −(n+2)+(1−λi)n < 0. It also falls with the competitiveness

index n because dq∗ji/dn has the same sign as (1− λi)t− 1, which is negative when t < t̄(λj),

i.e. when the variety is exported from country j. It then follows from (7) that the equilibrium

price is given by

p∗ji =
2 + (n+ 2)t+ (1− λi)nt

2 (n+ 2)

which decrease with a fall in t because competition in country i gets tougher.

To sum up, if varieties are close substitutes, domestic competition is tough and firms set their

prices close to their marginal cost. Because they have no exogenous comparative advantage,

6We disregard here the zero-measure case t = t̄(λi) in which some indeterminate number of foreign firms

export to country i.
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foreign firms are unable to export at a price exceeding their own local marginal cost plus trade

cost. Thus, more competition, i.e. a higher n, need not foster trade. Conversely, if varieties

are poor substitutes, two-way trade occurs because competition among domestic varieties is

soft. In this case, two-way trade cannot be interpreted as evidence of intense competition and

effective open trade policies.

Using the foregoing developments, the equilibrium trade pattern may be described as follows.

Proposition 2 Assume that the allocation of capital is fixed. Then, there is two-way trade if

t < min{t̄(λi), t̄(λj)}; there is one-way-trade from country j to country i if t̄(λj) ≤ t < t̄(λi);

finally, there is no trade if t ≥ max{t̄(λi), t̄(λj)}.

Figure 1 shows how the trade pattern changes with the level of trade costs, t, and the

international allocation of capital, λi. It also displays the loci of the thresholds t̄(λi) and t̄(λj)

that divide the domain of trade costs and capital allocations into four regimes: two-way trade

(West), no trade (East) and one-way trade (middle North and middle South). The figure sheds

light on new features that have been neglected in the literature. First, when trade costs are

very low (t < t̄(1)), all firms export from every country to the other one because geographical

separation does not suffi ce to protect domestic varieties from foreign competition. Conversely,

under very high trade costs (t > t̄(0) = 1), no firm export and domestic firms are always

protected against competition from abroad.

Insert Figure 1 about here

Furthermore, one-way trade may arise when t̄(1) < t < t̄(0). We have to distinguish between

the following two configurations. On the one hand, when t̄(1) < t < t̄(1/2), one-way trade takes

place from country j to country i because fewer varieties are produced in country i (λi < λj).

This is because competition is suffi ciently soft in this country to allow country j-varieties to be

exported. In contrast, owing to the large number of local producers competition in country j is

too tough to permit the entry of foreign varieties. As firms relocate from j to i (λi increases),

the economy moves to two-way trade. This is because competition is relaxed in country j, while

trade costs are not high enough to prevent trade from i to j. By contrast, when most varieties

are produced in country i (high λi), the corresponding market becomes too competitive to

permit imports from j. Competition in country j is then suffi ciently soft for country i-firms to

export.

On the other hand, when t̄(1/2) < t < t̄(0), one-way trade occurs for small and large values

of λi. However, instead of two-way trade, autarky now prevails when countries become less
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dissimilar in terms of capital allocation (λi close to 1/2). In this case, competition becomes

tougher in country j but remains intense enough in country i, implying that trade costs are

suffi ciently high to prevent foreign varieties to be exported.

This analysis shows that, regardless of the level of sectoral disaggregation and in the absence

of fixed cost to export, the toughness of competition is critical in determining trade patterns.

As n steadily decreases, the global economy typically moves from autarky to two-way trade

through one-way trade. Thus, the nature of trade may be explained by differences in market

competitiveness. Note also that countries must have different sizes for one-way trade to occur.

Indeed, when countries are symmetric, the economy shifts directly from autarky to two-way

trade at t = t̄(1/2).

Trade flows We now discuss the aggregate value of country j’s export,

Xj ≡ λjNθip
∗
jiq
∗
ji

which can be broken down between the extensive and intensive margins of trade, λjN and

θie
∗
ji (t, λj) where

e∗ji (t, λj) ≡ p∗jiq
∗
ji =

(
q∗ji + t

)
q∗ji (12)

is a country-i consumer’s expenditure on manufactured import from country j.

