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1 INTRODUCTION

1 Introduction

Trade shocks do not always lead to pro-competitive effects in canonical trade models. Moreover,
it is difficult to identify the conditions leading to this, since these models differ across multiple
dimensions (e.g., ex-ante vs. given heterogeneity, free vs. restricted entry, negligible vs. non-
negligible firms).

In this paper, we put forth the role of marginal entrants in the identification of trade-
liberalization effects across models of imperfect competition. Our focus is on pro-competitive
effects, defined as reductions of prices and markups by domestic firms, and increases in the do-
mestic survival productivity cutoff. In contrast, if a trade shock does not entail pro-competitive
effects, it is understood that it only reduces the mass of domestic firms, leaving the domes-
tic competitive conditions unaltered and, hence, not affecting the behavior of active domestic
firms.

By applying the analysis to standard settings of monopolistic competition (a la Krugman,
Melitz, and Chaney/short-run Melitz) and oligopoly (Cournot with free and restricted entry),
our main findings are twofold. First, marginal entrants’ features completely determine whether
pro-competitive effects are created following a trade shock, independently of the assumptions
on the rest of the firms. Second, once marginal entrants are characterized equivalently across
models, they generate the same qualitative outcomes after a trade shock.

Throughout this paper, the analysis is based on a linear demand. This demand system
is appropriate since it is ubiquitous under both oligopolistic and monopolistic competition.
Moreover, for both market structures, studies utilizing it have led to different outcomes across
settings.

The first market structure we consider is monopolistic competition, which is formalized in
Section 2. Our framework is a generalization of Melitz and Ottaviano (2008) that allows for
a broader set of distributional assumptions. Thus, as in that study, there is free entry and
firms do not know their productivity before entering the industry. On the contrary, unlike that
study, we suppose that each firm gets a draw from some firm-specific productivity distribution
after paying an entry cost.

Specifying the distribution at this level serves two purposes. First, particular distributional
assumptions make it possible to encompass canonical trade models as special cases. Specifically,
a setting as in Melitz arises where all firms obtain a productivity draw from the same distribu-
tion, with Krugman’s constituting a limiting case with negligible heterogeneity. Moreover, once
that firm-specific productivity distributions are allowed for, a setting & la Chaney/short-run
Melitz can also be encompassed: this arises in our framework when firms obtain productivity

draws from degenerate distributions. Thus, rather than conceiving Chaney/short-run Melitz
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as a setting with a pool of heterogeneous incumbents knowing their productivity, in our setup
this corresponds to a scenario where, by paying an entry cost, each firm obtains a specific pro-
ductivity draw with probability one. While this might seem like an unusual way to interpret
this setting, it translates ex-post concepts (i.e., those holding in the market) into equivalent
ex-ante ones. This plays a key role in undertaking a unified analysis, by making it possible
to establish mappings between conditions and outcomes that are directly comparable across
setups and models.

Second, firm-specific productivity distributions enables us to partition firms and evaluate
the role of each group in producing specific outcomes, where groups are defined by the range
of productivities that firms potentially can get. By this, it is determined that a specific set of
firms, which we denominate marginal industry entrants (MIEs), play a crucial role. They
correspond to the set of firms through which extensive-margin adjustments at the industry take
place. Formally, it is the set of the firms with the least expected profits among those that pay
the entry cost to have a variety and draw of productivity assigned.

Why do MIEs play such an essential role regarding market outcomes? Their profits char-
acterize the zero-expected-profits condition. Depending on the MIEs’ features, they might
completely pin down the domestic choke price, which acts as a single sufficient statistic for the
domestic firms’ decisions. When this is the case, if any trade shock under consideration does not
affect the expected profits of MIEs, then domestic prices, quantities, markups, and the survival
productivity cutoff at home are not affected. Thus, the model generates no pro-competitive
effects and, instead, adjusts exclusively through variations in the mass of domestic firms that
pay the entry cost.

In Section 3, we identify channels that create pro-competitive effects in monopolistic com-
petition, along with the conditions for their activation. With this purpose, we define an import-
competition channel and an export-opportunities channel. Intuitively, the import-competition
channel acts through the exposure of domestic firms to lower prices and entry by foreign firms.
On the other hand, the export-opportunities channel works through increases in expected prof-
its due to better business opportunities, which induces the creation of firms that serve their
domestic market, thereby generating greater competition domestically.

To isolate these channels, we consider a small economy in the sense of Demidova and
Rodriguez-Clare (2009; 2013), with wages exogenously given as in Melitz (2018). This es-
tablishes that any shock in the small country is negligible for the domestic conditions of foreign
countries and, in particular, their choke prices. By keeping trading partners’ choke prices fixed,
a trade shock in the small country does not simultaneously affect its export conditions. Thus, we
are able to directly identify the import-competition and export-opportunities channels through

reductions in inward and outward trade barriers, respectively.
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Our analysis shows that MIEs’ features determine which of these channels are active. In par-
ticular, two of the MIEs’ characteristics are crucial. First, whether MIEs are ex-ante exporters
(i.e., if MIEs expect to become exporters for some productivity draws that occur with positive
probability). Second, whether MIEs are ex-ante homogeneous (i.e., if they obtain productivity
draws from the same distribution).

The activation of channels according to the MIEs’ features is summarized by questions Q1
and Q2 in Figure 1. The third condition, Q3, is always satisfied in monopolistic competi-
tion, since smoothness assumptions ensure that the MIEs’ expected profits are the same in
each equilibrium (i.e., zero). Q1 indicates that it is necessary that domestic MIEs are ex-ante
heterogeneous for the import-competition channel to be active. On the contrary, if MIEs are
ex-ante homogeneous, there is only one choke price consistent with zero expected profits, and
this is independent of import trade costs. Additionally, Q2 states that the export-opportunities
channel is activated when domestic MIEs are ex-ante exporters, so that, before paying the entry
cost, they expect to serve both the domestic and the foreign market for a range of productivity
draws. Intuitively, this follows because, otherwise, the MIEs” expected profits would not be

affected by the trade costs for exporting.

Figure 1. Conditions for Activation of the Channels

If NO:

Quuz,atilz;n i N e ,ﬁ:ehgtfrl;/ﬂeﬁseous? _» Import-competition How do the . N
s - channel inactive Question 3 N MIEs’ expected profits It EQU L‘ﬁ
If NO: (Q3) compare before and after MIEs PI.O ts .
Question 2 Are the MIEs R m the trade shock? channel inactive
(Q2) —» | ex-ante exporters? — Export-opportunities
channel inactive

Note: MIEs are the set of domestic firms with lowest expected profits among those that pay the entry cost. In the case of
Cournot, they comprise only one firm (the last entrant) and ex-ante and ex-post features coincide.

In Section 4, we present two applications of the results obtained under monopolistic compe-
tition. First, we apply them to analyze the channels operating in setups a la Krugman, Melitz,
and Chaney/short-run Melitz. In the Melitz and Krugman settings, all firms (and, hence,
the MIEs) are ex-ante alike, implying that the import-competition channel is shut. Instead,
since for some productivity draws firms would eventually export, all firms are ex-ante exporters
and the export-opportunities channel is active. As for the Chaney/short-run Melitz setting,
given that firms obtain productivity draws from a degenerate distribution, ex-ante and ex-post
concepts coincide. Moreover, since in this framework the productivity distribution is atomless
ex-post (i.e., the measure of firms at the market with the same productivity is zero), all firms,
including the MIEs, are heterogeneous and, so, pro-competitive effects are created through the
import-competition channel. However, under the standard assumption of selection into export-
ing, the MIEs exclusively serve the domestic market and, so, the export-opportunities channel
is inactive.

The second application we consider refers to unilateral trade liberalizations between two
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large countries, i.e., a reduction in outward trade barriers in some country H. Unlike the case
of a small country, feedback effects are created since changes in the domestic conditions of H
have an impact on the choke price of the foreign country. Thus, when there is a decrease in the
outward trade costs of H, each country is affected by the channel operating in a small economy
and changes in export conditions. Based on the conditions Q1 and Q2 in Figure 1, different
combinations of MIEs’ features activate different channels and we establish the conditions that
a unilateral liberalization generates pro-competitive, anti-competitive, and null effects in H.
The results we find rationalize that, for instance, the Melitz and Krugman settings create
anti-competitive effects while the Chaney/short-run Melitz generate pro-competitive effects, as
shown by Melitz and Ottaviano (2008) for the Pareto case.

In Section 5, we analyze the Cournot model. We consider a setup with free entry and
where firms know the productivity they would get assigned by entering the industry according
to a productivity order. Drawing a parallel with monopolistic competition, this setup can be
conceived as firms obtaining some specific productivity draw with probability one after paying
the entry cost. Thus, ex-ante and ex-post features of firms coincide.

We show that, just as with monopolistic competition, the features of the MIEs identify
which channels are operative. In particular, the MIEs collapse to the least-productive firm
that is active in the domestic market, which we refer to as the last entrant. Thus, through the
characterization of merely one firm it is possible to anticipate whether pro-competitive effects
are created after a trade shock.

Under this setup, the last entrant can potentially earn positive profits. Therefore, the impact
of trade shocks on the domestic market also requires a comparison of the profits garnered by
the last entrant of each equilibrium. We refer to the effects caused by this as the MIEs profits
channel and show that, as long as the profits of the last entrants before and after the trade
shock are equal, this channel is inactive. This is indicated by Q3 in Figure 1.

In Section 7, we apply the results of the Cournot model. First, we investigate the pervasive
case in which the number of firms is approximated by a real number to make zero profits hold.
The main conclusion we derive is that when the integer number of firms is assumed away the
effects of trade shocks are identified exactly as in monopolistic competition. Specifically, Q3 is
always satisfied and, so, their impact is determined through Q1 and Q2 in Figure 1, where
firms’ features coincide both ex-ante and ex-post. As a corollary, the conditions on MIEs for
pro-competitive, anti-competitive, and null effects in a unilateral liberalization between two
large countries are the same as in monopolistic competition.

Second, we obtain conclusions for a setup with restricted entry. This case arises in a free-
entry setting when a trade shock does not induce extensive-margin adjustments (e.g., when the

productivity distribution is dispersed enough). Our main result refers to a reduction in import
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trade costs, where we show that the MIEs profits channel is the only one operating and always
leads to pro-competitive effects.

Our paper makes a methodological contribution to the identification of trade-liberalization
effects across models of imperfect competition. Establishing a relationship between model as-
sumptions and specific outcomes across these models is not immediately obvious. It depends
on a modeler’s choices such as ex-ante vs. given heterogeneity, free vs. restricted entry, negligi-
ble vs. non-negligible firms, and it is not always clear what the implications of these modeling
choices are. In some cases counterintuitive outcomes arise, such as the Metzler paradox (i.e., the
existence of anti-competitive effects in the liberalizing country after a unilateral liberalization).

In particular, our paper is relevant for studies utilizing models with a linear demand, such
as those included in Figure 2. The figure also illustrates how a unilateral liberalization between
two large countries leads to different outcomes in the liberalizing country depending on the
setting considered. Our contribution in this respect is highlighting the role of marginal entrants
in the identification of pro-competitive effects. In this sense, we think it constitutes a step
towards finding common grounds across models, which has revealed itself as a difficult enterprise

(Markusen and Venables 1988; Helpman and Krugman 1989).

Figure 2. Effects of Unilateral Liberalizations in the Liberalizing Country: Ezamples of
Studies with a Linear Demand

Venables (1987), rander and Krugman (1983),
Anti-Competitive Effects ) Melitz and Ottaviano (2008), Anti-Competitive Effects / Venables (1985),
(Krugman/Melitz Spearot (2014), Demidova (2017), (free-entry models) Horstmann and Markusen (1986),
Monopolistic models) Bagwell and Lee (2018) C Cournot agwell and Staiger (2012)
tition
Competition ompe Markusen and Venables (198
Pro- itive Eff . . Pro-Competitive Effects arkusen and Venables (1988),
ro Cg]rl.lpetltlvi ; ects [Melitz and Ottaviano (2008), (ront "cteg»e ey modets) | Helpman and Krugman (1959)
(Chaney model/ Chen, Imbs, and Scott (2009) restr ntry mo
short-run Melitz)

2 Monopolistic-Competition Model

We conceive a world economy with a set C of potentially asymmetric countries. Throughout
the text we employ the convention that, for any variable, a subscript ¢7 refers to ¢ as the origin
country and j as the destination country. Also, all the proofs and derivations of this paper are
presented in Appendix A.

Each country has a unitary measure of identical agents supplying one unit of labor inelas-
tically. This is the only factor of production, and firms can hire workers within the country at
wage w; for 7 € C.

Moreover, there are two sectors. One consists of a homogeneous good supplied under perfect
competition, with a possibly country-specific technology that displays constant returns to scale.
The price of this good is taken as a numéraire and is freely traded and produced in each country

in equilibrium, implying that wages are pinned down by the competitive sector. The other sector
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consists of a horizontally differentiated good with a continuum of varieties and it is the focus

of our analysis.

2.1 Demand Side

For the description of the setup, we consider countries ¢ and j such that i,7 € C. Let Q be
the set of all the potentially conceivable varieties that might be produced in the industry. A

representative consumer from country ¢ has the utility function,

Ui 1:Q0+ai/w€QQ(W)dW—% [Q(W)]Zdw—% {/we C](W)dwr,

weQ

Q
where «a;,7;,m; > 0, and gy and ¢ (w) denote the consumption of the homogeneous good and
variety w, respectively. We assume that income is high enough such that there is consumption
of both goods in equilibrium.

Denote by €;; := [0, M;;] the set of varieties produced in i and consumed in j, and €, :=
[0, Mj] the set of total varieties consumed in j, where M; := . . M;;. Usual optimization
procedures determine that the demand in country j for a variety w € €2;; is given by
I P B N

v+ My % v+ My
where P, := )" (w) dw.

The choke price of a variety w in 7, defined as the infimum price that makes demand zero,

Gij (W) -

is denoted p®*

% and given by

max a/6+IED
Py (P, M) = 22—+

where §; := 7;/n;. Equation (1) establishes that the choke price is the same for all varieties,

irrespective of their country of origin. We can use it to express demand as

_ p;-nax — Dij (w)
Yi

This expression shows that the choke price can be interpreted as a measure of toughness of

Gij (w)

the competitive environment in j: increases in the mass of firms serving j and decreases in the

price of its active firms decrease the choke price which, in turn, lowers the demand of variety

w.
The price elasticity of the demand in j is given by ¢;; (w) = ]fn‘ff+(;),w and satisfies that
i i
g;?j_%i; = [ b ik > 0. For future reference, we define linear and relative markups by
g P —pij(w

p:=p —cand m := £ respectively.
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2.2 Supply Side

Consider countries ¢ and j such that i,j € C. In each i, there is a set €; of potential single-
product firms that are of zero measure. Each firm has the possibility of entering the industry
by paying a sunk fixed entry cost Fi¥ > 0. When a firm pays the entry cost, it gets assigned a
unique variety w and a draw of productivity ¢ from some firm-specific cdf DY

Among the firms from i that pay FF, each has to decide whether to serve country j. If a
firm does so, it has to incur a country-specific fixed cost f;; > 0. Moreover, given a productivity
draw ¢, the marginal cost of production is ¢; () := % and the firm incurs in trade costs.

The usual way to incorporate trade costs in monopolistic competition is through iceberg
trade costs. On the other hand, oligopoly models under a linear demand usually do it through
additive trade costs. Due to this, it is necessary to make a choice and we opt to take the
additive form as a baseline case. The case of iceberg trade costs is relegated to Appendix D,
where we show that all the propositions we state regarding the conditions for activation and
deactivation of channels follow verbatim. Thus, the functional form chosen for trade costs does
not affect the results.

Incorporating this, the costs in i to have one unit arrive at destination j are cf; (¢) =
¢ (p) + 7,5, where 7;; are trade costs such that 7; := 0. To facilitate proofs, and to highlight
that the results do not depend on the form of trade costs, we state results by using ¢j; whenever
possible. Moreover, exploiting that there is a one-to-one relation between ¢; (¢) and ¢, we
characterize the model in terms of marginal costs rather than productivity.

At market j, firms make a decision on quantities ¢;; (w) € [O,qj}. Given a choice for the
quantities, prices are p;; (w) € [O,ﬁj], with p; € Ry, U {oo} greater than or equal to the
demand’s choke price of country 7. We suppose that markets are segmented, such that firms
can sell at a different price in each country. Also, we assume that the home country constitutes
the most profitable market of each potential firm. This ensures that, as is standard in the

literature, any firm that is active in at least one country necessarily serves its domestic market.

2.3 Distributional Assumptions and Definitions

Next, we define a baseline framework for monopolistic competition. This is used to derive
the main propositions and, primarily, consists of the incorporation of a partition of firms and
specific characterizations of Dy. We only dispense with it for a specific result regarding the
import-competition channel and for the numerical exercises we present to illustrate results.
Throughout the paper, we compare the equilibrium outcomes in two different scenarios,

defined by the trade costs 7* := (T-*-

sk L *ok
U)i,jec and 7 = (T

py )i,je o A particular subset of firms,

which we have referred to as MIEs, plays a critical role for the results we obtain in this paper.

7
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We define them formally as follows.

Definition 2.1: Marginal industry entrants (MIEs) are the set of domestic firms with the

lowest expected profits among those that pay the entry cost in a given equilibrium.

In monopolistic competition, MIEs are simply the group of firms that have zero expected
profits. The definition is stated in more general terms to apply to the oligopoly case, where
this is not necessarily the case.

Furthermore, we suppose that firms can be partitioned. This assumption has the goal of
ensuring that MIEs always belong to one group, so that we can directly obtain results by
characterizing their specific group. This is in contrast to, rather, first determining the range of
productivity distribution that defines MIEs in each equilibrium and then deriving the results.

Specifically, for each country i € C, we partition €; into groups Z, &€, and N, where each
comprises what we denominate insiders, entrants, and non-active firms, respectively. We sup-
pose that each group 6 has a total mass of firms M?. Moreover, M is the mass of incumbents
from ¢ and group # that pay the entry cost, and Mg« corresponds to the set of firms from ¢ that
belong to the group # and serve j.

The labels insiders, entrants, and non-active firms reflect the role these groups play during a
trade liberalization. The set Z includes those firms which pay the entry cost under both 7* and
7** and have a productivity distribution that ensures they are always active in the domestic
market. At the other extreme, the group A consists of those firms that are inactive in the
industry under both vectors of trade costs. As for £, it constitutes the group of firms at which
extensive-margin adjustments at the industry take place.

In addition, we define two variants of the setup that allow us to encompass standard versions
of monopolistic competition used in the literature. They are based on alternative assumptions
regarding D¢ for firms belonging to £, which recall is the productivity distribution from which
a firm w belonging to £ obtains a productivity draw after paying an entry cost. First, we define
a non-degenerate variant, where Dy corresponds to an atomless distribution that is identical
for each firm w in €. This characterization arises in a setting a la Melitz, where all firms are
ex-ante alike and there is heterogeneity only ex-post. Second, we define a degenerate variant,
where D¢ for each firm w in &€ is firm-specific and degenerate. This entails that each firm
obtains a productivity draw from a distribution that concentrates all its probability mass at
one point, and makes it possible to encompass a setting a la Chaney/short-run Melitz. Since
this variant differs from how we usually model this setting, next we proceed to explain some of
its implications.

In the degenerate variant, firms do not face any intrinsic uncertainty before paying the entry

cost. This is because, since DY has all its probability mass at one productivity value, firms are
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able to anticipate the productivity draw that they would obtain. Thus, in this variant, ex-ante
and ex-post characterizations of firms coincide. While this might seem like an unusual way to
interpret a setup with firms having some given features, expressing all these models in ex-ante
terms is what allows us to generalize results and unify the analysis across them.

