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Abstract

This paper studies the impact of better export access on the domestic economy of small

countries, where firms of all sizes commonly export due to the limited size of the home

market. We propose and estimate a model where small firms, characterized as in monop-

olistic competition, coexist with large granular firms making quality investments. In our

framework, better export access benefits large firms by expanding their sales volume and,

hence, reducing their average quality costs. Simultaneously, they are adversely affected

by increased domestic competition following entry by small firms. Estimating the model

for several Danish industries shows that, while some large firms benefit from better export

access, others are severely hurt by the tougher competition at home. In some cases, the

latter effect is so pronounced that domestic market share is reallocated towards small

firms and total industry profits decrease.
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1 INTRODUCTION

1 Introduction

Businesses in small countries are generally constrained by the size of their home market. Due

to this, it is common for both small and large firms to export, which determines that better

access to foreign markets affects firms of different sizes.1 Given this, how does better export

access differentially affect each firm’s decisions? And, what is the impact that this has on the

home market? In this paper, we address these questions using a framework with coexistence

of small firms (SFs) and large firms (LFs), in the spirit of Shimomura and Thisse (2012) and

Parenti (2018).

Relative to standard models with firm heterogeneity, partitioning firms enriches the analysis

in several dimensions. First, it allows us to separate mechanisms by which an export shock

affects the domestic market, according to how SFs and LFs are affected. In addition, it makes

it possible to treat LFs as granular entities with idiosyncratic features, without imposing a

specific model relation between productivity and exporting. In our model, this determines that

an export shock might actually benefit or hurt LFs in equilibrium, entailing quite different

consequences for the home market.

Formally, we posit a market structure where an exogenous number of heterogeneous non-

negligible firms is embedded into a monopolistic-competition setup à la Melitz (2003). Thus,

SFs are characterized as entrepreneurs that explore their possibilities in the industry and make

entry decisions with uncertainty about their profitability. Eventually, they either do not succeed

and exit the market, or survive and operate as negligible firms, with the most productive ones

even exporting.

As for LFs, they are regarded as well-established businesses that know their efficiency,

are leaders in their domestic industry, and earn positive profits. Moreover, consistent with

a Schumpeterian view, we suppose that only these firms innovate.2 In our framework, this

takes the form of fixed sunk expenditures that shift a LF’s demand outward in each country

and increase the consumers’ willingness to pay. Although we refer to these expenditures as

investments on quality, they should be understood in a broad sense: they encompass outlays

on a disparity of instruments such as product overhauls, after-sales services, and brand image.

Thus, quality constitutes a shorthand for any appealing feature of a firm’s variety that involves

paying a fixed cost and affects all the countries served simultaneously.

Importantly, the assumption that quality investments require fixed outlays makes it possible

1In addition to the evidence that we present for Denmark, see Mayer and Ottaviano (2008) for patterns
regarding several small European countries.

2This is in line with empirical studies showing that larger firms tend to innovate more. See, for instance,
Blundell et al. (1999) and the survey on R&D expenditures by Cohen (2010).
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1 INTRODUCTION

to capture scale effects due to cost spreading. Specifically, a greater volume of sales spreads

quality costs among more units and, hence, decreases the average cost of quality. This provides

a LF with incentives to upgrade quality which, in turn, affects all the markets served by making

its variety more appealing.3

In Section 3, we study the model mechanisms through which an export shock impacts a

domestic industry. We begin by investigating the effects of reductions in export trade costs that

affect only SFs or LFs. These shocks highlight how the model exhibits different adjustment

mechanisms according to the type of firm that is affected.

First, a decrease in export trade costs applying solely to SFs fosters entry to the industry

by affecting their expected profitability, thus creating tougher competitive conditions in the

domestic market. This induces LFs to reduce their domestic prices and, also, to downgrade

quality, since stiffer competition at home reduces their total sales and, hence, increases the costs

per unit of quality. Overall, this shock determines that LFs lose profits and, simultaneously,

generates a reallocation of domestic market share from LFs towards SFs.

