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1 INTRODUCTION

1 Introduction

Many changes occur simultaneously following a reduction in trade barriers and it is difficult
to disentangle how each individually affects market conditions. Furthermore, the results that
emerge are often puzzling, leading scholars like Helpman and Krugman (1989) to remark
on the surprising and counterintuitive effects of trade policy under imperfect competition.
As a result, a conclusion that has emerged in this literature is that outcomes are highly
sensitive to the type of competition assumed.!

In this paper, we show that the seemingly inconsistent results obtained in the literature
across various forms of imperfect competition are not actually due to differences in market
structure. Rather, they are caused by differences in a feature of the model that has received
less attention: the characteristics of marginal entrants. Once we reconcile the specification
of marginal entrants across the different models of imperfect competition, they generate the
same qualitative outcomes after a trade shock, independently of the assumptions on the rest
of the firms or other aspects of the setup.

The findings are relevant, not only because they unify various outcomes that arise in the
literature across market structures, but also because they enable us to establish conditions
that generate specific results. In particular, we identify when counterintuitive outcomes,
such as anti-competitive or null effects, arise.

We are able to obtain these insights by approaching the study of trade liberalizations
from an alternative perspective relative to the existing literature. Our analysis starts with
the premise that, in order to compare the models, it is necessary to develop a framework
that allows us to conduct a unified study of them. Once this is accomplished, it becomes
possible to identify what assumptions differ across these models, and then evaluate their
role in determining outcomes. With this goal in mind, we develop what we denominate a
comprehensive imperfect competition (CIC) model.?

Similar in spirit to Melitz (2003), in the CIC model there is free entry and firms do

not know their productivity before entering the industry. However, unlike that model, each

n their survey on trade policy, Helpman and Krugman (1989) state that one of the main messages of
the book is that “the theory of trade policy under imperfect competition suggests that market structure will
be crucial in making predictions about policy effects”. A similar conclusion is reached by Markusen and
Venables (1988).

2Rather than being conceived as a general model to analyze trade phenomena, the CIC model constitutes
an analytical tool to lay bare the differences across existing models and determine how they impact the
results. Therefore, the relevance of our conclusions are not regarding the CIC model itself but, rather, its
implications for the standard models of imperfect competition used in the literature.



1 INTRODUCTION

firm gets a draw from a firm-specific productivity distribution after paying an entry cost.
Different assumptions on this distribution, along with whether firms are negligible or non-
negligible, are able to generate the standard versions of monopolistic competition (i.e., a la
Krugman 1979, Melitz 2003, and Chaney 2008) and oligopoly (Cournot competition with
free and restricted entry).

In the CIC model, a group of firms which we denominate marginal industry entrants
(MIEs) play a crucial role in the analysis. They correspond to the set of firms through
which extensive-margin adjustments at the industry (rather than the market) take place.
Formally, they are the least-productive firms among those that pay the entry cost to have
a variety and draw of productivity assigned.

In Section 3, we formalize the CIC model. To obtain conclusions that apply to the
different studies in the literature, we specify a demand system that satisfies two features:
all the variants of imperfect competition contained by the CIC model have utilized it to
analyze trade, and through its use different outcomes have arisen across models (i.e., pro-
competitive and anti-competitive effects). Both characteristics are satisfied by the CES and
linear demands. We choose the latter, in its Melitz and Ottaviano (2008) variant, since
it generates variable markups under any of the models considered. Thus, it is possible to
determine whether prices and markups are, in fact, impacted by trade. Figure 1 summarizes
the disparity of outcomes obtained with a linear demand when a unilateral liberalization

between two large countries is considered.

Figure 1: Ezamples of Studies and Results that We Unify

(a) Monopolistic Competition (b) Cournot Competition
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) Cournot agwell and Staiger (2012)
Competition Competition , .
Pro-Competitive Effects (\felits and Ottaviano (2008), Pro-Competitive Effects M‘@‘lfk“‘be‘{ al(lld Venables (1988),
(Chaney model/ Chen, Imbs, and Scott (2009) (vestricted-entry models) Helpman and Krugman (1989)

short-run Melitz)

In addition, to rule out the possibility that simplifying assumptions are driving the
results, we keep the model as general as possible in other respects. Specifically, we do not
restrict the analysis to any specific productivity distribution, and allow for country-specific
asymmetries in demands and productivity distributions.

In Section 4, we consider monopolistic competition. The goal is to establish conditions
under which trade shocks affect the domestic competitive environment, rather than entail-

ing mere changes in the mass of firms. To isolate the different channels through which an
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industry in isolation is affected, we consider reductions in inward and outward trade bar-
riers under a small economy. This allows us to classify the effects on the domestic market
conditions into (a) an import-competition (henceforth, denoted IC) channel, and an
export-opportunities (henceforth, denoted EOs) channel. These channels are defined
such that their activation creates pro-competitive effects, while their deactivation entails
no effects on the competitive environment. In particular, the IC channel acts through the
generation of tougher competitive conditions which induces the exit of domestic firms. Re-
garding the EOs channel, it works through the increase in profits triggered by new business
opportunities, which fosters the entry of firms that sell domestically.

From the analysis, it is established that MIEs completely determines which channels are
active. Why do they play such an essential role in producing specific market outcomes?
In the CIC model, the profits of MIEs characterize the zero-expected-profits condition.
Different standard assumptions in the literature make this condition completely pin down
the equilibrium choke price, which acts a single sufficient statistic for the firms’ decisions.
Thus, if any trade shock under consideration does not affect the expected profits of MIEs,
then prices, quantities, markups, and their survival productivity cutoff are not affected.
Instead, the model adjusts exclusively through variations in the mass of firms that pay the
entry cost.

In particular, two of the MIEs’ characteristics are crucial. First, whether MIEs are ex-
ante exporters, i.e., if MIEs may become exporters for some productivity draws that occur
with positive probability. Second, whether MIEs are ex-ante homogeneous, in which case
they obtain productivity draws from the same distribution.

The activation of channels according to the MIEs’ features is summarized by the two
questions in Figure 2a. First, it s necessary that domestic MIEs are ex-ante heterogeneous
for the IC channel to be active. This is indicated by Q1 in Figure 2a. On the other hand, if
MIEs are ex-ante homogeneous, there is only one choke price consistent with zero expected
profits, and this is independent of any shock to the foreign firms. Additionally, Q2 of
Figure 2a states that the FOs channel is activated when domestic MIEs expect to serve both
the domestic and the foreign market for some productivity draws. Intuitively, this follows
because, otherwise, the MIEs’ expected profits would not be affected by the trade costs for

exporting.
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Figure 2: Conditions for Activation of the Channels that Affect the Domestic Economy

(a) Monopolistic and Cournot Competition (b) Cournot Competition
. If NO:
Question 1 s Are the MIEs _, IC channel
(Ql) ex-ante heterogeneous? inactive How do the profits of the If EQUAL:
Question 3 s MIEs after the trade shock S PROFs
Do the MIEs consider If NO: (Q3) compare with those of the channel
Question 2 ex-ante that for some EOs/ECs MIEs before the trade shock? inactive
(Q2) - productivity draws they channels
would be exporters? inactive

Note: MIEs are the set of least-profitable firms that pay the entry cost to enter the industry. In the case of Cournot,
they comprise only one firm (the last entrant). PROF's refers to the MIEs profits channel.

In Section 5 we make use of the results of the CIC model under monopolistic competi-
tion to understand different outcomes in the literature. First, we apply the results to the
Krugman, Melitz, and Chaney models. For the Melitz and Krugman models, we show
that the IC channel is always shut because heterogeneity of firms is ruled out by assump-
tion: all firms are alike and get draws of productivity from the same distribution.® Besides,
since for some productivity draws firms would export, the EOs channel is active. As for the
Chaney model, which is isomorphic to a short-run version of Melitz, the following holds.
First, since it corresponds to a CIC model where each firm obtains a productivity draw from
a different degenerate distribution, MIEs are ex-ante heterogeneous. This establishes that
the IC channel is active. Second, as selection into exporting is assumed, the MIEs are not
ex-ante exporters and, so, the EOs channel is inactive.

The second application we consider refers to trade liberalizations with two large coun-
tries. Unlike the case of small countries, feedback effects are created since changes in the
conditions of one country potentially have an impact on the other. To account for these
effects, we introduce the export-conditions (henceforth, denoted ECs) channel. This
captures the total effect triggered by the direct impact of the trade shock on the trading
partner’s choke price. Conditional on the presence of feedback effects, the conditions for the
deactivation of the ECs channel are the same as for the EOs channel. This is indicated by
Q2 in Figure 2a. By applying the results of the CIC model to unilateral liberalizations, we
provide the specific assumptions on MIEs that determine the various outcomes in the liter-
ature presented in Figure la. In addition, we are able to establish conditions under which,
for instance, all the channels are inactive and, so, they entail null effects on the competitive
environment and the behavior of active domestic firms.

In Section 6, we consider the Cournot model viewed as a CIC model under oligopolistic

3For the Melitz model, Alfaro (2019) shows that this result is more general, since it holds for any demand
function that captures the competitive conditions through a single sufficient statistic.
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competition.* We show that, just as with monopolistic competition, the features of the MIEs
determines which channels are operative. Under oligopoly, the MIEs collapse to the least-
productive firm that is active in the domestic market, which we refer to as the last entrant.
Thus, the characterization of merely one firm is all we need to know in order to determine
which channels are active in equilibrium.

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. Remarkably, we show that, as long as the profits of the last
entrants before and after the trade shock are equal, the MIEs profits channel is inactive.
Thus, the MIEs profits channel is not operative even if the last entrant obtains positive
profits. This fact is captured by Q3 in Figure 2b. On the other hand, the MIEs profits
channel is active and creates pro-competitive effects when trade reduces the profits of the
last entrant.

In Section 7, we apply the results of the oligopolistic CIC model to explain different
outcomes obtained in the literature, including those in Figure 1b. We conclude the following.
First, when there is free entry and the MIEs profits channel is shut, the effects of trade
shocks are determined exactly as in monopolistic competition. This result is of particular
relevance since it applies to the pervasive case in which the integer number of firms is
assumed away. From this we deduce that, the fact that firms engage in strategic behavior
does not qualitatively affect the results: if the last entrant of each equilibrium is earning
the same profits (i.e., the MIEs profits channel is inactive), the remaining channels are
activated by the same set of questions as those in Figure 2a. As a corollary, the effects
of trade between two large countries can be analyzed in the same way as in monopolistic
competition.

Second, we obtain conclusions for a setup with restricted entry (i.e., for a fixed set of

firms serving the market). This case corresponds to a CIC model where the productivity

4With an oligopoly, additional considerations need to be made in terms of the setup. Given the existence
of multiple equilibria, the literature has usually resorted to assuming that the order in which firms enter
each market is determined according to a productivity rank. In the international trade literature, this 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). Since our goal is to delve into the
determinants of common results found across the studies, we maintain this assumption.

5The possibility that no firm breaks even is not exclusive to oligopoly models. In standard versions of
monopolistic competition, this simply does not arise because they include assumptions to rule it out. This
point reinforces the idea that the differences in outcomes across models are due to different assumptions
rather than the market structure.
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distribution is such that trade shocks do not induce extensive-margin adjustments. For this
case, we establish that the MIEs profits channel is active and reinforces any pro-competitive

effect.

Related Literature and Contributions. Our paper is primarily related to the liter-
ature which analyzes the effects of a trade liberalization under different models of imperfect
competition. Our contribution in this respect is to show that the disparity of results found in
all of the studies referenced in Figure 1 do not stem from differences in the market structure.
Rather, they are caused by different assumptions concerning MIEs. Furthermore, by apply-
ing our findings, we provide the conditions under which pro-competitive, anti-competitive,
or null effects would arise after a trade shock.

Another contribution is the provision of an approach to work with imperfect-competition
models under the demand system by Melitz and Ottaviano (2008). Arguably, this has be-
come the main alternative to the CES among demands displaying love for variety. Exploiting
the fact that the MIEs’ features characterize the equilibrium, we are able to establish con-
ditions to easily identify the equilibrium. This also allows us to propose algorithms to solve
the model computationally, allowing for different productivity distributions and demand

heterogeneity.’

2 An Illustration of How to Apply the Results

In this section, we show how our methodology can be applied to predict the outcomes
of trade shocks based on the features of MIEs. To do this, we decompose the effects for
different models of imperfect competition into the channels defined in Section 1. In addition,
to clearly illustrate the mechanisms underlying the results, we present several graphs coming
from numerical exercises. For further details about them, see Appendix D.

1) Channels in Standard Models of Monopolistic Competition: For this appli-

cation, we consider a small country. As indicated in Figure 2a, given a reduction in inward
trade barriers, if MIEs are ex-ante homogeneous then the IC channel is shut. In terms of
the standard models of monopolistic competition, this characterization of MIEs applies to
the Melitz and Krugman models. The intuition behind the result is that, since MIEs are

ex-ante identical, they all have the same expected profits. Taking into account that their

6In Appendix D, we illustrate the use of these algorithms through several numerical exercises.
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profits are not directly affected by inward trade barriers, the choke price is identified by the
zero-expected-profits condition with independence of them. As a corollary, since the choke
price is a sufficient statistic for prices, quantities, markups, and the marginal-cost cutoff to
serve a market, none of these variables change either. Instead, the model adjusts exclusively
through a variation in the mass of domestic firms. This is illustrated in Figure 3a, which

depicts the choke price and mass of domestic firms for different values of trade costs.

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

(a) Homogeneous MIEs (b) Heterogeneous MIEs

55

620
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600 7 - 40

Choke Price
- - - Mass of Firms
Choke Price

- = Mass of Firms

‘
580 | 20

2 2.5 3 3.5 4 4.5

140 160 180 200 220
MIEs’ Index of Heterogeneity

Trade Costs
Note: In Figure 3b, a given reduction in trade costs is considered. In addition, the choke price is normalized and
expressed as a difference relative to its initial value.

On the other hand, when MIEs are ex-ante heterogeneous, the IC channel is reactivated.
This characterization of MIEs holds in the Chaney model, whose framework is isomorphic
to a short-run version of the Melitz model (i.e., with an exogenous measure of incumbents).
In terms of the CIC model, it corresponds to a setup where productivity draws come from
degenerate firm-specific productivity distributions.”

In Figure 3b, we depict the type of adjustment for the case of ex-ante heterogeneous
firms. To clearly demonstrate the impact of the MIEs” degree of heterogeneity, we consider
a unilateral increase 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, 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

"In the Chaney model, the fact that firms are ex-ante heterogeneous follows because, at the country
level, the distribution of productivity is assumed to be atomless. Given that there are no atoms, the set of
firms which have the same productivity are of measure zero and, so, are ipso facto heterogeneous.
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place through the mass of MIEs. In fact, it can be shown that, by decreasing the degree of
heterogeneity, the model converges smoothly to a limit with an adjustment as in Figure 3a.

Regarding the EOs channel, consider a reduction in outward trade barriers. As estab-
lished in Figure 2a, when MIEs are ex-ante exporters, the EOs channel is active and gener-
ates pro-competitive effects. This feature of the MIEs applies to the Melitz and Krugman
models since it is assumed that, by paying the entry cost, the MIEs would become exporters
for some productivity values. On the other hand, in the Chaney model, the EOs channel is
inactive. This occurs because to capture selection, so that only the most-productive firms
export, it is assumed that MIEs do not export. Thus, new EOs do not directly affect either
the profits of MIEs or the equilibrium condition of the domestic market, determining that
the choke price is pinned down independently of them.

2) Cournot Competition and the MIEs profits channel: Using the Cournot

version of the CIC model, in Figure 4 we depict the effect of decreases in inward trade costs.
These graphs differ according to whether the IC channel is activated. The first conclusion
we can infer from both figures is that the choke price follows the pattern of the last entrant’s
profits. This reflects one of the main insights of our paper: under standard assumptions,
just by knowing the features of a subset of firms (i.e., the MIEs) and how they affect their
expected profits, we can deduce the market outcomes. The strong implication of this result

is clearly demonstrated in Cournot since MIEs comprise just one firm.

Figure 4: Variations in Inward Trade Costs in a Small Economy - Cournot

(a) Homogeneous Last Entrants (b) Heterogeneous Last Entrants
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Note: LE refers to last entrant.

Second, from Figure 2 it is concluded that, when the MIEs profits channel is inactive, the
effects in oligopolistic competition resemble those in monopolistic competition. The impli-

cations of this case are of relevance since they occur when the integer constraint is assumed
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away. To identify outcomes where this channel is shut, we need to consider variations in
trade costs such that last entrants earn the same profits. In Figure 4 we identify one of
these cases by including a dashed line that indicates when last entrants are breaking even.
Any point where the dashed and solid lines intersect gives the equilibrium choke price when
last entrants earn zero profits and, so, the MIEs profits channel is inactive.

Comparing points where the MIEs profits channel is inactive reveals that the adjustment
and results are the same as in monopolistic competition. In Figure 4a, last entrants are
homogeneous and, so, the IC channel is shut. Thus, the choke price does not vary with
trade costs. Rather, the model adjusts exclusively through the number of firms. On the
other hand, in Figure 4b, last entrants are heterogeneous and it determines that the IC
channel is active and generates pro-competitive effects.

Additionally, either of these figures can be used to infer the effects when entry is re-
stricted. This case arises when variations in trade costs do not induce extensive-margin
adjustments. Graphically, the impact on each variable is given by the difference between
any two points along a segment with a discontinuous jump. This illustrates the result that,
under restricted entry, the MIEs profits channel is active and, since the shock reduces the
last entrant’s profits, it generates pro-competitive effects. This can be seen particularly
clearly in Figure 4a, where the MIEs profits channel is the only one operating.

3) Unilateral Liberalizations with Two Large Economies: 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. Unlike the case of small economies, this experiment creates
feedback effects that need to be taken into account. Thus, in addition to the IC and EOs
channel, we need to take the ECs channel into account. As indicated in Figure 2a, this
channel is activated and deactivated by the same conditions as those for the EOs channel.