Also, in the degenerate variant, the introduction of a firm-specific cdf D}’ determines that we
need to distinguish between the productivity distribution that each firm considers ex-ante and
the productivity distribution generated ex-post. This is in contrast with the non-degenerate
variant, where D¢ is the same for each firm and, so, it generates the exact same productivity
distribution ex-post.

To distinguish between these distributions, we exploit the fact that, in both setup variants,
it is possible to determine the productivity distribution of all potential firms in each country
and group. Moreover, we specify them in terms of marginal costs. Specifically, let G; be the cdf
that describes the marginal-cost distribution of the mass of all potential firms, M;, with density
g; and support [c;,¢;] where ¢; € R, and ¢; € R U {oo}. Likewise, we denote by G¢ be the
marginal-cost cdf of all potential firms belonging to 6, M?, with density ¢? and support [c(’ E(-’].

Gis G
Consistent with the role of each group, we suppose that the subsets [Qf,Eﬂ for 0 € {Z,E,N'}
determine a partition of [c;, ;] and, as a result, the subsets of marginal costs do not overlap.
In this way, each group can be ordered according to their expected profits.

Before delving into some properties of these cdfs, we formalize the two variants of the setup

that we consider.

Definition 2.2: The following are two setup variants for monopolistic competition, according

to the characterization of firms belonging to € for country i € C.

e Non-degenerate setup: DY is the same for each firm w in € and, so, the distribution
of marginal costs that it entails coincides with the productivity distribution ex post G¢.
Moreover, we suppose that this distribution is atomless.

o Degenerate setup: DY for each firm w belonging to € is degenerate and firm-specific.
Moreover, it is either different for almost all firms, so that each obtains a different pro-
ductivity draw, or the same for almost all, in which case almost all get an identical

productivity draw.

The limiting case of both variants is the same and we explicitly incorporate it in the degen-
erate setup to avoid a taxonomy of cases.

In the degenerate variant, assumptions on D¢ determine specific properties for the marginal-
costs distribution of firms in € ex-post, G¢. First, if almost all firms have a different D%, then G¢
is necessarily atomless: since the set of firms obtaining same productivity draws is of measure

zero, almost all firms have different marginal costs ex post. On the other hand, if almost all
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firms belonging to £ have the same D%, they obtain an identical productivity draw and, so, G¢
is degenerate, thus accumulating all its probability mass at one specific marginal cost.

Next, we define two features that applied to £ allow us to characterize MIEs. They are
crucial for the activation and deactivation of the channels. The scenarios in which they hold
under each setup variant are indicated later, when we analyze their role in the different results

we obtain.

Definition 2.3: Consider firms from i € C that belong to some group . Then:

e Firms in 0 are ex-ante exporters when there exists a subset of marginal costs in

[gf,éf] such that a non-zero measure of firms in 6 would eventually serve some country

ke C\{i} .
e Firms in 0 are ex-ante heterogeneous when any subset of firms in 6 that obtain

productivity draws from the same DY has measure zero.

2.4 Equilibrium

Consider country ¢ € C. To derive the equilibrium, we suppose that Mf is large enough such
that, in equilibrium, not all the firms in £ pay the entry cost. Moreover, except for the limiting
case where all the probability mass is concentrated at one point, we assume that for some strict
subset of highest marginal costs in [gf, e ] firms do not find it profitable to serve the domestic
market ex post, and for some other they do. Joint with the assumption that the home country
is the most profitable market, this implies that only a strict subset of firms in £ serve at least
a market.

We start by describing the optimal decisions for active firms. Since firms from a specific
country with the same marginal cost solve the same optimization problem, we index the solu-

tions by this variable. Optimal prices and quantities in j € C of an active firm from ¢ € C with

marginal costs ¢ are given by:

max pmax + cz’
pl] (p] , G, Tl]) = %7 (2)
B p?lax —

max j
i (P, e ) = ———. 3
aij (P73 75) o (3)
As for the firms that do not pay either the entry cost or the fixed cost to serve j, they set

quantities equal to zero through a price greater than or equal to the choke price of that market.

. ) o . pmax_ 7
In turn, the linear and relative markups set in j are given by p;; <p;nax7 c; Tij) = 2% and
pRAX o7 .
max . .
M (pj 1 G Tij) = L 2 L respectively.

10
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Regarding optimal profits of a firm with ¢j; that is active in j, they are

max __ 7')2

max p (3
Tij (pj ) G Tz’j) = (JALTJ — fij. (4)

For trade costs 7* or 7**, we denote the equilibrium values of any variable by a superscript
x and =x, respectively. Moreover, we denote the marginal-cost cutoff to serve 57 € C in each of
these scenarios by ¢}; and ¢}

Up to this point, the equilibrium characterization is the same irrespective of specific assump-
tions regarding DY. However, the rest of equilibrium conditions differ for the non-degenerate
and degenerate variants. This affects the description of the marginal-cost cutoffs, and the
market-clearing and zero-expected-profits conditions. Due to this, next we outline only the
main conditions that are necessary for explaining subsequent results. Specifically, we focus
on the conditions implied by free entry, since those constitute the key determinants for the
activation and deactivation of channels. Instead, we relegate the characterization of any other
condition to Appendix A.1.

For the case of a non-degenerate setup, free entry determines the following. Denote 7??1- the
optimal expected profits in ¢ of a firm from j belonging to 6. It can be shown that, under this
variant, the marginal-cost cutoff of a firm from j to serve ¢ can be expressed as a function of
( pnax Tﬁ-). Moreover, since we consider that MIEs belong to £ under 7* and 7**, any firm

belonging to Z satisfies
Z max*’ * > FE and Z maxw7 ]*Z) > FE
ieC ieC
while, for firms belonging to &,
Z 7 pinax*7 * Z i p;nax**’ ]*l*) _ FJE. (FE-ND)
ieC ieC
To understand why these equations hold and which group of firms are the MIEs in each scenario,
we make use of the entry-order mechanism according to profitability that holds as an equilibrium
property in monopolistic competition. First, after all firms in Z enter the industry and before
any firm of £ becomes active, firms in £ have positive expected profits. Moreover, in the non-
degenerate variant, all firms in £ are ex-ante homogeneous, thus obtaining productivity draws
from the same cdf D¥ and sharing the same expected profits. Thus, since we consider equilibria
where MIEs belong to £, it is determined that, in a non-degenerate variant, all firms belonging
to € that pay the entry cost are MIFEs. Consequently, (FE-ND) holds.
Now, consider the degenerate setup. Under that variant, the description of firms paying
the entry cost is analogous. However, since each firm obtains a specific productivity draw with

probability one, expected profits become ipso fact deterministic and, thus, firms make entry
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3 CHANNELS IN MONOPOLISTIC COMPETITION

decisions based on (4). Due to this, any firm with marginal costs ¢ that belongs to 6 € {Z,£}
and is not a MIE has profits that satisfy
iezc ﬂ(cgc;i)wjz' (" c; 7';;») > FJE and ZEZC l(cgc;;)wji (pe ¢ T]’,"i*) > FJE.

Regarding the MIEs, we have assumed that home constitutes the most profitable market
of each potential firm. In addition, since each firm obtains a specific productivity draw with
probability one, a necessary condition for a MIE to pay the entry cost is anticipating that it is
active in, at least, the domestic market (and, potentially, other countries). Thus, the marginal
costs of MIEs for each trade costs coincide with the marginal-cost cutoffs at home (i.e., ¢; and
c;; for country j), establishing that MIEs in the degenerate variant correspond to the least-
productive firms that are active in the domestic market. Formally, given non-negative profits in
a set of countries F* and F**, the MIEs for each set of trade costs have profits that satisfy

D T (PP ) = 3w (P ) = B (FE-D)
i€ F* i€ F**

3 Channels in Monopolistic Competition

In this section, we inquire upon the conditions activating and deactivating channels that create
pro-competitive effects. This is done by only modifying assumptions relating to the set £ (and,
hence, the MIEs) of our country of interest, H. Instead, for rest of the countries, the different
propositions we state are independent of the specific characterization of foreign firms. Thus,
we leave unspecified whether foreign countries’ firms are characterized by a degenerate or a
non-degenerate setup.!

For the following description, we refer to some generic equilibrium by using a superscript
*. Regarding notation, for a firm with marginal cost ¢, we denote by pj; (¢) and ¢j; (¢) the
solutions (2) and (3), and by p;; (¢) and m;; (c) the equilibrium markups.

In the different propositions, our focus is on the creation of pro-competitive effects. They
refer to the impact of a trade shock on each active domestic firm with marginal costs ¢ regarding
Py (¢), markups pi;y () and mj; 4 (¢), and the marginal-cost cutoff ¢j;;. Since the choke
price acts as a sufficient statistic for the determination of these variables, this entails that we
concentrate on how the domestic choke price is impacted. We also provide results regarding
ME* and each ¢ (c) to highlight the adjustment process of the model.

We say that a channel generates pro-competitive effects when the domestic choke price

'In Appendix A.1, we show that a reduction in the inward trade barriers of H always triggers a more
aggressive pricing behavior and/or entry of foreign firms. This is all that we need to analyze how trade shocks
affect outcomes regarding domestic firms, which is the focus in the propositions we state.
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3 CHANNELS IN MONOPOLISTIC COMPETITION

decreases, which implies that domestic prices, markups, and marginal-cost cutoff become lower.
On the contrary, when we say that a channel is inactive, these variables and domestic quantities
do not change and, instead, only M§* is affected.

We define two channels. The first one is the import-competition channel, which acts through
the exposure of domestic firms to a reduction of prices and entry by foreign firms. The second
one is the export-opportunities channel and it works through increases in expected profits due
to better export access, which induces the creation of firms that serve their domestic market
and, hence, triggers greater competition domestically.

In order to isolate the import and export channel, we suppose that H is a small economy
in the sense of Demidova and Rodriguez-Clare (2009; 2013). This establishes that any shock
affecting H does not affect the domestic conditions of any foreign country. Consequently, they

max *x

do not impact (pj or the mass of foreign firms that pay the entry cost.? Notice that,

) e
nonetheless, the modejl s‘gll }allows for extensive-margin adjustments of foreign firms through
variations in their marginal-cost cutofts, (C;H)je ey

By considering reductions in inward and outward trade barriers in a small economy, it is
possible to directly isolate each channel. Specifically, these trade shocks identify, respectively,
the impact on the domestic market from tougher import competition and a better export ac-
cess exclusively. Otherwise, in the case of large countries, shocks that impact H would change

max *

the trading partners’ competitive conditions, (pj thereby affecting H’s export con-

)jec\{H}’
ditions simultaneously. Importantly, as demonstrated in the applications of this paper, once
we identify the conditions for activating each channel, results for large countries can also be
obtained. This requires us to add the effects from changes in the export conditions as an

additional channel, which operates in the same fashion as the export-opportunities channel.

3.1 Deactivating the Import-Competition Channel: Ex-Ante Ho-
mogeneity of MIEs

Next, we show that, when MIEs are ex-ante homogeneous, the import-competition channel is

shut and only entails variations in the mass of domestic firms.

Proposition 3.1

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Let trade costs ™ and T** be such that T]*H > T;;} for each j # H with strict inequality for at

2This assumption arises in equilibrium in a framework where foreign countries have a continuum of trading
partners and H is part of it. Thus, any change in the domestic conditions of H has a negligible impact on
the expected profits of foreign firms. Consequently, (p;nax*)je o\(H) and the mass of foreign firms that pay the
entry cost are not affected by shocks affecting H and can be treated as parameters for the analysis. See Alfaro
(2019).
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3 CHANNELS IN MONOPOLISTIC COMPETITION

least one country. Suppose a momnopolistic competition market structure, where MIEs under T*
belong to £ and there exists some boundary condition such that MIEs also belong to € under 7**.

Then, if the firms from H belonging to £ are ex-ante homogeneous:
max *x max kx

® Py~ =Pm
e for firms that are active in both equilibria, piiy (¢), ¢y (c), mify (¢), and pify (c) are the

* k%
and Cy g = Ciigs

same as in the equilibrium with 7*, and
o ME* < ME.

Notice that the proposition does not contain any assumption regarding insider firms, deter-
mining that any characterization of them is compatible with the result. In other words, it is
only the ex-ante homogeneity of MIEs which determines that the import-competition channel
is inactive. To explain why this is so, next we investigate when ex-ante homogeneity of MIEs
holds in each setup variant.

In the non-degenerate scenario, recall that MIEs correspond to the whole subset of firms in
& that pay the entry cost. In that case, ex-ante homogeneity of firms always holds since each
firm in £ obtains a productivity draw from the same cdf D¥. Thus, ex-ante homogeneity of
MIEs shuts the import-competition channel because there is only one choke price consistent
with the zero-expected-profits condition, (FE-ND), and this equation is independent of import
trade costs.

As for the degenerate variant, MIEs comprise the subset of least-productive firms that
serve its domestic market (and, potentially, other countries). Moreover, given that firms obtain
productivity draws from a degenerate distribution, checking whether ex-ante homogeneity holds
is equivalent to analyzing if there is ex-post homogeneity. In particular, this feature arises
when all MIEs share the same productivity, which is rationalized by each MIE obtaining a
productivity draw from the same degenerate D{. Mathematically, the fact that the import-
competition channel is inactive follows the same logic as the non-degenerate case: since MIEs
are homogeneous, the marginal-cost cutoff is the same before and after the trade shock. Thus,
incorporating this fact, (FE-D) identifies the choke price, and this equation is independent of
import trade costs.

The mechanism in both variants can be rationalized intuitively as follows. When import
trade costs become lower, there is an increase in quantities supplied by foreign firms. This makes
competition tougher, which reduces the expected profits of domestic firms and, thereby, induces
the exit of the firms with the least expected profits (i.e., the MIEs). Thus, the model adjusts by
dropping as many of these ex-ante homogeneous MIEs as necessary until zero expected profits
hold again. Overall, this determines that the effect of tougher import competition is completely

offset by the exit of MIEs, without inducing any variation in the choke price.
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3 CHANNELS IN MONOPOLISTIC COMPETITION

3.2 Activating the Import-Competition Channel: Ex-Ante Hetero-
geneity of MIEs

The following proposition establishes that, when MIEs are ex-ante heterogeneous, the import-

competition channel is active and generates pro-competitive effects.

Proposition 3.2

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Let trade costs ™ and T** be such that TJT"H > 7';;} for each 7 # H with strict inequality for at
least one country. Suppose a monopolistic competition market structure, where MIEs under T*
belong to £, and there is some boundary condition such that MIEs also belong to & under T**.
Then, if the firms from H belonging to £ are ex-ante heterogeneous:

° pgax** < pIII{laX* and C*H*H < C}k'{H7

e for firms that are active in both equilibria, pify (), a5ty (¢), My (¢), and pify (c) decrease

relative to the equilibrium with 7*, and
& &
o Myg™ < Mg .

Notice that this result cannot arise in a non-degenerate variant since, in that scenario, firms
belonging to £ (and, hence, the MIEs) are always ex-ante homogeneous. Instead, in the degen-
erate variant, ex-ante heterogeneity occurs when almost all firms have a different degenerate
D¢ so that each obtains a different productivity draw. This corresponds to a scenario with an
atomless ex-post distribution of marginal costs among firms from i (i.e., an atomless G¢), since
the absence of atoms can only arise if the set of firms obtaining a productivity draw from the
same distribution is of measure zero.

Intuitively, when MIEs are ex-ante heterogeneous, the adjustment to redress excess supply is
different from the case of ex-ante homogeneity. The reason is that the critical choke price which
induces exit now varies across MIEs and, so, the exit of domestic firms cannot be accomplished
without it varying. In addition, since the choke price changes, this establishes that any excess
of supply is eliminated through both variations in the quantities produced by all active firms

and the exit of MIEs.

3.3 Magnitude of the Import-Competition Channel

Proposition 3.1 states that the import-competition channel is inactive when MIEs are ex-ante
homogeneous, while Proposition 3.2 indicates that it is active when MIEs are ex-ante hetero-
geneous. Nonetheless, these results are silent about the magnitude of the import-competition
channel according to the degree of MIEs’ heterogeneity. Next, we investigate this.

The main result we prove is that, even though the whole distribution of productivity matters

when the import-competition channel is active, the degree of heterogeneity of MIEs plays a
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3 CHANNELS IN MONOPOLISTIC COMPETITION

distinctive role: unlike what happens with the rest of active firms, if the ex-ante heterogeneity
of MIEs is negligible, the pro-competitive effects due to the import-competition channel are
negligible too.

We relegate a formal proof of this to Appendix B since it requires us to dispense with the
partition of firms. This is necessary to prove the result because, given that the whole distribu-
tion affects the magnitude of pro-competitive effects, the part of the distribution corresponding
to the MIEs has to be isolated.

Instead, we resort to some graphical illustrations stemming from numerical exercises pre-
sented in Appendix C.1. In these graphs we use the degenerate setup variant, which determines
that the MIEs correspond to the set of least-productive firms that are active in the domestic
market.

In Figure 3a, we depict the type of adjustment for ex-ante heterogeneous firms, which entails
that the import-competition channel is active. To clearly demonstrate the impact of the MIEs’
degree of heterogeneity, we consider an increase (rather than a decrease) in inward trade costs.
This enables us to isolate the role of MIEs by comparing domestic economies that are identical
before the trade shock but differ in terms of the pool of most-productive inactive firms. The
graph indicates that, consistent with Proposition 3.2, for a given increase in inward trade costs,
part of the adjustment takes place through the choke price and leads to pro-competitive effects.
The figure also reveals that, nevertheless, as MIEs become less heterogeneous (i.e., productivity
draws get less dispersed), more of the adjustment takes place through the mass of MIEs. In
fact, by decreasing the degree of heterogeneity, the model converges smoothly to a limit with
an adjustment as in Figure 3b. This figure depicts a scenario with ex-ante homogeneity which,
consistent with Proposition 3.1, determines that the choke price is not affected by reductions

in inward trade barriers. Instead all of the adjustment is through the mass of MIEs.

Figure 3. Variations in Inward Trade Costs in a Small Economy - Monopolistic Competition

(a) Ex-Ante Heterogeneous MIEs (b) Ex-Ante Homogeneous MIEs
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Note: In Figure 3a, a given increase in import trade costs is considered.

Given issues related to numerical convergence, it is not possible to depict within the same
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graph how the model converges smoothly to a limit that takes place exclusively through
extensive-margin adjustments. However, it is possible to do so based on productivity distribu-
tions that exhibit mass points. This also makes it possible to include both ex-ante homogeneity
and ex-ante heterogeneity of MIEs within the same framework.

Specifically, suppose that each firm obtains a productivity draw with probability one, im-
plying that ex-ante and ex-post qualifications coincide. Moreover, assume that there are several
groups where, within each of them, firms share the same productivity and, so, they are homo-
geneous. Nonetheless, among groups, firms have different levels of productivity, determining
that they are heterogeneous across groups.

In Figure 4, we depict the adjustment that takes place when there is an increase in import
trade costs. We compare two distributions in H with an identical characterization of active
firms in the initial situation, but where the set of inactive firms in each of them differs according
to the degree of heterogeneity between groups. The figure contains two cases distinguished by
whether heterogeneity between the groups of inactive firms is large (blue lines) or small (green
lines).

Figure 4. The MIEs’ Degree of Heterogeneity and the Choke Price
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The first conclusion we can obtain is in relation to the case of homogeneous MIEs. In the
graph, there is an adjustment through homogeneous MIEs when the variation in import trade
costs is such that MIEs belong to the same group before and after the trade shock. Graphically,
by focusing on either the green or blue lines, the effect on the choke price is demonstrated by
variations along any of the different horizontal line segments. Thus, for those variations of
trade costs, the choke price does not vary and the model is adjusting through variations in the
mass of MIEs.

