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Abstract

In a small open economy with heterogeneous firms, in which tariffs determine the mass of
active firms, the gains from trade liberalization depend positively on the level of firm vertical
heterogeneity (quality heterogeneity) and negatively on transportation costs. The benefits from
temporary protection depend on the quality gap: for a given mass of backward firms, the relative
gains from protection increase with their quality and decrease with the quality of advanced firms;
for given production quality levels, the relative advantage of protection increases with the mass of
backward firms.
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1 Introduction
The trade liberalization-protection debate has been one of the most controversial in
the trade and development literature. The empirical literature is far from conclusive
(Rodriguez and Rodrik, 2001 and Hallak and Levinsohn, 2008) and sound theoret-
ical arguments can be found either to justify further trade openness or to promote
protection of some industries. The debate becomes more ardent as far as develop-
ing economies are concerned and, again, successful development stories provide a
mixed picture about the usages of either protection or trade liberalization as key
elements of a development strategy (Chang 2003, Rodrik, 2004).

It seems clear that the advantages of any degree of protection are condi-
tional upon the characteristics of the economy to be protected or liberalized. These
characteristics may be associated with the institutional environment (Aghion et.
al., 2005), the level of competition (Leahy and Neary, 1999), the co-existence of
modern and traditional sectors (Sauré, 2007) and the capacity of firms to increase
efficiency over time (Clemhout and Wan, 2000 and Melitz, 2005). On top of these
dimensions, the benefits of liberalization or protection may also depend on how
far domestic industries are from the technological frontier and, therefore, on the
mass and production quality of firms that remain active after liberalization. To in-
vestigate the implications of this aspect on the benefits of tariff protection relative
to trade liberalization, we provide a model of a small economy where industries
differ in their technological gap with respect to the frontier and show that whether
trade liberalization dominates trade protection depends on vertical heterogeneity of
the industrial structure, on the mass of backward industries and on their level of
backwardness.1

We emphasize the fact that a domestic and a foreign variety of a good in a
given industry have a higher degree of substitutability than goods of different in-
dustries. A Chinese and an American T-shirt are obviously more substitutable than
a T-shirt and a tire.2 The fact that developing countries produce manufactures that
are highly substitutable with foreign ones, but produced at different quality or ef-
ficiency levels, is present in the standard Ricardian trade model with a continuum
of goods, but it is mostly overlooked by the recent literature on trade with hetero-
geneous firms. We show that introducing perfect substitutability between domestic

1The idea that reactions to trade liberalization depend on how far firms are from the technological
frontier is present in Aghion et. al. (2005), although their focus is on industry differences in labor
regulation.
2The empirical relevance of this distinction is apparent in the literature on imitation and devel-
opment. This literature is motivated by the fact that many successful growth experiences are based
on imitation. See, for example, Lewis (1954), Hirschman (1968), Kim (1997) and Kim and Nelson
(2000).
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and foreign varieties, as in the Ricardian models, in a framework with CES pref-
erences over different industry goods and efficiency or quality heterogeneity has
relevant implications on the evaluation of the benefits associated with trade liberal-
ization and protection.

We first analyze a static, small open economy, general equilibrium model
with heterogenous industries and trade costs. We dispense with the traditional gains
from trade due to either love of variety or increasing returns. This way, gains from
trade for the small economy derive from vertical differentiation alone, because it
allows to substitute higher quality imported goods for lower quality, domestically
produced ones. As a consequence, if goods in developing countries are produced
at lower quality or efficiency levels than their perfect substitutes in advanced coun-
tries, they have to rely on cost advantage to be competitive.3

Our first result on the effect of tariff protection is that whether protection is
better than liberalization, or the other way around, crucially depends on the degree
of vertical heterogeneity, that is, on the distance between sectors close to the tech-
nology frontier and sectors further away from it. Domestic vertical heterogeneity
increases gains from trade and eventually makes liberalization desirable. In this
case, local champions can emerge and compete internationally, and it is desirable
to let international competition substitute high quality imported goods for low qual-
ity domestic ones. By contrast, protection tends to be preferable where the local
industrial structure is more homogeneous, since in this case gains from trade are
lower and may be insufficient to compensate for trade costs. Our second result is
that the lower transportation costs, the lower is the degree of heterogeneity required
for free trade to be better. Thus globalization makes free trade a better policy for a
wider range of industrial structures. This reinforcing effect of globalization on the
benefits of trade liberalization may explain why the sign of the correlation between
tariffs and growth changes over time, as shown by Clemens and Williamson (2004).

We next extend the static framework to include dynamic learning external-
ities.4 In a recent paper, Melitz (2005) elaborates on the Mill-Bastable test to em-
phasize that the dynamic benefits of trade policy depend on firms’ learning curves.
If externalities arise from localized network interaction with other firms, liberal-
ization adds dynamic costs to static trade costs if, when forcing several industries

3The positive relationship between per-capita income and quality production is illustrated by
Hallak (2006).
4The relevance of learning should be out of doubt. Amsden (1989) already observed: “If indus-
trialization first occurred in England on the basis of invention, and if it occurred in Germany and
the United States on the basis of innovation, then it occurs now among ‘backward’ countries on the
basis of learning” (Amsden 1989:4). The evolution in the quality of Chinese or Indian exports is an
example (Rodrik, 2006).
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to close, it brings about a loss of relevant learning externalities.5 This observation
is developed by Baldwin and Robert-Nicoud (2006). They show that, if learning
externalities increase in the number of locally active firms, free trade may be detri-
mental to growth, even if it initially raises productivity.6

We focus on localized learning externalities, implying a growth detrimental
effect of trade. Of course, localized learning externalities may not be the main
source of learning. We focus on them because, together with concave learning
curves, they naturally yield a dynamic version of the infant industry argument.7

In this context, which by assumption is dynamically favorable to protection, we
ask the following question: how sensitive is the infant industry argument to the
characteristics of a country’s initial industrial structure, defined by the distribution
of its sectors’ quality?8

As was true in the static model, our dynamic analysis confirms that, the
higher trade costs, the narrower the range of initial industrial structures for which
liberalization is dynamically preferable, and in particular the higher the initial de-
gree of vertical heterogeneity necessary for this to hold. When there are two types
of firms, technologically backward and technologically advanced, the relative gains
to initial protection increase with the quality of backward firms (the cost of pro-
tection becomes lower), decrease with the quality of advanced firms (a lower level
of heterogeneity reduces the benefits from free trade) and increase with the mass
of backward firms (the loss of learning externalities would be higher). In essence,
a rather homogeneous industrial structure, with all firms at a similar (and not too
wide) quality gap from the frontier, is more worth protecting than a heterogeneous
industrial structure, with a few very backward sectors and many relatively advanced
ones.