Since q∗ji and p∗ji move in opposite directions when t falls, the impact on e∗ji is a priori

undetermined. The intensive margin increases with a fall in trade costs if and only if

d

dt
e∗ji (t, λj) = (2q∗ji + t)

dq∗ji
dt

+ q∗ji = −t (n+ 2)2 − nλj (ntλj + 2)

2 (n+ 2)2 ≤ 0

which holds if and only if

2nλj

(n+ 2)2 − n2λ2
j

≡ t̃(λj) ≤ t ≤ t̄(λj). (13)

Thus, the intensive margin increases with a fall in trade costs when t is not too low

(t ≥ t̃(λj)). In this case, trade costs are suffi ciently large for the prices of imported vari-

eties in country i to be in the elastic segment of the demand function. A fall in trade costs

therefore entice the exporting firms to cut their price, which raises more than proportionately

consumption levels, thus boosting the intensive margin. When (13) holds for i, j = H,F and

i 6= j, this implies
d

dt
(XH +XF ) < 0

which agrees with the various estimations of the gravity equation (Disdier and Head, 2008).
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By contrast, the intensive margin decreases with a fall in trade costs when the latter are low

(t < t̃(λj) for i, j = H,F and i 6= j). Then, prices are low and consumers have inelastic demands

for the varieties. A fall in trade costs reduces product prices further down but consumers do

not raise much their consumption. As a consequence, the intensive margin drops with a fall

in trade costs. Putting things together, we may conclude that, contrary to general belief, a

consumer’s expenditure on a variety does not monotonically increase with falling trade costs.

Furthermore, unlike q∗ji that depends upon n only, Xj is affected differently by γ and N .

To this end, we distinguish again between the intensive and extensive margins of trade. On

the one hand, raising γ affects only the intensive margin, and thus lowers the value of export.

Indeed, since the manufactured product is less differentiated, competition among domestic

(foreign) varieties, as well as competition between domestic and foreign varieties, is tougher.

As a consequence, exporting becomes harder. On the other hand, raising N also reduces

the intensive margin but increases the extensive margin, thus making its impact ambiguous.

Nevertheless, differentiating Xj yields

dXj

dN
∝ q∗ji(q

∗
ji + t)
+

+N(2q∗ji + t)
dq∗ji
dN
−

which can be shown to be negative. Therefore, the value of export decreases with the total

number of varieties. As N increases, more varieties are produced in both countries, thus

strengthening the extensive margin. However, the pro-competitive effect sparked by the larger

number of domestic varieties dominates the variety effect generated by the larger number of

foreign varieties.

In the next section, we discuss the allocation of capital and firms between countries-regions

when capital-holders are free to choose where to invest.

4 International allocation of capital

Another important facet of the market integration process is the international mobility of

capital. By allowing capital to move from one country to the other, the competitiveness of

each national market changes through the number of domestic firms, which in turn affects the

incentives to export. Hence, although firms are homogeneous, the conditions for firms to export

change with the international allocation of capital. This in turn implies that the nature of trade

may change with the relocation of firms. To highlight those effect, we now assume that the

allocation of capital λi is endogenous and chosen by the investors. In what follows, we first

define the equilibrium allocation of capital, then study this equilibrium for each trade pattern

13



and, finally, synthesize our results.

Let ri be the endogenous return of a unit of capital invested in country i. For any allocation

of capital λi, each firm earns the profit Πi − fri where Πi is the operating profit defined by

Πi =

{
πii + πij if country i-firms export to country j

πii if country i-firms do not export.

where πii = θi (p
∗
ii)

2 and πij = θj(p
∗
ij − t)2. In a competitive capital market, the capital return

ri is determined by a bidding process for capital among firms, which comes to an end when no

firm can earn a strictly positive profit. That is, firms’operating profits are entirely absorbed

by the capital return so that ri = Πi/f .

At the spatial equilibrium, no capital-owner can get a higher return by relocating her capital

to another country. Formally, at an interior equilibrium (0 < λ∗i < 1), we have rH = rF = r,

where r is such that all profits are equal to zero; we have a corner equilibrium at λ∗i = 1 when

ri exceeds rj for all values of λi. For conciseness, we will use the notation for the country-size

asymmetry:

θ ≡ θH/θF ∈ [1,∞)

with θ = 1 if and only if the two countries have the same size.

Three cases may arise according to the nature of the trade pattern. In each case, two types

of equilibria may arise. First, the equilibrium is interior and country H produces a larger

number of varieties than country F (1/2 < λ∗H < 1). Second, all firms agglomerate in country

H (λ∗H = 1). In what follows, we focus on the more relevant case of an interior equilibrium.

The analysis of the corner equilibrium is provided in Appendix 3.

4.1 Two-way trade

Suppose that the manufactured good is imported from both countries. Proposition 2 then

implies that the condition

t < min {t̄(λH), t̄(λF )} . (14)

holds. Since capital-owners seek the highest rate of return, the relocation incentives are given

by the profit differential (πHH + πHF )− (πFF + πFH) in which the equilibrium prices are given

by (9) with µi = λi, and thus Ni = N , for i = H,F . This expression has a unique zero given

by

λ∗H =
1

2
+ (θH − θF )

2− t
nt

>
1

2
. (15)

Note that there is a home market effect λ∗H > θH because t < t̄(1/2) < t̄(λH).
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When λ∗H < 1 and trade costs are suffi ciently low to satisfy (14), some simple algebra shows

that the following two conditions are necessary and suffi cient:

θ < ρ0 ≡
2 (2− t) + nt

2 (2− t)− nt (16)

and

θ < ρ1 ≡
2 (4− 3t)− tn

t (2 + n)
(17)

where ρ0 increases and ρ1 decreases with t.