The second conclusion is regarding the case of heterogeneous MIEs. An adjustment with
heterogeneous MIEs occurs when the increase in import trade costs is such that MIEs belong
to different groups. This case is graphically depicted by a discontinuous increase in the choke
price at either the green or blue lines. To compare how the degree of heterogeneity affects the
variation in the choke price, we exploit that the productivity distributions differ by the pool of

inactive firms. In particular, the blue lines correspond to a large heterogeneity between groups,
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while the green lines assumes this is small.

By comparing these lines, we can see how the magnitude of the discontinuous jump in
the choke price depends on the MIEs’ degree of heterogeneity. Specifically, if the differences in
productivity between the groups is more pronounced (blue-lines case), then greater variations in
the choke price are necessary to restore the equilibrium. Otherwise, when differences in marginal
costs are negligible (green-lines case), the variation in the choke price is also negligible, thereby
implicitly determining that the adjustment takes place almost exclusively through the mass of

domestic firms.

3.4 Activating the Export-Opportunities Channel: Ex-Ante Ex-
porting MIEs

In the following part, we inquire upon the conditions to activate the export-opportunities
channel. Intuitively, this channel operates creating pro-competitive effects by the positive effect
it has on expected profits, which induces the creation of firms that, in particular, serve their
domestic market. The next proposition establishes that this occurs when MIEs are ex-ante

exporters.

Proposition 3.3

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Let trade costs T° and T be such that Ty < Tip for some country F' € C\{H}. Suppose a
monopolistic competition market structure, where MIEs under 7* belong to £ and there is some
boundary condition which ensures that MIEs also belong to £ under 7. Then:

o If firms from H belonging to £ are ex-ante exporters in F,

— Pt < pEFT and ¢y < s
— for firms that are active in both equilibria, piiy (¢), q¢ify (¢), mify (¢), and pify (c)
decrease relative to the equilibrium with T, and
E Ex .
_ MH** > MH*)
o If firms from H belonging to £ are not ex-ante exporters in F, pi*** does not vary and

neither the prices, quantities, marginal-cost cutoff, and masses of firms serving H do so.

Taking into account how the channel intuitively operates, the fact that MIEs necessarily have
to be ex-ante exporters for pro-competitive effects to emerge is straightforward. To see this,
notice that, since markets are segmented, better export access does not modify the decisions on
domestic prices and quantities of firms that are active before and after the trade shock. Instead,
this shock affects domestic conditions if it produces entry of firms and some of them serve the
domestic market. Nonetheless, for this to occur, the MIEs, which are the firms through which
extensive-margin adjustments take place, necessarily have to be impacted by the shock, and

this is equivalent to assuming that they are ex-ante exporters.
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Given this, next, we investigate when MIEs are ex-ante exporters in each setup variant. In
the non-degenerate variant, this takes place when firms in £ make entry decisions anticipating
that, for some subset of marginal costs, they would eventually export. Thus, new export oppor-
tunities increase a firm’s expected profits, thereby inducing entry to the industry. Eventually,
while not all of the firms survive, some of them become active in the domestic market, making
conditions at home tougher. Mathematically, this can appreciated through (FE-ND) where,
given an increase in profitability due to better export access and the fact that trading partners’
chokes prices are not affected because of the small-economy assumption, zero expected profits
can only be restored if the domestic choke price varies. Otherwise, when firms in £ serve exclu-
sively the domestic market, the same condition reveals that the choke price is identified with
independence of export trade costs.

Concerning the degenerate variant, recall that ex-ante and ex-post concepts coincide, and
that MIEs are the subset of least-productive firms that serve the domestic market. Taking
into account the latter, if MIEs are exporters then any other domestic firm would be exporting
too since, by definition of what the MIEs are, the rest of the firms are more productive. In
other words, a scenario with MIEs that are ex-ante exporters implies there is no selection into
exporting, which is at odds with the vast empirical evidence documenting that only a subset of
firms export. On the contrary, if we want to reflect selection into exporting, MIEs must not be
ex-ante exporters, which determines that profits of MIEs identify the choke price without being

affected by new export opportunities and, so, the export-opportunities channel is inactive.

4 Applications to Monopolistic Competition

In this section, we apply the results obtained for monopolistic competition. First, in Section
4.1, we establish assumptions to generate settings a la Krugman, Melitz, and Chaney/short-run
Melitz, and determine which channels are active in each of them. Our main conclusion is that
the Melitz and Krugman settings operate exclusively through the export-opportunities channel,
while the Chaney /short-run Melitz framework does it through the import-competition channel.

Then, in Section 4.2, we apply the results to unilateral liberalizations between two large
economies. In particular, we establish conditions that generate specific competitive effects in

the liberalizing country.

4.1 Krugman, Melitz, and Chaney/Short-Run Melitz Settings

To obtain standard settings of monopolistic competition, it is necessary that & constitutes

the only group in the economy, since there is no partition of firms in any of them. This is
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accomplished by setting ¢, = ¢f and ¢; = ¢, so that Z and N are empty sets.

The following are the critical assumptions that are necessary to generate each case.

e Melitz and Krugman. The Melitz setting corresponds to a non-degenerate variant
where £ constitutes the only group and firms are ex-ante exporters. The Krugman model
is the limiting case where each firm gets a productivity draw from a distribution exhibiting
negligible heterogeneity.

e Chaney/short-run Melitz. It corresponds to a degenerate setup where £ constitutes
the only group, there is selection into exporting, and G¢ is atomless (i.e., D¢ is different
for almost all firms).

By identifying the features of MIEs that these assumptions imply, we can apply the proposi-
tions obtained for monopolistic competition and establish which channels are operating in each
setting.

First, consider the Melitz setting. This is a particular case of the non-degenerate setup,
determining that all firms which pay the entry cost constitute the group of MIEs and they are ex-
ante alike. Thus, the MIEs are ex-ante homogeneous, which implies that the import-competition
channel is always inactive and, so, Proposition 3.1 applies. Moreover, this proposition also holds
in Krugman, since it is the limiting case of Melitz with negligible heterogeneity.

In addition, in Melitz it is assumed that for some productivity draws firms would be eventu-
ally exporters, thereby generating selection into exporting ex post. In that model, this can only
be generated if each firm considers that it exports with a positive probability, determining that
MIEs are ex-ante exporters. Therefore, Proposition 3.3 applies. In the case of the Krugman
model, the proposition also holds since, to have two-way trade, it is necessary that in each
country at least one firm exports and, due to firm symmetry, all active firms would export too.

As for the Chaney/short-run Melitz setting, since it constitutes a special case of the degen-
erate variant, MIEs correspond to the subset of least-productive firms that serve the domestic
market. Moreover, the marginal-costs distribution of firms ex-post is atomless, which is only
possible if the set of firms with identical Dy has measure zero. Thus, all firms, and in par-
ticular the MIEs, are ex-ante heterogeneous, which implies that Proposition 3.2 holds and the
import-competition channel is always active.

Furthermore, to generate selection into exporting in the Chaney/short-run Melitz setting,
it is necessary to assume that the least-productive firm serves exclusively its domestic market.
Thus, unlike what occurs in the Melitz setting, this property implies that MIEs are not ex-
ante exporters. Therefore, by applying Proposition 3.3, it is determined that the export-

opportunities channel is inactive.
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4.2 Unilateral Liberalizations between Two Large Countries

In this part, we consider a world consisting of two large countries, denoted by H and F', and
a reduction in inward trade barriers in H as a trade shock. Our focus is on the impact of this
trade shock on the competitive conditions of H and F', along with the behavior of their domestic
firms. The experiment allows us to simultaneously investigate the impact due to better export
access (effects in F') and tougher import competition (effects in H) when there are two large
countries.

Unlike the case where H is a small country, this experiment creates feedback effects that need
to be taken into account. Specifically, dispensing with the small-country assumption entails
that the competitive conditions in F' (i.e., pp®*) are affected by trade shocks in H which, in
turn, creates indirect effects. Thus, H and F' are affected by the channel operating in a small
economy and changes in their export conditions.

To incorporate this, we define the export-conditions channel, which captures the direct
and indirect effects on the country’s domestic conditions caused by changes in its trading
partner’s choke price. Remarkably, the export-conditions channel is activated and deactivated
by the same conditions as those for the export-opportunities channel. Therefore, we can apply
Proposition 3.3 to analyze whether pro-competitive effects are created by the export-conditions
channel. Intuitively, this follows because, even though each channel is triggered by a different
variable, both operate through variations in expected export profits. Therefore, the fact that
the export-opportunities channel acts through a reduction in outward trade costs, whereas the
export-conditions channel does it through changes in the foreign choke price, is inconsequential.

To formalize the results, we consider an infinitesimal variation in inward trade barriers in

H. Our focus is on the behavior of domestic firms and all the results follow by determining how

max

Py

markups, and marginal-cost cutoff.

max

and pp*™* are impacted, since the choke price is a sufficient statistic for domestic prices,

We relegate a formal derivation of the results to Appendix A.2. Instead, next, we show
how by using the propositions for a small country we can assess whether pro-competitive, anti-
competitive, or null effects are created in each country. To accomplish this, we proceed in two
steps: first, we decompose the total effect on channels and, then, apply the conditions on MIEs
for the activation and deactivation of them (i.e., Propositions 3.1, 3.2, and 3.3).

Regarding the decomposition of channels, irrespective of the setup variant that is considered,
it is possible to show that the equilibrium conditions in each of them determine reduced-

max ( max.

form equations pi™* (pa®*; 7py) and pp

max ( max.

P Tey). Thus, the equilibrium is given by a pair

21



4 APPLICATIONS TO MONOPOLISTIC COMPETITION

(P, pipax*) such that,

prlr_}ax* — pgax (pr;ax* TFH) , (5&)
PR = PR (DF 5 Ton) (5b)

This implies that the system (5) is independent of any other endogenous variable such as the
mass of incumbents. By keeping some variables constant, these functions make it possible to
split the total effect on each choke price into different channels. Specifically, consider country
F', which is the country that faces new export opportunities. Then, the total effect on its choke
price is given by
Apmax (phaxe; 7o)

apmax * (pgax *, TFH) apmax * ( max * . TFH) apmax * (p%lax *)

=\ + A (6)
dTFH aTFH PN 8]9%&)( aTFH
vV vV
export-opportunities channel export-conditions channel

where A is a multiplier of effects which captures that, given feedback effects, a trade shock
creates indirect effects through the impact on each trading partner’s choke price. Under stability
conditions of the system (5), it can be shown that A > 0.

Equation (6) indicates that the total impact on p#** is determined by the total effects due
to the direct impact of 7py (the export-opportunities channel, as in the small-country case)
and the total effect by the direct impact of 7rg on p*** (the export-conditions channel, arising
due to the large-countries assumption).

Regarding country H, which is the one that faces tougher import competition, the total
effect can be split in the following way:

dpmax * (p%lax *, TFH) apmax * <p%1ax *) apmax * ( max *) apma.x * ( max ., TFH)

— ) +A (7)

max
d7rn o OTrH Py OTrn y
Vv Vv
import-competition channel export-conditions channel

Equation (7) establishes that the total impact on p%*** is composed of the total effects due to
the direct impact of 7py (the import-competition channel, as in the small-country case) and
the total effects caused by the direct impact of 7y on pp** (the export-conditions channel,
arising due to the large-countries assumption).

For each term of equations (6) and (7), the assumptions on MIEs for the deactivation and
activation of each channel establish their signs which, in turn, lead to specific outcomes.

Next, we illustrate its use by focusing on the effects in H, which enables us to determine
a set of sufficient conditions on MIEs that generate the specific outcomes in the studies stated
in the introduction (i.e., Figure 2). In particular, they identify a set of conditions that leads to
anti-competitive effects, which in the literature has been known as the Metzler paradox.

The conditions are presented in Figure 5 and establish a definite sign for (7). For instance,

they rationalize the results in Melitz and Ottaviano (2008), where anti-competitive effects arise
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in a Melitz setting, but pro-competitive effects take place in the Chaney/short-run Melitz

framework.

Figure 5. Unilateral Liberalizations with Two Large Countries in Monopolistic Competition:

Conditions for Effects in H

MIEs ex-ante heterogeneous? YES PRO MIEs ex-ante heterogeneous? NO ANTI
—> | COMPETITIVE —>| COMPETITIVE
MIEs ex-ante exporters? NO EFFECTS MIEs ex-ante exporters? YES EFFECTS

MIEs ex-ante exporters? NQ

MIEs ex-ante heterogeneous? N0> NO
3 EFFECTS

Next, we explain in terms of channels how these assumptions on MIEs generate the out-

comes.

5

e Anti-Competitive Effects: this arises if MIEs in both countries are ex-ante homoge-

neous (i.e., the import-competition channel is inactive) and ex-ante exporters (i.e., the
export channels are active). These assumptions hold, for instance, in the Melitz and
Krugman settings. Thus, the existence of anti-competitive effects in H follows because
better export opportunities for F' create tougher competitive conditions in F which, in
turn, entails worse export conditions for H. Given that the import-competition channel
is shut, this is the only effect that operates in equilibrium in H.

Pro-Competitive Effects: this holds if MIEs in H are ex-ante heterogeneous (i.e.,
the import-competition channel is active) and are not ex-ante exporters (i.e., the export
channels are inactive). Under these assumptions, pro-competitive effects are generated
because H is only affected by an exposure to tougher import competition. As an example,
these conditions hold in the Chaney/short-run Melitz setting.

Null Competitive Effects: this holds if MIEs in H are ex-ante homogeneous (i.e.,
the import-competition channel is inactive) and not ex-ante exporters (i.e., the export
channels are inactive). Two examples where these assumptions hold are the following.
First, a non-degenerate setup where the set of MIEs only serve the domestic market.
Second, a degenerate setup where MIEs share the same productivity and there is selection

into exporting, so that MIEs do not export.

The Cournot Model

In this section, we outline the setup of the Cournot model and derive its equilibrium. We con-

sider a setup where each firm knows its productivity, making the model akin to the degenerate

variant of monopolistic competition with respect to heterogeneity. Therefore, the model can be

reinterpreted as one where each firm pays an entry cost to obtain a specific productivity draw

with probability one. Due to this, ex-ante features of MIEs coincide with their actual charac-
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5 THE COURNOT MODEL

teristics and, except when we establish a direct connection with monopolistic competition, we
omit any ex-ante or ex-post qualification.

The incorporation of an integer number of firms modifies the analysis relative to monop-
olistic competition in three respects. First, since firms can influence market conditions, they
take strategic considerations into account when making decisions. Second, extensive-margin
adjustments at the market have discontinuous effects and it is not necessarily the case that
the least-productive active firm earns exactly zero profits. Finally, the MIEs comprise only one
firm and we refer to it as the last entrant, which corresponds to the least-profitable firm that
is active in the domestic industry. Similar to the remark above, we only refer to last entrants
as MIEs when we make a link with monopolistic competition.

The conclusions that emerge from the propositions we state below are: (i) the fact that
the last entrant does not necessarily break even introduces a new channel to the analysis, and
(ii) the inclusion of strategic considerations per se does not affect the conclusions regarding
competitive effects of monopolistic competition.

The new channel introduced in (i) is what we denominate the MIFEs profits channel. We
show that this channel is inactive as long as the profits of the last entrant of each equilibrium
are the same, independently of whether these profits are zero. In addition, conclusion (ii) is a
consequence that, when MIEs are characterized equivalently across models, the same conditions
prevail for the activation and deactivation of channels as in monopolistic competition. In
particular, when the integer number of firms is assumed away, the same characterization of

results as in monopolistic competition is obtained.

5.1 Setup and Optimal Variables

The framework is similar to monopolistic competition in some respects. In particular, incorpo-
rating that there is a discrete number of varieties and firms, it has a demand and supply side as
in Section 2.1 and Section 2.2. On the contrary, given that MIEs collapse to the last entrant,
we need not establish any partition of firms to identify them and, hence, obtain results.

We suppose that each firm w gets a productivity draw from a degenerate DY, which deter-
mines a marginal cost ¢,. Thus, by allowing for D¢ of the last entrant in each equilibria being
equal or different, we are able to encompass the cases of homogeneous and heterogeneous MIEs.

The inverse demand for a variety w produced in ¢ and sold in j is p;; (w) = oj—7;¢;; (w)—n;Q;
with Q; = >7,ccQij and Q5 == 3 o, @ij (w). We denote the marginal cost of a firm w
inclusive of trade costs by ci’ := ¢, + 7;;. In this framework each firm is able to influence

P (Qj;) through its choice of quantities. Thus, the best-response quantities in j of an active
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5 THE COURNOT MODEL

firm from ¢ with marginal costs ¢, are
05— @ =
2 (75 + ;)

where Q;“ is the sum of quantities supplied in j by all firms except w.

4 (Qy ¥ i) = , (8)

To establish a direct link with monopolistic competition, we reexpress the optimal variables
in terms of the choke price. To do this, we exploit that there is a one-to-one relation between
p7** and Qj, given by pi** (Q;) = a; —n;Q;. Thus, the inverse demand is py; (w) = pi*™ (Q;) —
7;¢i; (w), which determines that the optimal quantities and prices as functions of the choke

price are:

max (Q]) o CZ)”

Gij [P (Qy) 5 ¢] = (9)

27 + ;)
max Tz_] . mﬂX (Q]) (/7] + 77]) + ’YjCZ;”
Dij [p] (QJ) ] : 2y, + 1

Moreover, optimal linear markups are j |p [ max (Qy) 5 e’ = ;;TT; [p;nax (Q;) — c’], while rel-
7

2] ity PP In turn, optimal profits in § of
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ative markups are m [ max (Q) 5 e’ ] =
an active firm w from ¢ are

i [ @5 ) = s [ (@) = ) = (10)

5.2 Entry Process and Reindex of Variables

Given that multiple equilibria can arise in oligopoly models, additional structure is required
for its characterization. To keep the model in line with monopolistic competition and only
allow for differences in MIEs, we suppose that firms enter following a productivity order.?
This assumption holds as an equilibrium property in monopolistic competition and is usually
incorporated in oligopoly models to ignore equilibria where less-productive firms crowd out
more productive ones. In the international-trade literature, it is a maintained assumption
in, for instance, Feenstra and Ma (2007), Atkeson and Burstein (2008), Eaton et al. (2012),
Edmond et al. (2015), and Gaubert and Itskhoki (2018).

To have a well-defined order, we follow a similar approach to the one used in the literature
of oligopolies with firm heterogeneity (e.g., Eaton et al. 2012 and Gaubert and Itskhoki 2018).
This determines that we can define a cost index which establishes a strict order for all potentially
conceivable firms in each market. To accomplish this, we suppose that country-specific fixed
costs are strictly positive and do not depend on the country of origin. The former rules out

that a set of firms earning zero profits provide zero quantities which, otherwise, would make

3More generally, a profitability ranking could be defined as the criteria to order firms. Since, in our case,
firm heterogeneity is exclusively due to efficiency, productivity and profitability rankings are equivalent.
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5 THE COURNOT MODEL

the equilibrium indeterminate.

Also, for the study of the import-competition channel, we assume that entry costs are
the same in each country. This has the goal of avoiding a taxonomy of cases for the proofs
regarding the origin country of the least-productive firm in each market. In fact, given the
assumption on market fixed costs and that all active firms serve at least their domestic market,
we directly suppose they are zero. We restore the assumption FF¥ > 0 when we study the
export-opportunities channel where, to assess the role of better export access, last entrants
have to necessarily be domestic and, so, entry costs do not affect the order of entry. For the
applications, where we suppose that last entrants are domestic to have a definition of MIEs in
line with monopolistic competition, the assumption is inconsequential.