We finally discuss how farsighted a policy maker should be to choose the
right policy, and observe that this also changes with the initial industrial structure.
Thus some countries are more exposed to policy mistakes than others, due to a

5The fact that learning externalities are highly localized has been recently emphasized by the
empirical literature on innovation and growth, for instance by Keller (2002) and by Bottazzi and
Peri (2003).
6In another recent paper, Greenwald and Stiglitz (2006) argue that learning in manufacturing can
also spill over agriculture.
7Jones (1995) and Segerstrom (1998) have stressed that learning functions are concave in own
knowledge, which in our context means that high quality products are harder to improve than low
quality ones.
8Our work thus complements Baldwin and Robert-Nicoud (2006), whose focus is on the impli-
cations of different kinds of learning externalities, and the similar model developed by Gustavsson
and Segerstrom (2007), who remove the strong scale effect present in Baldwin and Robert-Nicoud
(2006).

long run.
stronger temptation to follow a policy that is better in the short run, but worse in the
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Our framework is complementary to the trade literature with heterogeneous
firms. In this literature, varieties are imperfect substitutes and trade liberalization
relocates resources towards the more productive firms, which in turn expand their
production in order to serve foreign markets. Trade liberalization is then welfare-
improving because it leads to higher average productivity and allows for a greater
number of varieties available for consumers with intrinsic love for variety. Most
of the recent models of trade with heterogeneous firms (e.g. Bernard et al. 2003;
Melitz 2003; Melitz and Ottaviano 2007) focus on the reallocation effects of trade,
rather than on optimal levels of protection. An important exception is Deminova
and Rodriguez-Clare (2009), who provide a version of the Melitz model (with the
same elasticity of substitution between any two goods) in a small open economy
and study a variety of trade policies. Their main finding is that the optimal policy
involves improving the terms of trade, for instance through an import tariff (or an
export tax). We differ from their analysis because our emphasis on the high substi-
tutability aspect of internationally competing goods (produced at different quality or
efficiency levels) implies that, given the small economy assumption, there is a limit
price at which foreign demand becomes perfectly elastic. This also implies that,
for such a small economy to be open, returns must be (at least eventually) decreas-
ing, since otherwise exporting industries would keep growing, putting pressure on
wages until the cost advantage (and the possibility of export) disappears. While the
combination of decreasing returns and monopoly is not justified on purely theoreti-
cal grounds, it accurately describes many realities in developing countries, possibly
due to the scarcity of entrepreneurial capital as shown by Tybout (2000).

The remainder of this paper is organized as follows. Sections 2 and 3 in-
troduce the model and discuss its static equilibria. Section 4 introduces the leaning
dynamic and presents simulation results. Section 5 concludes.

2 The Model
We consider a small open economy, populated by a measure 1 of identical indi-
viduals, each endowed with 1 unit of labor, which is supplied inelastically in a
competitive labor market. There is a measure 1 of monopolistic industries.

2.1 Preferences and technologies

The representative consumer maximizes

U =
∞

∑
t=0

(
1

1+ρ

)t

lnc(t), (1)
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where ρ ∈ (0,1) is the intertemporal discount rate and c(t) is a Dixit-Stiglitz bundle
of the goods produced in different industries at time t. Since we do not consider
intertemporal transfers, the solution to this problem reduces to the solution of the
static problem, so that demand for consumption at time t is c(t) = E(t)

P(t) , where E(t)
denotes aggregate income and P(t) is the appropriate price index, both at time t.
Aggregate income E(t) =W (t)+Π(t)+T (t) is equal to the sum of aggregate wage
income W (t), which under full employment simply equals the wage rate w(t), ag-
gregate profits Π(t) =

∫ 1
0 π(m, t)dm, where π(m, t) denotes profits in industry m,

and aggregate tariff revenue on imports T (t), which will be specified below.
Goods are both horizontally and vertically differentiated, so that the Dixit-

Stiglitz composite is defined as

c(t) =
[∫ 1

0
h(m, t)

σ−1
σ dm

] σ

σ−1

, (2)

where σ > 1 captures the elasticity of substitution between the goods of any two
different industries and h(m, t) is the ‘effective’ consumption of good m at time t.
Since goods may be either bought locally or imported from the rest of the world,
we have

h(m, t) =
{

x(m, t)v(m, t) , if it is bought locally
x(m∗, t)v(m∗, t) , if it is imported (3)

where x(m, t) denotes local quantity and v(m, t) the quality of the domestically pro-
duced good m, and m∗ is a perfect substitute to m, produced in the rest of the world
at the quality frontier v(m∗, t).

Each good m ∈ [0,1] is produced with labor according to the decreasing
returns to scale technology

y(m, t) = L(m, t)α , (4)

with α ∈ (0,1). Even though we make this assumption for simplicity, it goes in line
with the the empirical evidence suggesting that manufacturing firms in developing
countries do not enjoy scale economies (Tybout, 2000).9

9Simplicity comes from the fact that decreasing returns allow us to easily introduce vertical dif-
ferentiation in a small open economy model. Decreasing returns reinforce trade costs in our model,
because specialization implies production on a higher, less efficient scale. Yet, since we explicitly
introduce trade costs in the form of transportation costs, decreasing returns are not crucial for our
results and most of them would hold even if we assumed a technology with initially increasing and
eventually decreasing returns to scale. With globally non-decreasing returns they would probably
still hold, but we would have to explicitly model the number of trading countries.
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2.2 Trade

Domestic goods directly compete with their foreign perfect substitutes. Taking into
account the presence of an import tariff τ(t) ≥ 0 (applying to landed import and
the same for each variety at a given time) and of transport costs of the iceberg
type a≥ 0, which render the buyer price of an imported good equal to p(m∗, t)[1+
τ(t)](1+a), consumers decide whether to buy locally or to import according to the
best quality/price ratio. The set of locally acquired goods, and indeed of domestic
producers who are active at all, is D(t) =

{
m ∈ [0,1] : v(m,t)

p(m,t) ≥
v(m∗,t)

p(m∗,t)[1+τ(t)](1+a)

}
,

where p(m, t) denotes the price of good m at time t set by its local producer. There-
fore, defining the threshold function

pH(m, t)≡ v(m, t)
v(m∗, t)

p(m∗, t)[1+ τ(t)](1+a), (5)

we have D(t) = {m ∈ [0,1] : p(m, t) ≤ pH(m, t)}. Goods m ∈ [0,1] \D(t) are not
produced domestically and their foreign perfect substitutes are imported.