Second, decreases in export trade costs that apply exclusively to LFs triggers effects through

increases in the sales of each LF. By reducing average quality costs, this provides a LF with

incentives to raise quality, which increases the appeal of its variety at home and, hence, allows it

to charge higher domestic prices and markups. Relative to the previous shock, this one creates

the opposite effect: LFs increase their domestic presence and earn greater profits, while SFs

are crowded out from the market.

In addition, we consider an export shock to all firms, whose impact on the home market

can be understood as a simultaneous combination of export shocks to each type of firm. Given

that they lead to opposite effects on the decisions of LFs, the total impact is theoretically

indeterminate and it constitutes an empirical matter to determine which effect dominates.

Thus, after laying out the procedure to estimate the model in Section 4, in Section 5 we conduct

an empirical assessment of how better export opportunities affect Danish manufacturing.

Denmark is a particularly suitable choice for several reasons. First, it constitutes a small

highly-open economy where exporting is pervasive even among SFs: in manufacturing, about

half of them are exporters and have an average export intensity of around 25%. Second, a mar-

ket structure with coexistence of SFs and LFs is representative, with industries that display this

feature accounting for more than 80% of the total manufacturing revenue. Finally, the country

has undergone a process of reindustrialization since the 1980s, where product innovation has

played an important role. Before this period, Danish firms were concentrated in sectors charac-

3There is a large literature that posits this mechanism, which goes back to, at least, Schmookler (1966).
Moreover, it has also been corroborated empirically in several studies. In this respect, see in particular the
seminal papers by Cohen and Klepper (1996a; 1996b), who empirically test the cost-spreading hypothesis.
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1 INTRODUCTION

terized by low technology and growth, which rendered businesses vulnerable to the emergence

of new low-cost competitors. Since then, with the aim of avoiding cost competition, there has

been a reorientation towards high-tech industries with knowledge-intensive activities. This has

been characterized by firms deploying a product-differentiation strategy with specialization in

niche markets (Schwartz 2001, Campbell and Pedersen 2007, Ornston 2012).

Our empirical analysis is performed by structurally estimating the model for a representa-

tive Danish manufacturing industry and some specific sectors. Moreover, the focus is on the

empirical outcomes following better export access for all firms, given its indeterminate impact

on LFs.

Empirically, we show that the magnitude of effects at home can be inferred through the ex-

port intensity of firms, which reflects the relative importance that domestic and export markets

have for each firm. Specifically, regarding SFs, their export intensity determines the extent to

which competition becomes tougher. This follows because the greater their export intensity,

the greater the increase in a SF’s expected profits due to an export shock; this, in turn, induces

a more pronounced entry to the industry and, hence, a more marked decrease in the domestic

price index. As for LFs, an export shock to all firms affects them through both tougher domestic

conditions and better conditions to export. Therefore, when a LF has a greater export inten-

sity, it benefits more from scale effects due to better export opportunities and, simultaneously,

is more shielded from tougher domestic competition.

Our results for a representative Danish manufacturing industry indicate that, given the

distribution of the firms’ export intensities, an export shock to all firms make each LF increases

its quality investments and, also, enjoys greater profits. Moreover, LFs as a group gain presence

at home, although this masks the heterogeneity of LFs, where each is differentially impacted

from better export access and tougher domestic competition. Thus, the top LF, which has a

relatively higher export intensity, gains domestic market share and increases prices at home.

On the contrary, the rest of LFs, which have a relatively greater home bias, end up with less

presence domestically and are forced to charge lower domestic prices, in spite of their rise in

quality.

Furthermore, we analyze the outcomes arising in some of Denmark’s top sectors according to

revenues, expenditures, and exports. The results for these cases highlight how the idiosyncratic

features of LFs can lead to starkly different outcomes within and across industries.