Figure 2 depicts the domains of trade costs, t, and the country-size asymmetry, θ ≡ θH/θF ,

which support the equilibrium with two-way, one-way and no way trade when there is partial

or full agglomeration of firms. The domain of the two-way trade equilibrium described by (15)

lies below the curves denoted by ρ0(t) and ρ1(t).

Insert Figure 2 about here

Looking at the curves ρ0 and ρ1 in Figure 2, i.e. (16) and (17) hold, leads to the following

conclusions. First, two-way trade is more likely when countries are more similar (lower θ).

Second, two-way trade is more likely when trade costs take intermediate values. Indeed, low

trade costs not only facilitate trade but also entice firms to move away from the smaller country

so that no firms would remain to export from this country. Third, country F exports less on

both the extensive and intensive margins. However, the remaining F -firms keep exporting to

country H, which means that the market integration effect triggered by falling trade costs

dominates the competition effect generated by the larger number of firms located in country

H. Last, two-way trade becomes more likely for smaller trade costs and less likely for larger

ones when the degree of competitiveness increases. Indeed, when n rises, the curve ρ0 is shifted

upward, whereas the curve ρ1 is shifted downward. In sum, when the global economy becomes

more competitive, a few firms will seek protection in the smaller country but will stop exporting

because the larger market is very competitive.

To sum up, we have:

Proposition 3 If θ < ρ0 and θ < ρ1, then there exists a unique spatial equilibrium involving

more firms in the larger country with two-way trade. Furthermore, when θ ≥ ρ0 and t < t̂ ≡
2/(2 + n), there is full agglomeration and one-way trade from H to F .

This proposition allows determining firms’size as well as the value of export. Indeed, we

know that q∗ii = p∗ii and q
∗
ji = p∗ii − t/2, so that q∗ii = q∗ji + t/2. Therefore, the consumption of
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a domestic variety always exceeds the consumption of a foreign variety, the reason being that

the former is sold at a lower price than the latter. As a result, the size of a firm set up in the

larger country exceeds that of a firm located in the smaller country. Indeed, the size of a firm

located in country i is given by

Q∗i ≡ θiq
∗
ii + θjq

∗
ij = θiq

∗
ii + θj(q

∗
jj − t/2).

Hence, we have

Q∗i −Q∗j = (θi − θj)
t

2
.

This finding agrees with Manning (2010) who finds a robust correlation between average firm

size and total labor market size. It sharply contrasts with the firms’behavior discussed in CES

models where firms’production scales are independent of market sizes because of the absence

of pro-competitive effects.

Trade flows and equilibrium capital distribution In what follows, we first determine

the individual and global value of export. It follows from (11) and λ∗H > λ∗F that a country

F -consumer spends more on an imported variety that a country H-consumer: e∗HF (t, λ∗H) >

e∗FH (t, λ∗F ). Furthermore, the home market effect implies that θFλ∗H > θHλ
∗
F holds. As a

consequence, we have

X∗H = θFλ
∗
He
∗
HF (t, λ∗H) > θHλ

∗
F e
∗
FH(t, λ∗F ) = X∗F .

Hence, at the equilibrium distribution of capital, the larger country is a net exporter of the

manufactured good.

This result is consistent with the following empirical observations. The OLS estimation of

the equation ln(export value) = α+β ln(number of manufacturing plants) over the 341 French

employment areas in 2008 yields β = 1.4. Thus, on average, French export increases by 40

percent when the number of plants within the same employment area doubles. Repeating the

same exercise for Japanese manufacturing plants located in 2, 032 towns and villages for 2005,

we obtain β = 1.29.

To sum up,

Proposition 4 Under two-way trade, firms’ sizes are larger in the larger country. Further-

more, the value of aggregate manufacturing exports from the larger market exceeds that from

the smaller one.
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Turning to the impact of trade costs on export values, we get

dX∗H
dt

= θF

λ∗H ∂e∗HF∂t
+/−

+
dλ∗H
dt
−

(
e∗HF + λ∗H

∂e∗HF
∂λH

)
+

 (18)

dX∗F
dt

= θH

λ∗F ∂e∗FH∂t
+/−

+
dλ∗F
dt
+

(
e∗FH + λ∗F

∂e∗FH
∂λF

)
+


where we have used ∂e∗HF/∂λH > 0 and ∂e∗FH/∂λF > 0, which follow from (7) and (11).

Therefore, a fall in trade costs gives rise to one direct and two indirect effects through firms’

relocation. First, it improves the accessibility of export markets (first term in the square

bracket). As shown by (13), this increases (decreases) the incentives to export, and thus the

intensive margins when trade costs are not too low (high). Second, the fall in trade cost entices

firms to relocate in the larger market and to re-export from there. Extensive margins to export

increase in the larger country and decrease in the smaller market (first term in the parentheses).