Calling M(m∗, t) the quantity of good m∗ imported at time t, aggregate tariff
revenues on import are

T (t) =
∫
[0,1]\D(t)

τ(t)p(m∗, t)(1+a)M(m∗, t)dm∗.

A similar structure for the world economy implies that consumers in the
rest of the world will be willing to import good m from our small economy only
if its quality/price ratio is competitive. Letting τ∗(t) be the foreign import tariff at
time t, the set of exportable goods for our small economy is F(t) = {m ∈ [0,1] :

v(m,t)
p(m,t)[1+τ∗(t)](1+a) ≥

v(m∗,t)
p(m∗,t)

}
which defines the threshold function

pL(m, t)≡ v(m, t)
v(m∗, t)

p(m∗, t)
[1+ τ∗(t)](1+a)

, (6)

and therefore we have F(t) = {m ∈ [0,1] : p(m, t)≤ pL(m, t)}.
We assume the rest of the world immediately responds reciprocally to the

tariff choice of the domestic economy, by imposing the same import tariff (τ∗(t) =
τ(t)).10

10We regard this assumption as the most meaningful to study the dynamic effects of trade policy
in the context of a small open economy model: keeping the tariff set by the rest of the world fixed
would be dynamically implausible, but for a deeper analysis of the tariff choice problem of the rest
of the world a different, more complicated, two country (or n country) model would be better suited
than our small open economy model. Yet our interest is not on strategic trade policy, but rather on
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Equations (5) and (6) then show that a higher level of tariff protection allows
a greater number of domestic producers to survive, but at the same time reduces the
number of them who may profitably export.

2.3 Demand

We now drop for notational simplicity the time index. The domestic producer of
good m ∈ [0,1] receives a local demand x(m) and a foreign demand x∗(m), so the
total demand she receives is yd(m) = x(m) + x∗(m).11 Letting P be the hedonic
price aggregator, local demand is

x(m) =

{ [
p(m)/v(m)

P

]−σ
c

v(m) , if p(m)≤ pH(m)

0 , if p(m)> pH(m)
(7)

At price p(m) = pL(m), local production is assumed to be first absorbed by
local demand and then exported for the reminder. Since we are dealing with a small
open economy, foreign demand is infinitely elastic at pL(m):

x∗(m) =

{
∈ [0,∞) , if p(m) = pL(m)
0 , if p(m)> pL(m)

(8)

When p(m)> pH(m), good m is not bought locally and its perfect substitute
m∗ is imported. Local demand for imports is

M(m∗) =

{ [
(1+a)(1+τ)p(m∗)/v(m∗)

P

]−σ
c

v(m∗) , if p(m)> pH(m)

0 , if p(m)≤ pH(m)
(9)

While equation (8) follows from our assumptions, equations (7) and (9)
are obtained from expenditure minimization given preferences for horizontally and
vertically differentiated goods, as described in (2) and (3).

The hedonic price index P that appears in (7) and in (9) takes into account
the possibility of importing, so that

the interaction of different industrial structures and dynamic learning, and on its implications for
policy. Another way to interpret this assumption that the economy can decide whether or not to
become a member of the WTO and therefore benefit from the most favored nation status. We feel
that our assumption reaches a good compromise between plausibility and simplicity.
11When necessary, we will write x(m |pL(m) ) to denote local demand of good m at price pL(m)
(and analogously for other prices), but we drop the price for notational simplicity whenever this does
not create confusion.
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P =

{∫ 1

0

[
pF(m)

vF(m)

]1−σ

dm

} 1
1−σ

, (10)

where

pF(m) =

{
p(m) , if p(m)≤ pH(m)
p(m∗)(1+ τ)(1+a) , if p(m)> pH(m)

and

vF(m) =

{
v(m) , if p(m)≤ pH(m)
v(m∗) , if p(m)> pH(m)

.

Merging the previous equations yields total demand for good m ∈ [0,1]:

yd(m) =


∈ [x(m |pL(m)) ,∞) , if p(m) = pL(m)
x(m) , if p(m) ∈ (pL(m), pH(m)]
0 , if p(m)> pH(m)

(11)

Finally, recalling that D is the set of active domestic producers, the overall
demand for labor is

Ld =
∫

D
[y(m)

1
α ]dm. (12)

2.4 Supply

We now solve the firms’ profit maximization problem. Each potential local pro-
ducer faces a discontinuous demand function. It first decides whether to produce
or not and then, if it produces, it establishes its optimal quantity of production un-
der the constraints imposed by technology (equation 4) and demand (equation 11).
Defining the two thresholds yH(m)≡ x(m |pL(m)) and yL(m)≡ x(m |pH(m)), using
inverse demand and letting R(y(m)) be the revenues and C(y(m)) the cost, one gets
a profit function π(m) = R(y(m))−C(y(m)), which is twice differentiable almost
everywhere, it is continuous but not differentiable at yH(m), it is discontinuous at
yL(m), and it is twice differentiable and concave within each of the ranges deter-
mined by these two thresholds, but it is not globally concave. Therefore, the usual
condition of equality between marginal cost (MC) and marginal revenue (MR) is
neither sufficient nor necessary to ensure optimality. Rather, the following result
holds. For either sufficiently low or sufficiently high w, there exists a unique (lo-
cal and global) profit maximizing quantity; for intermediate wage levels there may

8
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exist two local optima, one involving production just for the domestic market and
one also involving exports. In such case a firm’s choice is determined by direct
comparison of the profitability of these two strategies.

The technical details of this analysis, together with the analytical expres-
sions of the optimal quantities and the appropriate thresholds, are provided in Lemma
1 in Appendix A, which describes each firm’s profit maximizing choice for any
given wage level. Notice that, although each firm takes wages as given, they are
endogenously determined in general equilibrium in our model. Beyond technical
complications, Lemma 1 yields a simple and intuitive result: firms with very low
quality will remain inactive, firms with intermediate quality will produce to serve
the domestic market, and firms with very high quality will also export.

To characterize the equilibria of the model, we first identify a candidate
equilibrium and then check whether the profit maximization conditions established
by Lemma 1 are satisfied.

2.5 Industrial structure

We define a country’s industrial structure as the distribution of its firms’ quality.
To keep the equilibrium analysis as simple as possible, we make the following
assumptions on initial conditions.

Assumption 1 We normalize at the beginning the international quality frontier for
each sector: ∀m∗ ∈ [0,1), v(m∗,0) = v∗(0).

Assumption 2 A fraction u of local consumption good producers begins with a
‘bad’ quality, i.e., with a quality gap w.r.t. the international quality frontier. The
remaining fraction (1− u) starts with no quality gap.12 Formally, ∃ u,β ∈ [0,1] :
∀m ∈ [0,u), v(m,0) = βv∗(0) and ∀m ∈ [u,1], v(m,0) = v∗(0).