First, we consider Food & Beverages. A representative Danish industry in this sector is

characterized by LFs having a great home bias in their sales and SFs displaying high export

intensity. This implies that an export shock to all firms creates a pronounced increase in

domestic competition and, concurrently, that LFs do not substantially benefit from scale effects

3



1 INTRODUCTION

due to better export access. Due to this, even though LFs increase their quality investments

(with the exception of one LF that slightly decreases them), they all lose domestic market

share, which is reallocated towards SFs. In addition, the fact LFs are primarily affected by

tougher domestic competition determines that the industry’s total profits decrease.

Second, we obtain results for Chemicals. One of the distinctive features of this sector

is that SFs are even more export-oriented than the other cases analyzed. In addition, LFs

exhibit a high degree of heterogeneity in terms of their export intensities, precluding a general

characterization of these firms and, hence, of how they are impacted by an export shock to

all firms. This can be clearly demonstrated by comparing how the top two Danish firms of

the sector. Regarding the top LF, its export revenues considerably surpass its domestic sales,

determining that it substantially upgrades its quality. Consequently, this firm gains domestic

market share, charges higher markups, and garners greater profits. Instead, the second top LF

is mainly oriented to the local market. As a corollary, an export shock to all firms represents

primarily tougher domestic competition for this firm, making it downgrade quality and charge

lower markups. Thus, its domestic market share becomes lower and it ends up even losing

profits.

Our paper is related to a vast literature analyzing the relation between exports and firms’

decisions. First, it touches upon empirical studies exploring the heterogeneous responses of

firms following an export shock, as in, for instance, Lileeva and Trefler (2010), Bustos (2011),

and Bonfiglioli et al. (2018). Also, in terms of mechanisms, our model highlights that, in

equilibrium, an export shock might trigger opposing effects on investments, as in Baldwin

and Robert-Nicoud (2008), Aghion et al. (2018), and Grossman and Helpman (2018), among

the most recent papers. Furthermore, it is related to structural estimations exploring the

effects of an export shock on investments under firm heterogeneity, as in Costantini and Melitz

(2008), Atkeson and Burstein (2010) and Impullitti and Licandro (2018), including models with

granular firms, as in Eaton et al. (2012) and Gaubert and Itskhoki (2018).

Relative to these papers, and in particular regarding structural estimations, our approach

has some key differences. Firstly, we follow Shimomura and Thisse (2012) and Parenti (2018)

by partitioning firms according to their size. In this respect, we extend their setups to incor-

porate quality investments and, with the goal of estimating the model, we account for firm

heterogeneity. Given the focus on a small country, where exporters encompass SFs and LFs,

partitioning firms allows us to distinguish between mechanisms operating through firms that

are affected differently by an export shock. In addition, it makes it possible to separately cali-

brate their features and, in particular, their export intensities. Thus, the calibration of the SFs’

export intensity excludes that of LFs, which tends to be greater and would affect the predicted
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2 SETUP

magnitude of entry following an export shock. In addition, the pronounced heterogeneity across

each LF’s export intensity determines that an export shock primarily represents an expansion

of market size for some firms, and tougher domestic competition for others. Consequently, the

framework allows for a range of possible outcomes across and within industries according to

the distribution of the LFs’ export intensities.

2 Setup

We consider a world economy with a set of countries C and suppose that there is an arbitrary

number of them. Throughout this section, we describe the model by using countries indices

i, j ∈ C. In some cases, in order to avoid any confusion, we emphasize that i and j apply to all

countries.

Regarding notation, any variable subscript ij refers to i as the origin country and j as the

destination country. Furthermore, all the derivations and proofs of this paper are relegated to

Appendix A.

2.1 Generalities of the Setup

In each country i, there is a unitary mass of identical agents that are immobile across countries.

Moreover, labor is the only production factor and each agent offers a unit of labor inelastically.