The impact of the shock on H for both monopolistic and Cournot competition is sum-
marized in Figure 5. This figure maps the characteristics of MIEs (i.e., Q1, Q2, and Q3 from
Figure 2) into different market outcomes (i.e., null, anti-competitive, and pro-competitive

effects).
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Figure 5: Unilateral Liberalizations with Two Large Countries: Effects in the Domestic

Economy
(a) Monopolistic Competition (b) Cournot Competition
Q1 No NG QL No NO
EFFECTS EFFECTS
Q2 NO
Q2 o (IC and ECs (IC,ECs,PROFs
inactive) Q3 EQUAL inactive)
Q1 %o ANTI Q1 vES PRO
COMPETITIVE COMPETITIVE Q1 O ANTI QL vES PRO
AAAZTAE EERECTS COMPETITIVE COMPETITIVE
Q2 vyEs Q2 NO Q2 YES Q2 NO
(only worse ECs) (only tougher IC) : EFFECTS : EFFECTS
], g sher
Q3 EQUAL | (only worse ECs) Q3 fg%:gﬁ"‘ (tougher IC

reinforcing PROF's)

Note: PROFs refers to the MIEs profits channel. Q1, Q2, and Q3 are defined as in Figure 2. Specifically, Q1: Are the
MIEs ex-ante heterogeneous? Q2: Are the MIEs ex-ante exporters? Q3: How do the profits of the MIEs in each equilibrium
compare?

According to Figure ba, a unilateral liberalization creates anti-competitive effects in
a scenario where domestic MIEs are (i) homogeneous, and (ii) serve both the domestic
and foreign markets. In terms of H, (i) determines that the IC channel is inactive, while
(ii) activates the ECs channel. As for F, (ii) entails that the EOs and ECs channels are
active. Given which channels are operating in each of the standard models of monopolistic
competition, this rationalizes why this result has been obtained in the Melitz and Krugman
models, but not in the Chaney model.

The mechanisms that generate the results are as follows. In the Melitz model, better
EQOs for F create tougher competitive conditions there. This translates into worse ECs for
H which, given that the IC channel is shut, is the only effect that arises in equilibrium in
H. On the other hand, pro-competitive effects are generated in the Chaney model, because
the IC channel is active while the ECs channel is shut. Thus, the only effect captured in H
is the impact of tougher import competition on the competitive environment.

Figure 5a also extends the results by establishing what outcomes appear under different
conditions. For instance, if in both countries MIEs are ex-ante homogeneous and exclusively
serve the domestic market, a unilateral liberalization only impacts the mass of firms, without
any consequence for the competitive environment. Remarkably, by approaching the analysis
through the CIC model, we can show that the result holds even if the rest of the firms export
or are ex-ante heterogeneous.

As for Cournot competition, the effects of a unilateral liberalization on H are summarized
by Figure 5b. In the literature, it has been customary to assume away the integer number of
firms, ensuring that the last entrant earns exactly zero profits. This assumption determines
that the MIEs profits channel is always inactive and, hence, the effects of a unilateral

trade liberalization follow the same analysis as in monopolistic competition. Thus, for

10
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instance, the anti-competitive outcomes obtained for the studies in Figure la arise by the

same assumptions as in monopolistic competition.

3 Setup

In this section, we define the CIC model. Throughout the setup description, we focus on
monopolistic competition since oligopoly arises as a discrete version of it. All the proofs
and derivations of this paper are presented in Appendix A.

We conceive a world economy with a set C of countries. Each country has a unitary
measure of identical agents supplying one unit of labor inelastically. This is the only factor
of production, and firms can hire workers within the country at wage w; for ¢ € C.

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. This implies that wages are pinned down by the competitive
sector. The other sector consists of a horizontally differentiated good with a continuum of

varieties and it is the focus of our analysis.

3.1 Demand Side

Let Q be the set of all the potentially conceivable varieties that might be produced in the
industry. A representative consumer from country ¢ € C has the utility function,
2
Ui::qo—i—ai/q(w)dw—% [q(w)]2dW—%[/ q(w)dw} ,
we we we

where a;,7v;,m; > 0, and ¢p 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.

Throughout the text we employ the convention that, for any variable, the first subscript
represents the origin country and the second the destination. Let €;; := [0, M;;] be the set
of varieties produced in ¢ and consumed in j € C, and §2; := [0, M;] the set of total varieties
consumed in j, where M; := ). . M;;. Usual optimization procedures determine that the
demand per capita in country j for a variety w € €Q;; is given by
I S SR S - B
PN %+ My
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where P; := )" (w) dw.

ieC Jweq,; Pii
The choke price of a variety w in j, defined as the infimum price that makes demand

zero, is denoted pi®*

% and given by

B+ Py

p;nax (]Pj?Mj) = 6_,_]\/[ )
J J

(CHK)

where §; := v;/n;. (CHK) establishes that the choke price is the same for all varieties,
irrespective of their country of origin. In addition, the demand can be expressed in terms

of it as
max

— pij (W) '

Dj
qij (W) =
’ o

Due to this, the choke price can be interpreted as a measure of toughness of 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) = ZW%% and satisfies that
j ij
86@‘ (w) _ p;_nax
Opij(w) [p}n‘”‘ —Dij (w)]

:=p —cand m := £, respectively.

> > 0. For future reference, we define linear and relative markups by

3.2 Supply Side

In each country i € C there is a set €2; of potential single-product firms that are of zero
measure under monopolistic competition. This set is partitioned into different groups, with
group 6 having a total mass of firms M?. Each firm has the possibility of entering the
industry by paying a sunk fixed entry cost F¥ > 0. We denote by M? the mass of incumbents
from ¢ and group # that pay this entry cost, and refer to any of them as being active in the
industry.

When a firm pays the entry cost, it gets assigned a unique variety w and a draw of

productivity ¢ from some firm-specific cdf D¥. Given a productivity draw ¢, the costs in

Wy

i to have one unit arrive at destination j € C are cf; (¢) := ¢; (¢) + 735, where ¢; (p) =

and 7;; are trade costs.® We adopt the convention that 7; := 0. Moreover, exploiting that
there is a one-to-one relation between ¢; (¢) and ¢, we characterize the model in terms of

marginal costs rather than productivity.

8In Appendix B.1.2, we consider iceberg trade costs. For that case, the results are the same regarding the
competitive environment and, hence, the conditions for activation and deactivation of channels. However,
we show that the behavior of foreign firms is possibly indeterminate. For this reason, we have opted for
additive trade costs as the baseline case.
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3 SETUP

The potential productivity draws determine a distribution of marginal costs at the coun-
try level. This is represented by a cdf G; that describes the marginal-cost distribution of
the mass M; of potential firms, with density g; and support [c;, ] where ¢; € Ry and
¢ € R, U{oo}. Likewise, the marginal-cost cdf of @ at the group level is denoted by GY
with density ¢¢ and support [ce [t

=7 1

}. We suppose that the groups of firms determine a par-
tition of [¢;,¢]. As a result, the sets of marginal costs do not overlap and each group can
be ordered according to their expected profits.

Among the firms from 4 that pay F, each has to decide whether to serve country j € C.
If a firm does so, it has to incur a country-specific fixed cost f;; > 0 and make a decision
on quantities ¢;; (w) € [O,ﬁj}. 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 j. We
denote by Mg the set of firms from ¢ that belong to the group # and serve j.

Regarding markets, we suppose they 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. The purpose of this assumption is to ensure that, as is
standard in the literature, any firm that is active in at least one country necessarily serves

its domestic market.

3.3 Definitions and Partition of Firms

Throughout the paper, we compare the equilibrium outcomes in two different scenarios,

and 7 ;= (T-*-*

defined by the trade costs 7" := (T-* p )ijGC'

Zj)i,jec Next, we define a baseline
setting for monopolistic competition that is used to derive the propositions for this market
structure.”

We suppose that each §; is partitioned into groups Z, £, and A, which comprise what
we denominate insiders, entrants, and non-active firms, respectively. These labels reflect
the role they 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 N 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. We suppose that the support of their distribution is such that only a subset of firms

9We consider alternative partitions in the appendix when we derive results and perform numerical exer-
cises for non-standard versions of monopolistic competition.
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3 SETUP

in £ are active in the domestic market. A particular subset of £, which we have referred to

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

Definition 3.1: Marginal industry entrants are the set of the least-productive domestic

firms that pay the entry cost in a given equilibrium.

The structure of the cdf Dy corresponding to £ characterizes MIEs. Next, we define
two variants of the CIC model based on alternative assumptions regarding this cdf. They
encompass the standard versions of monopolistic competition used in the literature. We
refer to the first one as a group-specific CIC model. In this version, Dy is the same for
each firm in £ and, so, it coincides with the cdf G¢. We suppose that this distribution is
atomless and possibly degenerate to encompass the Krugman model. Moreover, we assume
that, under this CIC variant, the set of least-productive firms that serve at least one country
sell exclusively at home.

The second variant, which we refer to as a degenerate CIC model, consists of a degener-
ate and firm-specific DY for £ that determines an atomless distribution at the group level.
Implicitly, since this distribution has no atoms, the set of firms obtaining the same produc-
tivity draw has measure zero. In Section 5.1 we show that the Melitz and Krugman models
are special cases of a group-specific CIC model, while the Chaney model is a special case of
a degenerate CIC model.

Next, we define two features regarding the firms in each group which are crucial for the

activation and deactivation of the channels.

Definition 3.2: Consider firms from ¢ € C which belong to some group 6. Firms in

0 are ex-ante exporters to j € C\{i} when there exists a ¢ € [c!,e] such that a

non-zero measure of firms in 6 with ¢ < ¢ would export to j. Firms in 0 are ex-ante
heterogeneous when any subset of firms in 0 that obtain productivity draws from the same

D? has measure zero.

Notice that an ex-ante qualification is irrelevant in a degenerate CIC model, given that
each firm has only one possible productivity draw. The same remark applies to the dis-
tinction between expected and realized profits. For this reason, when there is no risk of
confusion, we omit these terms when this model is used.

Applying these definitions to each CIC variant, we determine the following. First, firms in

& are always ex-ante homogeneous in a group-specific CIC model, and ex-ante heterogeneous

14



4 MONOPOLISTIC COMPETITION

in a degenerate CIC model.!? Second, in a degenerate CIC model, firms in £ are ex-ante
exporters to some country F' only when there is no selection into exporting. However,
supposing no selection constitutes a strong assumption. It implies that, given that the

least-productive firms would be exporting, then any other firm from ¢ would export too.

4 Monopolistic Competition

In this section, we analyze the CIC model under monopolistic competition. We begin
by describing the solution for a partition of firms as in Section 3.3 and trade costs 7*
and 7**. Since alternative assumptions generate a different description of some of the
solutions, we only characterize those that are common across the setups and relegate a
full characterization to Appendix A.1. After this, we analyze the effects of trade shocks
according to alternative assumptions on the MIEs. Our focus is on the impact on the
domestic competitive environment and the behavior of domestic firms.

We provide some additional results in the appendix. In Appendix B.1, we extend the
results by characterizing how foreign firms are affected by the trade shocks of each propo-

sition. In Appendix D.1, we describe how to compute the equilibrium under monopolistic

competition and illustrate its use through numerical exercises.

4.1 Equilibrium

To characterize the equilibrium for the world economy, 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 solutions by this variable. Optimal prices

and quantities in j € C of an active firm from ¢ € C with ¢j; are given by:

max T

max ... Pi TG

pij (pj y G5 7-1]) - 9 )
max T

max b TG

qij (pj ) 6 Tij) = 2

(PRICE)

(QUANT)

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 and a price greater than or equal to the choke price of that market.
i) =

In turn, the linear and relative markups set in j are given by (p;-nax

0By dispensing with the assumption of no atoms in the productivity distribution at the group level, the
degenerate CIC model is easily extended to allow for ex-ante homogeneous firms.
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4 MONOPOLISTIC COMPETITION

pmax+ T . . .
, C; 7',) = —%respectively. For a firm with marginal cost ¢, we denote
) 2Cij ) )

max

and m;; (p]

by pj; (¢) and gj; (c) the solutions (PRICE) and (QUANT) for an equilibrium choke price

max >I<

pj

Likewise, the equilibrium markups are denoted 4; (¢) and m; (c) .
Regarding optimal profits of a firm with ¢j; that is active in j, they are

(P = cp)”
4;

max

Tij (pj 1 G Tij) =

— fij- (PROF)

For trade costs 7* or 7**, we denote the equilibrium values of any variable by a su-
perscript * and %, respectively. The marginal-cost cutoff to serve j € C in each of these
scenarios is denoted by ¢j; and ¢;f. Moreover, in the description of the solutions, we antici-
pate that MIEs belong to £ under 7* and 7**

Since the derivations of the equilibrium conditions for the market stage and marginal-cost
cutoffs do not play any role for understanding the results, we relegate their characterization
to the appendix. Instead, we focus on the conditions implied by free entry in a CIC model.!!
For the case of a group-specific CIC model, we denote 7 7T . the optimal expected profits of a
firm 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 ( e ) Thus, in equilibrium,
any firm belonging to Z satisfies

Z ;naX*’ J*Z) = FE and Z maxw7 ;:) > FE
1eC 1eC
and, for firms in &,
Z%ﬁ p;nax*7 * Zﬂ-ﬂ p]zmax**’ J*Z) _ FJE. (1)
ieC ieC

Regarding the case of a degenerate CIC model, any firm with marginal costs ¢ that

belongs to § € {Z,E} and is not a MIE has profits that satisfy
Zﬂgl PEEE e j“ JZ) > FE and Zﬂﬂ P o 50;1*7 J*l*) > FE

ieC ieC

max

where 7'(' s (D, ¢ ¢y Tji) = Le<e;)Tij (p;-nax,c; Tij). Regarding the MIEs, their marginal

costs under each scenario are denoted by ¢} and ¢*. Supposing that they have non-negative

Tt is possible that there are equilibria where all firms garner strictly positive expected profits and,
thus, the MIEs profits channel is active. Since this is ruled out in the standard versions of monopolistic
competition, we only consider equilibria where the zero-expected-profits condition holds.
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4 MONOPOLISTIC COMPETITION

profits in a set of countries F, their profits are
2 (P eim) = g (P ) = EY 2)
= i€F

In the remaining parts of this section, we inquire upon the conditions that activate and
deactivate the channels. This is done by only modifying assumptions relating to our country
of interest, denoted H. For the rest of the countries, we do not restrict the analysis to a
specific market structure. Rather, we suppose it can be described by either a group-specific
or degenerate CIC model.

Furthermore, we suppose that H is a small economy in the sense of Alfaro (2019).
This has similar implications to the definition by Demidova and Rodriguez-Clare (2009)
adapted to the case with an outside sector pinning down wages. In particular, the fact
that H is a small economy establishes that firms from H and H’s domestic conditions are
negligible for the domestic market of any other country j € C\ {H}. Thus, they do not
affect (pmax*

J )jEC\{H}'

4.2 Deactivating the Import-Competition Channel: Ex-Ante Ho-

mogeneity of Marginal Industry Entrants

Next, we show that, when firms from H belonging to £ are ex-ante homogeneous, the 1C
channel is shut and only entails variations in the mass of MIEs. In terms of the versions
of a CIC model we take as a baseline case, this property corresponds to the group-specific

variant.

Proposition 4.1

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 TJT"H > T;‘;} for each j # H with strict inequality for
at least one country. Suppose a CIC model under monopolistic competition as in Section 5.3,
where MIEs under T belong to €.

Then, if the firms from H in £ are ex-ante homogeneous:
max * max sk

® Py =PH
e for firms that are active in both equilibria, piiy (), ¢ify (¢), mify (¢), and pify (c) are

* _kk
and Cip = Cis

the same as in the equilibrium with 7%, and
o ME™ < Mg

This proposition can be understood in the following way. When trade costs become lower,

the increase in quantities supplied by active foreign firms and entry of foreign firms create an
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4 MONOPOLISTIC COMPETITION

excess of supply. The model begins to adjust by reducing the mass of the least-productive
firms in the market, i.e., the MIEs. If before and after the trade shock MIEs belong to &,
the characterization of this group of firms is the key to describing the adjustment process.
Assuming that firms in £ are ex-ante homogeneous determines that there is only one choke
price consistent with the zero-expected-profits condition. Due to this, the equilibrium is

restored through the exit of MIEs, without inducing any variation in the choke price.

4.3 Activating the Import-Competition Channel: Ex-Ante Het-

erogeneity of Marginal Industry Entrants

The following proposition establishes that, when firms in £ are ex-ante heterogeneous, the
IC channel is active and generates pro-competitive effects. In terms of the variants of the

CIC model we take as a baseline case, ex-ante heterogeneity corresponds to a degenerate

CIC model.

Proposition 4.2

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 7y > 77F for each j # H with strict inequality for
at least one country. Suppose a CIC model under monopolistic competition as in Section 3.3,
where MIEs under T* belong to £, and T** satisfies some boundary condition such that MIEs
also belong to € under T**.

Then, if the firms from H in £ are ex-ante heterogeneous:
max sk max *

® Dy <Py

e for firms that are active in both equilibria, piiy (¢), Qi (¢), Mify (€), and pify (c)
decrease relative to the equilibrium with T, and

o My < Mfy.

kK k
and ¢y < CH

When MIEs are ex-ante heterogeneous, the adjustment to redress excess supply is different
from the case of ex-ante homogeneity. The reason for this is that the critical choke price
which induces exit now varies across MIEs. Consequently, the exit of domestic firms cannot
be accomplished without it varying. In addition, since the choke price changes, any excess of
supply is eliminated through both variations in the quantities produced by active firms and
the exit of MIEs. This means that, when the IC channel is active, the whole distribution of
productivity matters for the adjustment.