While Assumption 1 is a simple normalization, Assumption 2 yields a two
parameter representation of the horizontal and vertical dimensions of an industrial
structure. For instance, advanced industrial structures may have a low proportion
u of ‘bad’ firms, whose quality gap 1−β w.r.t. the international quality frontier is
also small, whereas backward industrial structures may have a high u and a low β .

Since over time both ‘good’ and ‘bad’ firms may learn, and the international
quality frontier moves, we define the ratio of local to international quality at time

12In the remainder of the paper we indifferently refer to these two groups of firms as ‘backward’
and ‘advanced’, ‘low quality’ and ‘high quality’, or ‘bad’ and ‘good’, respectively.
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t, βL(t) ≡ v(L,t)
v∗(t) and βH(t) ≡ v(H,t)

v∗(t) , for ‘bad’ and ‘good’ firms, respectively.13 We
also denote by pL(L, t) and pL(H, t) the lower price threshold and by pH(L, t) and
pH(H, t) the higher price threshold, for the two types of firms at a given point in
time.14

3 Static Equilibria
We define an equilibrium as a collection of prices and quantities such that con-
sumers maximize utility, producers maximize profits and all markets clear. We first
discuss the equilibrium of our economy under autarky. We next let our small econ-
omy be open.

3.1 Equilibrium under autarky

Proposition 1 There exists a unique equilibrium under au-
tarky.

Proof See Appendix A.

From the proof of Proposition 1 production and consumption patterns in the
autarkic equilibrium are:

cA =
[
uv(L)

σ−1
α+σ(1−α) +(1−u)v(H)

σ−1
α+σ(1−α)

]α+σ(1−α)
σ−1

(13)

yA(L) =

{
u+(1−u)

[
v(L)
v(H)

]− σ−1
α+σ(1−α)

}−α

(14)

yA(H) =

{
u
[

v(L)
v(H)

] σ−1
α+σ(1−α)

+(1−u)

}−α

(15)

The autarkic consumption level cA is a decreasing function of u and an in-
creasing function of both v(L) and v(H) (and therefore, given v(H), of the domestic
‘bad’ to ‘good’ quality ratio). It is also an increasing function of σ , since a higher

13Thus Assumption 2 means βL(0) = β and βH(0) = 1. In some cases we relax Assumption 2 to
allow for βH(0)≤ 1.
14Observe that pH(L, t) < pL(H, t)⇔ βL(t)

βH (t) <
1

{[1+τ(t)](1+a)}2 , where βL(t)
βH (t) denotes the ratio of

‘bad’ firms’ quality to ‘good’ firms’ quality.

(Autarkic equilibrium)
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elasticity of substitution allows a reallocation of production and consumption from
low to high quality goods.

The autarkic production patterns have the following properties: yA(L)< 1<
yA(H); both yA(L) and yA(H) are increasing functions of u; yA(L) is increasing in
v(L)
v(H) ; yA(H) is decreasing in v(L)

v(H) ; yA(L) is decreasing in σ ; yA(H) is increasing
in σ . Thus the difference in production between ‘good’ and ‘bad’ domestic firms
increases with the quality gap between them, and a higher elasticity of substitution
yields a more intensive production and consumption of high quality goods (con-
firming analytically the intuition given above).

3.2 Equilibrium in the rest of the world

When we open our small economy, we consider the equilibrium in the rest of the
world as determined under autarky. Taking the final good produced abroad at time
t = 0 as numeraire, Assumption 2 and the definition of the price index P∗ imply
that, letting p∗(t) be the common price of all goods produced abroad at time t,
we have P∗(0) = p∗(0)

v∗(0) = 1, so that p∗(0) = v∗(0). Our derivation of the autarkic
equilibrium then implies that for any t ≥ 0, foreign consumption is c∗(t) = v∗(t), the
common quantity of all goods produced abroad is y∗(t) = 1, prices are P∗(t) = 1,
p∗(t) = v∗(t), and the wage rate is w∗(t) = α(σ−1)

σ
v∗(t).

3.3 Equilibrium for the small open economy

In the open economy, the sharp international competition implied by the perfect
substitutability of goods at different quality levels within a given industry, com-
bined with the presence of heterogeneous local producers, significantly complicates
the general equilibrium analysis of the model. Since we consider two types of do-
mestic producers, each of which has three basic alternatives (stay closed, serve just
the local market or also export), and since it is easy to show that ‘bad’ firms cannot
profitably export when ‘good’ ones do not, and cannot profitably stay open unless
also ‘good’ ones can, there exist six types of structurally different potential equilib-
ria, summarized in the following table.

Type of eq. ‘Good firms’ ‘Bad firms’
EE Export and export sell locally and export sell locally and export
ES Export and survive sell locally and export just sell locally
ED Export and die sell locally and export stay closed
SS Survive and survive just sell locally just sell locally
SD Survive and die just sell locally stay closed
DD Die and die stay closed stay closed

11
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The following proposition summarizes results on existence and uniqueness
of equilibria. In its derivation, as well as in the remainder of the paper, we take
(initial) foreign consumption as numeraire.

Proposition 2

• If an ED equilibrium exists, then it is unique and its consumption and pro-
duction patterns are

cED =
(1−u)1−α pL(H)

PED−uτ(1+a)[(1+a)(1+ τ)]−σ Pσ
ED

, where (16)

PED =
{

u[(1+a)(1+ τ)]1−σ +(1−u)[(1+a)(1+ τ)]σ−1} 1
1−σ

yED(L) = 0
yED(H) = (1−u)−α

• If tariff protection is sufficiently high, then there exists an SS equilibrium with
the same production and consumption patterns as in autarky, namely those
described by equations (13), (14) and (15). We call it henceforth ‘autarky-like
SS equilibrium’.
• For some parameter values, there exists a different SS equilibrium, which we

call ‘limit price SS equilibrium’, whose consumption and production patterns
are

cSS =
[
uv(L)−

1
α +(1−u)v(H)−

1
α

]−α

ySS(L) =

{
u+(1−u)

[
v(L)
v(H)

] 1
α

}−α

ySS(H) =

{
u
[

v(L)
v(H)

]− 1
α

+(1−u)

}−α

• No other type of equilibrium exists.

Proof See Appendix B, available on the same bepress website as the paper itself.

The intuition behind these results is as follows. No EE and ES equilibria
exist, because their high demand for labor would push up wages too much to allow

(Equilibrium for the small open economy)
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even ‘good’ firms to profitably export. Recall that, because in our model we rule
out any gains from trade due to specialization or product differentiation, the only
competitive advantage of domestic firms is labor costs.