All this determines that firms differ only by the marginal cost of delivering to a market.
Moreover, incorporating that each variety in 2 corresponds to a specific potential firm, so that
Q = UpeefY;, we can establish an order which applies to each firm that could potentially be
active in the industry.

We formalize the entry order through an order relation. For each country i € C, we use ¢}’
as the cost index of a firm w from j € C. Given the existence of trade costs, the cost incurred

by a firm supplying one unit depends on the market being served. Thus, there is a different

Tki
w’

order relation for each country. Formally, we define >—; on Q such that " >; ' iff >

~ol

where w” € Q;, W' € Q4, and j, k € C. Notice that, since 7=; is defined on €, it orders all the
conceivable firms in the world. While this order relation establishes a strict order for firms with
different cost indexes, it does not do so when they are equal. For the purposes of our paper,
any order among equivalent firms provides same results. Thus, from now on, we suppose there
is some arbitrary order among the firms having the same cost index. Also, we suppose that, if
after a variation in the trade costs some firms end up having the same cost index, the order of
the status quo is preserved. These assumptions define »=~; as a strict order among firms.*
Given the definition of 7Z;, we are able to construct an order-preserving bijective function
that allows us to reindex all the variables in a one-to-one fashion. Formally, for each country
i, there exists a mapping w + r; (w) that orders the elements of Q according to 7;: given
w” W' € €, the mapping is such that r; (W") > r; (W) iff w” 2; W'. In words, this means that

firms with greater index r; have greater unit costs to serve i. We denote by N; the total number

)~

order. This is what allows us to obtain an order-preserving bijective function that reindexes all the variables
in a one-to-one fashion, i.e., that the function is order isomorphic (see, for instance, Ok (2007), Section B.2).
Without assuming an arbitrary order between firms with a same cost index, (Q >-) is only a complete pre-

4Formally, establishing an entry process with a strict order means that we need to endow (ﬁ = ) with a linear

)’ ~T

ordered set (i.e., complete and transitive), implying that the equivalence classes defined by 7-; are not necessarily
singletons. Once that we assume an arbitrary order among the firms belonging to a same equivalence class, we
are allowed to extend the complete preorder to a linear order. This is because it satisfies the additional property
of 7; being antisymmetric, so that the equivalence classes are singletons.
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6 CHANNELS IN THE COURNOT MODEL

of active firms in 7, and €); := {w cQ:r(w) < Ni} the set of active firms in i. Likewise, we
denote Nj; the number of firms from j which are active in 4, and Q;; := {w € ﬁj 1 (w) < Ni}
the set of active firms in ¢ from j. Notice that both NN; and Nj; play the dual role of total
number of firms and index of the last entrant.

To keep notation simple, when we use r; as an index, we implicitly assume that it is relative
to the set Q. Likewise, the index rj; is relative to the set ﬁj. In addition, we occasionally
omit country subscripts for trade costs when only the order of the firm is relevant. Thus, for

instance, we denote the cost index of the last entrant in 7 by cf..

5.3 Equilibrium

In each equilibrium, we suppose that there is at least one domestic and one foreign firm active.

Consider countries i,j € C. Given optimal quantities as in (9), the total quantity supplied
by firms from j to 7 is given by Qj; (Q;;75:) = Zwegﬁ i [p?ax (Q)) ,clj’]. Using this, the
equilibrium at the market stage for a given 2; requires that
> Qi Qi) = Qi (NE)
jec
so that the optimal quantities chosen by each firm are consistent with the aggregate quantities.
Firms serve each country as long as they anticipate positive profits. This implies that, for

country 4, the following inequalities have to hold:
i (P (Qy) ;¢7) > 0 for all w € Qj; and j € C,

for any q, > 0, 7 [P (Q; + qu) , qu; c7'] < 0 for w ¢ Qj; and j € C,

where mj; [P (Q; + ¢u) s Gui &3] = qo (PP (Q; + qu) — 7iGw — ¢’ ) — [ is w’s profits for any
arbitrary quantity ¢q,. Given the entry order, the reindex of variables, and the monotonicity of

optimal profits on the index cost, these conditions can be reexpressed as

P (Qi) — ey, 2 & (FE-C)

P (Qi + quH) — 1 < &

where & := 2y/7;f and ¢Vt = ¢ (Q;, R 4 1)-

6 Channels in the Cournot Model

We proceed to inquire upon the conditions that activate and deactivate the channels by following
a similar approach as for monopolistic competition. Specifically, we focus on a country H that

we suppose is small, and compare the equilibrium under two vectors of trade costs, 7* and 7**.
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6 CHANNELS IN THE COURNOT MODEL

Also, we continue to denote their equilibrium values with superscripts * and *x, respectively,
and refer to the last entrant of each equilibrium by N}, and Nj, with corresponding profits
7y and 7.

Given that firms do not face any inherent uncertainty regarding their productivity, we do
not add any ex-ante qualification to describe the features of firms. However, it is worth keeping
in mind that thinking of these features as also holding in ex-ante terms is what makes it possible

to establish common results across models of imperfect competition.

6.1 The Import-Competition Channel

The next proposition analyzes the effects coming from the import-competition channel when

TH*

last entrants are homogeneous. Formally, this corresponds to the case where cJTV;I = C ie.,

when the last entrants have the same marginal cost.

Proposition 6.1

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a model a la Cournot and let " and T** be such 7';‘]} < TJT‘H with strict inequality for at
least one country. If the last entrants in H are homogeneous, then:
o if T < Ty, then
_ pl’II{laX** <p%ax*’
— for firms that are active in both equilibria, pify (¢), aify (¢), mify (¢) and iy (c) are
lower relative to the equilibrium with T*, and
— the set of domestic firms is either the same or some of them exit;
o if Ty =Ty, then
— plwcer — pmaxs
— for domestic firms that are active in both equilibria, pijy (¢), q¢ify (¢), mify (¢) and
wify (c) do not vary relative to the equilibrium with T*, and

— some of the domestic firms exit.

Before interpreting the results, we present the case of heterogeneous last entrants, i.e., when

CR,*}; + cf\,;; .

Proposition 6.2

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a model a la Cournot and let 7" and T** be such 7‘]’-*[3 < T]’-‘H with strict inequality for at

least one country. If last entrants in H are heterogeneous and 75 < Ty:
max sk max x

® D <P

e for firms that are active in both equilibria, pify (¢), qify (¢), mify (¢) and pify (¢) are lower
relative to the equilibrium with T, and

o the set of domestic firms is either the same or some domestic firms exit.

Notice that these propositions do not require a characterization of any firm other than the
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6 CHANNELS IN THE COURNOT MODEL

last entrant. This clearly shows the relevance of MIEs for how the model adjusts and, hence,
determines outcomes.

The first conclusion we can obtain is that when 7}, = 7}, so that the MIEs profits channel
is shut, pro-competitive effects are created if the last entrants are heterogeneous while null
competitive effects emerge if they are homogeneous. Put differently, once the MIEs profits
channel is shut, the import-competition channel is activated and deactivated in the same fashion
as in monopolistic competition. The fact that, for that market structure, no explicit assumption
about the MIEs profits channel is stated follows because smoothness assumptions ensure this is
always satisfied through the particular case that 75, = 7;; = 0. Thus, this result highlights that,
once MIEs are characterized equivalently across models, the Cournot model and monopolistic
competition generate the same qualitative outcome regarding the import-competition channel.

While a scenario where 73; = 737 could be considered quite a particular case when there is
a discrete number of firms, actually, it holds in the pervasive case of the literature where the
integer number of firms is assumed away. More generally, 7}, = 7}/ is also relevant for scenarios
where differences in profits between last entrants are small.

In addition, the proposition establishes that, when 7} < 7}, the MIEs profits channel
reinforces any pro-competitive effect. Nonetheless, it is worth remarking that, if the MIEs
profits channel is the only operating channel, the pro-competitive effects created are bounded
by the profits of the last entrant: in any equilibrium, the choke price cannot be lower than the
level that makes the last entrant earn exactly zero profits.

To illustrate the results of the different propositions, in Figure 6 we depict the impact of
decreases in inward trade costs, where graphs differ according to whether lasts entrants are
homogeneous or heterogeneous. Further details about this numerical example can be found in
Appendix C.2.

The first aspect that can be appreciated by presenting the last entrant’s profits and the
choke price within the same figure is that the choke price follows the pattern of the last entrant’s
profits. This illustrates graphically that, by characterizing a small subset of firms (or, in the
Cournot case, one firm), we are able to identify whether pro-competitive outcomes are created.

Regarding competitive effects, unlike monopolistic competition, graphically identifying cases
where the effects stem exclusively from the import-competition channel is not immediately
visible. It requires us to compare levels of the choke price where variations in trade costs are
such that, before and after the trade shock, the last entrant earns the same profits. This ensures

that the MIEs profits channel is shut.
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6 CHANNELS IN THE COURNOT MODEL

Figure 6. Variations in Inward Trade Costs in a Small Economy - Cournot

(a) Homogeneous Last Entrants (b) Heterogeneous Last Entrants
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In each graph of Figure 6, we identify one of these cases through the inclusion of dashed
lines that identify when last entrants are having zero profits. Moreover, we utilize orange dots
to indicate the equilibrium choke prices corresponding to those situations. In relation to this,
it is worth remarking that zero profits constitutes only a particular case where the MIEs profits
channel is shut, since all that is needed is that the profits of the last entrant in each equilibrium
have the same value. Nonetheless, we have focused on the zero-profits case since it arises under
the pervasive case where the integer number of firms is dispensed with.

By comparing the choke prices that keep the last entrant’s profits at zero following a trade
shock (i.e., the orange dots), in Figure 6a we can observe that the effects in Cournot are the
same as in monopolistic competition. Specifically, when last entrants are homogeneous, the
import-competition channel is inactive, which means that the choke price does not vary. On
the other hand, when last entrants are heterogeneous as in Figure 6b, the comparison of choke
prices corresponding to zero profits indicates that the import-competition channel is active and

generates pro-competitive effects.

6.2 The Export-Opportunities Channel

Next, we study the conditions under which the export-opportunities channel is active. Since
this case generates effects through entry of firms due to a better access to foreign markets,
the proposition needs to be established by supposing that the least-profitable firms in each

equilibrium are domestic.

Proposition 6.3

Consider a world economy with an arbitrary number of countries where H is a small economy.
Suppose a model a la Cournot and let 7% and T** be such that 7;/p < Tfp for some country
F € C\{H}. If in H the least profitable firms are domestic and the last entrant serves both H
and F', then:
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o if there are extensive-margin adjustments of domestic firms and 7™y < Ty, then
_ pgax** <p%ax*
)
— for firms that are active in both equilibria, piiy (¢), @iy (¢), mify (¢), and wify (c)
are lower relative to the equilibrium with 7*, and
— some inactive firms from H become active;
e if there are no extensive-margin adjustments of domestic firms, then there are no changes

in H.

From the proposition we can conclude that, in order for better export access to generate pro-
competitive effects, two conditions are necessary: the last entrant has to be an exporter and
at least one firm has to enter following the trade shock. As in monopolistic competition, this
reflects how the mechanism intuitively operates: tougher domestic competitive conditions are
created only if better export access induces some firms to enter and they serve the home market.

Notice that, in monopolistic competition, the conditions for activating the export-
opportunities channel do not include that there has to be entry of a firm. This is because
the assumption is always satisfied in monopolistic competition: smoothness assumptions de-
termine that there are always extensive-margin changes after a trade shock. Consequently,
the proposition establishes that, once we make assumptions in line with monopolistic compe-
tition, the Cournot model behaves similarly regarding the activation and deactivation of the
export-opportunities channel. Thus, it only requires to determine whether last entrants are
exporters.

In relation to this, given that the Cournot model resembles the Chaney /short-run Melitz
setting, it also implies that the same remark as in that variant holds: export opportunities
generate pro-competitive effects only if there is no selection into exporting, which conflicts with

the extensive empirical evidence documenting that only a subset of firms export.

7 Applications of the Cournot Model

Utilizing the results from the Cournot model, next we consider several applications. The first
one explores the consequences of assuming away the integer number of firms. The main con-
clusion we derive is that, under this assumption, the model behaves exactly as in monopolistic
competition regarding the activation and deactivation of channels. This is a consequence that,
under this assumption, the two additional conditions that always hold in monopolistic com-
petition also prevail in Cournot: the MIEs profits channel is inactive and there are always
extensive-margin adjustments.

After this, we study the case of restricted entry. This corresponds to a scenario where,
following a trade shock, there are no extensive-margin adjustments. For this case, we conclude

that the import-competition channel and export-opportunities channels are always inactive,
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while the MIEs profits channel is always active and generates pro-competitive effects.

Finally, we consider the case of unilateral liberalizations between two large countries. In
particular, regarding our applications, the results indicate that, when the integer constraint is
assumed away, the same mapping as in monopolistic competition between the MIEs’ features
and outcomes for a unilateral liberalization between two large countries can be established. In
addition, under restricted entry, there are always pro-competitive effects.

In all the applications, we assume that the set of least-productive firms are domestic. This
ensures the model is consistent with monopolistic competition, which enables us to make a

comparison with it.

7.1 Assuming Away the Integer Constraint

Formally, assuming away the integer constraint means that the measure of the last entrant is
a real number, Ny € R, . This is usually incorporated into oligopoly models with the goal of
making zero profits always hold, which facilitates the determination of results.’

Introducing this into the Cournot model has two implications. First, it ensures that 7} =
73 and therefore, by construction, the MIEs profits channel is always inactive. Notice that,
even though profits happen to be zero, what matters for this conclusion is simply that the last
entrant in each equilibrium garners the same profits. On the other hand, the specific value
which establishes the equality is inconsequential.

Second, ignoring the integer constraint entails that there are always changes at the extensive
margin. This occurs because, after any trade shock, the real part of Ny always adjusts in order
to ensure that 7} = 7};. This affects Proposition 6.3, by implying that it is only necessary to
determine whether last entrants are exporters to know if the export-opportunities channel is
active.

Both facts allows us to conclude that, when the integer constraint is assumed away, the
activation and deactivation of the import-competition channel and export-opportunities channel
are determined by exactly the same conditions as in monopolistic competition. Specifically,
taking into account that the MIEs collapse to the last entrant and that ex-ante and ex-post
features coincide, homogeneity of last entrants shuts the import-competition channel while their
heterogeneity reactivates it; furthermore, the export-opportunities channel is active when last

entrants are exporters and is shut if they are not.

5Ny can be defined formally as ]VH + 6, where ZVH € N is the integer part of Ny and § € Ry . The term
1+ 6 can be interpreted as the measure of the last entrant. After any trade shock and given the value Ny of
the new equilibrium, assuming the integer number of firms away means that § always adjusts to ensure that
the mass of the last entrant is consistent with zero profits.
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7.2 Restricted Entry

The case of restricted entry can be analyzed as a special case of our free-entry framework. This
arises when, following a trade shock, there are no extensive-margin adjustments. This could be
ensured by, for instance, supposing large differences between active and inactive firms regarding
productivity, such that no firm enters or exits after a trade shock.

Regarding the conditions for the activation and deactivation of channels, the following
can be established. First, given that there are no extensive-margin adjustments, the export-
opportunities channel is always inactive. This follows by applying Proposition 6.3.

Second, by definition of a restricted-entry scenario, the last entrant is the same before
and after any trade shock. Thus, trivially, last entrants are homogeneous across equilibria.
Moreover, in Appendix A.4 we prove that, when there are no extensive-margin adjustments of
domestic firms and the last entrant under 7* is domestic, 77 < 7T} is always satisfied after
a decrease in inward trade barriers in H. Both facts determine that the import-competition
channel is inactive while the MIEs profits channel is active. Therefore, by applying Proposition
6.1, reductions in inward trade barriers always lead to pro-competitive effects.’

To illustrate the implications of the last fact, we can make use of any of the graphs in Figure
6, where a reduction in import trade costs is considered. Given some trade costs at the initial
equilibrium, the application of the results requires that we bound the variation in trade costs
such that there are no changes at the extensive margin.” Graphically, regarding the effect on
the choke price, this corresponds to any continuous segment between two consecutive orange
dots. Along that range of variations in trade costs, the number of active firms does not vary,
which explains why there are no discontinuous jumps. Moreover, the negative slope along that
segment indicates that the trade shock reduces the last entrant’s profits, thus demonstrating

that the MIEs profits channel is active and creates pro-competitive effects.

7.3 Unilateral Liberalizations between Two Large Countries

Next, as in Section 4.2 for monopolistic competition, we consider a scenario with two large
countries, H and F', and study the effects on each of them following a reduction in inward
trade barriers in H. Recall that, when there is a trade shock between two large countries, each
country is affected simultaneously by the channel operating in a small economy and changes

in its export conditions. This is a consequence that changes in the domestic conditions of H

6 Additionally, in Appendix A.4, we prove a more general result which indicates that, under restricted entry,
PE¥** < pp™** even if the last entrant under 7* is not domestic.
"Notice that, either Figure 6a or Figure 6b can be used, even though they refer to cases where last entrants
are labeled either homogeneous or heterogeneous. This is because, once that the variation in trade costs is
bounded, we always move along a segment where the last entrant is the same before and after the trade shock.
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max *x

have an impact on the competitive conditions of F' (i.e., pp®**). Our goal is to compare results
relative to the monopolistic-competition model and, also, rationalize outcomes obtained in the
literature.

We begin by considering a scenario where the integer number of firms is dispensed with.
Under this assumption, we have showed that exactly the same conditions on MIEs (i.e., the
last entrant) as in monopolistic competition activate and deactivate each channel. This follows
because MIEs always break even under both market structures and, so, the MIEs profits channel
is inactive. Consequently, when the integer constraint is ignored, the analysis of a unilateral
liberalization between two large countries is exactly the same as in monopolistic competition.
Thus, the impact on pp*™* and pi™* can be decomposed as in (6) and (7), respectively. In
addition, the same conditions on MIEs determine the sign of each term, which makes it possible
to determine how domestic decisions are impacted.

Focusing on the effects on H, as we did for monopolistic competition, in Figure 7 we establish
conditions on the last entrant that ensure specific outcomes in H. This allows us to rationalize
the outcomes in the studies references in the introduction (see Figure 2). The conditions are
stated for the general case (i.e., irrespective of whether the integer constraint is assumed away)
and, with the goal of establishing a direct link with monopolistic competition, expressed in

terms of MIEs and ex-ante features.

Figure 7. Unilateral Liberalizations with Two Large Countries in Cournot: Conditions for

Effects in H
MIEs ex-ante heterogeneous? YES MIEs ex-ante heterogeneous? NO
PRO ANTI
MIEs ex-ante exporters and oy COMPETITIVE MIEs ex-ante exporters and _YES i COMPETITIVE
extensive-margin adjustments? :/\ EFFECTS extensive-margin adjustments? EFFECTS

MIEs profits after
the trade shock?

MIEs profits after

EQUAL the trade shock?

EQUAL

MIEs ex-ante heterogeneous? NO

MIEs ex-ante exporters and NO

extensive-margin adjustments? j EFFECTS
MIEs profits after
the trade shock?

EQUAL

Note: In the case of Cournot, MIEs comprise only one firm (the last entrant) and ex-ante and ex-post features
coincide.

The conclusions from Figure 7 are threefold. First, when the integer constraint is assumed
away, we already established that there are always extensive-margin adjustments and that the
last entrant in each equilibrium earns the same profits. Incorporating this into the analysis of a
unilateral liberalization between two large countries, we are able to conclude that the mapping
between features of the MIEs and outcomes in Figure 7 is identical to that in Figure 5 for
monopolistic competition.