Finally, firms’relocation makes the larger market more competitive and the smaller market less

competitive. As a consequence, firms increase their export from the larger country and decrease

them from the smaller one. Hence, intensive margins to export increase in the larger country

and fall in the other (second term in the parentheses).

When trade costs are not too small (t > t̃(λ∗H)), the above three effects are congruent: the

aggregate export X∗H monotonically increases with a fall in trade costs. However, the direct

effect conflicts with the two indirect effects when trade costs are small (t < t̃(λ∗H)), and thus

the impact of lowering t is ambiguous. Consider first the two-way trade case where λ∗H < 1. We

show in Appendix 4 that X∗H always increases with a fall in trade costs when the industry gets

fully agglomerated (λ∗H → 1) and when country H stops importing (t → t̄(λ∗H)). Simulations

confirm this result for intermediate values of t. Consider then the case where λ∗H = 1. Then,

X∗H decreases with falling trade costs if and only if t < t̃(1). Since it is readily verified that

0 < t̃(1) < t̂, we can conclude that X∗H is a non-monotone function of t over the interval [0, t̂].

Furthermore, the export value of the smaller country X∗F is also a non-monotone function

of trade costs over the interval [t0, t1]. To show it, let us fix the country-size asymmetry, θ, and

define two thresholds for trade costs: namely, the trade cost t0 below which full agglomeration

occurs (λ∗H = 1 and λ∗F = 0) and the trade cost t1 below which firms start exporting from the

smaller to the larger country under two way trade (q∗FH = 0). That is, t0 and t1 are such that

θ = ρ0(t0) = ρ1(t1) and t0 < t1 (see Figure 2). Consider now the case of falling trade costs.

When trade costs exceeds t1, no firm in the smaller market export. When trade costs falls

from and below t1, each firm in the smaller market starts exporting and increases its export
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from zero to a positive level. In this case, the intensive margin to export drives the changes in

the aggregate export from the smaller market so that the aggregate manufactured export from

the smaller market increases from zero to positive values. When trade costs approach t0 from

above, fewer and fewer firms remain in the smaller country (λ∗F → 0). The aggregate export

from this country is determined mainly by its extensive margin to export and the aggregate

manufactured export from the smaller market falls. Finally, for trade costs lower than t0, there

are no firms in the smaller market and therefore no export. In sum, the aggregate export from

the smaller market is a non-monotone function of trade costs: when trade costs take on high

values, a fall in trade costs first raises aggregate export through its effect on intensive margins

and, then, decreases it through its effect of extensive margins when trade costs take low values.

Thus, we have:

Proposition 5 The export value of the larger country first increases and then decreases with

falling trade costs on [0, t̂]. Furthermore, the export value of the smaller country is also non-

monotone on [t0, t1].

Observe that global trade encompasses the export of both manufactured good and the

numéraire. We know that the larger country exports only the manufactured good for a value

X∗H while the smaller country exports both its manufactured varieties for a value X
∗
F and the

numéraire for a value equal to θH (q0H − q0). Because market clearing leads to a balanced trade

(X∗H = X∗F +θH (q0H − q0)), the value of global trade is just equal to 2X∗H . Therefore, the value

of global trade varies non monotonically when trade costs fall.

4.2 No trade

As in Behrens (2005b), we now assume that no firms export. Proposition 2 then implies that

t ≥ max {t̄(λH), t̄(λF )} . (19)

Relocation incentives are given by πHH −πFF in which the equilibrium prices are now given by
(9) where µi = 0, and thus Ni = λiN , for i = H,F . The unique zero of this expression is equal

to

λ∗H =
1

2
+

1

2

√
θH −

√
θF√

θH +
√
θF

4 + n

n
≥ 1

2
.

Therefore, the international allocation of capital remains biased toward the larger country H.

This bias falls when the economy becomes more competitive (larger n). Since λ∗H exceeds λ
∗
F ,
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market H is more competitive than market F . Therefore, it is always less profitable for firms

located in country F to export than for those located in country H. This implies that (19) boils

down to

t ≥ t̄(λ∗F ) =
2

2 + nλ∗F
. (20)

This condition becomes less stringent as the number of firms in country F increases, thus

deterring export to F because competition therein is tougher.

It is readily verified that λ∗H < 1 is equivalent to

θ < ρ2 ≡
(

1 +
n

2

)2

which is independent of t since there is no trade. Furthermore, by plugging λ∗F = 1− λ∗H into
(20), this condition becomes

θ ≤ ρ3 ≡
1

4
[nt− 2 (1− 2t)]2.

Since θ ≥ 1, it must be that t ≥ 4/(n + 4) for this inequality to hold. Thus, as expected,

trade costs must be suffi ciently large and/or the global economy suffi ciently competitive for the

no-trade case to arise. Note also that ρ3 < ρ2 when t < 1.