For some parameter values, an ED equilibrium exists (and it is unique). In
other words, in an equilibrium of this economy, exporting is only compatible with
the existence of some inactive local firm. Exit of backward firms reduces labor
demand, allowing advanced firms to enjoy a cost advantage and therefore to export.
Parameter restrictions come from the fact that, for ‘good’ firms to profitably export
when ‘bad’ ones find it optimal to stay closed, the quality gap between them must
be sufficiently high.

Since in an SS equilibrium there is no international trade, taking foreign
consumption as a numeraire opens the possibility that, for some values of the pa-
rameters (in particular, of the tariff), there is an entire range of one price compatible
with equilibrium. Under autarky, taking a numeraire was sufficient to uniquely de-
termine all prices. Yet for an open economy, when the numeraire is taken in the
foreign economy, and there is no international trade, one price in the domestic SS
equilibrium remains analytically undetermined. Every value of that price then de-
fines a potential SS equilibrium, and one has to check whether nobody has an in-
centive to deviate. We perform this check and find that there may exist a continuum
of SS equilibria, corresponding to values of the undetermined price within a given
interval. We show that this is true both for the SS equilibrium with autarkic produc-
tion quantities and for that with higher quantities and limit pricing.15 We further
show that in both cases any equilibrium in the corresponding range displays the
same production quantities and consumption levels, independently of the particular
price chosen in the equilibrium interval.16

As far as SD equilibria are concerned we give conditions for them to exist
and find numerically that they are never satisfied. Notice in any case that such
equilibria are not very interesting from an economic point of view. Finally, we

15In the working paper version of this paper we show that if, for a given tariff value, both an
‘autarky-like SS equilibrium’ and a ‘limit price SS equilibrium’ exist, then the former Pareto-
dominates the latter. This is intuitive because, algebraically, a ‘limit price SS equilibrium’ cor-
responds to the autarkic equilibrium that would hold if there were no possibility of substitution
between different goods. We also show that the ‘limit price SS equilibrium’ may exist for lower
tariff values, for which the ‘autarky-like SS equilibrium’ does not exist.
16Therefore, given that our focus is on production and consumption patterns, in our numerical
simulations we resolve this multiplicity issue by picking up one specific value for the undetermined
price. For mathematical convenience, we take the undetermined price to be p(L) in the former case
and w in the latter case and, from the respective intervals where SS equilibria exist, we pick up

prove that no DD equilibrium exists, because there would be excess supply of labor.

the mean value of p(L) and the highest value of w. While this is clearly arbitrary, it is useful to
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3.4 Autarky versus free trade

Let us now compare, when an ED equilibrium exists, its consumption level with
the autarkic one, i.e, cED with cA, to identify for which industrial structures an ED
equilibrium under free trade exists and yields a higher consumption than autarky.
The best way to think of this comparison (and indeed the way that gives an ED
equilibrium its best chances) is as one between the the two polar cases of high
protection, which isolates the economy from the rest of the world, and of free trade,
in the sense of zero tariffs.

Let K ≡

{
1−u

u

[(
u(1+a)2(1−σ)+(1−u)

1−u

) 1
α+σ(1−α) −1

]}α+σ(1−α)
σ−1

.

Equations (13) and (16) yield

cED > cA ⇐⇒
v(L)
v(H)

< K. (17)

Notice that 0 < K < 1 and that K is decreasing in a.17 Therefore, we have
the following proposition.

Proposition 3 If under free trade an ED equilibrium exists, then it is Pareto-superior
to the autarkic equilibrium if and only if the industrial structure displays sufficient
vertical heterogeneity.

Proof The result immediately follows from inequality (17).

This result states that the Pareto-dominance of free trade over autarky in a
developing small economy depends on the mass of surviving firms (1− u) and on
the degree of vertical differentiation, the quality gap v(L)

v(H) . The intuition is that there
is a trade-off between the costs of international trade, arising from transportation
costs and from efficiency losses due decreasing returns to scale, and the benefits
from trade, arising from specialization on the production of high quality goods.
Such specialization tends to raise productivity and enables consumers to import
high quality goods from abroad, thus raising the average quality of their consump-
tion bundle. When vertical heterogeneity is high, this latter effect dominates the

17To see that K < 1 calculate it for a = 0 and then observe that in that case a sufficient condition
for K < 1 is 1− (1− u)

1
α+(1−α)σ < u, which is always satisfied for u < 1, due to strict convexity of

the left hand side, to continuity and to equality of the two sides for u = 0 and u = 1.

stress once again that it has no consequences on the determination of production and consumption
patterns, which is what we are interested in.
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former and free trade is preferable to autarky. Observe that the trade-off would be
mitigated in the absence of decreasing returns, in the sense that trade costs would be
lower, but it would not disappear. In this sense, the result does not crucially hinge
upon the assumption of decreasing returns. Rather, it depends on existence of some
costs of trade. Notice that the relevance of vertical heterogeneity is twofold. Re-
calling that under free trade an ED equilibrium exists only if the industrial structure
is sufficiently heterogeneous, a corollary on the effects of vertical heterogeneity
follows immediately,

Corollary 1 Vertical heterogeneity of the domestic production structure plays the
double role of generating gains from trade and of allowing them to be reaped in
equilibrium.

Once the trade-off is clear, the following corollary is immediately intuitive.

Corollary 2 As long as an ED equilibrium under free trade exists, a reduction in
transportation costs makes free trade preferred to autarky for a wider range of
industrial structures.

Notice that a reduction of transport costs is a simple way of thinking of
globalization. In this sense, globalization increases the gains generated by free
trade. Although derived in a static framework, this result has the potential to offer a
new rationale to the question of why the sign of the correlation between tariffs and
growth changes over time, as shown by Clemens and Williamson (2004). It also
cautions against imitation of development strategies that proved successful in the
past. If some sort of protection was initially positive for the development of most
industrialized countries, the current degree of trade integration reduces the appeal
of trade barriers. If some countries geographically close to large markets, as Hong
Kong or Ireland, enjoyed from trade liberalization, the same might not necessarily
be as positive as for distant countries like Brazil or Argentina.