Second, some of the features of MIEs that always hold in monopolistic competition do not

necessarily prevail in the Cournot model. Specifically, in the Cournot model, it is not necessarily
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the case that there are changes at the extensive margin and that MIEs have the same profits
before and after a trade shock. The assumptions on last entrants in Figure 7 are generalized
to incorporate this feature. In this way, for instance, we can conclude that the same outcomes
emerge when last entrants are having same profits, irrespective of whether they satisfy zero
profits.

The third conclusion is related to the existence of anti-competitive effects. This has been
frequently obtained in the literature, as the studies references in the introduction reveal. In
particular, a common set of assumptions in the oligopoly literature of the 1980s consisted of
homogeneity of firms and assuming away the integer constraint. Figure 7 indicates that these
assumptions lead to anti-competitive effects. In terms of channels, it establishes that the same
mechanisms as in the Krugman and Melitz settings operate to determine the outcome: the
import-competition and MIEs profits channels are inactive, while export-related channels are
active. Therefore, the result is explained by the worse export conditions in H which, in turn,
are created by the tougher domestic conditions in F' due to the better export opportunities
there.

Depending on the circumstances, we might have reasons to believe that an anti-competitive
outcome does not capture the situation under analysis. In fact, in the literature, the existence
of anti-competitive effects after a unilateral liberalization has been referred to as the Metzler
paradox. Due to this, in Figure 8, we indicate a set of sufficient conditions on last entrants
that ensure the existence of pro-competitive effects. They are based on the deactivation of
export-related channels, which determines that there are no feedback effects between countries.
We proceed to explain their implications.

Figure 8. Unilateral Liberalizations with Two Large Countries: Conditions for
Pro-Competitive Effects in H

MIEs ex-ante heterogeneous? NO MIEs ex-ante heterogeneous? YES/NO

MIEs ex-ante exporters and PRO MIEs ex-ante exporters and

extensive-margin adjustments? i COEI\:/;I;E}‘::%ITT;VE <: extensive-margin adjustments? NO
MIEs proﬁFs after LOWER MIEs profits after EQUAL/
the trade shock? the trade shock? LOWER

Note: In the case of Cournot, MIEs comprise only one firm (the last entrant) and ex-ante and ex-post features
coincide. The conditions on the right-hand side allow for any combination of answers, except for simultaneously “No”
for ex-ante homogeneity and “Equal” for profits, in which case there are null competitive effects.

On the one hand, the set of the conditions given on the left of the graph has restricted entry
as a special case. Consequently, in line with the studies in the introduction, this establishes
that restricted entry guarantees the existence of pro-competitive effects.

On the other hand, the conditions stated on the right of the graph provide more general

results under the same principle: once that export-related channels are deactivated, there are

no feedback effects and the impact in H is the same as the one arising when H is a small

35



8 CONCLUSION

country. Thus, Propositions 6.1 and 6.2 apply, which determines that anti-competitive effects
can be ruled out and, except for the case where both last entrants are homogeneous and have

the same profits after the unilateral liberalization, pro-competitive effects emerge.

8 Conclusion

This paper highlights the role of marginal entrants in identifying trade-liberalization outcomes
in models of imperfect competition. We showed that the characterization of marginal entrants
determines whether a trade shock leads to pro-competitive effects in standard versions of mo-
nopolistic competition (i.e., Krugman, Melitz, and Chaney) and oligopoly (Cournot under free
and restricted entry). In addition, once marginal entrants are characterized equivalently across
models, they generate the same qualitative outcomes after a trade shock.

We think our findings can be useful for informing model choice, since they make it possible
to anticipate particular outcomes generated by each model. Additionally, our decomposition of
results into channels may be relevant for researchers that analyze the impact from promoting
import competition or better export conditions in isolation, rather than a trade liberaliza-
tion. In particular, our conclusions indicate which settings are more suitable for each of these
policies if the goal is to analyze pro-competitive effects. Specifically, a setting a la Melitz is
more appropriate for capturing mechanisms operating through export-related channels, while
Chaney /short-run Melitz is better suited to reflect the effects of tougher import competition.

Finally, for future work, the role of marginal entrants may be worth investigating in other
classes of models. And, while we have focused on pro-competitive effects, it might be that they

play a role in the identification of other outcomes across imperfect-competition models.
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A DERIVATIONS AND PROOEFS

Appendices—For Online Publication

The structure of the appendices is as follows. In Appendix A we include derivations for some of the expressions
in the main part of the paper and the proofs of the propositions. The remaining appendices include additional
results. In Appendix B, we study the magnitude of the effects coming through the import-competition channel
when it is active. Appendix C shows some numerical exercises that illustrated different results in the main
part of the paper. In Appendix D, we show that the propositions for monopolistic competition hold under
the assumption of iceberg trade costs. Finally, in Appendix E, we outline some conditions for existence and
uniqueness of the equilibrium.

A Derivations and Proofs

A.1 Monopolistic Competition

The framework for the model under monopolistic competition is that of Section 2.3. For some of the proofs, it
is necessary to distinguish between the degenerate and non-degenerate variants as defined in that section. This
is because the description of the density of active firms with a specific marginal cost is different in each case.
Also, in some proofs, we exploit that the limiting case of the non-degenerate setup coincides with the limiting
case of the degenerate distribution.

Regarding notation, we keep indicating the equilibrium values of any variable under 7* or 7** by a super-
script * and #*x, respectively, and refer to some generic equilibrium by using * as superscript. Furthermore,
regarding trade costs, we define the import trade costs of H by 7.y := (TjH)jEC\{H} and the export trade costs
of H by TH. = (THj)jGC\{H}'

For each firm from country 7 belonging to group 6, we define its minimum marginal cost to serve j by
z(?;’k ?j76?
for group 6 and equilibrium * we define ijf* = GY (cfj*) and gfj* = g¢ (cf;‘) where, to incorporate the limiting
cases where the distribution concentrates all its probability mass at one point, we think of the density function

¥ = min {c } This variable captures that cf; = E? when all the firms belonging to 6 are active in j. Also,

as given by the Dirac delta function.

0%
Moreover, (CiT]’»e* = ;” Cij dGY (c) and, when we refer to a domestic firm from 4, we omit the superscript
7 and refer to it as CY*. Finally, if all firms from i belonging to a group # are active in j, we simply use the

0

notation CY; to emphasize that cfy =¢f.
Lemma A.1. Given a mass of incumbents Mf and i € C, the density of active firms belonging to 8 with marginal
costs ¢ s Mi@gf (¢) in the non-degenerate variant, and M?gf (¢c) in the degenerate variant of monopolistic
competition.

Proof of Lemma A.1. For both variants, the density of firms from i belonging to 6 that are active in j and

M@ gf(c)

have marginal costs ¢ is M} 55> In the case of the non-degenerate variant, we know that Miej = M/ ij and,
is

. . . . —0
so, the result follows. Regarding the degenerate variant, G% describes the distribution of the mass M, of firms

. =0 . N
and, out of this, only a mass ij =M, G?j* is active in j. Therefore, the result follows. B

Next, we characterize the marginal-cost cutoff for serving each market. We do it by distinguishing between
the set of countries that are served by the least-productive firms that are active in the domestic market.
Lemma A.2. In either the non-degenerate or degenerate variant of monopolistic competition, suppose that the
least-productive firms from i € C that are active in at least one country only serve their home market. Then,
the cutoff to serve j € C\ {i} is given by

oy (P75 7is) = PP = 7ij = & (ZCP)

where &5 := 2./; fij. For the non-degenerate variant, the same condition applies for j =i. For the degenerate
variant, the condition for j = i is also (ZCP) but with &; = 24/ (f“ + F7E) Instead, if for the degenerate
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variant the least-productive firms from i have non-negative optimal profits in its domestic country and a set F

of foreign countries, then cj; for j € {i} UF is given by some ci; that satisfies

max * * 2
—C.; — T
n Z (pk y i k) _ FiE + fii + E fik- (ZCP2)
keF Tk ker

2
max x *
- <)

(pi
4

Proof of Lemma A.2. Given optimal profits (4), the value cj; which is consistent with zero profits satisfies

W = fi;. Working out the expression, we obtain (ZCP). For the case of the non-degenerate
variant, only a strict subset of firms that pay the entry cost become active in at least one market and they
exclusively serve their domestic market. Hence, (ZCP) also applies to ¢ = j. In the degenerate variant, we know
that firms become active in the industry as long as they have nonnegative expected profits. Thus, regarding
the case where the least-productive firms only serve their home market, since Dy is degenerate, cj; is the value

that satisfies

4;

which determines a function as in (ZCP) but with &; = 24/7; ( fiu+FE ) Regarding the degenerate variant
when the least-productive firms from ¢ are serving ¢ and a set of foreign countries F, (ZCP2) is obtained by

applying the same logic but taking into account that now the firm serves all countries j € {i} UF. B

Next, we characterize the equilibrium condition at the market stage, i.e., for a given set of firms that paid
the entry cost.
Lemma A.3. In either the non-degenerate or degenerate variant of monopolistic competition, the equilibrium

max *

at the market stage in j € C is given by a p} which satisfies

D (D7) + 2807 = 2850 (MS)
1eC

Moreover, if in country i the least-productive firms serving j belong to &, then @y (p?“ax*;ﬂ-j) =

(I>Z-Ij (p?lax*; Tij) + ‘I’fj (p;—nax*; Tij) with ‘I’fj = M/ (G?fp;-nax* - (CZJ’-G*) for the non-degenerate variant and the

) . I —0
same expression for the degenerate variant but substituting Mie by M, .

Proof of Lemma A.3. In any of the variants, the equilibrium at the market stage in j requires that p;"***

is a fixed point of (1). Define P;; := waQ” pij (w) dw. As we show below, by evaluating the expressions
in equilibrium in any of these models, we can obtain functions P; (p;-naX;T.j) = D ice Pij (p;-na";nj) and
M; (p;nax;r,j) =D iee Mij (p;-nax;nj). Thus, the equilibrium condition in j is given by a value pj**** such
that

maxs _ 0B TP (P57 5)

T B M (i)

Working out the expression, this becomes

Pyt Z M;j (pP™*7i5) — ZPij (D5 755) + PP By = a; 85,
ieC ieC
and, so, by defining
®,; (pmax*; 1, i} .
1] ( J 5 1]) — ;'naX*Mij (p?ax ;Tij) _ Pij (p;nax ;Tij) , (11)
(MS) is obtained.
Now, consider the non-degenerate variant. Suppose that in i the least-productive firms that serve j belong
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to €. For given MI and M¢, then,

g *
P;; (p;naX;Tij) ::MiI /I Dij (p;nax;c, Tij) dGiI (c) + Mf /8 Dij (p, ic, 7'”) ng( ),

<5

Mij (p;nax;nj) :MlI + Mfoj*

Using these definitions, optimal prices (2), and the characterization of active firms, we can express ®;; = <I>in +<I>‘fj
as
@0 ( max ., T ) _ M@ (GG* max % __ CT,9*> (12)
ij) — i .

) J )

The same derivation applies to the limiting case where the heterogeneity in £ is negligible.

As for the degenerate variant, the same expression (11) holds, and (12) is satisfied by substituting Mf by
M. m
Lemma A.4. p;; (p;nax; Zj) y Qij (p;nax, Z), c;; given by either (ZCP) or (ZCP2), my; (p;nax, c;rj), and
ij (p] ; ZT]) are increasing in p;.

. . O (- 8a.:: (- omi (-
Proof of Lemma A.4. Taking derivatives of each function: 2 () = 1 9au0) — mif() = 1
opj; 2’ Opj 2v;’  Opj 2¢7;?

J

and 6‘;;5,3 =1 If c;; is given by (ZCP) then acm(“) 1. In case cj; is given by (ZCP2), then % =
J J

P et max s _ maxe g o\
( 2, ) (p s + Zke]—" M#) >0. 1
Lemma A.5. c}; given by either (ZCP) or (ZCP2) is decreasing in ;.
Proof of Lemma A.5. If ¢j; is given by (ZCP) then % = —1. If ¢}; is given by (ZCP2), then 82’?,(_') =

_ p?nax*_c’;i_q_ij PRt n Z P et 1 -1 <0 m
27; i keF 27k '

Lemma A.6. Suppose that the least-productive firms from i that are active in j belong to £. Then, at the

. . L . oY
market stage of either the non-degenerate or degenerate variant of monopolistic competition, o > 0 and
J

8;;” <0 for 0 € {€,I}. In addition, 62;% — _%4;9; .

Proof of Lemma A.6. At the market stage, M} and M{ are given. We begin by establishing some additional
calculations regarding (sze* = j; Cij dGY (c). If cf]f" = ¢/, then all firms in 6 are active and, so, gp;‘;{‘i =
0 and 25 = = 5 524G () = 1> 0. T ¢ff = ¢, then 88@9 = (¢ + 7is) 62 s and 8;” _
(c3; +m)g” a;] +G“’*

As for @f]*, in the non-degenerate variant, if cfj’-k = @ then <I>f;‘ = MQ( A (Czj’-e*) and, so,
ai;ﬁ* = _%@;Z* = M; 9 The same result is obtained for the degenerate variant by substituting Mf with
Mf. Consider now cgj* = ¢j;. For the non-degenerate variant, ‘IJf;‘ = M (GQ* nax (CZ.T]’.Q*) Per-
forming the calculations, 82;53:* = —%‘Igf = Mf (Gf* + gz*gw) Regarding the degenerate variant, the
same result holds when (ZCP) is satisfied if M? is substituted by M?. Moreover, when (ZCP2) holds,
(;);% (Ge* 9i; ap,ﬁax* (pgﬂax* —Cj — Tij)) > 0 which uses that 8178;.5% > 0 by Lemma A.4. Also,
%g = Mi (—fo 9% giu (p;nax* —ck — Tij)) < 0 since 8:% < 0 by Lemma A.5. By the same lemmas, it
also follows that aj%fzw = op fj: = _%@;%*. =

Lemma A.G implies that the same signs for the effects of p**** and 7;; on <I>9* hold irrespective of the variant
of the model considered. This explains why, in the main part of the paper, we focused on country H without
describing the market structure for the rest of the countries. Specifically, by defining, ®_g (p5**;7.1) ==
Zjec\{H} Q1 (P TjH), next we prove all the propositions by using that ;;nx* > 0 and %q; < 0 for any
jeC\{H}.

Before proving the propositions concerning the import-competition channel, we provide some bounds for
T4 such that, when the MIEs belong to £ under 77, they also belong to £ under 77;. They are based on the
cases and assumptions where the main propositions apply.

A-3



A DERIVATIONS AND PROOEFS

Lemma A.7. Consider the scenarios of Propositions 3.1 and 3.2. If, in the non-degenerate variant of monop-

olistic competition or the limiting case,

Fvid * max * * max *
My (PF>" — Chpg) + ®—n (PF™ " 75) + 28upF™" < 2Bman (13)

holds and, in the degenerate variant,
7L *k
My (Qi{ +&un — (C%IH) + o _g (Qi{ + SHH;T.H) + 28y (Q% JerH) < 2Bgay (14)

holds, then the MIEs in the equilibrium with T} belong to £.
Proof of Lemma A.7. Consider the non-degenerate variant. Condition (MS) in H for trade costs 7% can be

expressed as:

Mﬁ (pmax* C ) (G max* (C‘;{]*H) +(I)7H (pgdx*, )_’_25 pde* _ 25HaH (15)

Mﬁ (pmax* (C ) (G max* (C‘;{]*H) + (I)fH( gax*, )+ 25Hpmax* > 2ﬁHaH (16)

Next, we prove that ¢}y € [c§,e%]. We do this by showing that both ¢}, > ¢4 and ¢}y < ¢& lead us to a
contradiction. This also proves the result for the limiting case.
Suppose that ¢ifp; > €. Condition (MS) in H with trade costs 7%, becomes

Vil max *x* max *x* * ok m. x** *ok max **
My (P> — Chu )+MH( — CH3) + ®h + O (O™ 7)) + 2Bup™ " = 2Bran,  (17)

where @jl}[ g > 0 is the additional term of @y corresponding to firms in group A that become active. Suppose
that (ZCP) holds, since otherwise p?*** > pma"* trivially and the result would follow too. Therefore, cj;y =

max * max

PE™" — & and CHu = PH
In addition, MH > M&* by definition, and T > 0 and (pJ’H < 0 for any j € C\ {H} by Lemma A.6. Thus,
the left-hand side (LHS) of (17) is greater than the LHS of (15). This implies that (17) cannot hold with an

equality, which is a contradiction.

—&HH- Slnce Citg >4 and ¢y € [CH,CH] it follows that pji**** > pi***.

Now, towards a contradiction, suppose that ¢z < g}g{. In the equilibrium with trade costs 777, given that
ciy < &, (MS) becomes:

I** (GI** max ** CI**) + (I) H( max** *;}) 4 25Hpr§ax** — 25HQH7

and, so, combining this expression with (13),

Evs X * x* *k X *
My (P> — Chy) + ©_g (™" 77%) + 2Bupi™* <
MI** (G%f[? %ax *k (CI**) + P _ I ( max sk, *13) + Z,BHPEaX **‘ (18)

Given cifyy < ¢ and cify = pna** — £y, then P < c§ + &ypg. Since MIEs belong to £ wa}(;en trade
costs are T, then CH + &pp < pHY* which implies that pj®* ™ < pi***. Also, by Lemma A.6, am% >0
and (GY ™" — CYy) is increasing in py™*. Therefore, the LHS of (18) is greater than its right- hand side
(RHS), which is a contradiction.

Consider now the degenerate variant. Condition (MS) with trade costs 7% is

Mf] <pmax* (C )+MH (GHHpmax* (C%*H) +(I)—H( r}l}ax* * )+2ﬂ pmax* _QﬁHaH,

A4
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and, since O;;i; < 0 for any j € C\ {H} by Lemma A.G, then

MH( max * (C%IH) +MH (GHHpI}nIaX* (Ci’* )—|—(D H( max* %IX})_FQﬂHpEaX* > QﬁHOéH- (19)

The LHS of (19) is continuous and decreasing in p***. Thus, combining (19) and (14), there exists a p**** €
(QH + fHH,pE‘”‘*) such that

I X %k =€ * ok X koK *k x** * ok X kk
My (P> — Chy) + My (G5 — C5) + @y (pF™**; 7)) + 2Bupp™ ™ = 28y ay,

and the result follows. W

In all the subsequent proofs, we use the fact that, when H is a small economy, any trade shock in H has a

max *

J )JGC\{H} can be treated as a parameter.

negligible impact on the rest of the world. Thus, (

Proof of Proposition 3.1. Consider the non-degenerate setup. Since H is a small economy, ( m"“‘*)]e o\(H)
and, by (FE-ND), then p*** = p%****. Since the choke price in H does not vary, then, for firms that are
active in both equilibria, pify (¢), ¢ify (¢), mify (¢), and pify (¢) have the same value as in the equilibrium
with 7*.