We suppose the existence of two sectors, where one of them consists of a differentiated good. The

other comprises a homogeneous good that is produced and sold in each country under perfect

competition. We take this as the numéraire and suppose that its technology of production

determines wages wi in each country i.

The differentiated industry comprises a set of single-product firms Ωi for each i that can

potentially serve any country j with a unique variety. The coexistence of different types of firms

is introduced into the model by partitioning each Ωi into a finite set L i and a real interval N i.

Each of these sets comprises firms of different size and their letters are mnemonics for “large”

and “negligible”, respectively. We refer to any firm ω ∈ L i as a LF from i, and a firm ω ∈ N i

as a SF from i.

Formally, we partition firms by defining a measure µ over ∪k∈CΩk that captures a firm’s

size. This is such that, for ω ∈ Ωi, either µ ({ω}) > 0, in which case ω ∈ L i, or µ ({ω}) = 0, in

which case ω ∈ N i. Essentially, this measure indicates whether firm ω can influence the price

index of a country or is negligible relative to the aggregate conditions of its industry.

Moreover, in terms of notation, we denote by Ωji the subset of varieties from j sold in i,
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2 SETUP

with Ωi := ∪k∈CΩki being the total varieties available in i. Likewise, ΩNji := N j ∩ Ωji and

ΩL
ji := L j ∩ Ωji are, respectively, the subsets of varieties available in i that are produced by

SFs and LFs from j.

2.2 Supply Side

Regarding SFs from i, they are ex-ante identical and do not know their productivity. By paying

a sunk entry cost Fi, each receives a productivity draw ϕ and an assignation of a unique variety.

We suppose that productivity is a continuous random variable that has non-negative support[
ϕN
i
, ϕNi

]
and a cumulative distribution function Gi. Besides, the mass of SFs that pay the

entry cost is denoted by ME
i .

As for LFs from i, there is an exogenous number of them, with each having assigned a

unique variety ω ∈ L i and productivity ϕω that is common knowledge across the world. We

suppose that ϕω > ϕNi for any ω ∈ L i, so that any LF from i is more productive than the

most productive SFs from i. This implies that, since we consider equilibria with active SFs,

each LF always serves its domestic market.

Regarding production costs, a firm ω with productivity ϕω that serves j from i produces

with constant marginal costs c
(
ϕω, τ

ω
ij

)
:= wi

ϕ
τωij , where τωij are trade costs such that τωii := 1,

τωij := τωτij if j 6= i, and where we allow for the possibility that τω =∞. Besides, for SFs from

i, we suppose that τω is symmetric and denote it τNi , while τωij is denoted by τNij .

This structure entails that trade costs for each type of firm can be decomposed into a firm-

specific component (τω) and a common component (τij). This serves two purposes. First, by

distinguishing between the trade costs of SFs and LFs, we are able to investigate the effects

of export shocks that are specific to a group of firms. Specifically, it enables us to explore

the impact of better export access that applies to only SFs (by varying τNi), to only LFs (by

varying τω for each ω ∈ L i), or to all firms (by varying τij). Second, the fact that the trade

costs of LFs are firm-specific allows for scenarios where a LF has greater domestic sales relative

to other domestic firms, without implying that its exports are greater too, or that it exports

at all. In this way, we do not impose any restriction on the export intensity of LFs, which is

crucial for results.

As for the market stage, LFs from i and the mass ME
i of SFs decide whether to pay an

overhead fixed cost fij and serve country j. Regarding SFs, we suppose that each firm sells a

variety with some exogenous quality level zNi . In contrast, each LF ω from i makes a decision on

the quality of its variety, zωi , which affects every market served and entails sunk expenditures

f zi z
ω
i . In addition, each firm ω sets a price pωij, where pωij = ∞ captures that the firm does
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2 SETUP

not serve j 6= i. We denote the mass of SFs from i that are active in j by Mij, and define

xωij :=
(
pωij, z

ω
i

)
and xij :=

(
xωij
)
ω∈Ωij

.