In Appendix C, we prove theoretically that, nonetheless, the MIEs’ degree of heterogene-
ity still plays a distinctive role in the magnitude of the IC channel: unlike what happens
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4 MONOPOLISTIC COMPETITION

with Z, when the heterogeneity of firms in £ is small, the effect of the trade shock on the
choke price is negligible. More generally, we prove that the less heterogeneous the produc-
tivity is across MIEs, the lower the impact on the choke price, converging smoothly to a
limit with null effects when MIEs become homogeneous.

To provide some intuition for this fact and for the differences in the adjustment when
MIEs are ex-ante homogeneous or heterogeneous, consider the following experiment. Sup-
pose two distributions in H with an identical characterization of active firms from H. In
addition, the set of inactive marginal entrants in H consists of several groups of firms that
are homogeneous within them but heterogeneous across them. By considering an increase
in trade costs, we can inquire upon the adjustment process for firms in H that are identical
before the shock but which differ by the MIEs after the shock.

We depict this adjustment graphically in Figure 6, which corresponds to a numerical
exercise detailed in Appendix D.1.2. The figure contains two cases distinguished by whether

heterogeneity between the groups of inactive firms is large (blue lines) or small (green lines).

Figure 6: The MIEs’ Degree of Heterogeneity and the Choke Price

0.8 +

0.6 —_—

T —

maz
Py

0.2

Note: 7.5 refers to 7, for some j € C\ {H}. The choke price and trade costs are normalized and expressed as a
difference relative to their initial value.

In this experiment, there is an adjustment through ex-ante homogeneous MIEs when
the variation in trade costs is such that MIEs belong to the same group before and after the
trade shock. Graphically, the effect on the choke price is demonstrated by variations along
any of the different horizontal line segments. Thus, the choke price does not vary and the
model is adjusting through the exit of MIEs.

On the other hand, an adjustment with ex-ante heterogeneous MIEs arises when the
increase in trade costs is big enough such that MIEs belong to different groups. This case

is depicted graphically by a discontinuous increase in the choke price.
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5 APPLICATIONS TO MONOPOLISTIC COMPETITION

Additionally, by comparing the blue and green 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 marginal costs between the groups is more pronounced, then
greater variations in the choke price are necessary to restore the equilibrium. Otherwise,

when differences in marginal costs are negligible, the variation in the choke price is trivial.

4.4 Activating the Export-Opportunities Channel: Ex-Ante Ex-
porting Marginal Industry Entrants

Finally, we inquire upon the conditions to activate the EOs channel. The next proposition

establishes that, if MIEs are ex-ante exporters, the EOs channel is active.

Proposition 4.3

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Let trade costs 7" and T** be such that T}/ < Tjy for some country F € C\{H}. Suppose
a CIC model under monopolistic competition as defined in Section 3.3, where MIEs under T*
belong to € and there is some condition which ensures that MIEs also belong to £ under T**.
Then:
o If firms from H in £ are ex-ante exporters in F,
— P < P and iy < Chrgs
— for firms that are active in both equilibria, piiy (c), @iy (), Mify (¢), and iy (c)
decrease relative to the equilibrium with 7*, and
= Mgy > Myy;
o If firms from H in £ are not ex-ante exporters in F, piy™*™* does not vary and neither
the prices, quantities, survival marginal-cost cutoff and masses of firms serving H do
so.

The key to understanding this proposition is that the new EOs increases the profits of MIEs.
Thus, some of them become active and, by the assumption that any active firm serves its
domestic market, this leads to tougher domestic conditions. Mathematically, this is reflected
by the fact that, given an increase in profitability, zero expected profits can only be restored

if the choke price is lower.

5 Applications to Monopolistic Competition

In this section, we make use of the results we obtained for the CIC model under monopolistic
competition. First, in Section 5.1, we exploit the fact that the setup of monopolistic com-

petition in Krugman (1979), Melitz (2003), and Chaney (2008) constitute special cases of

20
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the CIC model. This allows us to determine which channels are active in each of those vari-
ants.'?> Then, in Section 5.2, we apply the results to unilateral liberalizations between two
large economies. In particular, we establish conditions that generate null, anti-competitive,

and pro-competitive effects in the domestic economy.

5.1 Case I: Krugman, Melitz, and Chaney Models

To generate the standard setups of monopolistic competition through the CIC model, we

suppose that there is no partition of firms. Specifically, we set ¢ = ¢, and ¢; = &,

SO
that £ constitutes the only group in the economy. In addition, although other assumptions
are added in the literature when these models are defined, the ones detailed here are those
which are critical for determining the outcomes.

e Melitz and Krugman models. The Melitz model corresponds to a group-specific
CIC model where firms are ex-ante exporters. The Krugman model is the limiting
case of Melitz, where each firm gets a productivity draw from the same degenerate
distribution.

e Chaney model/short-run Melitz. It is a degenerate CIC model with selection into
exporting (i.e., the least-productive firms are not ex-ante exporters).

By applying the different propositions for the CIC model, we can characterize these mod-
els. First, since the Melitz and Krugman models are particular cases of the group-specific
CIC model, the MIEs are ex-ante homogeneous and, so, the IC channel is always inactive.
Therefore, Proposition 4.1 applies.

In addition, in the Melitz and Krugman models, the EOs channel is always active and,
so, Proposition 4.3 with ex-ante exporters holds. This follows because, in the Melitz model,
any firm deciding whether to enter the industry exports with a positive probability. In the
case of the Krugman model, it holds because, in order to have trade, it is necessary to
assume that at least one firm exports. Thus, due to the symmetry assumption, all of them
would export.

As for the Chaney model, the IC channel is always active and, hence, Proposition 4.2
holds. This is so because, in a degenerate CIC model, it is assumed that the distribution at

the country level is atomless, which implies that MIEs are ex-ante heterogeneous.

12In Appendix F, we demonstrate how the decomposition in channels can be performed. We do it through
a scenario as in Melitz and Ottaviano (2008), with two symmetric countries and a Pareto productivity
distribution.
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Additionally, in the Chaney model, the EOs channel is inactive and, hence, Proposition
4.3 for MIEs that are not ex-ante exporters applies. The reason for this is that, since any
active firm serves their domestic market, MIEs coincide with the marginal entrants at the

home market in this model. Thus, given selection into exporting, MIEs are not exporters.

5.2 Case II: Unilateral Liberalizations between Large Economies

In this part, we suppose the existence of two large countries, H and F', and a reduction in
inward trade barriers in H given by d7pg < 0. In addition to the IC and EOs channels,
the presence of feedback effects gives rise to the ECs channel (i.e., the export-conditions
channel). This incorporates the total effects triggered by the impact of the trade shock on
the trading partner’s choke price. Importantly, the conditions for the activation of the ECs
channel are equivalent to those for the EOs channel.

We relegate a formal treatment to Appendix A.2. Instead, here, we provide some in-
tuition and show how the outcomes follow naturally when they are analyzed through the
channels presented in Section 4.

The equilibrium conditions of the CIC model in any of the variants defined in Section 3.3
max( max. max( max.

determine reduced-form equations pi*™ (pR®*; 7py) and pE** (p™; 7y ). The equilibrium is

given by a pair (pi™*, pp**) such that:

max * __ , 1max maxs,

pp " = (R TRH)
max* _ max maxx,

Pr = Pr (pH 77'FH) .

By keeping some variables constant, these functions enable us to split the total effect on
each choke price into the different channels. Specifically, consider country F', which is the

country that faces new EOs. Then, the total effect on its choke price is given by

dpriﬂlax* (prﬁllax*; TFH) _ /\apr;ax* (prlfllax*; TFH) + )\aprg_'lax* <pr13ax*; TFH) aprgax* <pr;ax*) (3)
dTFH N 87—FH N Gpﬁax aTFH ;
EOs ;ﬁannel ECs z?lannel

where A > 0 is a multiplier of effects. The EOs channel is given by the total effects triggered
by the direct impact of 775 on pp**. As for the ECs channel, it is given by the total effect
triggered by the impact of 7py on p

max *
H .

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

dpi™” (™5 7rm) O™ (PE™) | O™ (D) Opp™" (W™ 7ri) ()
dTFH . aTFH PN 8p$ax 8TFH B
1C cﬁgnnel ECs Zhrannel

The IC channel is given by the total effect on the choke price due to the direct impact of
Trr on pi™*. Regarding the ECs channel, it comprises the total effects on H’s choke price
caused by the direct impact of 7py on pp***.

Expressions (3) and (4), along with the conditions for the deactivation and activation of
each channel in Propositions 4.1, 4.2, and 4.3, allow us to determine conditions that lead to
specific outcomes. In particular, we are able to explain the results from the studies in Figure
la. To illustrate its use, we present how results in H can be generated by characterizing
MIEs.

e Anti-Competitive Effects: if MIEs in both countries are ex-ante homogeneous (i.e.,
the IC channel is inactive) and ex-ante exporters (i.e., the EOs and ECs channels are
active). For instance, this arises in the Krugman and Melitz models.

e Pro-Competitive Effects: if MIEs in H are ex-ante heterogeneous (i.e., the IC
channel is active) and are not ex-ante exporters (i.e., the EOs and ECs channels are
inactive). For instance, this is the case in the Chaney model.

e Null Effects: if MIEs in H are ex-ante homogeneous (i.e., the IC channel is inactive)
and not ex-ante exporters (i.e., the EOs and ECs channels are inactive). For instance,
this holds in a group-specific CIC model where, for any productivity draw, the set
of MIEs would only serve the domestic market, irrespective of the characterization
for the rest of the firms. In addition, it also arises in an extended version of the
degenerate CIC model that allows for atoms in the productivity distribution at the
group level. To generate the result under that framework, it is required that firms
in £ obtain draws from the same productivity distribution and that there is selection

into exporting.

6 The Oligopoly Model

In this section, we consider the CIC model with non-negligible firms. Unlike monopolistic
competition, it is not necessary to partition firms to isolate the role of MIEs since, when

there is an integer number of firms, the MIEs comprise only one firm. We refer to this
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firm as the last entrant, which corresponds to the least-profitable one that is active in the
industry.

Incorporating non-negligible firms modifies the analysis relative to monopolistic compe-
tition in two respects. First, since firms can influence market conditions, they take strategic
considerations into account when making decisions. Second, with an integer number of
firms, 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.

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 obtained
under monopolistic competition.

The new channel introduced in (i) is the MIEs 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. Moreover, when the last entrant’s
profits after a trade shock are lower, we establish that the effects stemming from the MIEs
profits channel are pro competitive. Regarding (ii), we show this holds by proving that,
conditional on the MIEs profits channel being inactive, the same conditions prevail for the
activation of channels as in monopolistic competition. This result is particularly relevant
since it characterizes the equilibrium when the integer number of firms is assumed away.

In the appendix, we provide some additional results. In Appendix B.2 we extend the
propositions to include the impact on foreign firms. Additionally, in Appendix D.2, we de-
scribe an algorithm to compute the equilibrium and present numerical exercises to illustrate

1ts use.

6.1 Setup and Optimal Variables

The framework is similar to monopolistic competition in some respects. In particular,
incorporating that there is a discrete number of varieties and firms, it has a demand and
supply side as in Section 3.1 and Section 3.2. On the other hand, to generate the versions
of oligopolistic competition used in the literature, we suppose that each firm w gets a
productivity draw from a degenerate D¢. This is not necessarily different across firms and
determines a marginal cost ¢,. In addition, we consider that competition is in quantities.

The inverse demand for a variety w produced in ¢ and sold in j is p;; (w) = a; —7;¢;5 (W) —
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n;Q; with Q; := 3", - Q;; and Q;; := ZwEQU ¢ij (w). We denote the marginal cost of a firm
w inclusive of trade costs by c.’ := ¢, + 7;;. In this framework each firm is able to influence
P (Q;) through its choice of quantities. Thus, the best-response quantities in j of an
active firm from ¢ with marginal costs c,, are
Q5 — nj@j_w — e’
2(; +nj)

g™ (Qy ¥ i) = 7 (Qsr-BF)

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

To establish a direct link with the monopolistic competition case, 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 pi** and Qy, given by pi* (Q;) = a; — 1;Q;. Thus, the inverse
demand is p;; (w) = p*™ (Q;) — 7¥;¢ij (w), which determines that the optimal quantities and

prices as functions of the choke price are:

max (@j) _ CZ—J”

qi; (P77 (Qy) ;¢ =7 Qo-BF
o @] = (Qq-BF)
pij [PP(Qy) 5 ¢f] == PP (Qy) (5 + my) + e
R ’ 275 +nj
Moreover, optimal linear markups are p [p™ (Q;);co’] = ;;;777;] [P (Q;) — ¢i’], while
Yi vitn; Py (QJ

relative markups are m [ max (Qy) 5 ca’] = . In turn, optimal profits

2y4n 0 20t el

in 7 of an active firm w from ¢ are

Tij [pﬁnax (Q); T”} = ﬁ [p;nax (Qj) — 031]2 — fij- (PROF-BF)
Ay

6.2 Entry Process and Reindex of Variables

Given that a plethora of equilibria can arise in oligopolies, additional structure is required to
characterize the model. The standard assumption to ignore equilibria where less-productive
firms crowd out more productive ones is that firms enter following a productivity order.™
Since our goal is to explain the results found in previous studies, we maintain it. This, in ad-
dition, allows for a direct comparison with monopolistic competition, where the assumption
holds as a property of the equilibrium.

Specifying an order for heterogeneous firms requires the consideration of some subtle

details. For this reason, we formalize the assumption by an order relation. To be able to

13See Footnote 4 for some literature using this assumption. More 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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6 THE OLIGOPOLY MODEL

compare every firm (i.e., having a complete order relation), we follow the standard approach
used in the literature on oligopolies with firm heterogeneity (e.g., Eaton et al. 2012 and
Gaubert and Itskhoki 2018). Thus, we suppose that country-specific fixed costs are strictly
positive and equal in each country, so that firms differ only by the marginal cost of delivering
to a market.'* To avoid a taxonomy of cases, we take as a baseline case that F¥ = 0 for
1 € C. Positive entry costs are reestablished in Proposition 6.3 when we study the EOs
channel.

To define the order relation, we suppose that each variety in Q corresponds to a specific
firm, so that = Uec€;. For each country i, we use ¢j* as the cost index of a firm w from j.
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 order relation for each country. Formally,
we define »=; on  such that w” 77, ' iff ¢ > /%, where w” € Q;, W' € Q4, and j, k € C.
Notice that, since =, is defined on €, it orders all the conceivable firms in the world.

Without further assumptions, (ﬁ, ?\'ﬂ) is only a complete pre-ordered set (i.e., complete
and transitive). This implies that the equivalence classes defined by 7Z; are not necessarily
singletons and, therefore, we cannot establish a strict order for the entry process. For the
purposes of this paper, any order among equivalent firms is inconsequential. Thus, from
now on, we suppose there is some arbitrary order among the firms belonging to a same
equivalence class. In this way, we are allowed to extend the complete preorder to a linear
order, such that (ﬁ, il) is a chain.’® 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.

When (ﬁ, ,@) is a chain, we can construct an order-preserving bijective function which
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 77;: given
w” W' € Q, the mapping is such that r; (w”) > r; (W) iff W’ 77 w’. We denote by N;
the total number of active firms in 7, and €); := {w e (w) < Ni} the set of active
firms in 4. Likewise, we denote Nj; the number of firms from j which are active in ¢, and

Qj; = {w € ﬁj 1 (w) < NZ-} the set of active firms in ¢ from j. Notice that the terms NN;

and Nj; play the dual role of total number of firms and index of the last entrant.

14 Gtrictly positive fixed costs rules out that a set of firms earning zero profits would provide zero quantities.
Otherwise, this would make the equilibrium indeterminate.

15This is because it satisfies the additional property of >; being antisymmetric, and so the equivalence
classes are singletons.

16Formally, the function would be order isomorphic. See, for instance, Ok (2007), Section B.2.
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6 THE OLIGOPOLY MODEL

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 ¢ by cj; .

Henceforth, we refer to the framework of Section 6.1 and Section 6.2 as a CIC model a
la Cournot. Furthermore, given that there is no uncertainty regarding the firms’ marginal

costs, we do not add any ex-ante qualification to describe the features of firms.

6.3 Equilibrium

We consider equilibria where there is at least one domestic and one foreign firm active.
Given optimal quantities (Qg-BF), the total quantity supplied by firms from j to i is given
by Qj; (Qy;75) = Zweﬂji Qi [p;“ax (Q)) ,cZﬂ. The equilibrium at the market stage for a
given €); requires that

Z Qi (Qi;71) = Qi (NE-BF)

jec
so that the optimal quantities chosen by each firm are consistent with the aggregate quan-
tities.
Firms serve each country as long as they anticipate positive profits. This implies that,

for country i € C, the following inequalities have to hold:

i (P (Qy) ;¢7) > 0 for all w € Qj; and j € C,

)

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

Given the entry order, the reindex of variables, and the monotonicity of optimal profits on

the index cost, the conditions can be reexpressed as

P (Qi) —cy, 2 & (FE-BF)

P (Qi + quH) — i1 < &

where ¢Vitl .= ¢ [@i, c]TVZ_H} is the best response given by (Qpr-BF), and & := 2/, f.
In the next part, we inquire upon the conditions that activate and deactivate the channels
by following a similar approach as in Section 4. Specifically, we focus on a country H, which

we suppose is small, and compare the equilibrium under two vectors of trade costs, 7T

and 7. Also, we continue to denote their equilibrium values with superscripts * and x,
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6 THE OLIGOPOLY MODEL

respectively. To keep notation simple, we also refer to the last entrant of each equilibrium

by Nj; and N}/, with corresponding profits 77, and 7.