In addition, (MS) in each equilibrium is, respectively,
7L max x max * * max * * max *
My (ph —-Ch )+ (G C%H) + @y (P " 77y) = 2Bu (am — PE™")

MH( max s (C%[H) 5** (GE** max s (CS**) + o H( max sk, T H) _ 2ﬁH (aH pmax**)

By making use of this system of equations, and since the choke price is the same before and after the trade

shock: max * T max kk, o-%%k
O_p (P ) — P_m (h s T)

S max * Ex ’
Grura™" — Chy

ME** Mc‘,'* _

which, by applying Lemma A.6 to the numerator of the RHS, establishes that M&** < M&*
As for the degenerate case, ex-ante homogeneity of firms belonging to £ means that they all obtain some
productivity draw from the same degenerate distribution. Then, the proof follows verbatim because it is the

limiting case of the non-degenerate variant with negligible heterogeneity. H

Proof of Proposition 3.2. By assumption, the set £ consists of firms that are ex-ante heterogeneous. This
rules out the non-degenerate variant and the limiting case with all its probability mass at one point. Thus,
consider the degenerate setup with an atomless distribution, where the assumption holds. We also know that
the MIEs belong to & for trade costs 7% and 7%; when (14) holds. Thus, (MS) in H under each vector of trade

costs is, respectively,

Mf] (pmaX* (C ) + MH (G max* Cf;[{) LDy (pgax*’ * ) _ ZﬂH (CVH pgax*) 7

MH ( max #* C%I ) + MH (G%*;I III{laX *ok CS**) + P H( max **’ T**) _ QBH (aH pmax **)
This implies that
(MH + 25}[) ( max k¥ p%ax*) _’_Mi] [(GE** max ** (CE**) (G max* (C%*H)] —

:;Al :ZAQ

@-H (pgax*7 * ) _ ¢_H (Z)%B.X**7 T*}*]) .

Suppose that p**** > pp#**. Then, A; > 0 and, by Lemma A.6, Ay > 0. Therefore, the LHS is non-negative.

Moreover, by Lemma A.6, the RHS is negative, which leads to a contradiction. Hence, pl™** < p***.

max ** max *

<PH
a3ty (€), mify (o) and pify (c) are lower relative to the equilibrium with 7%;. Moreover, M}y < Mj;, since

Since piy , then, by Lemma A.4 and for firms that are active in both equilibria, ¢fy, piry (),
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ciy < Cirp, which in the degenerate variant determines that M&*™* < M&*. B

We begin by establishing some lemmas such that if the MIEs in the equilibrium with 7}, belong to £, then
the MIEs in the equilibrium with 77 also belong to £. Basically, the lemmas show that, by choosing values
for Mi and ¢ that are large enough, this property is ensured.

Lemma A.8. For the scenarios in Proposition 3.3, consider the non-degenerate variant of monopolistic com-
petition, including the limiting variant with all its probability mass at one point, and let the set of countries be
C with Ty and TR such that Tiy < Tip. Suppose that the MIEs in the equilibrium with 7§, belong to £ and
ex-ante serve H and a set of countries F that include F. Then, it is always possible to choose a value of M?I

large enough such that the MIEs in the equilibrium with T belong to £.
Proof of Lemma A.8. Given that MIEs under 77, belong to &, it is satisfied that

max * max *

P —€un max*ic2 P 7T;IF7§HF maxx _ . __ p* 2
/ [(pH ) fHH:| dGy (c +/ {(pF ir)” fur|dGy (o) + k= Fff,
c

&, dvm dvp

. ~& .
where k 1= Zje]—'\{F} Ty, (p;“ax,THj).
Given that expected profits are decreasing in 74, then

max *

Pr
dGH (C) + /
o€

H

— fuH

/PI}FX *—¢HH l: (ppax* —¢) 2
c

dvm

—THF—SHF [ (ppax> —c— ‘FI’fI*F)2

- pr] dGg (¢)+r>FE. (20
p

£
=H

Moreover, there always exist a § > 0 such that

/g‘% +0
£
CH

¢S +&mn — )’ Gt [ (ppa — e — 1p)”
(7H4T) —fun | dGH (C)+/s ok dyp i) — fur | dGu (c) + £ < Ff. (21)
c

G+ «
where K" =3 c 7\ (1 fgés TH; (p;na ,¢;7rj) dGr (o).
Since expected profits are continuous and increasing in p**, by using (20) and (21), we can always find a
P € (c5, pp™* — £g ) such that

max % max %

PH —&HH max ko 2 PR 7TI§*F7§HF max k _ gk 2
/ CE" =) acw @+ / u 20 el aG (@ + = FE. (22)
£ 4’YH € 4’\/F

CH

Recall that ppex* = pmax** due to the fact that H is a small economy. If p3**** is such that (MS) holds,
then the result follows. To show this, given that expected profits are increasing in p'®*, (22) determines that

PR < p?**. This establishes that ¢}y < ¢j;y. In addition, 7%; = 7% and, given trade costs 7%, (MS) is

Vi ax * m X % * m x* T* max *
My (pF™" — Chy) + M (GHupi™" — CHy) + O m (0™ "5 77y) + 28upi™ " = 2Bnan,
and this implies that
MH( max % C%—IH) +M§* (G‘;{*I;pmax** (Cé'**) + o H( max** )+ QﬁHpmax** < 26H04H (23)

Therefore, if Mz is large enough, we can always find some Mfl** < Mi such that, by substituting Mfl* with
ME™, (23) holds with equality. The proof for the limiting case with all its probability mass at one point follows
by noticing that zero profits directly determines p'®*** < p%®**, and then applying the same steps for (23). W
Lemma A.9. For the scenarios in Proposition 3.3, consider the degenerate variant of monopolistic competition
with atomless distribution G§;, set of countries C and let T} and Tijp be such that T3 < T p. Suppose that
the MIEs in the equilibrium with T belong to € and serve H and a set of countries F that include F. Then,
it is always possible to choose a value of €5 large enough such that the MIEs in the equilibrium with Tip belong
to &.

Proof of Lemma A.9. The proof requires us to show that pj**** < pi*** and cjfy > cjyy- By proving that,

then we know that we can always choose a value of ¢ % large enough such that 57 % > cify and the result follows.



A DERIVATIONS AND PROOEFS

In equilibrium,

max *

2
pmax* C p _ C*HH _ 7—;‘1 .

(H HH +Z J o J) =F§+Zij7

JEF Vi JEF

(plﬁax Hok CHH 2 p;nax *ok c:&[«}«H _ T;—(I*j)Q 5

oy WS ST g S g,

JEF i JEF

This implies that
m Xk E * 2 max *k >k k 3k 2
(P — C}ZIH)Q (P - CHH + Z  ~ Chm — THj) (PJ Y —CHm THj) —0. (24)

dvm dvm ey dv; 4y

Towards a contradiction, suppose that ppH**** > py?**.

PR = pprax** for j € F\{F} and k € F. By Lemmas A.4 and A.5, this determines that cj/;; > ¢};;; in order
for (24) to hold. Regarding (MS),

sk * : sk *
We know that 77z < 7, while 777 = 7, and

(bHH+(I) +‘I) H+2,8Hpmax*_2/BHOéH,
OF + O + PN+ Oy + 2Bp " = 2By a,

which determines that
((I)%{*;I _ q)%—l* ) ((I)E** (biI*H) 4 (I)'I/;/}K—; + ( _ (I)*, ) 4 25H( max sk _plﬁax*) —0. (25)

We know that 73 does not directly affect (MS). Moreover, all the terms in the LHS of (25) are nonnegative.
Also, since p™*** > pi™* and cjfy > ¢}y, at least one term is positive, determining that the LHS is positive.
This contradicts (25) and, therefore, p|**** < pHa**.

Now we want to show that ¢jf; > ¢j;z. Suppose not, so that ¢jfy; < ¢j;z. Then, in terms of (MS), this
implies that

((I)I** (b%{* ) ((I)S** (I)(;I*H) + ((b*—*H o (D* ) + 2BH ( max *x* 7pgax*) _ 0 (26)

Given that pmax** < pmax* then ¢Lrr < &L, and ®**; < ®* 5 by Lemma A.6. Thus, (26) can only hold
if @57 > ®%7;. But, since plax** < pmax* and i, < ¢, then @4 < &%, which is a contradiction.
Therefore, cjfy > iy, and the result follows. l

Proof of Proposition 3.3. We start by considering the non-degenerate variant. Suppose that M‘Z is large
enough such that, by Lemma A.9, MIEs belong to £ if trade costs are 7j;p or 7j%. This determines that
(FE-ND) is satisfied and, so,

[Wim (PE™™) — 7THH pﬁax* Z 7THJ p;nax** TH] Z TFHJ P THJ) =0. (27)
Jj#H Jj#H

=:A;

=:As

max*

By the fact that H is a small economy, p = p*** for any j € C\ {H}. Moreover, 76 p is decreasing in
Tar. Thus, since 75 < 75, then A > 0. Moreover, 7% is increasing in p®*, which means that (27)
can only hold if p**** < p*** so that A; < 0. Therefore, by Lemma A.4 and for firms that are active in
both equilibria, ¢}y, piry (¢), qify (¢), mify (¢) and iy (¢) are lower relative to the equilibrium with 7} 5.

Regarding the mass of incumbents,

Mf] (prnax* (C ) (G max* (C )+(I) H( gax*;,r* )—26H(05H pmax*)

A-7
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MH ( max sk (C%IH) 5** (GS** max sk (CE**) + @, (prfr}ax** T H) _ 2ﬁH (aH pmax**)
which, combining both expressions, becomes
(MH+25H)( max ** max*)+q> H(pgdx**’ ) o H( mdx*,qu):

=:B; =:B>

(G maX* C‘IE{*H) S** (GE** max sk (CE**)

Since p**** < p***, then By < 0. Moreover, by Lemma A.6 and the fact that TH =TIk for any j € C\{H},
then Bs < 0. Both facts determine that it is necessary that the RHS is negative. In addition, by Lemma A.6,

max *

the term (G%*Hprﬁa"* — (C%*H) is increasing in p***. Thus, reexpressing the RHS,

Exx max * 8*
Mg GHHpH - Cy
M[E{‘* G%‘Fﬁpmdx *ok CS**

>1,

which determines that M§** > ME*.

As for the degenerate case where G has all its probability mass at one point, it holds by following the
same steps since it is the limiting case of the degenerate variant. For the degenerate case with atomless G%, by
Lemma A.9, we know that if ¢ is large enough, MIEs belong to £ under 7}; and 7}7. Moreover, in the proof

of Lemma A.9 we have already shown that py**

> pi* ™ and ¢y < ¢jfy- Therefore, by Lemma A.4 and
for firms that are active in both equilibria, pify (¢), ¢ify (¢), mify (¢), and iy (¢) are lower relative to the
equilibrium with 7}; . Finally, since ciy > ¢, then M3y > M. This implies that ME™ > M§* since,
in that variant, the set of firms belonging to £ that pay the entry cost coincides with the set of firms that are
active in the domestic market.

Finally, notice that if MIEs do not export, then neither (24) or (27) are affected by 7 r. Moreover, (MS) is

max x __
=Pg

the marginal-cost cutoff, and mass of firms serving H do not change either. l

max sk

not directly affected by 7. Thus, in both setup variants, pl and, so, prices, quantities, markups,

A.2 Applications of the Monopolistic-Competition Model

In this part, we formalize the results outlined in Section 4.2 for a unilateral liberalization between large countries.
We consider a world economy with C := {H, F'}, where H and F are large countries. This implies that the
market conditions and behavior of firms from one country will have an influence on the other. The experiment
consists of an infinitesimal decrease in 7py when MIEs belong to £.

Irrespective of the specific equilibrium conditions that identify the choke price, we show below that we

max.

can always determine reduced-form equations p* (pp®*; 7ppr) and pp®* (p'F**; 7rpr). Thus, the equilibrium is

obtained through a pair (p***, p®**) such that

pgax* — pIII_}aX (p%ax*; TFH) , (28)
pI}TT‘laX* — pl;‘lax (pTIY_}aX* TFH)

The system (28) can be used to decompose the effects on each choke price in different channels. Specifically,

differentiating (28), we obtain

dpgax * 8pmax * (ernax * . TFH) apmax * (pI}I?]a.X *, TFH) derr‘lax *

= —|— ,
dTFH aTFH 8pmax d’TFH
dp%lax * apmax * (pl’ﬁdx * ., TFH) + apmax * (pIII}dX TFH) dpgax *
drry OTrH Opmax drrg
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_ dpmax* Jpmax ) _
Solving for gf and “ZE—, we obtain expressions (6) and (7), where

)\ o 1 apmax* (p%}ax* TFH) apmax* (pi{}ax* TFH) -1
T - 3pr£ax apgax .

Next, we determine the signs of each effect for each variant of the monopolistic-competition model. To do this,
we characterize the system (28) corresponding to each setup. Then, we establish the sign of the different effects
depending on the assumptions on MIEs.

For the non-degenerate variant, condition (FE-ND) for two large countries is:

Thn PH) + V(e e (e 05, ) Tirr (PE™") = Fif, (29)
Top (D) + L, E(g;,zg))%iff (pE*>*;7rm) = Fi.

The indicator functions in (29) reflect whether the MIEs in each country are ex-ante exporters.
As for the degenerate variant, there are two possible systems of equations that determine (28). First, if
choke prices are determined by (FE-D), then:
( max *

P Cp) + ]1( .

CHH

:c;IF)ﬂ-I{IF (pIIr?laX*v C;"H) = FI§7 (30)
W%F P chr) + Ly oo onr (™" i o) = FE.

where the indicator function reflects whether the MIEs are exporting, in which case (ZCP2) holds. Second,
suppose that (28) is determined by (MS). In such a case, the following system of equations holds:

S (™) + @ru (P 7rH) + 28upy™ " = 2Buaw, (31)
(DFF (pIFI‘IaX ) _|_ (bHF( max*) _|_ ZB pmax* _ 2BFO[F

We denote the Jacobian matrix of either (29) or (30) by JFE. Likewise, let the Jacobian matrix of (31) be
JMS  Next, we provide a lemma which establishes the sign of each partial effect.

Lemma A.10. Consider that dTpg # 0. Suppose that (28) is determined by either (29) or (30). Then,

8718; ) = . Moreover, if firms from F belonging to € are ex-ante exporters, then angH > 0 and
pmax -

s < 0, and if they are not ez-ante exporters both terms are zero. If firms from H belonging to £ are
H

0 mdx*

max *

ez-ante exporters then g;’fi{m <0, and if they are not ex-ante exporters the term is zero. Suppose that (28) is
F

_ ) fypma = e ppmase  gpmext
determined by (31), then 52— >0, 8TFH =0, and PpiEE = iR = 0.

Proof of Lemma A.10. Let i,j € {H, F'} with ¢ # j. For the case of the non-degenerate variant, given (29),

8%5 (PR afrﬂ(pf'“*,‘rji) p;nax*G‘J;;_(C]r_;_S* 87r5 (PRt ) )
p = o75s = 57 > 0, and T = 0. For the degenerate variant,
: ws (PP i) omG (PP chsmi) P =Ty o, (PP " eismii) _
given (30), then 2 DT = 55 = oo > 0, and —==55— = 0. Denote
by 7;; either the expected profits in (29) or the profits in (30). Then,
max * max * .,
(PF™ " 7rH)

max * (, max * -1
R (Py™ ", 7ru) _ OTFH ( Onpp ) < 0 and 2PH _o,

67'FH o aTFH 8p%‘ax * 87'FH

meax * o 871'ij (97'('”' -1 0
apmax * apmax * apmdx * > 0.
J

Consider now the case where (28) is determined by (31). Then, gi H ggﬁ:ﬁ = 0 because there is no
direct relation between the variables. Moreover, 35:)“* = 0 because Tpy does not directly affect pjp®**. In

addition,

max x * * % —1
o'y _ 78(I)FH <2[3H + 0Py n + 0%y > >0
OTrH OTrH Opg™* — Opg™* ’

where the sign follows by using Lemma A.6. B
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Lemma A.11. Consider that dtpg # 0. Suppose that (28) is determined by either (29) or (30). If MIFEs in
at least one country are not ex-ante exporters, then A = 1. If MIEs are ex-ante exporters in both countries then
A > 1iffdet JEE > 0. If (28) is determined by (31), then A = 1.

Proof of Lemma A.11. Irrespective of how (28) is determined, we can express

)\ _ <1 B apgax* (p%‘lax*;TFH) ap%mx* (pgax*vTFH)>1

8lef_vlaX 8prﬁax
If MIEs in at least one country are not ex-ante exporters, then either 9p Eax*g’;rfzzz*;w H o — 0 or
F
OpF g;ﬁ’,ax Tr) () (or both) and, so, A = 1. Denote by m;; either the expected profits in (29) or the
H

profits in (30). In case MIEs are ex-ante exporters in both countries, then

Ompyp OTFFR
6p]}3dx aprjgax
Oy OTrFr Onpyp OTpH

8pr§ax 8p1;;ax ap}?ax aprgax

A:

)

and A > 1 iff the denominator is positive. Moreover, JF'F is given by

lokigzaz1 OmHEF
FE L apmax 8pmax
J T 3#11_5{1.1 BWI;F 5

max max
Ipy Ip'p

and det JFF > 0 iff 9mum Onrre ~ Imur Otrm which holds iff A = 1. If (28) is determined by (31), then

apxﬁax apanax ap?ax apx;}axy
Hpmax *
e — —(0and,so, A\=1. B
TFH
With these lemmas, we can establish the effects on choke prices for different assumptions on MIEs. Next,

we illustrate this by showing how they are determined for each of the cases stated in Section 4.2.
Anti-Competitive Effects. If MIEs in both countries are ex-ante homogeneous, then (28) is determined by
(29) or (30). Moreover, assuming that MIEs are ex-ante exporters in both countries, A > 1 iff det J¥'F > 0 by
Lemma A.11. In addition, by using Lemma A.10:

max *x max x, max x max *x, max x max *, max * max x,
dpF * (pHX 7TFH) - AapF * (pHX aTFH) +)\8PF * (pHX aTFH) 8pHX (pF * 77'FH)
- - )
drrg OTrH Op'™ OTrH
export-opportunities channel>0 export-conditions channel=0
max * max %, max * max %, max * max k., max * max .,
dpy (PF ;TFH) o AapH (pF aTFH) Jr/\apH (pF aTFH) 3PF (pH ,TFH)
drrp OTrH Oppmex OtrH '
import-competition channel=0 export-conditions channel<0
) . ) ) ) pymax « (, max x
Notice that, for country F', the export-conditions channel is active but, given that % =0, then

the export conditions are not changing. Thus, the effect of this channel is zero.
Pro-Competitive Effects. Since MIEs in H are ex-ante heterogeneous and are not ex-ante exporters, then
(28) is determined by (31) and, by Lemma A.11, A = 1. Moreover, by Lemma A.10,

dp?ax * (pﬁax * 7 TFH) _ )\ ap?ax * (pgax *’ TFH) + )\ ap?ax * (pgax * 7 TFH) apgax * (prlglax >|<7 TFH)
drry OTrH op™ OTrH 7
export-opportunities channel=0 export-conditions channel=0
dpp™* (Pp™ " 7rH) _ )\aprﬁax* (PF™ " 7rH) n Aap?}ax* (PF™*;7rm) OpE™ " (P> *;TFH)
dTFH aTFH 8p}max aTFH ’
import-competition channel>0 export-conditions channel=0

Null Competitive Effects. Since MIEs in H are ex-ante homogeneous, then (28) is determined by (29) or

(30). Moreover, since MIEs in both countries are not ex-ante exporters, then, by Lemma A.11, A = 1. Also,

A-10
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applying Lemma A.10,

dpmax * (pE&X *, TFH) _ apmdx * (pgdx *, TFH) + )\apma.x * (pga‘x *, TFH) apmax * (prlglax* TFH)
dTFH aTFH 0, rﬁax 87'FH ’
export-opportunities channel=0 export-conditions channel=0
dTFH aTFH 0 *Fmdx aTFH
import-competition channel=0 export-conditions channel=0
A.3 Cournot Competition
For the following proofs, we use pl3®* as shorthand notation for p** (Q).
Lemma A.12. g;; (p;nax, L) Dij (p;nax, L) o (p;nax, L) and /,Ll ((p);“ax, L) are mcregsm(g) in pye.
1 Pij _ itng
Proof of Lemma A.12. Taking derivatives of each function: 8pj = = 3y 0, o = Tyt 0,

Omis() — 2t 1 5 apd 2ul) = 1t 50 m

opyx 27;+n; <, PP T 2y54m;

Lemma A.13. p;; (p;“‘”‘, L) is increasing in ¢, and q;; (p;“‘*x, L) My (pzmx, L) and pij (p ( md‘x,c;) are de-

creasing in cl,.