4 Simulation Exercises on Dynamics
As mentioned in the introduction, the dynamic benefits of trade policy depend on
firms’ learning curves (Melitz, 2005). In the presence of learning by doing or of
relevant cross-country learning externalities, either through imports or through ex-
ports, international trade and specialization would obviously favor dynamic learn-
ing. In turn, localized learning externalities, together with concave learning curves,
set a dynamically favorable case for protection.
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While being agnostic about the existence of localized learning externalities,
we assume they exist; that is, we generate an environment in which firms learn faster
in denser local industrial networks and in which high quality products are harder
to improve than low quality ones. This is done to investigate how the validity of
the infant industry argument, even in the most favorable environment, depends on a
country’s initial industrial structure. Next, we ask how it is affected by globalization
and how different countries are exposed to policy mistakes.18

4.1 Learning

We assume the following learning dynamic

v(m, t +1) = v(m, t)+ v(m, t)ϕ

[∫
D(t)

y(i, t)v(i, t)di
]1−ϕ−ε

(18)

where ϕ ∈ (0,1) and ε ∈ (0,1−ϕ) are parameters. The rest of the world learns
according to the same dynamic, with its respective variables. Concavity of the
learning function (granted by our parameter restrictions) implies, all else equal,
a tendency to converge to the technological frontier. If free trade forces initially
inefficient sectors out of the market, it may destroy a potentially important base for
future development. Observe that the networking effect (captured by the term in
brackets) depends on the production of domestic firms in efficiency units: while it
is possible to learn something from any firm, one learns more from technologically
more advanced partners.

4.2 Tariff protection

We focus on two polar policies

1. Free Trade, under which τ(t) = 0 for all t ≥ 0;
2. Temporary Protection, which requires selecting, at each point in time, the

minimum tariff that is necessary to keep all domestic firms active.19

18The empirical literature has not yet offered a clear verdict about the main sources of learning
in different sectors and countries, so that any specific assumption on the learning curve is to some
degree arbitrary. Our assumptions are mainly dictated by the purpose of our analysis. Trade theory
has considered both the implications of cross-country but industry-specific learning externalities, as
in Krugman (1987), and of externalities which are both industry and country-specific, as in Brezis
et al. (1993).
19Protection here is termed temporary because, due to concavity of the learning function, and
therefore to convergence, the minimum tariff necessary to keep all domestic firms active converges
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These policies allow us to compare an outward-oriented development strat-
egy, more associable to contemporaneous consensus, with an import substitution
strategy (especially aimed at protecting infant industries), which was a common
recommendation between World War II and mid Seventies.20

4.3 Analysis

We compare these two policies when Free Trade gives rise to an ED equilibrium
at any point in time, and when the Paretian ranking of the two policies’ outcome
is reversed when we pass from the static analysis of the initial industrial structure
to the dynamic analysis over an infinite time horizon.21 This tends to happen when
static trade costs are low.22

From our assumptions it is immediate to derive the following result.

Proposition 4 For any initial industrial structure, for which Free Trade is initially
Pareto-superior to Temporary Protection from a static point of view, it holds that

• there exists a discount rate ρ̄ > 0, such that, for any ρ < ρ̄ , the present dis-
counted value of the stream of consumption obtained in a sequence of SS
equilibria under Temporary Protection is higher than that obtained in a se-
quence of ED equilibria under Free Trade;23

• consequently, for any value of ρ < ρ̄ , there exists a time t̄, such that the
partial sum of the difference in discounted utility between the two policies is
negative until t̄ and positive afterwards.

to zero in finite time. Thus initially backward firms (infant industries), if protected, eventually
become mature and are able to compete with imports even in the absence of tariffs.
20As shown in Proposition 2, given that we assume away any other source of gains from trade but
vertical differentiation, as infant industries converge to the frontier, the small economy operates in
autarky even absent tariffs. Yet this is irrelevant for the dynamic argument we make below.
21If, under Free Trade, at some point in time no ED equilibrium exists, or even no equilibrium
exists at all, then the comparison is either trivial or impossible. If, in turn, one policy is better than
the other both statically (given the initial industrial structure) and dynamically, then the analysis is
again trivial. Finally, if at some time t for τ(t) = 0 both an ED and an SS equilibrium exist, then we
focus on the former under Free Trade and on the latter under Temporary Protection. Observe that
our welfare measure is always given by equation (1).
22Therefore, we initially carry out our simulations assuming no transportation costs (a = 0).
23In all of our numerical simulations we find that, if an ED equilibrium under Free Trade is stat-
ically superior to an SS equilibrium under Temporary Protection for the initial industrial structure,
then under Free Trade at each point in time along the entire dynamic there exists an ED equilibrium.
Thus, existence of ED equilibria in this case is not an issue. Recall that SS equilibria always exist
for a sufficiently high tariff.
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In light of this result, one way of comparing Free Trade and Temporary
Protection across different initial industrial structures is to ask how t̄ changes with
initial conditions. This way is interesting because in several cases it is reasonable
to assume that policy makers are myopic, in the sense that, although aware of the
representative consumer’s time discount rate, they only plan over a finite horizon.24

Parameters are initially set at the following values: βH(0) = 1, p∗(0) = v∗(0) = 1,
a = 0, σ = 4, ϕ = 0.3 and ε = 0.1.25 In the following table we compare the values
of t̄ for four different initial industrial structure and two degrees of patience.26

t̄ u = 0.2 u = 0.2 u = 0.7 u = 0.7
βL(0) = 0.3 βL(0) = 0.7 βL(0) = 0.3 βL(0) = 0.7

ρ = 0.05 30 12 22 7
ρ = 0.1 ∞ 14 39 7

The main message conveyed by this table is that, given consumers’ patience,
the planning horizon necessary to appreciate the dynamic advantages to protection
(where they exist) is highly sensitive to the initial industrial structure.27 In partic-
ular, quite intuitively, t̄ is increasing in vertical backwardness (1−βL(0)), because
the costs of protection have to be borne for more time before convergence makes its
dynamic advantages prevail. More surprisingly, t̄ is decreasing in horizontal back-
wardness (u), because, although a wider mass of backward firms raises the cost of
Temporary Protection, it raises even more the cost of Free Trade, when such policy,
by driving a greater number of firms out of business, substantially shrinks the in-
dustrial network and therefore surviving firms’ development potential. In terms of
the old debate on infant industries, the payoff to protection is higher when there are
many backward firms, but it becomes smaller when these firms are very backward.

When also domestic advanced firms start with an initial quality gap from the
international frontier (βH(0)< 1), we find that, contrary to what one could expect,
it now takes a shorter time to appreciate the dynamic superiority of Temporary
Protection (obviously, when it exists). While at first sight surprising, this result is
explained by the fact that a lower βH(0) implies a higher homogeneity of the initial

24A similar comparison might be done in terms of ρ̄ rather than of ¯t, without considering any
myopic policy maker. Qualitative results would obviously be the same.
25We have carried out a number of simulations, available upon request, in order to test the sensi-
tivity of our results to changes in the parameters and they do not qualitatively change.
26The term ∞ appears because under the quadruple (u,βL(0),βH(0),ρ) = (0.2,0.3,1,0.1) both
the gains from trade and the discount rate are too high to make Temporary Protection dynamically
preferable to Free Trade.
27Obviously, the gains from protection increase with the level of patience (the lower ρ , the lower t̄).
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industrial structure, which, as discussed above, reduces the relative gains to Free
Trade.