6.4 Channels

The next proposition analyzes the effects coming from the IC channel when MIEs are homo-
geneous. Formally, this corresponds to the case where CJTV*;I = c}\;}, so that 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 CIC model a la Cournot and let T and T** be such TJ’.“I”; < T]’-“H with strict inequality
for at least one country. If the last entrants in H are homogeneous, then:
o if Ty < Ty, then
_ prﬁax** <pgax>k’
— for firms that are active in both equilibria, piiy (¢), ¢y (¢), mify (¢) and pify (c)
are lower relative to the equilibrium with ™%, and
— the set of domestic firms is either the same or some of them exit;
o if Ty =Ty, then
_ prﬁax *ok pgax*j
— for domestic firms that are active in both equilibria, pify (), qify (¢), mify (¢)
and iy (¢) 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 MIEs, i.e., when c},}{ #+

*k

Chres .
N

Proposition 6.2

Consider a world economy with an arbitrary number of countries, where H is a small economy.

Suppose a CIC model a la Cournot and let T* and T** be such 7';}; < T;H with strict inequality

for at least one country. If last entrants in H are heterogeneous and w55 < Ty :

° p%ax** <pIII—“IIaX*’

e for firms that are active in both equilibria, pify (¢), qify (€), mify (¢) and wify (c) are
lower relative to the equilibrium with T*, and
e the set of domestic firms is either the same or some domestic firms exit.

By Proposition 6.1 and Proposition 6.2, we are able to conclude that the MIEs profits channel
is shut when 7}, = 7}, and is active and generates pro-competitive effects when 7}, < 7}7.
In addition, by focusing on the case where 7}, = 7/, the MIEs profits channel is not

operating and, thus, we can make a comparison with the case of monopolistic competition.
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6 THE OLIGOPOLY MODEL

From this, we establish that the same condition for the deactivation and activation of the
IC channel holds, i.e., whether MIEs are homogeneous or heterogeneous.

Two remarks are in order regarding the MIEs profits channel. First, when 7}, > 7} and
MIEs are homogeneous, even though there are pro-competitive effects, they 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. Second, the MIEs profits
channel is capable of leading to anti-competitive effects. This occurs when the effect from
the exit of firms has a greater impact on the market conditions than the pro-competitive
effects from lower trade costs.

Next, we consider how the EOs channel affects the domestic economy. Since we want
to concentrate on the role of new EOs for domestic MIEs, we state the result supposing
that the least-profitable firms in each equilibrium are domestic. In addition, we restore the

assumption F§ > 0.

Proposition 6.3

Consider a world economy with an arbitrary number of countries where H is a small economy.
Suppose a CIC model a la Cournot and let 7" and T** be such that 71/ < T p 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:

o if there are extensive-margin adjustments of domestic firms and 75 < Ty, then
max kx max *

— Py <Py
— for firms that are active in both equilibria, pify (¢), qify (€), Mty (€), and iy (c)
are lower relative to the equilibrium with T, 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 the H.

In the proposition, the impact on the choke price is exclusively due to the EOs channel when
7y = . Thus, it establishes that, when the MIEs profits channel is inactive and the trade
shock induces changes in the extensive margin, the activation of the EOs channel requires
that MIEs are ex-ante exporters. As a corollary, if there is a variation in the set of active

firms, the EOs channel is activated in the same fashion as in monopolistic competition.
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8 CONCLUSION

7 Applications to Oligopoly

In this section, we apply the results of the CIC model under oligopolistic competition.
Using the results from Section 6.4, we consider two applications. The first explores the
consequences of assuming away the integer constraint, while the second considers restricted
entry. The results are of particular relevance since they explain the outcomes of the studies

in Figure 1b.

Assuming Away the Integer Constraint. Formally, this means that Ny € R,
and implies that, after any shock, the value of Ny adjusts to ensure that 7;; = 7};. Thus,
the MIEs profits channel is inactive and there are always extensive-margin adjustments.!”
As a corollary, all the conclusions holding under monopolistic competition, including those
of trade liberalizations with two large economies, apply. Specifically, the homogeneity of
MIEs shuts the IC channel while heterogeneity reactivates it. Furthermore, by applying
Proposition 6.3 under the existence of extensive-margin adjustments, the activation of the
EOs channel depends on whether MIEs are exporters.

Restricted Entry. In Appendix A.4 we show that, when there are no extensive-margin
adjustments of domestic firms and the last entrant under 7* is domestic, decreases in inward
trade barriers in H determine that 75 < 75;."® Thus, from Propositions 6.1-6.2, we conclude
that this trade shock induces pro-competitive effects in H. In addition, by Proposition 6.3,
we can also establish that, with restricted entry, a reduction in outward trade barriers has
no impact on the domestic economy. This follows because the activation of the EOs channel
presumes the existence of extensive-margin adjustments of domestic firms, which is ruled

out by definition under restricted entry.

8 Conclusion

This paper conciliates the disparate outcomes found in studies of trade liberalizations under

imperfect competition. With this aim, we developed a framework that we referred to as the

7To understand why there are always extensive-margin adjustments, Ny can be defined formally as
Ny + 0, where Ny € N is the integer part of Ny and § € Ry ;. The term 1 4 § 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.

18 Additionally, in Appendix A.4, we prove a more general result which indicates that p%
even if the last entrant under 77 is not domestic.

max *x max *

< PH
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8 CONCLUSION

CIC model. This allowed us to encompass the standard versions of monopolistic competition
(i.e., Krugman, Melitz, and Chaney) and oligopoly (Cournot under free and restricted entry)
in a unified setup. In this way, it made it possible to identify what the major imperfect-
competition models have in common and the aspects in which they differ.

Making use of the CIC model, we studied how shocks to inward and outward trade
barriers affect domestic market conditions. This involved disentangling the effects of trade
shocks into separate channels, and determining which model assumptions activate them.
The main conclusion we obtained is that the various outcomes found in the literature are
not due to the type of competition but, rather, the assumptions on the features of MIEs.
Thus, once the models have the same assumptions regarding MIEs, they generate the same

impact on the domestic market in all the models of imperfect competition.
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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. Appendix B considers how trade liberalizations affect the behavior of foreign
firms. In Appendix C, we study the magnitude of the effects coming through the IC channel when it is
active. Appendix D shows how the equilibrium can be computed and presents some numerical exercises.
In Appendix E, we outline some conditions for existence and uniqueness of the equilibrium. Finally, in
Appendix F we illustrate how the decomposition of effects into channels can be applied in a setup as in
Melitz and Ottaviano (2008), with symmetric countries and a Pareto distribution.

A Derivations and Proofs

A.1 Monopolistic Competition

The framework for the CIC model under monopolistic competition is that of Section 3.3. For some of the
proofs, it is necessary to distinguish between the degenerate and group-specific CIC variants since they have
a different description of the productivity distribution of £ at the group level.

Regarding notation, we keep indicating the equilibrium values of any variable under 7* or 7** by a
superscript * and %, respectively. When we refer to some generic equilibrium with trade costs 7, we use *
as superscript. Furthermore, regarding trade costs, we extend the notation by defining 7.5 = (7; H)j cC\{H}
and T3 = (THj)jec\{H}.

For each firm from country i belonging to group 6, we define its minimum marginal cost to serve j
59

in j. To simplify notation, for group # and equilibrium * we define G?JT" = Gf (cfj’»") and gff = gf (C?;).

by ¢ := min {¢};, }. This variable captures that ¢f = ¢ when all the firms belonging to § are active

T,0%
]

0%
= CCQ” cl; dGY (c) and, when we refer to a domestic firm from 4, we omit the superscript 7
and refer to it as C%*. In addition, when it is clear from the context, if all firms from i belonging to a group

Moreover, C
0 are active in j, we simply use the notation (ij to emphasize that cf;‘ = Ef. Finally, we occasionally omit
the dependence of functions in some of the arguments.

The next lemma characterizes the productivity distribution of active MIEs.
Lemma A.1. Given a mass of incumbents M and i € C, the density of active firms belonging to 6 with
marginal costs c is M? g% (c) in the group-specific CIC model, and M?gf (c) in the degenerate CIC model.

Proof of Lemma A.1. For both variants of the CIC model, the density of firms from ¢ belonging to 6 that
MO gf(c)

i GO
ij = M/ Gf;‘ and, so, the result follows. Regarding the degenerate variant, G?j describes the distribution

are active in j and have marginal costs ¢ is

. In the case of the group-specific model, we know that

——0 . =0 . . o
of the M, firms. Out of this mass, only a mass ij =M, G?;‘ is active in j and, so, 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 group-specific or degenerate CIC model, 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
Jj € C\ {i} is given by

max max

cij P75 mig) = P = 7y = &, (ZCP)
where & 1= 24/ fij. For the group-specific CIC model, the same condition applies for j = i. For the

degenerate CIC model, the condition for j =i is also (ZCP) but with &; := 24/7; (fii + FlE) In addition,
if for the degenerate CIC model the least-productive firms from i have non-negative optimal profits in its
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domestic country and a set F of foreign countries, then c;; for j € {i}UF is given by some c}; that satisfies

2
max *x 3k *
f —Cy — Tif)

dyy

2
max * *
- <)

: p
(P} - £y (

feFr

=FF+ fu+ ) fir (ZCP2)
fer

Proof of Lemma A.2. Given optimal profits (PROT), the value c}; which is consistent with zero profits

o= (ettra)” _
4y - Ju
specific CIC model, only a strict subset of firms that pay the entry cost become active in at least one

satisfies . Working out the expression, we obtain (ZCP). For the case of a group-
market and they exclusively serve their domestic market. Hence, (ZCP) also applies to ¢ = j. Whereas, in a
degenerate CIC model, we know that firms become active in the industry as long as they have nonnegative
expected profits. Regarding the case where the least-productive firms only serve their home market, since

DY is degenerate, cj; is the value that satisfies

max * )2

(p — cr. E
AL A YA
I, f i
which determines a function as in (ZCP) but with &; := 24/ (f“' + FZE) Regarding the case of a degenerate
CIC model where the least-productive firms from ¢ are serving ¢ and a set of foreign countries F, (ZCP2) is

obtained since c}; is derived from the zero-profits condition. W

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 group-specific or degenerate CIC model, the equilibrium at the market stage in
J € C is given by a p7*™** which satisfies

D i (P ms) + 28P0 T = 28504 (MS)
ieC

Moreover, if in country i the least-productive firms serving j belong to &, then ®;; (p;-nax*;nj) =
X * Xk . * X * ,0%

<I>in (p;m i7ij) + <I>‘i€j (p;ngL $7i5) with @fj = MY (ij Py — Cjj )

Proof of Lemma A.3. The equilibrium at the market stage in j requires that pj**** is a fixed point of

(CHK). Define P; (p}nax;r.j) = > icc Pij (p’;“ax;nj) and M; (p’;“a";r.j) =D ice Mij (p;?la";nj). Thus,

the equilibrium condition in j is given by a value p**** such that

maxe _ 0P+ By (PPN Ty)
! Bi + M; (P> 7.5)

Working out the expression, this becomes
PP M (PP ms) = Py (5 7) 4 PP By = oy,
ie€C ieC
and, so, by defining

iy (P73 7is)

5 = P My (PP %5 my) — Piy (075 135) (5)

(MS) is obtained.
Now, consider the group-specific CIC model. Suppose that in i the least-productive firms that serve j
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belong to €. For given MZ and Mf, then,

Eg (;Zj
B 075m) =M [ iy 077 46T 0+ ME [ iy (7 465 ),
<&

<

My (PP mi5) :=MJ + MEGE;.

Using these definitions, optimal prices (PRICE), and the characterization of active firms, we can express
O, = <I>Z»Zj —+ <I>fj as
@9 ( max *. T ) M0 (GG* max * 7((:7',9*) (6)
ij) - g .

ij
As for the degenerate CIC model, the same expression (5) holds. Moreover, (6) is satisfied by substituting
M by M. m

Lemma A.4. p;; (p;n"“‘, Zj) ij (p;nax, sz): ci; given by either (ZCP) or (ZCP2), my; (pé“ax, sz)7 and

pij (P75 ¢f;) are increasing in pPx.
Proof of Lemma A.4. Taking derivatives of each function: gp i) %, g‘”gjg;() = % agnga(;) — 2% ’
Pj P 5 D cl;
oer,
and %‘;%53 =1 If c;; is given by (ZCP) then W = 1. In case cj; is given by (ZCP2), then 3pm”‘* =
‘nax* niax* 71 pn—nax* c ; T,”f —
(* ) (T e ) S0

T

5 7,]
T ma 7' y y
My (pj ,Cij) and fi;; (pj ; 2]) are decreasing in T;;.

) is increasing in 7y, and qij (PP cl), ¢y given by either (ZCP) or (ZCP2),

Lemma A.5. p;; (p] ;

Proof of Lemma A.5. Taking derivatives of each function: 8”"_(_') =1 aq”ﬂ(_') =L 8m”f_(') =2
OTij 2 OTij 27; OTij 2(0”)
(- .. . . . cy. . .
and %’5) = —1. In addition, if c;; is given by (ZCP) then ai—lj = —1. If ¢j; is given by (ZCP2), then
a(!: _ pn\ax*_c:i_Ti, p;nax* i pmax* p —1
an-__<J o J)( o —I—Zfe}-T) <0. 1

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

9
market stage of either the group-specific or degenerate CIC model, W >0 and ith} <0 for0e{&1}.
J

. a9Y* 990
In addition, 5 == = — 5.+
J ij

Proof of Lemma A.6. At the market stage, M7 and M{ are given. We begin by establishing some

T,0%

.- . . _ . . C; .
additional calculations regarding (C;fa*. If cf;‘ =27, then all firms in # are active and, so, PpmaEs = 0 and
3

8«:;}9* _ f 0% _ ‘%:T o _ * 0% 8((:;}9* _ * GQ*
or = L I cij » then 5ot mx* = (cj; +7ij) g¥F and o, (cij +7i5) 937 +

As for @fj*, in the group—spe01ﬁc CIC model, if cfj’-k = 6? then ‘bff —M9< A (CZ-T]’-Q*> and, so,
o®r a®Yr

GomET = T s = M?. The same result is obtained for the degenerate CIC model by substituting MY
P} Tij

e v . . *
with M,. Consider now cfj’-* = ¢jj. For the group-specific CIC model, @ff = MY? (Go* ax (Czj’-e )

o9r o®r
Performing the calculations, apmai* =

am = M? (Ge* (?j*&j). Regarding the degenerate CIC model,
the same result holds when (ZCP) is satisfied if M? is substituted by MG Moreover when (ZCP2) holds,

a9r
ap}nl;i* (Ge* 9i; aparsax* (p;nax* —c - Tij)) > 0 which uses that 6 i > 0 by Lemma A.4. Also,
0%l _ M —Ga* + g% deiy ( maxE _cr — T ) < 0 since 2 < 0 by Lemma A.5. By the same lemmas
oy i ij z‘j O7i; pa i Tij ori; Y 0. By ,
o®x FoLidas
= i — ij
it also follows that 47 3““ o mdx* orir

Lemma A.6 implies that the same signs for the effects of pyax*

and 7;; on <I>f]’»" hold irrespective of the
variant of the CIC 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,

max.,

d_py (pH iT.H) = Zjec\{H} @, (P Tjm), all the propositions can be proved by using that apmu >0

s of the propositions in the main part of the

paper. In Appendix B.1, we extend the results by considering the behavior of foreign firms.
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Before proving the propositions concerning the IC channel, we establish some bounds for 77 such that,
when the MIEs belong to £ before the trade shock, they also belong to £ after the trade shock.
Lemma A.7. Suppose trade costs 7y and 775 such that 7/f < 77y with strict inequality for at least one

country. Consider that the MIEs belong to € when trade costs are ;. If, in the group-specific CIC model,
MH( max* _ CLy )+<I> g (PE 5T+ 28up ™ < 28pan (7)

holds and, in the degenerate CIC model,
Hﬁ (S + & —Chy) + @ (¢ + Eums T757) + 28w (5 + €nm) < 2Bman (8)

holds, then the MIEs in the equilibrium with T} belong to £.
Proof of Lemma A.7. Consider the group-specific CIC model. Condition (MS) in H for trade costs 7%

can be expressed as:

MH( max * (C%—IH) +M}{,‘[ (GHHpgaX* (C%* )_’_(1)7 ( max* T+ )+2ﬂ pmax* _2ﬂHCYH (9)

We also know that 8;*’{ < 0 for i € C\{H} by Lemma A.6 and, so,
H

Fvid max * max * * mx* *ok max *
My (05" = Chy) + M (GHupi™ " — Chy) + _u (05" 77%) + 28upF™" > 28uan. (10)

Next, we prove that ¢}y € [c§,¢%]. We do this by showing that both ¢}, > €% and ¢}y < c&; lead us
to a contradiction.

Suppose that cip; > ¢5. Condition (MS) in H with trade costs 7%; becomes

71 max xk max sk k% max k% k% max sk*
MH (pH _(C )+MH( (Cg )+¢)/f\I[H+(I>— (pH .H)+2ﬁHpH :26H04H7 (11)

where @“I}/ y > 0 is the additional term of ®gpy corresponding to firms in group A that become active.
Since the least-productive firms that are active in some country are exclusively serving its domestic market,
then (ZCP) holds. Therefore, c¢f;y = p** — Eun and cify = PH>** — Egpm. Since cjfy > E% and

g € [c%,cH] it follows that p**** > pi**. In addition, MH > MS* by definition, and apiaf* >0
and %Tf: < 0 by Lemma A.6. Thus, the left-hand side (LHS) of (11) is greater than the LHS of (9). This

implies that (11) cannot hold with an equality, which is a contradiction.
Towards a contradiction, now suppose that cjfy < gil. In the equilibrium with trade costs 77, given

that ciy < %, (MS) becomes:
M}%I** (G%I*It( r;llax** (CI**) + (I) " ( max** *;}) 4 QﬁHpr}?[ax** — QﬁHOéH7
and, so, combining this expression with (7),

Mé (pmax* (C )—|—@ H( max* **)+26Hpmax*
MI** (GI** max CI**) —|-(I) H( max** *H) _~_2/8Hp%ax**. (12)

Given cify < c§; and ¢l = pBa** — £y, then pla*** < & + €y, Since MIEs belong to & When trade
costs are T, then cH +&rmp < pH™™* which implies that pi*™*** < p***. Also, by Lemma A.6, W >0
and (G P (C?}‘H) is increasing in p***. Therefore, the LHS of (12) is greater than its right-hand
side (RHS), Which is a contradiction.