To sum up, we have:

Proposition 6 If θ < ρ2 and θ ≤ ρ3, then there exists a unique spatial equilibrium involving

more firms in the larger country and no trade. Furthermore, there is full agglomeration in the

larger country and no trade when θ ≥ ρ2 and t ≥ 1.

4.3 One-way trade

Suppose, last, that firms export only from country i to country j. Proposition 2 then implies

t̄(λi) ≤ t < t̄(λj). (21)

For this condition to hold, it must be that λi > λj, which means that the exporting country

hosts more firms than the other.

Under one-way trade from country i to country j, the relocation incentives are given by the

operating profit differential ∆πi = (πii + πij)−πjj in which the equilibrium prices are given by
(9) where country i-firms export (µi = λi), whereas country j-firms do not (µj = 0). Therefore,

the numbers of varieties at consumers’disposal in country j and i are, respectively, Nj = N

and Ni = λiN . This yields

∆πi ∝
[
θi

(
1

2 + λin

)2

− θj
t

2

(
2 + λint

2 + n
− t

2

)]
(22)
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which is monotonically decreasing in λi (∂∆πi/∂λi < 0). Thus, when only country i-firms

export to country j, (22) has a unique zero.

In the presence of trade costs, firms always have an advantage to operate in the larger

country because this one offers a better access to the larger pool of local consumers. This

advantage attracts more firms but fosters competition in the larger market, thus reducing the

foreign firms’incentives to export into this market. More precisely, we show in Appendix 5

that one-way trade always implies trade from the larger to the smaller country (i.e. i = H and

j = F ). In this case, the unique solution to ∆πH = 0 involves an interior solution if and only if

operating profits in country H are lower than those made in F when all firms are located in H:

πHH + πHF < πFF at λH = 1. Plugging λH = 1 in (22) shows that this condition is equivalent

to

θ < ρ4 ≡
(2 + n)t

4
[2 (2− t) + tn] . (23)

Furthermore, the above solution must fulfill the conditions (21) for i = H and j = F . It is

readily verified that these two conditions are equivalent to

λ∗H ≥ 2
1− t
nt

and λ∗H > 1− 2 (1− t)
nt

. (24)

The former inequality holds if and only if θ ≥ ρ1, while the latter holds if and only if θ > ρ3.

This can be shown by plugging each bound of (21) in the equilibrium condition ∆πH = 0.

As shown in Figure 2, the level of trade costs does not have a monotone impact on the

range of country-size asymmetry sustaining one-way trade. Consider a situation in which θ

steadily decreases to ρ1. Then, the economy shifts from one-way trade to two-way trade. This

is because the relative size of the larger country gets smaller, which weakens competition in this

market and fosters import. In contrast, when θ steadily decreases to ρ3, the economy shifts to

no-trade because the smaller country is more competitive and protected by higher trade costs.

It is, therefore, more diffi cult to penetrate. Last, it can be shown that both the loci ρ3 and ρ4

are shifted upward when the degree of competitiveness n increases, while the gap between ρ4

and ρ3 widens with n.

The expression (22) may be used to uncover the impact of country-size asymmetry and

trade costs. Indeed, it is readily verified that

∂∆πH
∂θ

> 0 and
∂∆πH
∂t

< 0.

Thus, we have:

dλ∗H
dθ

= −∂∆πH
∂θ

/
∂∆πH
∂λH

> 0 and
dλ∗H
dt

= −∂∆πH
∂t

/
∂∆πH
∂λH

< 0.
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In words, the larger country hosts a growing share of firms when its relative size rises, whereas

lowering trade costs leads the manufacturing firms to get more agglomerated in the larger

country. Consequently, firms that quit the less competitive and smaller country find it profitable

to export their output to their country of origin. To put it differently, even though firms are

homogeneous, their locational choices determine their attitudes toward export. This is to be

contrasted with the recent literature that explains export structure with firms’technological

heterogeneity (Melitz and Ottaviano, 2008).

We may summarize our results as follows.

Proposition 7 If θ ≥ ρ1, θ > ρ3 and θ < ρ4, then there exists a unique spatial equilibrium

involving more capital in the larger country and one-way trade from the larger to the smaller

country. Furthermore, full agglomeration with one-way trade prevails when θ ≥ ρ4 and t̂ ≤ t <

1.

Finally, it is worth discussing shortly the trade flows in the one-way trade configuration.

First, since the smaller country does not export its differentiated varieties, it is clear that the

export value of differentiated goods is larger in the larger country: X∗H > X∗F = 0. Second,

because trade is balanced, the impact of trade cost on global trade is the same as its impact

on X∗H . The impact of trade cost on X
∗
H is still given by the first line in (18). Therefore a

fall in trade costs encompasses the same direct and indirect effects on trade. It first enhances

the market access and increases the intensive margin of trade of country H-firms when t is not

too low. It also triggers capital relocation toward the larger market and widens the extensive

margin to trade from this market. Finally, it softens competition in the smaller country and

increases further export to F . All in all, a fall in trade costs increases the aggregate export of

the larger country when trade costs are not too small.