2.3 Demand Side

Preferences are identical for each country i and represented by a two-tier utility function, with

an upper-tier that is quasilinear between the homogeneous and differentiated good. Denoting Q0
i

the quantity consumed of the homogeneous good and Qi the quantity index of the differentiated

good, this is given by

Ui := Ei ln (Qi) + Q0
i

where Ei > 0. Moreover, the budget constraint is Yi = Q0
i +PiQi, where Yi is country i’s income

and Pi the price index of the differentiated good in i. Assuming that income is high enough

that there is consumption of both goods, the optimal expenditure on the differentiated good is

PiQi = Ei. A corollary of this is that any variation in income is absorbed by the homogeneous

sector.

In terms of preferences for the differentiated good, we suppose they are given by an aug-

mented CES sub-utility function:

Qi :=


∑
k∈C

 ∫
ω∈Ωk

[
(zωk )

δ
σ−1 Qω

ki

]σ−1
σ

dµ (ω)




σ
σ−1

, (1)

where σ > 1, δ ∈ (0, 1), and Qω
ki is the quantity consumed of the variety ω produced in k and

sold in i.

Next, we add some structure to µ such that expressions like (1) can encompass monopo-

listic and oligopolistic scenarios as special cases. This requires us to define µ so that Qi can

be expressed through an integral when there are no LFs, and through sums if there are no

negligible firms. Formally, this can be accomplished by defining µ (·) := `
[
· ∩
(
∪k∈CN k

)]
+

#
[
· ∩
(
∪k∈CL k

)]
. where ` is the Lebesgue measure and # the counting measure. This defini-

tion implies that (1) is equivalent to the following expression:

Qi =


∑
k∈C

 ∫
ω∈N k

[(
zNk
) δ
σ−1 Qω

ki

]σ−1
σ

dω +
∑
ω∈L k

[
(zωk )

δ
σ−1 Qω

ki

]σ−1
σ




σ
σ−1

.

Routine calculations determine that the optimal demand in i of a firm ω from j is given by

Qji

(
xωji,Pi, Ei

)
:= Ei (Pi)σ−1 (pωji)−σ (zωj )δ , (2)

where Pj is the price index in j. Equation (2) provides an interpretation for δ: for a given
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2 SETUP

value of the price index, it constitutes the quality elasticity of demand. More generally, for

a non-negligible firm, which has an impact on the price index, the quality elasticity becomes

δ
(
1− sωij

)
.

As for the price-index function in j, this is formally defined by

Pi
[
(xki)k∈C

]
:=

[∑
k∈C

∫
ω∈Ωki

(pωki)
1−σ (zωk )δ dµ (ω)

] 1
1−σ

. (3)

Given the definition of µ, which enables us to translate expressions like (3) into sums and

integrals, this is equivalent to

Pi
[
(xki)k∈C

]
=


∑
k∈C

 ∫
ω∈ΩNki

(pωki)
1−σ (zNk )δ dω +

∑
ω∈ΩL

ki

(pωki)
1−σ (zωk )δ




1
1−σ

.

Also, using the optimal quantity demanded, we can obtain expressions for expenditure-

based market shares and the price elasticity of demand. As for the former, the market share

in j of a firm ω from i is defined by sωij :=
Rωij
Ej

, where Rω
ij := pωijQ

ω
ij are ω’s sales in j. Notice

that, given this definition, Rω
ij = Eis

ω
ij and, so, it can be expressed as a function R

(
Ei, s

ω
ij

)
.

Moreover, using (2), sωij can be expressed as the following function:

s
(
xωij,Pj

)
:=

(
pωij
)1−σ

(zωi )δ

P1−σ
j

. (4)

Regarding the price elasticity of demand in j of a firm ω from i, it is given by εωij :=
∣∣∣d lnQωij

d ln pωij

∣∣∣.
This establishes that εωij is ε

(
sωij
)

:= σ + sωij (1− σ) if ω is a LF, while εωij = σ if ω is a SF.