Consider now the degenerate CIC model. Condition (MS) with trade costs 77 is

MH ( max * C%{ ) +MH (G max* C‘?{*H) —I—(ID,H( %ax* )+2B pmax* =2Bgay,
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8<I>
and, since

I < 0 by Lemma A.6, then

Mé (pmux* (C ) (GHH r}r}ax* —(C )+<I> H( mmx* )+26Hpmax* > QBHaH- (13)

max *

The LHS of (13) is continuous and decreasing in p% Thus, combining (13) and (8), there exists a

PH € (g% + £HH,p‘;}aX*) such that
X *k =€ * % X k% *k 1 x** * % Xk *
T2, (o — € ) + DS (GEp™ " — C578) + @y (P %) + 28wl = 2Bpan,

and the result follows. B
In all the subsequent proofs, we use the fact that, when H is a small economy, any trade shock in H

max *

has a negligible impact on the rest of the world. Thus, (p] can be treated as a parameter.

),

Proof of Proposition 4.1. In terms of the CIC variants conesic(}éfe};i for monopolistic competition, the
ex-ante homogeneity of MIEs only holds for the case of a group-specific CIC model. Thus, consider that
framework. Since H is a small economy and 7%, = 73/, then, by (1), pli*** = p****. Since the choke price
does not vary, then, for firms that are active in both equilibria, pify (¢), qify (¢), mify (¢), and pify (c)
have the same value as in the equilibrium with 7.

In addition, (MS) in each equilibrium is, respectively,
L max * max * * max * * max *
My (pF>* — Chy) + Mg (Gifn —Coy) +®_n (0F"7y) = 2B (au — P>,

MH ( max (C%IH) E** (GS** max (CS**) + (I)fH (pr;lIax** 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:
@H(max* *) (I)H(max**TH)

ME** ME* _
E* ,max % Ex ’
GiuPua™" — Ciy

which, by applying Lemma A.6 to the numerator of the RHS, establishes that M & < M&*. W

Proof of Proposition 4.2. By assumption, the set £ consists of firms that are ex-ante heterogeneous.
This rules out the case of a group-specific CIC model. Thus, consider the degenerate CIC model, where the
assumption holds. We also know that the MIEs belong to £ for trade costs 7 and 7%; when (8) holds.
Thus, (MS) in H under each vector of trade costs is, respectively,

Mf] (pmax* (C ) + MH (G maX* C%*H> + g (pgax*’ * ) =28y (CVH pgax *) 7

Evs max *x* *ok o Imax k*x *ok max *k max *x*
My (pF>* — Chy >+MH(G§IH B = CH) + o m (05 ) = 2688 (e — PEY).

This implies that
(MH + QBH) ( max s _pgax*) +M§_] [(GE** max s CE**) _ (G max* (C%*H)] —

:;Al :ZAQ

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

Suppose that pH**** > pi***. 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,

max max *

PH <Pm

max sk

Since pl; < pH***, then, by Lemma A.4 and for firms that are active in both equilibria, ¢}y, pirg (¢),
qiiy (¢), mify (¢) and pify (c) are lower relative to the equilibrium with 7%;. Moreover, M}y < Mjy

3 ok *
since ¢y < cyy- W
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Next, we establish some lemmas such that the MIEs in the equilibrium with 7} belong to £. Basically,
the lemmas show that, by choosing values for MZ and E‘EI that are large enough, this property is ensured.
Lemma A.8. Consider the group-specific CIC model with set of countries C and let 74 and iy be such
that 75w < Tip. Suppose that the MIEs in the equilibrium with Tf;p belong to £ and serve both H and F.
Then, it is always possible to choose a value ofﬂz large enough such that the MIFEs in the equilibrium with

Ti belong to £.
Proof of Lemma A.8. Given that MIEs under 77; belong to &, it is satisfied that

P~ max * __
/H {(pHC)—fHH}dGH C)+/

Q‘IS_I Avg

max *

— fur

dGy (c) = FE.

eenr [ o 73,
dvp

Given that expected profits are decreasing in 7y, then

max x __ max s 2
/pH e {(pH —9 fHH:| dGy (c +/

max *

e 4y Avp

—THFP—EHF |:(p‘;,‘ax *—c— T;I*F)Q
£H

- fHF} dGp () > Fif. (14)
Moreover, there always exist a § > 0 such that

& 2 & 2
cutd | (c§ +€pm —c ato | (pp¥* —c— T,
/ M,f}m dGH(c)+/ (v i7r) — fur | dGy (c) < Fff. (15)
& %21 € dvp

Since expected profits are continuous and increasing in pi**, by using (14) and (15), we can always find a
PH € (cH,pﬁa"* EHH) such that

max s

PH " —Enn [ (pmaxss _ )2 PR
/ [(H) _fHH:| dGy (c) +/5
c (&

< A o

—THF—SHF |: (pipax* — ¢ — 7’}?};)2

1 - fHF:| dGpy (c) = Ffi. (16)
YF

Recall that pp®** = p@*** due to the fact that H is a small economy. If p};**** is such that (MS) holds,
then the result follows. To show this, given that expected profits are increasing in p'i**, (16) determines

that pF**** < p?**. This establishes that cjfy < cjy- In addition, 774 = 77 and, given trade costs
T4, (MS) is

Mf_] (pmax* (C )+MI§ (G max* (C )+(I) H(pgax*7 )+2/B pmax*_Q,BHOZH,

and this implies that
5L max * Kk MNax k*k ok max** ok max sk
My (™" — Chy) + My (GHupE™ " — CHF) + S—m R 7)) + 2Bupi™ ™ < 2Bgon.  (17)

Therefore, if M‘Z is large enough, we can always find some M&** < Mi such that, by substituting M&*
with ME™, (17) holds with equality. B

Lemma A.9. Consider the degenerate CIC model with set of countries C and let Tfp and 7§y be such
that Ti'w < Tiyp. Suppose that the MIEs in the equilibrium with T belong to € and serve both H and 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 pma"** < pEp** and cify > ¢y By proving
that, then we know that we can always choose a value of cH large enough such that E‘EI > ciiy and the
result follows.

In equilibrium,

2 2
pmax* _ C* pmax* _ C* _ 7_*
(P H) + (P b~ Tihr) :Fg + fuu + fur,
Ay dvp
max k% 2 max %k * %k 2
pHY —c P —c -7
(P Hir) + (P Hu — Tir) =F5+fHH+fHF-

dvy dvp
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This implies that

max x

(Ph

max k* __

* * 2 * % k)2
—Chu —Thr) _ (PE CHu — Tir) = 0. (18)
4y 4y

( max

w22
— i) _ (PH Pp

Ay dvg

Towards a contradiction, suppose that p5**** > pF***. We know that 7% < 7j;p and pp** = ppd**,
By Lemmas A.4 and A.5, this determines that ¢}, > cj; . Regarding (MS),

Oy + Oy + Oy + 2Bupi™" = 2B,
@Z** + @g** _|_ @N** + é** + 2/8Hpmdx** = 2BHaH7

which determines that
((I)I** (I)%{* ) ((I)S** CD‘;{*H) + @.I/;/g ( EES (I) ) + QBH( max sk 7pgax*) =0. (19)

We know that 73 does not directly affect (MS). Moreover, all the terms in the LHS of (19) are nonnegative.
Also, since pF™** > p*** and cjfy > cjpy, at least one term is positive, determining that the LHS is
positive. This contradicts (19) and, therefore, p?*** < phax*,

Now we want to show that cjfy > cj;y. Suppose not, so that ¢}/ < cj;y. Then, in terms of (MS),
this implies that

(%7 — ©Hu) + (P57 — O5w) + (7% — @ ) + 280 (PF™™ —pF™") = 0. (20)

Given that p>** < pmax*_then %1 < ®47, and &**; < ®* ;; by Lemma A.6. Thus, (20) can only hold
if &5 > ®%r,. But, since plia*** < plax* and ciyy < ciypy, then @4 < &%, which is a contradiction.
Therefore, cjfy > ci g, and the result follows. H

Proof of Proposition 4.3. We start by considering the group-specific CIC model. Suppose that M; is
large enough such that, by Lemma A.9, MIEs belong to £ if trade costs are 7f;p or 75%. This determines
that (1) is satisfied and, so,

[T W) = T D)) + | D Fly 0 7i5) = D Ty (7™ "sminy) | =0 (21)
J#H J#H

:2A1

=:Asy

By the fact that H is a small economy, p*** = p*** for any j € C\ {H}. Moreover, 7% is decreasing in
Tar. Thus, since 7% < 7§, then Ay > 0. Moreover, 71'%  1s increasing in py*, which means that (21)
can only hold if pi**** < p*** so that A; < 0. Therefore, by Lemma A.4 and for firms that are active
in both equilibria, c¢}fy, pify (€), ¢y (¢), miry (¢) and pify (c) are lower relative to the equilibrium with
T - Regarding the mass of incumbents,

71 max * max * * max * * max *
My (P> — C%IH) + M (GHH 17— C%H) + @y (P " Ty) = 2Bu (am — ™),

Mﬁ (pEax** _ (C%—IH) S** (GS** max (CE**) + (I)—H (pr]r_}ax** T H) _ QﬁH (aH pmax**) )

which, combining both expressions, becomes

(MH+26H)( max kk max*)+(I) H( maxw«7 *ﬁ)_q)—H (pr;l[ax*’ %}I) —
_'Bl ='B2

Ex max * Ex Exx Ex*x _max #x* Exx
MH (GHH PH _(CHH) MH (GHH PH (C )
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Since pi™** < p™*, B1 < 0. Moreover, by Lemma A.G and the fact that 77 = 7/ for any j € C\{H},
then By < 0. Both facts determine that it is necessary that the RHS is negative. In addition, by Lemma
A.6, the term (G%*Hpr}{‘ax* (C%*H) is increasing in p%i***. Thus, reexpressing the RHS,

Exx ma,x* Ex*
My G — Gy

Ex 5** max % Exx
My GHHp - Cxa

> 1,

which determines that M&* > ME*.

As for the degenerate CIC model, by Lemma A.9, we know that if ¢ is large enough, MIEs belong to £
under 7 and 7. Moreover, in the proof of Lemma A.9 we have already shown that pi*** > pi™** and
g < Cify- Therefore, by Lemma A.4 and for firms that are active in both equilibria, pify (¢), ¢y (¢),
mify (¢), and pify (c) are lower relative to the equilibrium with 7}, . Finally, since cjfy > cipg, then
Mg > Mpg-

Finally, notice that if MIEs do not export, then neither (18) or (21) are affected by 7gr. Moreover,
(MS) is not directly affected by 7 p. Thus, in both variants of the CIC model, p*** = p**** and, so,

prices, quantities, markups, and the marginal-cost cutoff do not change either.

A.2 Applications To Monopolistic Competition

In this part, we formalize the results outlined in Section 5.2 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. We
study the effects of a decrease in 7z when MIEs belong to £.

Irrespective of the specific equilibrium conditions that identify the choke price, we can always determine
;7rm) and pp
obtained through a pair (p'***, p»**) such that

max.

reduced-form equations pi** (p'p max (ph* tp). Given these equations, the equilibrium is

pII{}aX* pI;IIaX (p?ax* TFH) (22)

The system (22) can be used to decompose the effects on each choke price in different channels. Specifically,

differentiating (22), we obtain

dp%ax * _ 8pEaX * (p?ax *) 8pgax * (p?ax *) dp?ax *

dTFH aTFH 0pma" d’TFH ’
dp%lax * _ apmax * (pgax *, TFH) Jr apmax * (plﬁax TFH) dpgax *
dTFH 8TFH 8pmax dTFH '
Solving for < d " and dﬁf:: , we obtain expressions (3) and (4) from Section 5.2, where

max * (. max * max * (,,max * -1
A= ( Op™* (Pp™") Opp™ " (Ph TFH))
8])1}'!713)( 8pmax

Next, we determine the signs of each effect according to the different versions of the CIC model. To do this,
we characterize the system (22) corresponding to each variant of the CIC model. Then, we establish the
sign of the different effects depending on the assumptions on MIEs.
For the group-specific CIC model, condition (1) for two large countries is:
=& Xk E X * E
Tan PH™") + ]l(c;{Fe(gIg,zg))WHF (pp™") = Fy, (23)

Tow (OF™) 4 Loy | e(eo o0 ))Tom (OH™ "5 7rm) = FE.
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The indicator functions in (23) reflect whether the MIEs in each country are ex-ante exporters.
As for the degenerate CIC model, there are two possible systems of equations that determine (22).
First, if choke prices are determined by (2), then:
o OF", Cira) + ]1(0*

HH

:c’;IF)WiIF (p?ax*v C*FH) = FE, (24)

max *

£ £
Tep (PP, Crp) + H(C}F:C}H)WFH (PH™*, CppsTrE) = FE,

where the indicator function reflects whether the MIEs are exporting. Second, suppose that (22) is deter-

mined by (MS). In such a case, the following system of equations holds:

Pun (™) + o (™" Tru) + 28upE™ " = 2B om, (25)
(I)FF( max s ) + (I)HF( max*) + 2ﬁFpmax* = 2Bpag.

We denote the Jacobian matrix of either (23) or (24) by J¥#. Likewise, let the Jacobian matrix of (25) be
JMS  Next, we provide a lemma which establishes the sign of each partial effect.

Lemma A.10. Consider that drpg # 0. Suppose that (22) is determined by either (23) or (24). Then,

ppma s (pmax =) _ _ ppmax -
g = 0. Moreover, if firms from F belonging to £ are ex-ante exporters, then ooy > 0 and

gig% < 0, and if they are not ex-ante exporters both terms are zero. If firms from H belonging to € are

ez-ante exporters then gg’:{% < 0, and if they are not ex-ante exporters the term is zero. Suppose that (22)
F
max « deFMX* ppmaxs  gpmexs
>0 S =0, and Ghime = ppimes = 0.
Proof of Lemma A.10. Let i,j € {H, F} Wlth i # j. For the case of a group-specific CIC model, given

. . dp
is determined by (25), then =

OFE. (P *ir ) OFE, (P "iry) | P GEE—C £x OFE, (P 71)

(24), gpmmer— = —— g = o > 0, and 6’%’” = 0. For the degenerate CIC
; i :

Jl(pindx*7cji;7—j’i) B 87r”(p§“ax*,cj,i;qi) et Jl(prbnax*7cji;7_ji) B

model, given (23), then Dy 5 oo > 0, and R
ji i ij

0. Denote by 7;; either the expected profits in (23) or the profits in (24). Then,

a7’FH Otpp \ Opp™** OTFH
ap;nax * - awij 371'“' -1

=0,

Consider now the case where (22) is determined by (25). Then Opii " — %PE _ () because there is no

3 6pmax - apmax

max *

OpE°
OTrH

max x * * % —1
Py _ aq)FH 28y + O i + A >0
a max* apgax* ’

max *

direct relation between the variables. Moreover, . In

addition,

= 0 because 7py does not directly affect p

OTrH OTrH
where the sign follows by using Lemma A.6.
Lemma A.11. Consider that drpp # 0. Suppose that (22) is determined by either (23) or (24). If MIEs
in at least one country are not ex-ante exporters, then A = 1. If MIEs are ex-ante exporters in both countries
then A > 1 iff det JF'F > 0. If (22) is determined by (25), then A = 1.
Proof of Lemma A.11. Irrespective of how (22) is determined, we can express

A _ apmax* ( max*) apmax* (prfr}ax* TFH) -1
- aprlglax apmax '

max *)

If MIEs in at least one country are not ex-ante exporters, then either % = 0 or
F

apx}u;ax * ( max

aiﬁax TrH) () (or both) and, so, A = 1. In case MIEs are ex-ante exporters in both countries,
H
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then

OrpH OTFF
apxg}ax ap?ax

Onpn Onpr _ Ompr OTFH

)\:

)

and X\ > 1 iff the denominator is positive. Moreover, JI'F is given by

Orgny  OTHFE
L 8plnax ap[]]ax
JFE E 87\'1;1:'1-1 871'F1;F )

apx;_}ax apxlm;ax

and det J*F > 0 iff Graa SREs > Jrak Jnes which holds iff A = 1. If (22) is determined by (25), then
apIF‘nax*

5 =0and,so, A=1. 1
TFH

With these lemmas, we can establish the effects on choke prices for the different assumptions on MIEs.

Next, we illustrate this by showing how they are determined for each of the cases stated in Section 5.2.
Anti-Competitive Effects. If MIEs in both countries are ex-ante homogeneous, then (22) is determined
by (23). Moreover, assuming that MIEs are ex-ante exporters in both countries, A > 1 iff det JF'¥ > 0 by
Lemma A.11. In addition, by using Lemma A.10:

dpmax * (prﬁax *, TFH) _ 8pmax * (p%ax *, TFH) N )\apmax * (pgax *. TFH) apmax * (p%lax *)
dTFH aTFH Gp?}a" aTFH
EOs channel>0 ECs channel=0
dpmax * (pr}r%ax *, TFH) 7 apmax * (p%lax *) apmax * ( max *) apmax * (p%ax *, TFH)
=A B + A (9 * max o :
drrm TFH D} TFH
IC channel=0 ECs channel<0
pimex x (pmax )

Notice that, for F', the ECs channel is active but, given that 2

changing. Thus, the effect of this channel is zero.