When transportation or adoption costs increase, this obviously reduces the
gains from trade and thus favors protection and reduces t̄, but it does not alter the
way t̄ depends on the initial industrial structure.28 If we interpret again globalization
as a reduction of a, these results may help explain changes in the consensus on the
benefits of protecting backward firms: with lower transport costs, the horizon over
which Temporary Protection appears superior becomes longer, so that the ability of
such policy to command political consensus decreases.

5 Conclusions
In this paper we investigate the static and dynamic effects of tariff protection on
industrial structure in a context characterized by perfect substitutability between do-
mestic and foreign varieties. This characteristic is common in developing economies
and is consistent with many facts associated to trade liberalization: replacement of
low quality inputs by better quality imports (Amiti and Konings, 2005), higher exit
than entry resulting in a reduction of the mass of active firms (e.g. Eslava et. al.,
2005), entry of surviving firms into the export market (Bernard et. al., 2003, among
others) and exporters’ supply of higher quality products (Kraay et. al., 2002).

Our contribution to the debate between supporters of an outward-oriented
development strategy, more associable to contemporaneous consensus, and of an
import substitution strategy (especially aimed at protecting infant industries), which
was a common recommendation between World War II and mid Seventies, consists
in arguing that, even in the most favorable environment for protection, the choice
should be context-dependent.

We find that free trade is preferred to autarky when an industrial structure
is sufficiently heterogeneous. The level of heterogeneity required for free trade to
Pareto-dominate temporary protection increases with transport costs. We also find
that transport costs reduce the optimality of free trade in a dynamic setting. These
results may help explain changes in the consensus on the benefits of protecting
backward firms: with lower transport costs, the horizon over which temporary pro-
tection appears superior (when it eventually is) becomes longer, so that the ability
of such policy to command political consensus decreases.

A main result emerging from our analysis is that the benefits of protection
depend upon the level of backwardness in the following way: for a given mass

28To have a numerical feeling, with u = 0 .8, βL(0) = 0 .3, βH(0) = 1 and ρ = 0 .05, passing from
a = 0 to a = 0.1 makes t̄ pass from 19 to 8. With βL(0) = 0.6 these two values become 10 and 3,
respectively.
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of backward firms, the relative gains from protection increase with the quality of
backward firms (the cost of protection is lower) and decrease with the quality of
advanced firms (a lower level of heterogeneity reduces the benefits from free trade).
On the other hand, for given production quality levels, the relative advantage of
protection increases with the mass of backward firms. According to these results,
for instance, the gains to protection are much higher for a quite homogeneous, not
too backward industrial structure than for a heterogeneous one, with a few very
backward firms and many relatively advanced firms.

Our findings do not constitute an overall assessment of the relative desirabil-
ity of temporary protection vs. free trade. We could modify the learning function
in a variety of ways that would modify the dynamic evaluation of trade policy. We
could, for example, incorporate the possibilities of learning by exporting (which
would favor trade liberalization policies) or the fact that tariff revenues might be
used in productivity enhancing investments (e.g., infrastructure investment), which
would favor trade protection. Rather, our dynamic analysis specifies how the dy-
namic costs and benefits of these two policies depend on several characteristics of
the country to which they are applied, of its development process, and of the world
trading environment. We thus see this work as a starting point for a new wave of
careful and critical research on an old theme, rather than as a point of arrival.

Appendix A: Lemma 1 and Proof of Proposition 1

Lemma 1

Let yE(m) = [α

w pL(m)]
α

1−α and yM(m) =
(

σ−1
σ
· α

w

) ασ

α+σ(1−α) [v(m)σ−1Pσ c]
α

α+σ(1−α) .

Lemma 1 ∀m ∈ [0,1], there exist positive thresholds w0(m), ŵ1(m), w̃1(m) and τ ,
such that

1. If w≤ σ−1
σ

ŵ1(m), then m produces yE(m).
2. If w ∈ (σ−1

σ
ŵ1(m),max{ŵ1(m), w̃1(m)}), then m’s choice depends on a com-

bination of wage and protection level.
• For τ ≤ τ , we have two cases:

– if w < w̃1(m), then m compares π(yE(m)) and π(yM(m));
– if w≥ w̃1(m), then m compares π(yE(m)) and π(yL(m)).

• For τ > τ , we have again two cases:
– if w < ŵ1(m) , then m compares π(yE(m)) and π(yM(m));
– if w≥ ŵ1(m), then m produces yM(m).
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3. If w ∈ [max{ŵ1(m), w̃1(m)},w0(m)], then m produces yL(m).
4. If w > w0(m), then m stays inactive.

Proof When deciding, each firm m considers other firms’ choice and all equilibrium
variables as given. Revenues and costs are

R(y(m)) =


0 , if y(m)< yL(m)

y(m)
σ−1

σ [v(m)P]
σ−1

σ [p(1)y(1)]
1
σ , if y(m) ∈ [yL(m),yH(m))

pL(m)y(m) , if y(m)≥ yH(m)
(19)

and C(y(m)) = wy(m)
1
α , respectively.

Therefore, marginal revenues and marginal costs are

MR(y(m)) =


0 , if y(m)< yL(m)
σ−1

σ
y(m)−

1
σ [v(m)P]

σ−1
σ [p(1)y(1)]

1
σ , if y(m) ∈ [yL(m),yH(m))

pL(m) , if y(m)≥ yH(m)

,

(20)

MC(y(m)) =
w
α

y(m)
1−α

α . (21)

Observe that MC is concave if α ∈
(1

2 ,1
)
, convex otherwise. Observe fur-

ther that lim
y(m)↘yL(m)

MR(y(m)) = σ−1
σ

pH(m) and lim
y(m)↗yH(m)

MR(y(m)) = σ−1
σ

pL(m).

The following figure, drawn for α ∈
(1

2 ,1
)

and for τ sufficiently high so that
σ−1

σ
pH(m)> pL(m) gives an idea of how MR and MC may be. The figure depicts,

for a given MR curve (bold and black), several MC curves (thin and red). From a
partial equilibrium perspective, one might think of them as obtained by changing w
and letting all other equilibrium variables unchanged. Such perspective is useful to
understand the proof of Lemma 1, although we then abandon it to turn to general
equilibrium.
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yL yH

pL

pH

pH

pL

y

MC, MR

MR

MC’

MC’’

MC’’’
MC’’’’

A careful analysis of this and of an analogous figure for the case in which
σ−1

σ
pH(m)< pL(m) yields the following four possibilities.