Proof of Lemma A.13. Taking derivatives of each function: 8;(;,;_,;(4) = 2# 0, aq’jT(') =——L_ <0,
Cw Vit dcy, 27;+n;

Omii() _  ytmy P Opis () 2(vi+ny)

Bt = "y o < 0 and Tt = =St (P - ) <0. W

Lemma A.14. m;; (p;“ax, L) is decreasing in Q;‘” and cl,.

Proof of Lemma A.14. Profits are given by (10) and, so, ?981[“;] = 2(2(%17]1; (P> —¢f) (—n;) < 0 and

ag?[} = ng [w] L < 0. Then, by the Envelope Theorem, optimal profits are decreasing in @ and ¢/,.

For the subsequent lemmas, we use the following notation. Given trade costs 77, and 7%}, we denote the
equilibrium values of each variable with superscripts * and *x, respectively. Also, we use primes as superscripts

when we refer to general properties of the equilibrium. We still keep using the index r; when it is relative to

the set Q, and rj; when it is relative to ;. Finally, Cr, =i Ol = Oy F Ty depending on the reference set of
the index and when it is clear from the context.

Lemma A.15. Let 7.5 and 7" . be such TJ//H < T]'H for each j € C. If (Qj_”)” > (Qj_”)/ then Q;f > Q},
where Q; := Q;* + qu (Q;‘”?cg).

Proof of Lemma A.15. Suppose not, so that Q7 < Q}. Then, by definition, Q] = (Qf

J
QSR [(Q;w)”a ) } and Q) = (Q;w)/—f-qu'R [(Q{w),, w} Therefore, (Q;“’)”-&-%?R [(Q;“)"’ LN} < (Q;w)/-l-
qﬁR [(Qj_‘“)/ , w} Since q (Qj “,c[) is given by (8), the inequality holds iff (2v; + ;) [(Qj_w)” — (Qj_“’)/} +
[cll — CL”:| < 0. Since cL < c:,/ by the assumption on trade costs, this implies that (Qj_”)“ < ((@j_“’)/, which
is a contradiction.ll

w)// +

Lemma A.16. Let 7'.p and 7" .5 be such 7/ < 7/ for each j € C. Given Ny; and Ny such that N > Ny,
condition (NE) only holds if QF > Q.

Proof of Lemma A.16. By substituting in the optimal quantities given by (9), condition (NE) for trade costs

. . max Q T pmmx Q// i
7.5 and 7" are given by, respectively, ZngN;I (%(mizmH> QY and ZTH<N,, [W} =
Q%;. Hence,

1" !

> Qi) = | 5 @)~ | _ g, — v,

N 27H + 1 el 27H +nu

A-11
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which, given that Nj; > NJ;, can be expressed by

max 1/ T” max c Ng! max 1" 7CT”
Z[ Q%) — ]_Z[ (Qy) — TH]+Z[pH(H) TH]:%_Q}I.

N, 20 +nu <N, 20 +nu SN, 20 + N1

=:A; =:Ay

Towards a contradiction, suppose that QF < Q. Then, pi*™ (Qf) > pi™ (Qf) which, given 7/ < 774 for
each j € C, implies that A; > 0. Moreover, As comprises the optimal quantltles of firms that are not active
under 7’.y but are under 7”. 5. Thus, since the fixed cost is positive and, hence, the quantities of active firms
is strictly positive, then Ay > 0. This determines that the LHS is positive. But, since QY < Q’;, the RHS is
nonpositive, which is a contradiction. H

Lemma A.17. For some given trade costs T.g, suppose two firms r' and r? with costs indices of serving market
H given by cT, and cl,, respectively, where ¢, > cT,. If the firm with c], serves H then the firm with c[, does
so too.

Proof of Lemma A.17. Let Qj}; denote the equilibrium aggregate quantity. Towards a contradiction, suppose
that the firm with ¢, does not serve H. Let Q}; and Q% be the aggregate quantity that the firms 7! and r?
face respectively when they have to make an entry decision. By the entry order and that, by Lemma A.16, Q
is increasing in the number of firms, then Q}; < Q%.

We know that pF** [@%{JrqBR( fq;crz)] —cl, > &g but pip™ [Q}{JrqBR (Q}I;czl)] —ci < &H,
where ¢B% is the best response given by equation (8). Given that Q} < Q% and ¢, > c1, and using
Lemma A.14, then p5™ [Q} + ¢ (Qk;cl)] — ¢l = pp™ [Q% + ¢ (Q%;¢%.)] — ¢l > &g, which implies that

pE™ [QH +q (QH, ey )] — ¢y > &u, which is a contradiction. W

Lemma A.18. Let 77y and 777 be such 75 < 7/y for each j € C\{H}, with strict inequality for at least

ax x

one country. If pi*** < pi***, then the number of domestic firms in H with T} is either lower or the same

max *

relative 7'y . If pi™* ™ = p™* ™, the number is lower.
Proof of Lemma A.18. The lemma can be proved by showing that there are no new domestic firms serving
H when Q3 > Q3. Formally, this means that N}y < Nj 5. Towards a contradiction, suppose that there
is entry of some domestic firm h with cost index c¢;. Let Q% be the aggregate quantity that the firm h faces
when it makes its entry decision with trade costs 7. First, since, by assumption, h enters when trade costs
are T'7; but it is not active when they are 7%, applying Lemma A.17 we know that c; > c?\;‘;{ and ¢ < c]TV;
Moreover, given that 777 < 77y for any j # H, then we know that, for any firm r, ¢l < ¢l Thus, by
Lemma A.17, an active firm r* with trade costs 77 satisfies that c;: < ¢, and so cZ:* < cﬁg*. Therefore
N& > N3, where NI is the number of firms when firm & has to make an entry decision under 7%;. By Lemma
A.16, we know that Q% > Qj;, which implies by Lemma A.15 that Q% + ¢%% (Qf;, c1) = Qf; + 2% (Qjy, ).
Thus, pi™™ [QH + qBR (QHv Ch)} —cp < pp™™ [QH + qBR (Q, Ch)} — ¢p, and, since QH + qBR (QH7 Ch) < Qi
it implies that firm h would have also been active with trade costs 77;, which is a contradiction.

Now, we show that if, in particular, Q}; = Q% then Nj%y < N 4. Towards a contradiction, suppose not,
so that, given that N}y < Njrp, it implies that Nj%; = Nj; . Taking the difference between (NE) under each
trade cost,

Z PE> ( ;1*) — S Z P (QH) Crun
2vu + 2vu +nu

rHE SNy rHHESNf gy

=:B;

B g T R TR P

i2H <Nz 2vm +nu o 2vH + Nu

::BQ

Since Q7 = Qf and Njfy = Nppyy, then By = 0. In addition, by using that 77 < 775 for each j € C\ {H},
we can conclude that there is no exit of foreign firms. By assumption, for at least one country k, 75 < 755
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Therefore, active foreign firms from & are supplying a greater quantity by Lemma A.13. These determine that
Bs > 0. But the RHS is zero, which is a contradiction. l

Lemma A.19. Let 7%y and 77 be such 775 < 7iy for each j # H, with strict inequality for at least one
country. Suppose that the set of MIEs in H are homogeneous. If Ty < Ty then pi*™ ™ < pi™*, and if

max sk max x

= pH
Proof of Lemma A.19. Since MIEs in H are homogeneous, then c}. = c}... Hence, if 75 < 7}, then
H H

Ty =Ty then plh

P — CN* < PE™"" — ¢y which determines that p™* < pp®* ™. By the same token, if T3 = T} then
ax * max **
PE” = Ph u

Lemma A.20. Let 7% and 77 be such 77 < 77y for each j € C\{H}, with strict inequality for at least one
country. Suppose that the set of MIEs in H are heterogeneous. If T3 < Ty then pF™ ™ < pi**.

Proof of Lemma A.20. Towards a contradiction, suppose not, so that p®*** > pi*** and, hence, Q3 < Q3.
max y 1mpheb

Since 737 < 7TH, then we know that p'f; cNM < pmax* C?V*iz which, given that pi;

ax ok > pimaxs
that CN;I* > cN;{. Thus, since CN?; > CN}}’ then CNI*{* > CN?;'

Take any active firm when trade costs are 77;. Also, suppose its costs are indexed by ¢,« and ¢;«« when
trade costs are T, and 77, respectively. Then, since, by definition, the firm is active when trade costs are
7%y, by Lemma A.17 we know that ¢,- < c]T\;}{. Moreover, since ¢« < ¢;+ and cN* < CN**, then ¢y« < C]\;:*'
Thus, by applying Lemma A.17, we establish that any active firm in the equlhbrlum w1th Ty is also active
when trade costs are 77/;. Since there is no exit of firms, we know that N} > N}; and condition (NE) is such

that

*

P Qi) — e @) -] (@ -]
> | |- % o] 5 | i -a

r <N, 29w +nH 2vm +nH SN

*

=:A =:Az

The term A; comprises firms that are active in both equilibria. We know that cT " "< Cry " with strict inequality
for at least one term, since 77 > 777 for some j € C\ {H}. Moreover, pma"( ) > p** (Q%). Therefore,
A; > 0. In addition, Ay comprises firms that enter when trade costs are 77, but are 1nact1ve when trade costs
are T7'y. Thus, since it is possible that Nj* = Nj;, it implies that Ay > 0. Both facts determine that the LHS
is positive. But, because we were assuming that Qj; < Qj;, the RHS is nonpositive, which is a contradiction.

max sk
<

Proof of Proposition 6.1. Consider the case where 7} < 7};. By Lemma A.19, this implies that pl;
pE**. Regarding domestic firms in H that are active in both equilibria, by Lemma A.12 and the fact that
PR < p**, we obtain that pify (¢), qify (¢), mify (¢) and pify (¢) are lower relative to the equilibrium
with trade costs 7¥;. Also, by Lemma A.18, there is no entry of new domestic firms.

max *x max *

= pH
, for any domestic firm that is active in H in both equilibria, we get that pify (¢), g5y (¢),

Consider the case with 73 = 7j;. By Lemma A.19, this implies that pl . Therefore, since

max sk max *

P = Py
mify (¢) and ,u’j{*H (¢) have the same value as in the equilibrium with 7%;. Also, by Lemma A.18, some of the

domestic firms exit. l

Proof of Proposition 6.2. Since MIEs are heterogeneous and 73 < 7y, applying Lemma A.20 we get that
P < p***. Then, the proof for the effects on prices, quantities, and markups of active domestic firms

follows verbatim the proof of Proposition 6.1. l

Proof of Proposition 6.3. The profits of the last entrants under 7%, and 77 are, respectively,

YH + ne ( max % 2 VF + nr max % T* 2 E
N e e ) I (e ) s Ff of,
(2vm +nm)° " (2yr +np)’ "

YH + Uiii max ks 2 YF +NF max % T** 2 E
p N +7(p —c **) > Fy +2f.
2ya +nm)* i) 2yp +p)° N N "
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Given that 7, > 7,7, then

VH H ( max * 2 ( max sk )2j| F NF {( max * T* )2 ( max s T** )2}
= 7 — e — — CpEx + — Chx - — Cpxx > 0. 32
@ i) { PH NH> PH N 2 ne)’ Pr N PF Ny = (32)

=:Aq =:Aq

Moreover, taking the difference between (NE) for each equilibrium, we obtain

Z prﬁax ( ﬁ) ~ Crum _ Z prﬁax (Q;I) ~ Cruyn
2vm +NMH 2y + NH

raHH SNy raa<Npy

:231

DAY lp?[%( ’h*)—clj,,]_ > lpr;;w(@’;,)_c;m] = Qi — Q. (33)

2 2
i#H | rin<N:g YH +NH rin <Ny YH + NH

=:B>

If there are no changes in the extensive-margin adjustments of domestic firms, then the shock does not affect

market H and, so, p*** = p**** in order for (33) to hold. Since 7%, and 73 can only affect the domestic

market through the choke price and H is a small economy, this implies that there are no changes in market H.

Consider now that there are extensive-margin adjustments in the domestic market. First, we rule out that

max * max sk

P = Py
costs does not affect the order of firms in H and pji™** = pi****, then By = 0. Thus, it necessarily has to be

. If that were the case, the RHS would be zero. Moreover, given that the variation in trade
that B; = 0. However, since p*** = p®***, this can only occur if the number of domestic firms is the same.
But then there would no changes in the extensive margin of the domestic firms, which is a contradiction.

ax x

Next, we show that p% < p™** leads to a contradiction. The assumption implies Q3 > Q3 and, so,
the RHS of (33) is negative. Given that pi*** < p»*** and the order of firms in the domestic market is the
same, the same set of foreign firms is active before and after the trade shock. Thus, given that Q% > Qjf,
By > 0. This determines that By < 0. Also, since Q3 > Qj/, active domestic firms supply more quantities in
the equilibrium with 73;.. Thus, B; > 0 only if there is exit of at least one domestic firm. This implies that
CN; 2> CNyr, With equality if MIEs are homogeneous. Since pg™** < pi*™*** and cn: > cnz+, then Ay < 0,
implying that As > 0. But, if that is the case, then c]TV;I > c]TV*E which is a contradiction, since 7% < 7§ p-

Given that pj*** > p****, the effects on prices, quantities and markups in H follow by Lemma A.12.

Next, we prove that there is no exit of domestic firms which, joint with the assumption that there are
extensive-margin adjustments of domestic firms, implies that some inactive firms from H become active. To-
wards a contradiction, suppose that there is exit of at least one domestic firm. Given that Q}; < Qj;, the RHS
of (33) is positive. Moreover, since optimal quantities are given by (9) and Q% < Q3f, any active domestic
firm supplies less quantities in the equilibrium with 73/ . In addition, we have assumed that there is exit of at
least one domestic firm. Hence By < 0. This also implies that it necessarily has to be that By > 0. But active
foreign firms are supplying less quantities in the equilibrium with 7% and the profits of foreign firms are lower
in equilibrium. This rules out entry of foreign firms. Thus, By < 0, which is a contradiction. B

A.4 Applications to Cournot Competition

Next, we formalize the case of restricted entry outlined in Section 7. There, we stated that, when there is
restricted entry, reductions in inward trade barriers decrease the profits of the last entrant. We proceed to
prove this formally.

Proposition A.21

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a model a la Cournot and let 'y and T7F be such 7';;1 < T;‘H with strict inequality for at
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least one country. If there are no changes in the set of active firms in H, then pi™*™* < pH**.

Moreover, if the last entrant under 77 is domestic, then Ty < Ty

Proof of Proposition A.21. Suppose that there is no change in the set of active domestic firms. Taking the
difference between (NE) for each equilibrium yields

Z pgax (Qﬁ) ~ Crum . Z pgax (Q;I) ~ Crun
2vm +nH 2vu + N

rHH SNy rHHSN§ g

=:B;

P Q) — ¢, P (Qy) — o,
+ E E J — E J — O _ Q* )
[ 2vg + nu 27 + nm H H
H

J#H \rjn <Njg TiH SN}

=:Bs

Given that 777 < 7/ with strict inequality for at least one country, it is easy to see that Q7 = Qj; cannot be
part of an equilibrium. Thus, towards a contradiction, suppose that Q3 < Qj;, so that pi™*** > p***. When
this is the case, B; > 0 and By > 0, but the RHS is negative, which is a contradiction. Thus, p**** < p***.

Given that the last entrant is domestic when trade costs are 7%, we have two possibilities regarding the last
entrant under 777;: it could either be domestic or foreign. If it is domestic, then the fact that p§** ™ > pj***
implies that 77 < 7. Suppose that the last entrant is foreign. Then, by using that pi™ ** > p§**, this

implies that Ty = Ty > Ty = Tpy, and the result follows. Wl

B Magnitude of the Import-Competition Channel

In Proposition 3.2, we have established that the import-competition channel is activated when MIEs are ex-
ante heterogeneous. In addition, in Section 3.3, we sketched out some conclusions regarding the magnitude
of the import-competition channel when this is active. In particular, we claimed that, even though the whole
distribution of productivity matters when the import-competition channel is active, the degree of heterogeneity
of MIEs plays a distinctive role: when their heterogeneity is negligible, the effect on the choke price is also
negligible.

Next, we prove this claim. The proof requires to dispense with the partition of firms considered in the main
part of the paper. By doing so, we are able to exactly isolate the subset of firms that comprise the MIEs for
each vector of trade costs.

Consider a monopolistic competition model with a small economy H, where DY; is degenerate and determines
an atomless productivity distribution at the market. In other terms, the set of firms with the same D% is of
measure zero. Also, given that DY, is degenerate, ex-ante and ex-post features of firms coincide.

We suppose that in H there are two possible distributions of marginal costs at the country level, whose
cdfs are G g Or EH and both have support [cy,¢y]. In terms of notation, for any variable - we indicate its
corresponding equilibrium value under each distribution by : and *, respectively.

Moreover, we compare the equilibrium under two vectors of trade costs, 7* and 7**, where T;H > T;‘I’;
for each j # H. To isolate the role of MIEs, we proceed as it follows. First, we suppose that H behaves
identically under 7**, irrespective of whether the cdf is G 5 OF EH. This is accomplished by supposing that
the marginal-cost cutoff of domestic firms is given by ¢}y under both G - and EH when trade costs are 7%,
and that these distributions are identical for ¢ < ¢j;y with cdf G 0= EH =: Gy and density gy. Second, for
¢ € [chfy, K] where k < €y and Kk > max {E*HH’ELH}’ we suppose that g (c) > 9, (¢).® Intuitively, the fact

that gy (c¢) > 9, (c) for ¢ € [cjfy, <] means that MIEs are more concentrated when the cdf is Gp. Therefore,

8Implicitly, this is valid by supposing that there is a set of inactive firms under both equilibria such that we
can shift the distribution, without affecting the distribution of firms that are active in each equilibrium.
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under the distribution EH, the firms are less heterogeneous. In the limit, when g,; is the Dirac Delta function,
the distribution would be degenerate and MIEs homogeneous.
In words, these assumptions ensure that H is identical under both distributions of marginal costs when trade

costs are 7**, but they differ exclusively by the dispersion of marginal costs of inactive firms.