4.4 Synthesis

The above analysis describes the equilibrium conditions for the existence of a unique spatial

equilibrium in the case of two-way trade, one-way trade and no trade. As illustrated by Figure

2, these conditions define several domains that form a partition of the positive quadrant in the

plane (t, θ). We may collate those conditions in the following proposition, which shows how

globalization affects the nature of trade and of economic geography, where we have set

θ̂ ≡ 1 +
2n

2 + n

which solves ρ0(t̂) = ρ1(t̂) = ρ4(t̂) = θ̂ (see Figure 2).
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Proposition 8 As trade costs steadily decrease, the economy goes through the following se-

quence of stages:

(i) For small country-asymmetries (θ < θ̂), the larger country accommodates a larger number

of firms while the economy displays sequentially no trade, one-way trade and two-way trade;

finally, it involves full agglomeration with one-way trade.

(ii) For intermediate values of country-asymmetries (θ̂ < θ < ρ2), the larger country accommo-

dates a larger number of firms with first no trade and, then, one-way trade; finally, it involves

full agglomeration with one-way trade.

(iii) For large country-asymmetries (ρ2 < θ), the economy involves full agglomeration in the

larger country with first no trade and then one-way trade.

As for the trade patterns when firms are free to choose their locations, the following remarks

are in order. First, a fall in trade cost has a different impact on the value of trade flows for

low and high trade costs. Indeed, we have seen that the export value X∗F is a non-monotone

function of trade cost, which is depicted in Figure 3. For high trade costs, a fall in trade cost

raises the export value X∗F because firms in the smaller country face a better access to the

larger country, and thus are able to export. However, when trade costs are suffi ciently low, X∗F
falls because firms quit the smaller country.

Figure 3 also shows that the export value X∗H from the larger country is a non-monotone

function of trade cost. Indeed, at very high trade costs, no country export. For intermediate

trade cost values, only the larger country is able to export so that a fall in trade cost increases

the corresponding firms’access to the smaller country, which boosts their exports and their

export value. For lower trade costs, trade occurs in both directions. In this event, a fall in

trade cost continues to increase the export value from the larger country. Finally, for suffi ciently

low trade costs, all firms agglomerate in the larger country and export from there. Only the

intensive margins are then at work. Figure 3 shows that steadily decreasing trade costs implies

that the export value of H first, increases and, then, decreases. The reason lies in our discussion

of the impact of trade costs on the intensive margin.

Insert Figure 3 about here

Second, the nature of trade may have an important impact on how country-size asymmetry

affects the trade values. First, high country-size asymmetry (θ rises) do not lead to monotone

changes in export values (X∗H and X
∗
F ). As shown in the left hand panel of Figure 4, a stronger

size discrepancy first increases the export value from the larger country as well as the total

export value when there is two-way trade. This follows from the market access effect: as the
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larger market grows, more firms relocate therein so that the consumers in the smaller country

must import more varieties. However, once all firms agglomerate in the larger country the

export value falls with a higher country-size asymmetry. This is because the demand from the

smaller country decreases owing to its falling population.

By contrast, in the right hand panel of Figure 4, trade costs are so high that two-way

trade never arises. In this case, firms spread between the two countries. When the country

sizes are similar there is no trade. For larger θ, the smaller country hosts fewer firms, which

dampens the intensity of competition in F and entices the H-firms to export. Hence, there is

partial agglomeration and one-way trade. An increase in the country-size asymmetry, however,

raises the export value from the larger country. This is because some firms move to the larger

country and start exporting to the smaller country where competition is softer owing to the

smaller number of firms set up there. Finally, for large enough country-size asymmetry, all firms

agglomerate in the larger market. As a result, any further rise in the country-size asymmetry

reduces the export value because the shrinking population in F has a lower demand.

Insert Figure 4 about here

5 Concluding remarks

This paper has shown how trade liberalization may span a wide range of cases, which reflects

the diversity displayed by commodity flows in world trade. In particular, we have seen that the

nature and intensity of trade does not depend only upon the degree of openness of the economy.

If an industry supplies varieties that are close substitutes, there will be little trade because

each market is governed by unleashed competition. How firms are distributed across countries

is another critical determinant, the reason being that their locations affect the intensity of

competition within each country. For example, foreign firms will find it more diffi cult to export

to a country that accommodates a larger number of domestic firms because local prices are

lower. Last, when more capital is allocated to a particular sector, the intensity of trade is

lowered because a larger number of firms compete in the global economy. In sum, all parameters

and policies that influence the degree of market competition are likely to have a strong impact

on trade and the location of firms. These effects cannot be studied under the CES model of

monopolistic competition because (i) the equilibrium markup is independent of the number of

competition varieties and (ii) the demand for any variety is always positive.