1. If, for any y(m)≥ 0, MC(y(m))≥MR(y(m)), then firm m is either not active
or, if and only if π(yL(m))≥ 0, it sells

yL(m) = pH(m)−σ [v(m)P]σ−1 p(1)y(1) (22)

at pH(m). This is the case with MC′ in the above figure. The next one illus-
trates two possible profit functions in this case.

y

Profit

yH
0 y

Profit

yH
0

2. If MC(y(m)) and MR(y(m)) cross only once for strictly positive quantities,
and if they cross in the open interval between yL(m) and yH(m), i.e., if
MC(yL(m))< lim

y(m)↘yL(m)
MR(y(m)) and MC(yH(m))≥ lim

y(m)↘yH(m)
MR(y(m)),

then there exists a unique (global) profit maximizer, yM(m)∈ (yL(m),yH(m)).
Such quantity is entirely sold on the local market at price pM(m). Given that
within this range, the equality between MC and MR is sufficient to ensure
optimality, we can derive from (21) and (20) that:

yL yL
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yM(m) = (
σ −1

σ

α

w
)

ασ

α+σ(1−α) [v(m)σ−1Pσ y(1)]
α

α+σ(1−α) (23)

and

pM(m) = (
σ

σ −1
w
α
)

α

α+σ(1−α) [v(m)σ−1Pσ y(1)]
1−α

α+σ(1−α) (24)

This is the case with MC′′ above. The next figure illustrates the profit function
in this case.

y

Profit

yL yH
0

yM

3. If between yL(m) and yH(m) MC(y(m)) lies below MR(y(m)), and crosses
it afterwards, i.e., if MC(yH(m)) ≤ lim

y(m)↗yH(m)
MR(y(m)), then there exists a

unique (global) profit maximizer, yE(m) > yH(m). Such quantity is sold at
price pL(m), partly on the local market, which absorbs yH(m), and for the
remaining part, yE(m)− yH(m), it is exported. In this case the choice to
export induces marginal cost pricing, which yields

yE(m) = [
α

w
pL(m)]

α

1−α . (25)

This is the case with MC′′′′ above. The next figure illustrates the profit func-
tion in this case.
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y

Profit

yL yH
0

yE

4. If either MC(y(m)) and MR(y(m)) cross twice for strictly positive quantities
or if they cross once, but MC(y(m)) lies above MR(y(m)) between yL(m)
and yH(m), i.e., if MC(yH(m)) > lim

y(m)↘yL(m)
MR(y(m)) and MC(yH(m)) <

lim
y(m)↘yH(m)

MR(y(m)), then there exist two positive local maximizers, one in

which firm m sells exclusively on the local market, choosing either yM(m)
or yL(m), and one in which it also exports, choosing yE(m). Its choice in
this case cannot be determined a priori at the present stage, but has to be
determined in equilibrium by comparison of the two local maxima. This
is the case with MC′′′ above. The next figure illustrates two possible profit
functions in this case.

y

Profit

yL yH
0 y

Profit

yL yH
0
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Explicit calculation allows us to find the thresholds mentioned in Lemma 1.
Let us define

w0(m) ≡ pH(m)
α+σ(1−α)

α
[v(m)σ−1Pσ c]

α−1
α
, (26)

ŵ1(m) ≡ α[(1+ τ)(1+a)]−2 α+σ(1−α)
α w0(m), (27)

w̃1(m) ≡ α
σ −1

σ
w0(m), (28)

τ ≡ 1
1+a

(
σ

σ −1

) α

2[α+σ(1−α)]

−1. (29)

These thresholds are defined such that

• π(m|yL(m))≥ 0 ⇐⇒ w≤ w0(m),
• MC(yL(m)) = lim

y(m)↘yL(m)
MR(y(m)) ⇐⇒ w = w̃1(m),

• MC(yH(m)) = lim
y(m)↗yH(m)

MR(y(m)) ⇐⇒ w = ŵ1(m)

• w̃1(m)> ŵ1(m) ⇐⇒ τ > τ .

Given this, Lemma 1 just amounts to a re-writing of the results obtained
above.

It is also easy to show that w0(m) is greater than both w̃1(m) and ŵ1(m),
that all of them are increasing functions of v(m), and that therefore, at a given w,
firms with a very low quality will remain inactive, firms with intermediate quality
will produce to serve the domestic market, and firms with a very high quality will
also export.

Proof of Proposition 1

In closed economy, there is no competition with the rest of the world, which means
that producers face a continuous demand with no threshold effects. Then the gen-
eral equilibrium is easy to derive. Equilibrium in the goods market (y(m) = x(m),
m = L,H, according to (7)) and in the labor market (Ld = 1, according to (12)) yield
c as a function of P and of the prices of low and high quality goods, p(L) and p(H),
respectively. The definition of the price index P in (10) then yields c as a function of
p(L) and p(H) alone. Such prices are determined by p(m) = pM(m), m = L,H, ac-
cording to (24). This yields the wage rate w as a function of p(L) and p(H). Substi-
tuting for w, we can therefore express p(H), w, P and c, y(L), y(H), all as functions

and P = A
1

1−σ

[
v(L)
v(H)

] (α−1)(σ−1)
α+σ(1−α) p(L)

v(H) . Taking one good as numeraire, for instance set-
ting P = 1, completes the characterization of the unique general equilibrium.
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of p(L) alone. The real part of the equilibrium is independent from the nominal

part: defining a variable A ≡
{

u
[

v(L)
v(H)

] σ−1
α+σ(1−α)

+(1−u)
}

, which is decreasing

in u and increasing in the domestic ‘bad’ to ‘good’ quality ratio v(L)
v(H) , we have

c = v(H)A
α+σ(1−α)

σ−1 , y(L) =
[

v(L)
v(H)

] α(σ−1)
α+σ(1−α) A−α and y(H) = A−α . The nominal part

is defined by p(H) =
[

v(L)
v(H)

] (α−1)(σ−1)
α+σ(1−α) p(L), w = α(σ−1)

σ
A1−α

[
v(L)
v(H)

] (α−1)(σ−1)
α+σ(1−α) p(L)

and P = A
1

1−σ

[
v(L)
v(H)

] (α−1)(σ−1)
α+σ(1−α) p(L)

v(H) . Taking one good as numeraire, for instance set-
ting P = 1, completes the characterization of the unique general equilibrium.
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