= 0, then the ECs are not

BTFH

Pro-Competitive Effects. Since MIEs in H are ex-ante heterogeneous and are not ex-ante exporters,
then (22) is determined by (25) and, by Lemma A.11, A = 1. Moreover, by Lemma A.10,

dpmax * (prIr_}ax *. TFH) _ 8pmax * (pEaX *, TFH) N Aapmax * (pgax x, TFH) apmax * (pr;ax *)
dTFH aTFH 19} E&X aTFH ’
EOs channel=0 ECs channel=0
dpmax * (prfr%ax *. TFH) 8pmax * (p?ax *) 8pmax * ( max *) apmax * (plfnlax *. TFH)
=A + A * max :
drrg OTrH P ITrm
IC channel>0 ECs channel=0

Null Effects. Since MIEs in H are ex-ante homogeneous, then (22) is determined by (23). Moreover, since
MIEs in both countries are not ex-ante exporters, then, by Lemma A.11, A = 1. Also, applying Lemma
A.10,

dpmax * (pIil[aX *, TFH) _ )\ 8pmax * (pgax *, TFH) apmax * (p%ax *, TFH) 6pmax * (pI}I?laX *)
dTFH - aTFH 8 ?}ax aTFH
EOs channel=0 ECs channel=0
dpmax * (pII]:;laX *, TFH) _ A apmax * (pl'lf_‘lax *) + )\ 8pmax * ( max *) apmax * (pgax *, TFH)
drry OTrH Oppma OTrH '

IC channel=0 ECs channel=0

A.3 Cournot Competition

For the following proofs, we use p3** as shorthand notation for p%** (Q).

Lemma A.12. g;; (p*%;¢l), pij (P

max.

;¢n), maj (P}

X T

; L) and [i;; (p;-na ;cw) are increasing in p;*
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; fat ione 94() 1 Opi; () _ yitmj
Proof of Lemma A.12. Taking derivatives of each function: I = Ty 0, P = 2y, 0,
omii () _ it Opi () _ v5+m
G = gt > 0 and Gd = U > 0. @
Lemma A.13. p;; (p;nax, Z,) is increasing in ¢, and q;; (p;nax, L) mi; (p;nax, L), and fi;; (p;nax, Z,) are
decreasing in cl,.
Proof of Lemma A.13. Taking derivatives of each function: 8gig:f') = 2%71'_% 0, 6%2’:5') = 2%_1+m_ 0,
Omii () _ _ qjtmy Pi Apig() _ _ 2(y+ny) ax
B, = ~Ban g < 0 and Tgm =~ (PP - ) < 0. W
Lemma A.14. 7;; (p;nax, L) s decreasing in Qj_“’ and cl,.
. omi;[] (vi+m5) ax .
Proof of Lemma A.14. Profits are given by (PROF-BF) and, so, ain = 2(273+77J)2 (p] ) (=) <
0 and dg%’;['] = 281[] L < 0. Then, by the Envelope Theorem, optimal profits are decreasing in Q and

c.

w

For the subsequent lemmas, we use the following notation. Given trade costs 77, and 7%, defined
in the same way as in monopolistic competition, we denote the equilibrium values of each variable with

superscripts * and *x, respectively. We still keep using the index r; when it is relative to the set €, and

rj; when it is relative to ﬁj. Also, ¢, :=: chi = ¢, + Tj;, depending on the reference set of the index and

when it is clear from the context.

Lemma A.15. Let 7.5 and 7".5 be such TJ//H < T]’-H for each j € C. If (Q;‘”)N > (Q;‘”)/ then Q}' > Q;,

where Q; == Q;“ + qg-R (Qj_w, cl).

Proof of Lemma A.15. Suppose not, so that Q] < Qj. Then, by definition, Q) = (Qj_“)” +
_ 12 1" _ / _ li / _ " _ 1 "

a7 (@) | and @ = (@7%) + B [(@%) e | Therefore, (@) + 57 [(@5%)". 0] <

(Qj—w)' 4 q.. [(Q;“’)I,c:] Since qu (Qj_‘”,cg) is given by (Qpgr-BF), the inequality holds iff

(27v; +ny) {(Q] )H - (Qj_“’)/] + [CLI - CLH] < 0. Since ¢, < ¢/ by the assumption on trade costs, this
"

implies that (Q;‘”) < (Q;“’)/7 which is a contradiction.ll

Lemma A.16. Let 7.y and 7".y be such 7/ < 7/g for each j € C. Given Ny and Ny such that
Nip > Ny, condition (NE-BF) only holds if Qf; > QY.
Proof of Lemma A.16. By substituting in the optimal quantities given by (Qg-BF), condition

(NE-BF) for trade costs 7.5 and 7”5 are given by, respectively, ZTH<N;1 (%) = QY and

"

> PR (Qh) =7y = Q';. Hence
rau<N 2Yg+NH T %H: ’

1" /

Z (@) _ Z Py (QH)—CTH :QII/{—Q/H7

N 2’YH +nu el 2vm +nu

which, given that N7, > NJ;, can be expressed by

PE Q) — e, PE Q) —
Z [HQ’YHI-T-HH 1 Z [ H

2
<Ny, <Ny, YH +NH

N” X T//
Ly [pf;;a ( ;@)—cm] e

el 2y +NMH

=:A =:As

Towards a contradiction, suppose that Q% < Q. Then, p** (QY);) > p** (Q%) which, given 7/ < 7'
for each j € C, implies that A; > 0. Moreover, As comprises the optlmal quantities of firms that are not
active under 7’. but are under 7”.5. Thus, since the fixed cost is positive and, hence, the quantities of
active firms is strictly positive, A2 > 0. This determines that the LHS is positive. But, since Q% < Q'g,
the RHS is nonpositive, which is a contradiction. H

Lemma A.17. For some given trade costs T.g, let two firms r* and r2 with costs indices of serving market
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H given by ¢, and c],, respectively, where cT, > cl,. If the firm with c, serves H then the firm with c],
does so too.

Proof of Lemma A.17. Let Q} 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
r! and 72 face respectively when they have to make an entry decision. By the entry order and the fact that
by Lemma A.16 Q is increasing in the number of firms, then QL < Q%,.

We know that p** [Q%{ + ¢BE (Q%I; C:g)] —cl, > &g but pg** [Q}q +¢BR (Q}{; c;)} —cl1 < &H, where
¢P% is the best response given by equation (QB #-BF). Given that Q}; < Q% and ¢, > ¢7,, and using
Lemma A.14, then p** [Q}; + ¢ (Q};¢7)] — ¢l > p™ [Q% + ¢ (Q%; ¢=)] — ¢f2 > &, which implies that

P [QH +q (QH, rl)} —cly > &y, which is a Contradlction. [ |

Lemma A.18. Let 77y and 77 be such 7/ < 7}y for each j € C\ {H}, with strict inequality for at least
one country. If p>™* < pF***, then the number of domestic firms in H with T'}; is either lower or the
=DPH
Proof of Lemma A.18. The lemma can be proved by showing that there are no new domestic firms serving

max *x max *

same relative T . If piy , the number is lower.

H when Qjf > Qj;. Formally, this means that N7 < N . Towards a contradiction, suppose that there
is entry of some domestic firm h with cost index cj,. Let Q% be the aggregate quantity that the firm h faces
when it makes its entry decision with trade costs 77. First, since, by assumption, h enters when trade
costs are T but it is not active when they are 77, applying Lemma A.17 we know that c; > cJTV}{ and
cp < cﬁg*. Moreover, given that 777 < 7/ for any j # H, then we know that, for any firm r, ¢f < cr
Thus, by Lemma A.17, an active ﬁrm r* with trade costs 7% satisfies that ¢ < ¢, and so ¢[. < cJTV;I
Therefore N > N3, where NI is the number of firms when firm h has to make an entry decision under
7%%;. By Lemma A.16, we know that @'}_I > Qj;, which implies by Lemma A.15 that @'}_I + ¢BR (Q}}i, ch) >
Qi + ¢PF (Q%,cp). Thus, phex [ h 4+ ¢BR (Q}}{,ch)} cn < pEp [Q’;I + ¢BE ((@j‘q,ch)] — ¢y, and, since
QY + ¢P% (Ql, cn) < Qj, 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}f = Q% then Ny < Njy. Towards a contradiction, suppose
not, so that, given that N}y < N}, it implies that N} = N} ;. Taking the difference between (NE-BF)

for the equilibrium under each trade cost,

Z max (QH> Crum Z pIII;aX (Q;I) ~ Crum

2vm +nH 29 + N

raa <Ny rHHESN g

::Bl

*ok

P Qi) — P Q) = || e s
+Z Z [ vy + N ‘| - Z [ 290 + 1 ] =Qy —Qy-

J#FH \rju<Njg rin<Njiy

=:B>

Since Q3 = Q} and Njy = Njpy, then By = 0. In addition, by using that 7 ThH S Tim for each
j € C\ {H}, we can conclude that there is no exit of foreign firms. By assumption, for at least one country
[, 7jir < 7jg. Therefore, active foreign firms from f are supplying a greater quantity by Lemma A.13.
These determine that By > 0. But the RHS is zero, which is a contradiction. H

Lemma A.19. Let 77y and 777 be such 7/3 < 7}y for each j %+ H, with strict inequality for at least one
country. Suppose that the set of MIEs in H are homogeneous If T < Ty then pF¥*** < p™*™*, and if

T =Ty then py =Dy
Proof of Lemma A.19. Since MIEs in H are homogeneous, then cﬁ* = c?v*:*. Hence, if 777 < 7§, then
H H

max ** max *
PENT — ) N* <pH¥Tt—c N:* which determines that p*** < p®***. By the same token, if T = 7 then
=PH

max *

PH

max ** .

Lemma A.20. Let 77y and 77 be such 7/7 < 77y for each j € C\{H}, with strict inequality for at least
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one country. Suppose that the set of MIEs in H are heterogeneous. If wy < Ty then p™** < pi™**.
Proof of Lemma A.20. Towards a contradiction, suppose not, so that p%**** > p¥*** and, hence, Q}; <
Q3. Since Ty < Ty, then we know that pii*** — c},} <pEt - c?\,}l which, given that pii*** > p***,
implies that c?\,; > c]T\}}I. Thus, since c]T\,*gr > C}r\;;{, then C?vg* > c},;l

Take any active firm when trade costs are 77;. Also, suppose its costs are indexed by ¢;« and € «-
when trade costs are 77 and 77, respectively. Then, since, by definition, the firm is active when trade
costs are 7%, by Lemma A.17 we know that ¢« < c},}l. Moreover, since ¢,« < ¢;+ and cJT\,*E < c]TV}}, then
Cron < C;V?; Thus, by applying Lemma A.17, we establish that any active firm in the equilibrium with
7'y is also active when trade costs are 777;. Since there is no exit of firms, we know that Nj* > Nj; and

condition (NE-BF) is such that

Ny X *ok T
s lpzw i) =

SN 2y + nH

>

ra<N}

™ (QF) — CI:] -y [pEaX Q) — <

2vH +NH 2vH +NH

ra<N}

=:A =:A5

The term A; comprises firms that are active in both equilibria. We know that c:: < C:; with strict
inequality for at least one term, since 7/ > 77 for some j € C\ {H}. Moreover, pi** (Qf) > pi™ (Qj)-
Therefore, A; > 0. In addition, Ay comprises firms that enter when trade costs are 77/, but are inactive
when trade costs are 7¥;. Thus, since it is possible that N} = N}, it implies that Ay > 0. Both facts
determine that the LHS is positive. But, because we were assuming that Qj; < Q*j;, the RHS is nonpositive,

which is a contradiction.

Proof of Proposition 6.1. Consider the case where T < 7Tj. By Lemma A.19, this implies that

max *x

P
fact that pi****

< P *. Regarding domestic firms in H that are active in both equilibria, by Lemma A.12 and the
< pH*** ) we obtain that pify (¢), ¢y (¢), mify (¢) and pify (¢) are lower relative to the
equilibrium with trade costs 77*;. Also, by Lemma A.18, there is no entry of new domestic firms.

Consider the case with T3 = Tj;. By Lemma A.19, this implies that pi®*** = p***. Therefore, since
p%ax *k
mify (¢) and pify (¢) have the same value as in the equilibrium with 7%;. Also, by Lemma A.18, some of

= p?**, for any domestic firm that is active in H in both equilibria, we get that pify (¢), ¢ify (¢),

the domestic firms exit. W

Proof of Proposition 6.2. Since MIEs are heterogeneous and 7y < 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. B

Proof of Proposition 6.3. The profits of the last entrants under 7% and T3 are, respectively,

VH +77H ( max * 2 F + nr max * T* 2 E
T (e — ey )+ I (e — o ) 2 FE 42,
(2vm +nu)” (2 +p)? "

YH T NH max sk 2 YF +NF max sk T** 2 E
B VNS .5 " S Ll LY
(2ve + ) (v i) 2yp +np)* VT N w2t

Given that 7, >, , then

YH +nH [( max )2 ( —_— )2} YF +1F {( max 1t )2 ( max ekt )2}
_HTUH —ene ) — Ceper ) | ETOE P e >0. (26
@vm +nm)? LV Na b N @vr +nm)? LT N o Ni =020

=:Aq =:A2
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Moreover, taking the difference between (NE-BF) for each equilibrium, we obtain

Z pr;llax (Q}{J*) ~ Crun _ Z pI;lIax (QF{) —Crygy
290 +nu 290 + nu

rHH SNy rHHESNf gy

=:B;

RS [p?‘“( L*)c;f,}_ 3 lp?ﬂ@;)e:w] _Q-0n. @

izl | rn<ny, 2y + 1 s 2vH + NE

::BQ

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

max * max sk

affect market H and, so, pji*** = pjy in order for (27) to hold. Since 7%;. and 77} 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 p*** = pi®***. If that were the case, the RHS would be zero. Moreover, given that the variation in
trade costs does not affect the order of firms in H and p*** = p****, then By = 0. Thus, it necessarily
has to be that B; = 0. However, since pj;*** = 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.

Next, we show that pl™** < py**** leads to a contradiction. The assumption implies Q}; > Qj; and,
so, the RHS of (27) is negative. Given that pl*** < 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
Q3 > Q3f, B2 > 0. This determines that By < 0. Also, since Q}; > Qjf, 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 cny > ¢y, with equality if MIEs are homogeneous. Since pp™** < pi™** and cny > cnyr,
then A; < 0, implying that As > 0. But, if that is the case, then c},} > CR/*;I which is a contradiction, since
THE < THF

Given that p*** > 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.
Towards a contradiction, suppose that there is exit of at least one domestic firm. Given that Q3 < Q3
the RHS of (27) is positive. Moreover, since optimal quantities are given by (Qg-BF) and Q}, < Qjf, 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 737, and the
profits of foreign firms are lower in equilibrium. This rules out entry of foreign firms. Thus, By < 0, which

is a contradiction. W

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.
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Proposition A.21

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a CIC model in its Cournot version and let Ty and T77; be such Tﬁfl < T;‘H with strict
inequality for at least one country. If there are mo changes in the set of active firms in H,

then pi™™* < p**. Moreover, if the last entrant under T%; is domestic, then T < Tp.

Proof of Proposition A.21. Suppose that there is no change in the set of active domestic firms. Taking

the difference between (NE-BF) for each equilibrium yields

Z pgax (Q?{*) ~— Crum . Z pgax (Q?{) ~ Crun
290 + nH 2vm + N

rHH SNy THHSN

=:B;

* ok

PE™ (QF) ~ ¢fu PR Qi) = e
+ J — J — O _ Q.
Z Z l 290 + 1H Z 290 + N i~ Qu
H

J#H \rju<N7j riu <Ny

=:B>

Given that 777 < 77y with strict inequality for at least one country, it is easy to see that Qj; = Qj; cannot
be part of an equilibrium. Thus, towards a contradiction, suppose that Q}; < Qj;, so that pi**** > pi?**.
When this is the case, By > 0 and By > 0, but the RHS is negative, which is a contradiction. Thus,
pgax k% < pIII_}aX*.

Given that the last entrant is domestic when trade costs are 77;, we have two possibilities regarding

the last entrant under 77;: it could either be domestic or foreign. If it is domestic, then the fact that

PE** > pi?** implies that T < Tp. Suppose that the last entrant is foreign. Then, by using that
PE¥** > pi®**, this implies that Ty = Ty > Ty = Tpy, and the result follows. W

B Behavior of Foreign Firms

In the different propositions for monopolistic and oligopolistic competition in the main part of the paper,
we did not inquire upon how trade liberalizations affected variables related to foreign firms. The reason
was that alternatives assumptions on foreign countries are consistent with the same impact on the domestic
market and its firms. Next, we explore how trade shocks affect foreign forms. We do it separately for the

case of monopolistic competition and Cournot.

B.1 Monopolistic Competition

For monopolistic competition, we proceed as follows. First, in Appendix B.1.1 we study how foreign firms
respond to trade shocks in H for each of the CIC variants we studied. Second, in Appendix B.1.2, we
consider iceberg trade costs, with the goal of justifying why we chose additive trade costs as our baseline
model. We study a scenario where there is a unilateral liberalization in a small economy and the IC channel
is active. For this case, we establish that the effect of trade liberalizations on the choke price can be described
in the same way as in the case of additive trade costs. As a corollary, the decisions made by domestic firms

are also the same.'” Nonetheless, the behavior of foreign firms can entail non-monotonicities.

B.1.1 Baseline Model

9The same outcomes arise when the country under analysis faces new EOs.
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Proposition B.1

Suppose the conditions of Proposition 4.1 and let j € C\{H}. Then, in either the group-
specific or degenerate CIC model and for firms that are active in both equilibria, pﬁ{ (c) is
lower, and cJH, Mjf";;, qjj{l (c), ,u;‘j‘q (c), and mﬁq (c) are greater relative to the equilibrium with

T-H'

Proof of Proposition B.1. By Proposition 4.1, we know that pj*** = pi****. Moreover, for any
Jj € C\{H}, by applying Lemma A.5 we establish that ¢} (c), m}j (), and p7j (c) increase, and p7j; (c)
decreases relative to the equilibrium with 77;. In addition, by the same lemma, ¢y < ¢jj irrespective if
(ZCP) or (ZCP2) holds, which implies that for any of the CIC variants M}y < M 7. B

To obtain results that apply to each foreign firm, irrespective of its country of origin, next we consider
a symmetric variation in trade costs.