Admittedly, the assumption of homogeneous firms has vastly simplified our analysis and

one may wonder what our results become once it is recognized that firms are heterogeneous. To
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this end, we may appeal to Nocke (2006), Okubo et al. (2010) and Picard and Okubo (2012)

to predict the possible impact of firm heterogeneity on our results. These authors show that

market integration fosters the spatial sorting of firms, the more effi cient choosing to locate in

the larger country and the less effi cient in the smaller one. Since firms established in the smaller

country face impediments to export to the larger one when they are homogeneous, this effect

will be strengthened when these firms are also the least effi cient ones.
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Appendix 1

Let ηk be the Kuhn-Tucker multiplier of the nonnegative consumption constraint of variety k.

The consumer program may then be re-written as follows:

max
qk
L =

∫ N

0

qkdk −
1

2

∫ N

0

q2
kdk −

γ

2

∫ N

0

qk

(∫ N

0

qldl

)
dk

−
∫ N

0

pkqkdk +

∫ N

0

ηkqkdk + q0.
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The maximization problem has a concave objective function and convex constraints. Thus,

the Kuhn-Tucker conditions are necessary and suffi cient condition for a maximum:

dL
dqk
≤ 0 qk ≥ 0 and qk

dL
dqk

= 0

dL
dηk
≥ 0 ηk ≥ 0 and ηk

dL
dηk

= 0

where

dL
dqk

= 1− qk − γ
∫ N

0

qldl − pk + ηk

dL
dηk

= qk.

Because qk and ηk cannot be simultaneously positive, three cases may arise. First, suppose

that qk > 0. In this case, we have dL/dqk = 0, which implies

qi = 1− pi − γ
∫ N

0

qldl.

This expression is strictly positive if and only if

pk < p̄ ≡ 1− γ
∫ N

0

qldl.

Second, suppose that ηk > 0. Then, qk = 0 and dL/dqk ≤ 0, thus implying that

pk − p̄ ≥ ηk > 0.

Last, suppose that qk = ηk = 0. In this event, we have

dL/dqk ≤ 0 ⇐⇒ pk − p̄ ≥ 0.

Accordingly, the solution to the consumer program is given by

qk =

{
1− pk − γ

∫ N
0
qldl if pk < p̄

0 otherwise.

We are now equipped to construct firms’demands. Since varieties are ranked by increasing

price order, let m (m ≤ N) be the first variety that is not purchased in that region:

k ≥ m⇔ pk ≥ pm ⇐⇒ qk = 0

which implies
∫ N

0
qldl =

∫ m
0
qldl. The consumer’s demands may therefore be re-written as

follows:

qk =

{
1− pk − γ

∫ m
0
qldl if pk < p̄

0 otherwise.
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To determine the value of
∫ m

0
qldl, we integrate qk over the interval [0,m], so that∫ m

0

qkdk = m−
∫ m

0

pkdk − γm
∫ m

0

qldl

which yields ∫ m

0

qkdk =
m−

∫ m
0
pkdk

1 + γm
.

The demand for k < m is then

qk = 1− pk − γ
∫ m

0

qldl = 1− pk − γ
m−

∫ m
0
pldl

1 + γm
.

Since qm = 0, this yields

pm =
1 + γ

∫ m
0
pldl

1 + γm
≡ p̄.

Finally, because pk < pm, we get
∫ m

0
pkdk < mpm. Using this inequality in the above value for

pm yields

pm <
1 + γmpm

1 + γm

or equivalently pm < 1.

To sum up, we get

qk =

{
1

1+γm
− pk + γ

1+γm

∫ m
0
pldl if k < m

0 otherwise.

and pm < 1. Proposition 1 applies those results for m = Ni. Q.E.D.

Appendix 2

Suppose, first, that all foreign firms export to market i (µj = λj). Then, the number of varieties

consumed in region i is Ni = N so that the equilibrium price set by region i-firms is equal to

p∗ii =
1

2

2 + tnλj
2 + n

. (25)

By (8), this regime occurs if t < t̄(λi) where

t̄(λi) ≡
2

2 + nλi

is the expression in (10).

Second, suppose that no foreign firm exports (µj = 0). Then, we have Ni = λiN and

p∗ii =
1

2 + nλi
(26)
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where p∗ii < 1. By (8), this regime occurs if t > t̄(λi).

Finally, an indeterminate number of foreign firms export to market i if t = t̄(λi). Indeed,

plugging t̄(λi) in (25) yields

p∗ii =
1

2 + nλi

which is independent of µj. Therefore, the number of exported varieties µj can take any value

in the interval [0, λj].