Proposition B.1

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a monopolistic-competition model with two possible cdfs of marginal costs at the country
level given by gH and Gy defined as above. Consider trade costs T and T**, where TJ*H > 7';;}
for each j # H, such that the marginal-cost cutoff of domestic firms under T** is cijg. Then,
‘A,max| < ’Apmax whe,’,,e Apmax = pmax ** p%ax*'

Proof of Proposition B.1. We denote the equilibrium values for each vector of trade costs by superscripts
and *x* respectively. By assumption, when import trade costs are 77, the distributions of marginal costs for
active firms are the same under G and Gp. Therefore, the equilibrium condition (MS) is

- CHH
MH/ (™" —c)gu (c)de+ @y (P 77) = 2 (am —PH™"") Bu, (34)

=H

which determines that p™*** and ¢}y are the same under G - and Gu.
Suppose now that import trade costs are 7*;. Condition (MS) for each distribution is, respectively,

My [/CCE*H (E{}ax* )gH (¢)de+ /al (Ezax* — c) gy (c)de

CH ‘HH

MH /CHH (pmax*_ )gH(C dc—‘,—/ max*_c)g (c)dc
¢ =H =H

tH

+®_ g (p?‘”mi},) =2 (OéH —52‘“*) B,

+ @ (P 7y ) =2 (an — P ) By

and they imply that

— CHH /_ « TH « _
My [ [ =) on@der [ (F - o) @ de
c c

CH HH

—max *

+@n (P57 ) +26up " = (35)

. cHH C*
MH / (Bnlax * _ ) gH (C) dc + (Btnax * _ C) g (C) dc + @7 ( max * > + 26 pIIlaX *
[543 =H °HH =H - =H

—=max *

Next, we show that Dy
BE“*. By condition (ZCP), ¢

—max * nax *

> anx* and Dy pr}“[dx* lead us to a contradiction. Suppose that pIH >

max *x —=max *

—¢&yp and Sy = Py — €mm, which implies that Gy > c;

Chn = =P, HH'

Since % > 0 for each j # H, then &_g (pgdx* Tf"H) > o_g (BI:I&X*;T?‘H). Finally, by assumption,

g (c) > 9, (c) for ¢ € [¢}fy, k]. But, then, the LHS of (35) is always greater than the RHS and the equality
cannot hold

Now consider that py =~ = pmax* =: p@*. This implies that ;5 = [

can only hold if ¢y = ¢}y since gy > 9, This determines that pi®*** = p***. But, if that is the case,
then a

=: ¢}y and the equality in (35)

* 3k

— HH CHH
My V PE™ " =) gu ()de| +@_pm (PF™ " 77y) = MH/ (PE™ "™ =) gn ()de+ @_pg (PF™ "5 77) . (36)
c c

tH <H

The first terms on each side are equal since p}**** = p§***. But then, since ?9?: < 0 for each j # H,
J
we have that ®_gy (pF****;755) > P_py (PF***; 7%y). Therefore, (36) cannot hold with equality, which is a

. . —=max *
contradiction. Thus, py; =~ < BE‘”‘*. [ |
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C NUMERICAL ILLUSTRATIONS

C Numerical Illustrations

In this appendix, we expand upon the numerical illustrations presented in the main part of the paper. They all
refer to the experiment of a variation in import trade costs in a small economy, and were introduced with the
goal comparing the mechanism of adjustment under different assumptions regarding the MIEs.

C.1 Monopolistic Competition

Next, we provide further details of the two exercises used in Section 3.3. These two numerical exercises have
some features in common and are based on the approach in Appendix B. This entails the following.

First, we do not assume that there is a partition of firms in terms of insiders, entrants, and non-active firms.
Specifically, we suppose that Z and N are empty sets, so that £ is the only group in the economy. Moreover, as
in that appendix, we establish a productivity distribution which distinguishes between always-active firms and
the rest. This serves the purpose of isolating assumptions that only affect the MIEs’ productivity distribution,
rather than a whole group. Finally, we consider that each firm obtains a productivity draw from a degenerate
distribution, so that we do not need to make any ex-ante qualification when referring to the MIEs’ features.
Moreover, this distribution is not necessarily different for each firm, allowing us to consider the possibility that
MIEs are either ex-ante homogeneous or ex-ante heterogeneous.

We present two types of results, distinguished by the nature of the marginal-cost distribution of all potential
firms in the country. In Appendix C.1.1, we consider an atomless distribution, while in Appendix C.1.2 the
distribution has atoms.

C.1.1 Continuous Productivity Distributions

We compare the outcomes for several domestic productivity distributions. They have the property of coinciding
for the set of active firms but differing for those which are inactive. Specifically, we consider a Pareto distribution
for active firms and a uniform distribution for the rest.

To implement this, it is necessary to ensure that, before the trade shock, the set of active firms for the
different distributions we compare is the same and coincides with the portion that has a Pareto distribution.
We achieve this by calibrating the trade costs of the foreign firms such that, initially, the domestic distributions
for active firms are identical. Then, we consider increases in trade costs so that the behavior of the domestic
economy in each case differs exclusively by the productivity distribution of the MIEs.

Also, the use of a uniform distribution allows us to measure the degree of heterogeneity of MIEs through
the length of the support. Thus, we refer to it as the index of heterogeneity and denote it by [,,.. For a given
measure of firms, a greater length determines that the levels of productivity are more dispersed and, hence,
MIEs more heterogeneous.

Algorithm Description.

[1] Break down the distribution of domestic firms into always-active firms and the rest of the firms. Set a
function that returns the trade costs that make all the firms in the group with a Pareto distribution serve
the market, while ensuring the rest of the firms are inactive.

[2] Set a vector of trade costs greater than the value obtained in the previous step. Create a function that,
for some [,,., calculates the equilibrium at the market stage for all the values of trade costs.

[3] Set a vector of values for I,,. and create a function that returns the equilibrium for this vector.

We present the results of the simulations and then proceed to its analysis.
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Figure 9. Unilateral Liberalization in a Small Economy: Monopolistic Competition with a
Continuous Distribution
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Note: lme refers to the length of the uniform distribution. In Figures 9c and 9d, the choke price and measure of
domestic MIEs are normalized by expressing them as a difference relative to its initial value.

The figures allow us to illustrate several results pertaining to the choke price and entry. First, consider
Figures 9a and 9b. They refer to a specific variation in trade costs, allowing for the index of heterogeneity to
change. Figure 9a presents the impact on the choke price, while Figure 9b depicts the effect on the measure of
MIEs. They reveal that, in terms of adjustments, there is an inverse relation between these two variables. When
MIEs become less heterogeneous (i.e., lyne is lower and, so, the levels of productivity are less dispersed), the
intensity of adjustment in terms of the choke price is diminished. Consequently, the competitive environment
is less affected and the model adjusts more intensively in terms of the extensive margin.

Consider now Figures 9c and 9d. They capture the outcomes when a vector of trade-costs variations is
considered. The different lines correspond to different degrees of heterogeneity measured through l,,.. From
them, we can infer two conclusions. First, by comparing the curves in each figure, we can appreciate that they
follow the opposite ordering. This is consistent with the relationships depicted in Figures 9a and 9b. Second,
when the MIEs start to have a low degree of heterogeneity, the impact on the mass of MIEs becomes quite
pronounced. In particular, the change is greater for variations between [, = 0.8 and [,,. = 2.0, relative to the
variations between [, = 15 and [,,. = 20. If we shrink the length of the uniform distribution until ,,. — 0,
the adjustment completely takes place through the extensive margin. However, this case cannot be depicted
given the problems of numerical convergence that arise when we try to simulate it. For this reason, next we

resort to productivity distributions that exhibit mass points.
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C.1.2 Productivity Distributions With Mass Points

In this part, we modify the productivity distribution for MIEs, while other aspects remain as in Appendix C.1.1.
We suppose that the set of inactive firms can be partitioned into several non-zero measure groups where, within
each of them, firms share the same productivity. Formally, this is reflected by assuming that firms within each
subset obtain productivity draws from a degenerate distribution.

This type of distribution determines that, depending on the magnitude of the shock to trade costs, MIEs
can be homogeneous or heterogeneous. On the one hand, MIEs are homogeneous when increases in trade costs
are small enough (or the subset of the most productive firms among MIEs is big enough) so that all of the
adjustment takes place within one particular group. On the other hand, MIEs are heterogeneous when the
same shock induces entry of firms coming from more than one group of inactive firms. Thus, this distribution
allows us to reflect in a unified way how the process of adjustment occurs when MIEs are homogeneous or
heterogeneous.

For the numerical exercise, we define several distributions of marginal costs distinguished by a parameter c,,.
This parameter indicates the difference of marginal costs between subsets of inactive firms, such that a greater
value of ¢,, corresponds to a scenario with more heterogeneity across firms. Due to this, in this experiment, c¢,,
becomes the index of heterogeneity.

Unlike the exercise considered previously, the simulations we present here avoid any convergence issues. In
this way, we are able to show that the relation between heterogeneity of MIEs and the impact on the choke

price collapses to a zero effect when MIEs are homogeneous (i.e., when ¢, = 0).

Outline of the Algorithm.
[1] Break down the distribution of domestic firms into always-active firms and the rest of the firms. Set a
function that returns the trade costs which make all the firms in the group with a Pareto distribution

serve the market, while the rest of the firms inactive.

[2] Set a vector of trade costs greater than the value obtained in the previous step. Create a function
that calculates the equilibrium for each vector of trade costs and distribution of inactive firms, where
the distributions differ according to the value of ¢,,. The calculation of the equilibrium for a specific
variation of trade costs involves two steps. First, order the groups of inactive firms from the most to the
least productive. Start by assuming that the equilibrium is given by entry of the first group. Calculate
the measure of firms belonging to that group which would restore the equilibrium. If the measure is lower
than the actual measure of potential firms within that group, the outcome constitutes an equilibrium. If
the measure is greater, then consider an equilibrium with firms belonging to the second group. Iterate

until there is convergence.

In Figure 10, we include only equilibrium values in which there is a positive measure of firms having zero profits.’

The different lines in the graph correspond to different magnitudes of ¢,,.

9n other words, since we want to focus on the channels arising in standard models of monopolistic compe-
tition, we consider equilibria where the MIEs profits channel is inactive.
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Figure 10. Unilateral Liberalizations in a Small Economy: Monopolistic Competition with
Mass Points
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Note: The choke price and trade costs are normalized relative to their initial levels. Only points where zero profits
hold are considered.

Consider one of the lines with ¢,, > 0. An increase in inward trade costs leads to a shortage of supply.
Under the presence of mass points, the model begins to adjust by entry of firms with the same productivity,
among the group of the most-productive inactive ones. This occurs without any variation in the choke price,
explaining the horizontal portions of the line.

When the variation in the measure of firms of that group is not capable of restoring the equilibrium, the
choke price has to rise in order to further increase the quantity supplied. This is achieved through both active
firms increasing their quantity supplied and the entry of additional firms. In particular, the latter occurs via
entry from the second group of most-productive inactive firms. In terms of the graph, this is reflected by each
line exhibiting a stepped pattern.

The graph also shows the implications of Proposition B.1: the lower the heterogeneity of the MIEs (i.e.,
the lower ¢,,), the lower the impact on the choke price. Furthermore, in the limit with ¢, = 0, firms become

homogeneous and all of the adjustment is through the mass of MIEs, with no impact on market conditions.

C.2 Cournot Competition

Here, we provide further details of the numerical illustration in Section 6.1 corresponding to the Cournot model.
We describe the algorithm to compute the equilibrium and present some additional figures.

The search for the equilibrium exploits the monotonicity of profits in pj*** (by Lemma A.14), the mono-
tonicity of pji*** in Ny (by Lemma A.16), and the order of profits (by Lemma A.17). The algorithm applied

to a domestic country H is as follows.

Outline of the Algorithm.
[1] Define the marginal costs (inclusive of trade costs) for all the potential firms across the world. Order the

firms from the lowest to the greatest cost to serve market H.

[2] Establish a function for H as in (NE) that returns the total quantities in H for a given a number of firms
N.

[3] Given an initial number of firms Ny, such that the least-productive firm has positive profits, then iterate
(i.e., set Nj41 = N; + 1) until the last entrant obtains negative profits. The equilibrium number of
firms, N*, is given by N* = Ny — 1, if this condition is triggered after k iterations. Alternatively, if the
least-productive firm has negative profits with Ny firms, then iterate (i.e., set Nj41 = N; — 1) until the
last entrant obtains positive profits, so that N* = Nj.
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To simplify the analysis and ensure that foreign firms are always active, the results are presented under the
assumption that these firms constitute the set of most-productive ones in the country. Thus, the analysis
resembles a closed economy where the firms with lowest marginal costs are always active.

Figure 11 and Figure 12 illustrate how variations in trade costs impact entry for the case of homogeneous
and heterogeneous last entrants, respectively. The explanations of the graphs are the same as those outlined in
Section 6.1.

Figure 11. Unilateral Liberalizations in a Small Economy: Cournot with Homogeneous Last

Entrants
(a) Impact on Choke Price (b) Impact on Entry
50 1
12 ,L
49.5 |
1a
5
8 n:
S S
49 + | | 10 1
12
48.5 | s |
48 : : : o 5 10 15 20
5 10 15 20 |Ar]

|AT]
Zero Profits and its Choke Price
Note: 7y, refers to the profits of the last entrant, and Ny refers to the total number of active firms in the market.

Figure 12. Unilateral Liberalizations in a Small Economy: Cournot with Heterogeneous Last
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Note: 7y, refers to the profits of the last entrant, and Ny refers to the total number of active firms in the market.

D Iceberg Trade costs

In the main part of the paper, we claimed that iceberg trade costs generate the same qualitative results as the

baseline case with additive trade costs. Next, we show this by establishing that Propositions 3.1, 3.2, and 3.3
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hold under iceberg trade costs.

Consider the framework of monopolistic competition outlined in Section 2. With iceberg trade costs, the
definition of ¢j; becomes ¢J; := 7;j¢ with 7;; := 1. The proofs exploit that we have expressed several conditions
and results for additive trade costs in terms of ¢J;. This implies that the optimal prices, quantities, markups,
and profits are still valid. In addition, the equations that determine the two possible marginal-cost cutoffs, i.e.
(ZCP) and (ZCP2), become, respectively,

_— rnax gw
e (i) = (37)
Tij
(Pinax* — ) PR = cha)® g
+Z 1 =FF+ fu+ ) fr- (38)
kEF Tk kEF

Notice, also, that C7* is defined in the same way. Therefore, the equilibrium at the market stage is given by
(MS) for H but with ®;; defined through C7* in terms of iceberg trade costs. This also implies that Lemma
A.3 applies.

Next, we proceed to state some lemmas, which are the equivalent of Lemma A.4 and Lemma A.5. for

iceberg trade costs.

Lemma D.1. py (5565, iy (PP™"5¢), may (07365, s (0" 7). and iy (pp="s75) are in-
creasing in pjrer.
. . . . . Opi;(- 0q,; (-
Proof of Lemma D.1. Taking derivatives and working out the expressions: 2~ ,fq(mx) =1 q,;gj = L
Op} 27 Op} 2v;?

Omq(- Ouwsqi(- . x
a’z;ga(x) = 5+~ and g;‘r_f,gx) = 3. Moreover, if ¢}; is given by (37) then Oeiy () 7.7+ In case cj; is given by (38),

J xJ J .7
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Finally, we show that a similar result as in Lemma A.6 holds.
Lemma D.3. Suppose that the least-productive firms from i that are active in j belong to £. Then, at the
0 *

. . o iy o9
market stage of either the non-degenerate or degenerate variant of monopolistic competition, g > 0 and
J
8<I>

o< () for6 e {€,I}.
Proof of Lemma D.3. At the market stage, M and Mf are given. We begin by establishing some additional

T,0%

* i . _ = . . acT;
calculations regarding C; O f i cl dGe( ). If cfj = ¢, then all firms in 6 are active and, so, W =0

79* 20 oc Te* Te* 79*

o o ac;
9 ij 0% ij
fe Do LdGY (¢) = = >0 If ¢ff = ¢fj, then zmbs max* = (CwTu)g” FpreeT and o =

and

T,0%
0x 6(; (Cl]
(CZ]TZ])g'L] 67—” + Tij
6

. . — oL 34
As for <I>f?>.* in the non-degenerate variant, if cff = cf then @f* : Me ( max s (CiTJTo*) and, so, Ppmaey = Mf
J

0* T,0%

C;: . . . . . ., 0
and — —M; 02 The same result is obtained for the degenerate variant by substituting M; 9 with M.

iJ

. 0
Cons1dcr now cf]* = «¢};. For the non-degencrate variant, ®% := M/ (G”* paxx — Ch *)

0% dc* a(c"'ﬂ* 0%

FoLi 3 T . 0Py
Thus, s = (GQ* + pina gfj* apmg‘ _ ap,_ﬁ,{lx*), which can be reexpressed as ppmaeE =
J J J

M |G + Ol (pm** — ci.7i;)| > 0. Moreover 92 _ M ( g% max x 0¢f; _ 9CG”
ZJ Oprax* ““”‘* P; iyt ) > 0Ty 9ij Pj 074 07ij

; ), which can be
T,0%
max *

oDo* oc; C
reexpressed as 8—1 MY <g” 87” (v} — ¢}Tij) — ] <O

Regarding the degenerate variant, the same result holds when either (ZCP) or (ZCP2) is satisfied if M/ is
substituted by M? .

Next, we show that, by assuming that trade costs are bounded so that before and after the trade shock

the MIEs belong to &, then all the propositions in the main part of the paper hold. As a corollary, all the
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applications entail the same results.

Proposition D.4

Suppose the existence of iceberg trade costs. Then, Propositions 3.1, 3.2, and 3.3 hold.

Proof of Proposition D.4. Regarding Propositions 3.1 and 3.2, the proofs follow verbatim by applying
Lemmas D.1 and D.3 instead of Lemmas A.4 and A.6, respectively. For Proposition 3.3, in addition we need to
use Lemma D.2 instead of Lemma A.5. B

E Existence and Uniqueness of the Equilibrium

In this appendix, we sketch some arguments to have uniqueness of the equilibrium. We also outline arguments
for the existence of an equilibrium.

Consider a country H. Irrespective of the setup variant under consideration, the set of choke prices is

max max

compact. To see this, by definition, p3** (Q;) := ag — nuQg. Thus, pj** € [pH

OLH:| Moreover, since pmax

is nonnegative, we can suppose that pma" =0.

max *

Consider the degenerate variant. For country H, a solution requires that we find a pi*** such that condition

(MS) holds. When pii™ = ay, then Y .0 ®ju (0™ 7jm) > 28u (am — p™) = 0, and, when p™ = pee,
we can assume that oy is high enough such that >, . ®;u (PF™;7jm) + 28up™ < 2Bgap. Thus, since

. 0P
®;p (+; ;1) is continuous, a solution exists by the Intermediate Value Theorem. Moreover, given that apm% >
H

max x

0, the solution is unique. Once that pi*** is determined, the rest of the equilibrium variables can be identified.

For the non-degenerate variant, uniqueness requires that there is a unique p3*** that satisfies (FE-ND) for

max *

H, and a unique M§* that satisfies (MS) for H given the optimal p'% Regarding the former condition, the

69" _ 01 dGy (c) and

expected domestic profits of a firm belonging to £ are 7THH (ppax) . pr *—&un [@T
)dG g (¢) > 0. Given the monotonicity of the expected profits,
max x

max

satisfy that 78”%1{915 ) PH—Smn (pH

CH 2vH

if the equlhbrlum exists, pF™** is unique. For existence of p}***, typical arguments can be applied. Since

76y is continuous, we can suppose parameters values such that %2 " pzax) < FE and 74 (ay) > FE.

max *

Then, the result would follow by applying the Intermediate Value Theorem. In addition, given the value pi;
that satisfies (FE-ND) and Mil is monotone (MS), we know that there is a unique ME* that satisfies (MS).
Existence of this value would be obtained by defining conditions on the parameters such that we can always
apply the Intermediate Value Theorem to (MS).

Regarding the Cournot model, the equilibrium at the market stage requires us to find a Q% such
that (NE) holds for a given number of active firms from each country j € C. Let Fy (Qu;7.n) =

D jec Doweny CZVHT{:;H"HQH At Qy = 0, we have that Fg (0; 7.5) > 0. Moreover, we can always define a

Qy such that Fg (QH, T. H) < Qp (for instance, we can accomplish this by assuming that az is large enough).

0Fu (QuiT.H) —n
Then, the Qj; that constitutes a fixed point of F would exist. Moreover, LHH > jec Y ow €n T +H77 -
and so % < 0, which implies that the solution is unique, since %

to show that the number of firms from j € C that are serving H is unique. By applying Lemma A.16 under

— 1 < 0. It remains

7" .y = 7’5, we know that Q is strictly increasing in the number of firms. In turn, profits are strictly increasing
in Q. Hence, given that the number of firms is determined by condition (FE-C), the equation has at most one
solution. If we assume that ay is big enough, so that when there is only one active firm this has positive profits,
then the solution would exist.
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