Proposition B.2

Suppose the conditions of Proposition 4.2 and that, in either the group-specific or degenerate
CIC model, the variation of trade costs in each country j € C\{H} is symmetric, so that
drjg = dr < 0. Then, for firms that are active in both equilibria, p;}{ (c) is lower, and c;jf_l
Mz, @i (0), g (¢), and miy (c) are greater relative to the equilibrium with 7% for any
jeC\{H}.

Proof of Proposition B.2. Consider a variation d7r;g = dr for each j € C\ {H}. By Proposition 4.2, we
know that dp™* < 0. Thus, since d7 < 0, we get that pi} (c) < pjy (c) for j € C\{H} by Lemmas A.4

and A.5. Differentiating (MS), we obtain (Zkec a‘i)‘,lfnx* + 2ﬂ1{> Ay Yy %dT — 0. From this,
we determine that

o0,
W Lt oy (28)
0%r,;
dT 2/8H + ZkGC apmdx*
Now, take some country F € C\ {H}. If (ZCP) holds, then, d‘;% = dpgfax* 1. Therefore,
o
depy  2i2H Gna .
dr 007,
QBH + ZkEC apnlax*
If (ZCP2) holds, using the fact that ff,ﬂi’* = —% > 0, then
depy _ Ocpy (dpyg™™ 1
dr op** dr
o®?r 0%l . . . .
By the proof of Lemma A.6, apde* = ——5, irrespective of the CIC model under consideration. Thus,
ij

Do jiH % <Y kec W’;,{f* and, since dr < 0, ¢} increases when either (ZCP) or (ZCP2) holds. Reex-

() tern—c G () Hepm—
CFH(;MFH C lrm () = CFH()2 FH—C

My = MpGypy, where My is either the mass of potential firms or the mass of incumbents depending on
the CIC model under consideration. Given dr;jy = dr for each j € C\ {H}, the sign of dg} 4 (¢), dufpy (¢)

pressing the variables in terms of ¢} (+), we have that gpg (-) = and

and dM}.; is equal to the sign of defy. Thus, My, and ¢fpy (¢) and pfpy (¢) for each ¢ < ¢y also

increase.
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It remains to show that m}, (c) with ¢ < ¢} increases. Since, mjy () := 5 + Q(ff: 5> then

q ( ) 1 dpmax* (C + TFH) pgax *dTFH
m
FH 2 (C + TFH)

max * (

)

= sgn{dmpy (¢)} = sgn {dp}y c+1rm) — Py drER} .

oL i34
. Sk oy
Since drpg = dr < 0, then we need to show that 779 Se—dr | (c+ TrH) — PR *dT > 0 or,
2BH+>kce apx;}kag*
equivalently, that
0%%
PR 2 iAH Doy

: 29)
RIS (
C+TrH 26H + } kecC apln'mf*

But 1nf( P ) = (pr%ax*) = L > 1 and the RHS of (29) is lower than 1. Then, (29) holds and
1—-Eru /Py

C+TFH CrH
FH
Mg (c) for each ¢ < ¢}y increases. M

Proposition B.3

Suppose the conditions of Proposition 4.3. Then, in either the group-specific or degenerate
CIC model and given j € C\{H}:

e if MIEs in H serve both the domestic market and F', then for firms which are active in
both equilibria ¢, Mfy, piy (), 4jg (¢), miy (¢), and piy (c) are lower relative to the
equilibrium wzth T

o if MIEs in H only serve their domestic market, then the prices, quantities, survival
marginal-cost cutoff and masses of active firms from any country serving H do not

vary.

Proof of Proposition B.3. If MIEs in H serve both the domestic market and F' then, by Proposition 4.3,
P < pip™*. Therefore, by Lemma A.4, pi; (), ¢jjr (¢), mjy (c), and p}j; () are lower relative to the
equilibrium with 77%;. Furthermore, by the same lemma, ¢} < ¢}, which implies that in any of the CIC
variants, Mg < M. If MIEs in H are not ex-ante exporters to F, then pj*** does not vary and, hence,

there is no impact on any variable of a foreign firm related to H. W

B.1.2 Iceberg Trade costs

Next, we analyze a unilateral liberalization in a small economy H. We concentrate on this case because,
when the IC channel is activated, the choice of quantities by foreign firms is non-monotone. This result
emerges because the response of foreign firms to a trade shock depends on whether the effect from the choke
price or trade costs dominates. In the case of additive trade costs, this non-monotonicity does not arise
since one of the effects always dominates.

To show the results as clearly as possible, we consider the Chaney model. This corresponds to a
degenerate CIC model with only one group of firms in each country and where the least-productive firms
that serve at least one market sell only domestically. With iceberg trade costs, the derivation of the

equilibrium is the same as with additive trade costs but where ¢, := 7;;c with 7; := 1. Thus, using this

J

definition of ¢j;, the optimal prices, quantities, markups, and profits established in the main part of the

paper are still valid. Regarding condition (ZCP), the marginal-cost cutoff becomes

Inax é‘lj

zg (p;nax7 ’Lj) :: Tij
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pmax g, ij

Throughout the proofs, we define C7* : f nii ¢y dG; () and CFF == C7*/G7;. Moreover, the equilib-
rium at the market stage is given by (MS) for H but w1th ®;; defined through CZJ‘* in terms of iceberg trade
costs. Next, we proceed to state some lemmas.

Lemma B.4. p;; (p;“ax*, Zj) ij (p;nax*, er) My (p;“ax*, ) Hij (p’jmax ,C Tij) and c” (p’jmax* 7'1]) are

increasing in pyr.

. . . . . Op,i (- 9. (-
Proof of Lemma B.4. Taklng derivatives and working out the expressions: 82 i) — %, 8;1;1i,g,3 = 2%_,
J j i
Omii() 1 Opii() _ 1 50 1
8p1jnax — 2(.2—1, 8pm'xx - 2 an d ap"‘”‘ = T1rj' .
Lemma B.5. p;; (p;“ax*, cj;) is increasing in Ti; and qi; (PP c ”) mj (p‘;“ax*, i)y wig (P7*, ¢ m5),
and c; (pj Tl‘j) are decreasing in T;j.
; ioati ; opi; () c 94i;() 1 . 9mi;() Py
Proof of Lemma B.5. Taking derivatives of each function: =22~ = §, 502 = —5—c, =5 1> = — L,
Tij 2 87—1] 2’7] 87—7,] 2(7'”') c
o) e oc;, () ( m».x*igw)
67'”' - T and 87—1 (7-”) - m

Next, we show that a unilateral liberalization determines the same impact on the competitive conditions
and the behavior of domestic firms as in the case of additive trade costs.

Proposition B.6

Consider a world economy with an arbitrary number of countries, where H is a small economy
and countries have a market structure as in the Chaney model. If there is a unilateral liber-
alization in H such that ;i decreases for each j € C\{H} and trade costs are of the iceberg
type, then:

o pi™*™* decreases,

o Cims Pirg (©), gip (€), myy (¢) and pig (¢) for ¢ < ¢y decrease, and
° 17 decreases.

Proof of Proposition B.6. Consider a vector of variations (A7) cc\ () for each j € C\ {H}. Differen-
tiating (MS) under iceberg trade costs and only one group of firms, we obtain

M max
- ZJGC\{H} TiH [gJH (™" = &m) 3 ng +Cir, } A7jn -0
281 + Xec My (GkH + 9en ng)

TkH

dpmax *

where the sign follows because dr;jz < 0 for each j € C\{H} and pF*** > &;u. The latter holds since
PEYT — & = TiHC -

Given that p%»** decreases, then, by Lemma B.4, ¢, 05 (¢), @ (€), Mg (¢), and phyp (¢) decrease
for ¢ < ¢}y . Moreover, since cj;p; decreases, then My, decreases too. B

However, without further assumptions, we cannot determine the behavior of foreign firms. This is not
possible even if we restrict the analysis to a reduction in trade costs that affects only one country. In
particular, in the next proposition, we prove that quantities might respond non-monotonically to a trade
liberalization. Specifically, quantities of foreign firms might decrease for low marginal costs and increase for
high marginal costs.
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Proposition B.7

max *

Consider a setup with assumptions as in Proposition B.6. Assume also that cp < 85};21{ .

If there is a decrease in Tpy for some F' € C\{H}, then g}y (c) decreases for ¢ < cpu and
increases for ¢ > Cpp, where

1 Mr g B — &rm) SE2 + CFy

TFH

Crg ‘—
TFH 2B+ 5 M Gty + [95:4
H kee Mr \Grm + 9kn

TkH

Proof of Proposition B.7. Given that optimal quantities are given by (QUANT), under ice-

9 maxs . yymax ) 3 max s,
berg trade costs we get 2P eimra) 1 (00" ) o equivalently, 2LEH (P .citrm)
OTrH 2vH OTFH ? OTrH
1 pETT (OlnpE™t crpy s . Oqru (PE™™ " ,ciTrH) Olnpy™™  crpy
Prri— e i = . This implies that sgn g =sgn | e it s

By the proof of Proposition B.6 and considering that the reduction of trade costs only affects F', we get
that
9In p> 1 Mr [gFH( B - Epm) S5+ CF }

TFH

= max * — > 0
2Bm + > kec Mk (GkH + Gkn EZZ)

Olntry P

Next, we show that there exists a ¢ppg that satisfies 292 u (Pl ;;IfF HiTEH) _ ) and, in addition, if ¢ < Crg
then %:H’CTFH) > 0, and if ¢ > Cppy then %}W < 0. To do this we apply the Intermediate
Value Theorem.
max * max * 8 max ;
First, since, by assumption, cp < pH then gp’g;if < %Tnpf , and so qFH(pIi;TFHPF e > 0. Now,
_ CryTFH Blnpma"* . -
we prove that if ¢ = ¢y, then P e This holds iff
¢ §ru
U M [ohn 0B~ o) S8 ] gy
max * max «
p 280 + X pec M, (GkH + 9em Eiﬁ) PH
which, working out the expression, holds iff
- §in
Mp[CFy — crumraGrg) < |28 + > M; (G*H + Gin JH CruTFH. (30)

JAF

The RHS of (30) is positive. Regarding its LHS, notice that, by reexpressing it, it has the same sign as
the term CFyy — ¢y Trr. While CF5; is the average marginal cost (inclusive of trade costs) of active firms
from F serving H, the term ¢} 7ry represents the maximum marginal cost (inclusive of trade costs) of an
active firm from F serving H. Therefore, the LHS is negative, and the result follows.

We have shown that if ¢ < épp then 2EHEEE" " Cimra) 0, and if ¢ > Cppg then darn (™" eitrn) )

BTFH aTFH
Oln pmax* | . . - . .
Furthermore, ;ﬁ,ﬁ — 8111;) £ is strictly increasing in ¢ and continuous. Thus, by the Intermediate Value
) ) R 5 mas ] N Hpmax *
Theorem, there exists a unique Cgg such that W = 0. That value is defined as crpg = gTFH

which gives the expression included in the statement of the proposition. l

The intuition behind the result is that, when there is a trade liberalization and trade costs are of the
iceberg type, there are two opposite effects impacting on quantities. Specifically, quantities increase due to
the direct impact of a decrease in trade costs, but they also become lower due to the decrease in the choke
price. Unlike the case of additive trade costs, where one effect dominates, under multiplicative trade costs
the magnitude of each effect is proportional to the marginal cost. For instance, in the extreme case where a
foreign firm has a marginal cost close to zero, the impact from lower trade costs is negligible since the effect

is proportional to its marginal cost. Thus, in this case, the effect of a tougher competitive environment
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dominates the choices of the firm. On the other hand, when a foreign firm has high marginal costs, there is
a substantial impact on its quantities due to the direct effect coming from a reduction in trade costs. Thus,
this effect would dominate.

To reveal that this outcome can arise under standard cases, we consider a framework that we introduce
in Appendix F. This corresponds to the setup in Melitz and Ottaviano (2008), so that &gy = 0 for k € C

and all countries have the same Pareto productivity distribution. Moreover, cp < 85 #— holds since cp = 0

Bp?;ax*
and S > 0. Thus,

. k pg>* Mppru
CFH ‘= ’
kE+1 7 max x \ —K J—
P 28y (pZM ) + 2k Myper

and, therefore, quantities in a setup as in Melitz and Ottaviano (2008) respond non-monotonically.

B.2 Cournot Competition

Just as in the baseline case of monopolistic competition, to obtain definite results that apply to foreign
firms from each country, we assume that trade costs are symmetric. The following lemma describes the
implications when this is incorporated.

Lemma B.8. Let %y and 775 be such 7jf; = 7" and 7jy = 7* for any j € C\{H}, where 7** < 7*. If

ﬁ*H* _ %j'-] then prﬁax** N prIr—}aX* —*
Proof of Lemma B.8. Since 7} = 7y, then, by Lemma A.19, Q3 > Q3 if MIEs are heterogeneous, and,
by Lemma A.20, Q3 = Q% if MIEs are homogeneous.

Towards a contradiction, suppose that pj**** — 7** < p®** — 7*. First, consider the case of heteroge-
neous MIEs. Since Q} > Qj;, by Lemma A.18 we know that there is no entry of additional domestic firms
when 7*%;. Now, we show that there is no entry of new foreign firms either.

Towards a contradiction, suppose that there is entry of a foreign firm with index f. Then, by Lemma
A.17, we know that f is inactive with 77, so that c}* > c]T\,*ﬁ7 and active with 7", so that c}** < cJTV;I
Let Q{q be the quantity aggregate that the firm f faces when it makes the entry decision. By Lemmas A.16
and A.17, we have that Qf{ < Q3. Given that 7** < 7%, then we know that cI** < c:* for any firm r,
with strict inequality for foreign firms. Thus, by Lemma A.17, a firm 7* that is active with trade costs 77
satisfies CZ: < c}* and so CI: T < c}* < c},;} Therefore, N {I > Nj; where N IJ; is the number of firms when

firm f has to make its entry decision. By Lemma A.16, we know that Q{I > Q3.

Furthermore, we know that p§*** — c}* < pEHt — cITV}I since the set of MIEs are heterogeneous.
Also pp** — C‘]r\;;; = pH* — cJTv;I < pE™t — c}**, where the first inequality follows because 7} =
7y, and the second because MIEs are heterogeneous and so c}** < cﬁg*‘ Since we are supposing that
PR — 7 < pH?* — 7, we also know that pFH***t — c}** < pp¥r — c}*. But this implies that
PHT — c}* <Pt - c]T\;E <Pt — c}*, which is a contradiction.

Consider now the case of homogeneous MIEs. We show that there is no entry of new foreign firms in
this case either. By applying the same reasoning as above,

max * T < pmax * max **

T T** max ** T** max *
P —Cf H —CN; =PH  —CNy SPm  —C¢ =P

"o =)
But this implies that all the inequalities hold with equality so that c}* = c]TV*E and c}** = c]TV}}. Since
3 = Qjy then c;;* = c}**, which is a contradiction since f is foreign and 7** < 7*.
Hence, from this analysis, we can conclude that there is no entry of firms under 7*7; relative to 7.
Formally, this means that Nj* < Nj;.
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Now, consider condition (NE-BF) which, given that N} < N}, can be expressed by

max *x T m X Np max * 7"
Z pHa ( H) - CTH . Z & (QH) T‘H . ZH p[{a (QH) - C’I‘H _ k% Q*
2vm + 01 2vm + 01 2y + N1 e

ru<Ny ru <Ny >Ny

=:A; =:A5

Irrespective of whether the set of MIEs are homogeneous or heterogeneous, we know that Q3 > Q% so
that the RHS is nonnegative. Regarding the LHS, given that either Nj* = N} or each term in A, would
be the quantities of active firms which are strictly positive, Ay > 0. Moreover, since we are assuming that
P — 7 < p*** — 7F, the firms that are active in both equilibria are either not supplying more or
supplying strictly less under 77/ relative to 77, which implies that A; < 0. But, then the LHS is negative,

which is a contradiction.

Next, we state the behavior of foreign firms for each scenario considered in the propositions of Section
6.4.

Proposition B.9

Suppose the conditions of Proposition 6.1. Let j € C\ {H} and consider firms with marginal
costs c that are active when trade costs are 77y and 7. Then,
o if Ty <7y pjg(c ) <pJH( ¢),
o if Ty =Ty, and Tiy = T and Ty = 7 for all j € C\{H}, where T < 7*: pij (c)
is lower, and qu( c), miy () and iy (c) are greater relative to the equilibrium with
‘T*.H.

Proof of Proposition B.9. Consider the case where 7}/ < Tj;. By Proposition 6.1, pjii**** < p***. Let
j € C\{H} and consider foreign firms which are active in H. Thus, applying Lemmas A.12 and A.13 we
get that pjy (¢) is lower relative to the equilibrium under 7%, since the choke price and trade costs affect
prices in the same direction.

Consider now the case with 737 = 7j; and symmetric trade costs in each country, so that 7** < 7*.
Let j € C\{H} and consider firms from j that are active in H in both equilibria. We know that, by

max kxkx __
= Pg

(i (c) increase, and piy; (c) decreases, relative to the equilibrium with 77%;. W

max *

Proposition 6.1, p% . Moreover, 7** < 7*. Therefore, by Lemma A.13, ¢;7 (c), mJj (c) and

Proposition B.10

Suppose the conditions of Proposition 6.2. Let j € C\ {H} and consider firms with marginal
costs ¢ that are active when trade costs are Ty and 77, Then, if

o if Ty STy pJH( 9 <ij( c),

o if Ty =Ty, in addition to Tl = T and Ty = 7" for all j € C\{H}, with 7" < 77

;i (¢), mip (¢) and pjy (c) are greater relative to the equilibrium with T*.p.