The transition between the export regimes have the following properties. On the one hand,

as the value of trade cost increases, the number of varieties exported to region i suddenly

switches from λj to 0 at t = t̄(λi). On the other hand, since λi is here exogenous, one can check

lim
t→t̄(λi)−

p∗ii = lim
t→t̄(λi)+

p∗ii =
1

2 + nλi

which implies that p∗ii is continuous at t̄(λi). As a result, production and profit levels are also

continuous functions.

Appendix 3

Full agglomeration under two-way trade. When θ ≥ ρ0, there is full agglomeration in

equilibrium (λ∗H = 1 and λ∗F = 0) and, therefore, one-way trade from the larger to the smaller

country. For trade to arise, (14) implies that

t < t̂ ≡ 2

2 + n

must hold. Hence, this regime emerges when the two countries are dissimilar enough and trade

costs are suffi ciently low to sustain trade from the larger to the smaller country (see Figure 2).

Full agglomeration under no trade. If θ ≥ ρ2, there is full agglomeration in the bigger

country (λ∗H = 1). However, firms are not enticed to export when t ≥ 1, as shown by (20) in

which λ∗F = 0.

Full agglomeration under one-way trade. All firms agglomerate in region H (λ∗H = 1)

if θ ≥ ρ4(t). In this case, the two conditions (21) boil down to t̂ ≤ t < 1.

Appendix 4

We here demonstrate that the larger country’s export value X∗H = θFλ
∗
He
∗
HF (t, λ∗H) falls with

higher trade costs t at the border of the parameter set supporting two-way trade (i.e. on the
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loci ρ0(t) and ρ1(t) in Figure 2). Plugging the equilibrium value

λ∗H =
1

2
+

2− t
nt

∆

where ∆ ≡ θH − θF ∈ [0, 1], the export value becomes

X∗H = θFλ
∗
H

(
2 + tn

2
+ ∆ (2− t)

)2 − t2(n+ 2)2

4 (n+ 2)2

and the two-way trade conditions t < t̄(λH) < t̄(λF ) become

t < t0 ≡
4− 4∆

n− 2∆ + 4
< t1 ≡

4∆ + 4

n+ 2∆ + 4

1. Consider the case of full agglomeration where λ∗H → 1 (see ρ0(t) in Figure 2). In this

case, it must be that

∆→ Φ ≡ 1

2

nt

2− t
so that

lim
∆→Φ

dX∗H
dt

=
−4 (n+ 1) t3 + (n2 + 8n+ 6) t2 + 2

2 (n+ 2)2 t (t− 2)
.

Since t < 1, this expression is negative if and only if the numerator is positive. It follows from

the Descartes rule of signs that the polynomial function of t in the numerator changes its sign

only once for t > 0. This function being positive at t = 0 and t = 1, it is positive everywhere

on the interval [0, 1]. Therefore, dX∗H/dt < 0 under two-way trade when λ∗H → 1.

2. Consider now the case of partial agglomeration when the smaller country stops exporting

(see ρ1(t) in Figure 2). That is, we have

t→ t0 =
4− 4∆

n− 2∆ + 4
.

Then,

lim
t→t0

dX∗H
dt

=
[(∆3 − 4∆2 + 3∆− 1)n2 − (2∆4 − 6∆3 + 8∆2 − 4∆ + 4)n−∆ (4∆3 − 12∆2 + 4∆ + 8)]

2 (n− 2∆ + 4) (n+ 2)n (∆− 1)2

is negative because each term in the numerator can be shown to be negative for ∆ ∈ [0, 1].

Appendix 5

We here prove that the market outcome involving one-way trade implies trade from the larger

to the smaller country. Suppose indeed that there is one-way trade from the smaller country

i = F to the larger country j = H. It then follows from the trade condition (21) that λF > 1/2,
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hence λH < 1/2: competition in the bigger market must be soft enough for the foreign firms

to supply this market, while competition in the smaller market is suffi ciently fierce to prevent

H-firms from exporting to the smaller market. We know that, under each trade regime, the

profit differential ∆πH is continuous and decreasing with respect to λH . Because ∆πH can be

written as a continuous function of all quantities, which are themselves continuous functions of

λH , ∆πH is continuous at each transition point. Therefore, the locus ∆πH is continuous and

decreasing over the whole interval [0, 1] and has, therefore, a unique zero. As shown by Figure

1, when λH increases from 0, the economy moves either from one-way trade to no trade, or

from one-way trade to two-way trade. Under two-way trade, it is readily verified that ∆πH > 0

at λH = 1/2, while ∆πH > 0 also holds λH = 1/2 under no trade. Therefore, for all λH ≤ 1/2,

∆πH must be positive under one-way trade. This means that there exists no equilibrium with

λH < 1/2.
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Figure 3 :  Aggregate export values as function of trade costs (t)
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Figure 4 :  Aggregate export values as function of country size ratio (θ)
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