Proof of Proposition B.10. Consider that 757 < 7. By Proposition 6.2, pp**** < pi***. Thus,
applying Lemmas A.12 and A.13, the result for prices follows.

Consider the scenario where 75 = Tj; and symmetric trade costs with 7** < 7*. Taking j € C\ {H} and

by Lemma B.8, ¢7j; (¢) and p} (c) are greater relative to the equilibrium with 77 because pi™** — 7 >

max *x

PH
than in the equilibrium with 7*. To do this, we need to show that 2

. Next, we prove that, among the foreign firms that are actlve in both equilibria, mj (c) is greater

> p 42— for any active foreign firm

SRR

w. Suppose not, so that pjF**** < pma"* % . By Lemma B.8, we know that pF®*** > 7 — 7* + p

max *

A-21



C MAGNITUDE OF THE IC CHANNEL

* max *

Rearranging the terms, we get that (7** — 7%) (w) <0.

"
w

.
-
CLAJ

implying that 7** —7* +pg*** < pF***

*
-
CLJ.)

max

Since 7** < 7*, this implies that CL* > pp™*. Given that fixed costs satisfy f > 0, the quantities supplied

by any active firm are strictly positive, contradicting that CL* >pp*. i

Proposition B.11

Suppose the conditions of Proposition 6.3. Let j € C\{H} and consider firms with marginal
costs ¢ that are active when trade costs are Ty and 777, Then, if there are adjustments in
the extensive margin and Ty < Ty piyy (¢), @ipy (), mjy (¢) and piy (c) are lower relative
to the equilibrium with T* 5.

Proof of Proposition B.11. By Proposition 6.3, we know that pj*** > pi****. Thus, the effects on
prices, quantities and markups follow by Lemma A.12. B

C Magnitude of the IC Channel

Proposition 4.1 states that the IC channel is inactive when MIEs are ex-ante homogeneous. In addition, by
Proposition 4.2, when MIEs are ex-ante heterogeneous, the IC channel is reactivated. Nonetheless, we have
not investigated the magnitude of the IC channel according to the degree of MIEs’ heterogeneity. This is
the focus of this appendix.

The main result we prove is that the effect on the choke price from the IC channel is mitigated when
MIEs are less heterogeneous. Furthermore, even though the whole distribution of productivity matters
when the IC channel is active, the degree of heterogeneity of MIEs plays a distinctive role: when their
heterogeneity is small, the effect on the choke price is also negligible.

We consider a CIC model with a small economy H, where D% for £ is degenerate, firm-specific, and
determines an atomless distribution at the group level. To account for more generality, we dispense with
the partition of firms considered in Section 3.3. Instead, we suppose that in H there are two possible
distributions of marginal costs at the country level. The cdfs of each are denoted by G 5 OF EH In terms of
notation, for any variable - we denote its corresponding equilibrium value under each distribution by - and
%, respectively. The distributions are such that, for ¢ < ¢}y, both are identical with cdf G H= EH =: Gy
and density gg. On the other hand, for ¢ € [¢}fy, K], where k < €y and £ > max {Q*HH’EZ’H}’ we suppose
that gy (¢) > 9, (¢).?Y The notation for the bounds of the distributions are consistent with assumptions
that we state below, where g5 (c) and 9, (¢) correspond to the densities of MIEs for the trade shocks under
analysis.

Intuitively, the fact that g (c) > 9, (¢) for ¢ € [¢}fyy, k] means that MIEs are more concentrated when

the cdf is EH. Therefore, under the distribution EH, the firms are less heterogeneous. In the limit, when
Gy is the Dirac Delta function, the distribution would be degenerate and MIEs homogeneous.

In the following proposition, we consider trade costs 77 and 77 such that 7 >775 for each j # H.
To ensure that any difference in the outcomes stems from the behavior of MIEs, we suppose that 77 is
such that the marginal-cost cutoff of domestic firms is given by cj/. In that way, H is identical under both

distributions of marginal costs when trade costs are 77;.

20Implicitly, 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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Proposition C.1

Consider a world economy with an arbitrary number of countries, where H is a small economy.
Suppose a CIC model under monopolistic competition with two possible cdfs of marginal costs
at the country level given by QH and Gy defined as above. Consider trade costs % and 7%
such that ijk T35 for each j # H such that the marginal-cost cutoff of domestic firms under

T 1S Cip- Then ‘ApH } < ‘Apmax where ApF™ = pip™* ™ — p>r.

Proof of Proposition C.1. We denote the equilibrium values for each vector of trade costs by super-
scripts * and s* respectively. By assumption, when trade costs are 777, the distributions of marginal costs
corresponding to active firms are the same under G 5 and G H- Therefore, the equilibrium condition (MS)
is
- CHH
MH/ (™" =) gn (c)de+ ®_p (p™ ™" 775) = 2(am —pPE™ ") Bu, (31)
c

=H

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

My [/:gH (fr;}ax* - c) g (¢)de+ /i*fl (f)zax* — c) gy (c)de

€H CHH

+o_g (’Pgax*ﬁf};) =2 (OtH —;r}n[ax*) B,

Vi CEKH ax x de * max * * de *
My [/CH (gH - )gH(c dc—i—/ —c)gH(c)dc +¢_H(£H ;T,H)ZQ(QH )BH,
and they imply that
X7 C*H*H —max * %*H —max * = max * max *
My {/ (7 —c) ()dc+/* (7n c)gH(cmc]m w (PR ) + 280" = (32)
<y c
MH /C*H*H <p1’1’]'dx* dC + / max* c) g (C) dc + ¢7H ( max* > + 26Hpm'dx*
cH =H =H H
—max * max s —=Imax * max *x . .
Next, we show that Dy > P and Py =P lead us to a contradiction. Suppose that
—max * max * —max *

Py > pmax*. By condition (ZCP) o = =py fHH and Ty = Dy — €gp, which implies that

EZH >y . Since W > 0 for each j # H, then ®_g (pzax* TT*H) > d_p (Q‘;ax*;Tf‘H). Finally, by
assumpt1on an () > 9, (¢) for ¢ € [}y, k]. But then the LHS of (32) is always greater than the RHS and

the equality cannot hold
—=Imax *

Now consider that py ~ = QI:I‘“X* =: pp@**. This implies that ;5 = c* : ¢y and the equality in

SHH
(32) can only hold if ¢}fy = ¢}y since gy > 9, . This determines that pji**** = pi***. But, if that is the

case, then

— ‘HH — cHu
My |:/ P> —c)gu (¢)de| + P_g (PF* " 77y) :MH/ (P> — ) g (¢)de+P_g (PHF";75) . (33)
c [

tH tH

max *x

. 0% .
The first terms on each side are equal since pj; = pyr**. But then, since 5-? : < 0 for each j # H,
J

we have that ®_y (prfr}ax** ) > @y (p**;7%,). Therefore, (33) cannot hold with equality, which is a
contradiction. Thus, pH axr < Bzax*'.

D Simulations

In this appendix, we show how to compute the equilibrium of a CIC model under different productivity

distributions. We demonstrate the approach by using numerical exercises that quantify the domestic effects
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from tougher IC in a small economy. We also make use of these illustrations to compare the mechanism of

adjustment under different assumptions regarding the MIEs.

D.1 Monopolistic Competition

Unlike the main part of the paper, we do not assume that there is a partition of firms in terms of insiders,
entrants, and non-active firms. Rather, we establish a productivity distribution which distinguishes between
always-active firms and the rest. This partition serves two purposes. First, it demonstrates how versatile
the CIC model is. This is accomplished by showing that the model remains tractable even allowing for pro-
ductivity distributions displaying different properties along its support. Second, it illustrates how sensitive
the IC channel is to assumptions that only affect the MIEs’ productivity distribution, rather than the whole
group &.

We present two types of results. First, we consider the distribution at the country level from Appendix
C to demonstrate Proposition C.1. After this, we consider the scenario outlined in Section 4.3, where MIEs
have a productivity distribution consisting of several mass points. This enables us to describe in a unified
way the adjustment process when MIEs are homogeneous or heterogeneous.

In all the cases, we consider that each firm obtains a productivity draw from a degenerate distribution.
Thus, we do not need to make any ex-ante qualification when referring to the MIEs’ features.

D.1.1 Continuous Productivity Distributions

To apply the results of Proposition C.1, we compare the outcomes for several domestic productivity dis-
tributions defined as in Appendix C. They have the property of coinciding for the set of active firms but
differing for those which are inactive. Specifically, we suppose that the distribution is Pareto for active firms
and uniform for the rest.

To implement the conditions of the proposition, it is necessary to ensure that, before the trade shock,
the set of active firms for the different distributions 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 l,,.. 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 which 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 7: Unilateral Liberalization in a Small Economy: Monopolistic Competition with a
Continuous Distribution
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Note: e refers to the length of the uniform distribution. In Figures 7c and 7d, 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 7a and 7b. They refer to a specific variation in trade costs, allowing for the index of heterogeneity
to change. Figure 7a presents the impact on the choke price, while Figure 7b 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., L. 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 Figure 7c and Figure 7d. They capture the outcomes when a vector of trade-costs
variations is considered. The different lines correspond to different degrees of heterogeneity measured
through [,,.. 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 7a and 7b. 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

Ime = 0.8 and [,,. = 2.0, relative to the variations between I, = 15 and [,, = 20. If we shrink the length
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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, we relegate to Appendix D.1.2 the demonstration of this case,

where we compare economies with productivity distributions that exhibit mass points.

D.1.2 Productivity Distributions With Mass Points

In this part, we modify the productivity distribution for MIEs, while other aspects remain as in Appendix
D.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
¢m- 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, ¢, becomes the index of heterogeneity.

Unlike the exercise considered in Appendix D.1.1, 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 is smooth and 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 8, 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 c,y,.

21Tn other words, since we want to focus on the channels arising in standard models of monopolistic
competition, we consider equilibria where the MIEs profits channel is inactive.

A-26



D SIMULATIONS

Figure 8: 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 active
firms increasing their quantity supplied as well as 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 clearly shows the implications of Proposition C.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.

D.2 Cournot Competition

Here, we provide further details of the numerical exercise in Section 2 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 p*** (by Lemma A.14), the
max *

monotonicity of p;*** in Ni (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-BF) which 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 N1 = 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 Nj;1 = N; — 1)

until the last entrant obtains positive profits. In this case, N* = Ny.
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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

is conducted as if it were a closed economy where the firms with lowest marginal costs are always active.
Figure 9 and Figure 10 expand upon Figure 4 by illustrating how variations in trade costs impact entry

for the case of homogeneous and heterogeneous last entrants, respectively.

Figure 9: Unilateral Liberalizations in a Small Economy: Cournot with Homogeneous Last
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Figure 10: Unilateral Liberalizations in a Small Economy: Cournot with Heterogeneous
Last Entrants
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E Existence and Uniqueness of the Equilibrium

In this appendix, we sketch some arguments to have uniqueness of the equilibrium in the CIC model when
H is a small country.??> We also outline arguments for the existence of an equilibrium. For monopolistic
competition, we consider a scenario where MIEs belong to £ and break even.

Consider a country H. Irrespective of the CIC model under consideration, the set of choke prices is

max

compact. To see this, by definition, pi** (Q;) := ag — nugQg. Thus, pF** € [p , o H} Moreover, since

max

Py is nonnegative, we can suppose that B‘}“Iax = 0.

Consider the degenerate CIC model. For country H, a solution requires that we find a p}®** such that
condition (MS) holds. When py™ = ap, then > .o ®ju (W5 7i0) > 28u (ag — pi™) = 0, and, when
Pl = pgax* we can assume that a g is high enough such that dec i1 (P i) + 2B P < 2B ay.
Thus, smce @, (- 7jm) is continuous, a solution exists by the Intermediate Value Theorem. Moreover, given
that apmax* > 0, the solution is unique. Once that pl;
can be identified.

For the group-specific CIC model, uniqueness requires that there is a unique p;*** that satisfies (1) for

max *

is determined, the rest of the equilibrium variables

H, and a unique My £ that satisfies (MS) for H given the optlmal P *. Regarding the former condition, the

expected domestic profits of a firm belonging to £ are 75 ,; (p1®) := gfax_&HH [% — fHH} dGy (c)

and satisfy that a’”g*irg‘ﬁ}“) = c: Tt ( e ) dGg (¢) > 0. Given the monotonicity of the expected

max * max x

profits, if the equilibrium exists, p%*** is unique. For existence of p;***, typical arguments can be applied.
Since 71'}5{  1s continuous, we can suppose parameters values such that 7 7TH i pmax) < F 5 and %ISJ o (ag) >
FE. Then, the result would follow by applying the Intermediate Value Theorem. In addition, given the
value pi*** that satisfies (1) and Mf{ is monotone (MS), we know that there is a unique M§* 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-BF) holds for a given number of active firms from each country j € C. Let Fy (Qu;7.5) =
Djec weayn aH*C;;I:ﬂ];nHQH. At Qg = 0, we have that Fy (0;7.5) > 0. Moreover, we can al-
ways define a Qp such that Fp (@H;T.H) < Qp (for instance, we can accomplish this by assuming

that oy is large enough). Then, the Q}; that constitutes a fixed point of F would exist. Moreover,
%ﬁfﬂ djec ZwerH % and so %ﬁ{”—”) < 0, which implies that the solution is unique,
since % — 1 < 0. It remains to show that the number of firms from j € C that are serving H is
unique. By applying Lemma A.16 under 7”. 5 = 7’.g, 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-BF), 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.

F Pareto Distribution

In this appendix, we illustrate how the decomposition of effects into channels can be applied in a setup
with a particular productivity distribution. Specifically. we consider a model with assumptions as in Melitz
and Ottaviano (2008). In addition to the functional form of the demand, this requires some symmetry
assumptions on both the supply and the demand side and the incorporation of iceberg trade costs.

The setup consists of a set C := {H, F'} of countries with market structures & la Melitz. We do not

specify whether these countries are small or large since we derive results for both cases.

22With large economies, uniqueness requires assumptions on the signs of the determinants of the systems
of equations. Some of these conditions were incorporated in the different propositions of the main part of
the paper since they were needed for comparative statics exercises.
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Regarding the demand side, preferences are homogeneous among countries. This entails that the pa-
rameters ay,y; and 7; become «,y and 7, respectively. Moreover, we allow for the possibility of differences
in market size, measured through the mass of agents L; in i.

Concerning the supply side, the productivity in each country is given by the same Pareto distribution

C

k
with a shape parameter k. Hence the cdf of marginal costs is given by G (¢) := (J) , with density
k max  k
gle):==% (i) , where ¢ € [0,cps] and k > 1. This determines that M;; = MF p;; (17;7) , where MF is
the mass of firms that pay the entry cost and p;; := (Tij)ik.

Given a Pareto distribution, the expected profits of a firm from ¢ in j are

Ly Pis (e 42

1/) J

Tij (P 750) =

)

k

where ¢ := 2(cp) (K+1)(k+2). We suppose that % (car)® > 2(k+1)(k+2) to ensure that the
marginal-cost cutoff of serving each country is greater than cy;.

For each ¢ € C, the equilibrium conditions become:

max %\ K12
FEpy =" Lipij (p*)", (34)
jec
* k + 2 max * max *
S MPp (w) (PP )L = 8 (o — gy (35)

jec

The system of equations (34) determines functions pj*** (p;»“ax; Tij) for each i,j € {H, F} with i # j, such
that

ax\ K+2
E Lo max
max [, max. k+2 ’YF w — LjPij (p] )
[P (7™ 7)) = : (36)
L;
max * max * \ k+2 max * max « \ K+2
31111% o _Lj ~(P; [‘)lnpj kL Py . . 1.
From (36)7 we get that W = T, p” (W and BTTN = mfj pjmm 5 Wlth a multlpher

effect given by A = (1 — prpru) "

Making use of these calculations, we proceed to identify the effects on the choke price from unilateral
liberalizations under small and large open economies. Specifically, we consider a decrease in 7y and focus
on the impact on H. We omit the arguments of the functions p;"** to keep the notation simple.

Two Large Countries. When H and F' are both large, the total effect on each choke price is given

by:
dlnpﬁax* _ apfﬁax* 6p%lax*
dlnTFH 6p?“ aTFH
k
S —L <0,
1—parpra k+2

dlnTFH 8TFH

B 1 k Ly (pﬁ“*)’“” ~0

1—purpra k+2 Lp \pp*™** '

Thus, given drpg < 0, there are anti-competitive effects in H, which follows from the results stated in

Section 5.2. The reason is that % is only capturing the effects coming from the ECs channel. These
are triggered by the new EOs in F', which is the only channel operating in dInpp™”

dln TFH
A Small Country H. The effects on the competitive environment when H is a small economy are
mathematically equivalent to those obtained for two large countries, but with 8§pF,,,ax =0 and dg — =0.
H
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The former implies that A = 1. Thus,

dlnpgp™*

dlnrry

dInpp™*  Jlnpp*™*

dh’lTFH N 81n7'FH

ko Ly (puexe\F+?
bt ()

which reflects that the IC channel is inactive in H, as established in Proposition 4.1. In addition, the
unilateral liberalization in H represents a shock to the EOs in F. Thus, ddhffifm captures the effect coming

exclusively from this channel.

dlnpp®**

dlrlTFH
two large countries, A > 1, while A = 1 when H is a small economy. This reflects that a reduction in

The key difference in across the two cases considered above stems from the value of \. With

Trg With large countries requires a more pronounced decrease in pp*** to restore the equilibrium. The
reason is given by the feedback effect through pi***. This makes a variation in pn®*** trigger an increase

max * max *

in pj™* which, in turn, decreases pp even more. Once this process converges, it determines that the
1

[ y—— times.
—PHFPFH

direct impact is magnified
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