Throughout the paper, we assume that εωij
(
1− sωij

)
−sωij > 0 for any i, j ∈ C, which holds as

long as sωij is not disproportionately large, as is the case in the Danish data for domestic firms.4

This allows us to obtain some definite results when we perform comparative statics and, more

generally, rules out some counterintuitive results that arise in models with LFs under a CES

demand.

2.4 Equilibrium

In this section, we state the equilibrium conditions. They are expressed in a particular way

so that we can exploit the existence of single sufficient statistics. Specifically, in terms of

endogenous variables, we show that all optimal choices can be expressed as functions of market

shares. In turn, market shares are a function of PPP := (Pk)k∈C which, conditional on it, are

4For instance, given σ := 3.53, which is the value for our representative Danish manufacturing industry, it
is satisfied as long as no firm has a market share greater than 70%.
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independent of ME :=
(
ME

k

)
k∈C.

Throughout the paper, since our focus is on analyzing outcomes in a market structure where

SFs and LFs coexist, we only consider equilibria in which there is always a positive mass of

active SFs in i. Furthermore, we suppose that the parameters of the model are such that some

SF are exporters and, additionally, there is selection into exporting. Consequently, only the

most profitable SFs serve foreign markets. Finally, we also assume that any SF that exports

also finds it profitable to serve its domestic market.

Consider a LF ω from i. Its total profits are given by

πωi :=
∑
k∈C

πωik =
∑
k∈C

{
Ek

(
Pk
[
(xjk)j∈C

])σ−1

(pωik)
−σ (zωi )δ (pωik − cωik)− fik

}
− f zi zωi ,

and it chooses (pωik)k∈C and zωi by maximizing πωi . When it is active in j, its optimal price pωij

satisfies

pωij = m
(
sωij
)
cωij, (5)

where m
(
sωij
)

:=
ε(sωij)
ε(sωij)−1

is ω’s markup in j. We denote the implicit solution to (5) by

pω
(
sωij; τij

)
.

As for quality, zωi affects all countries served by ω simultaneously, making quality decisions

interdependent across markets. By maximizing πωi and utilizing that Rω
ik = 0 when country k

is not served, the optimal level of quality is

z (sωi ) := δ
∑
k∈C

Rω
ik

εωik

(1− sωik)
f zi

, (6)

where sωi := (sωik)k∈C. In turn, by defining Iωi := f zi z
ω
i , we obtain ω’s optimal quality investments:

I (sωi ) := δ
∑
k∈C

Rω
ik

εωik
(1− sωik) . (7)

Equation (6) formalizes the cost-spreading property of investments : greater total sales spread

out f zi between more units, thus reducing the average quality cost and providing LFs with more

incentives to upgrade quality. Likewise, equation (7) indicates that optimal investments can

be interpreted in the following way: if firm ω were negligible, (7) would become δ
(∑

k∈C
Rωik
σ

)
,

where
Rωik
σ

correspond to the optimal variable profits that ω would obtain in k. Thus, it indicates

that the firm invests a fixed proportion δ ∈ (0, 1) of its optimal variable profits in quality. In

the general case where ω is non-negligible, the interpretation is similar, although (7) takes into

account that investments also affect price indices, which is captured through the terms εωik and

(1− sωik).
Notice that the optimal choices of each LF ω, i.e. prices (5) and quality (6), are expressed in
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2 SETUP

a way that, regarding endogenous variables, they only depend on market shares. Thus, market

shares act as sufficient statistics for each LF’s choice.

As for market shares of LF ω from i, by evaluating (4) at its optimal choices, we obtain its

optimal market share in j:

sωij =

[
pω
(
sωij; τ

ω
ij

)]1−σ
[z (sωi )]δ

(Pj)1−σ . (8)

For each LF ω from i, the system of market-share equations (8) for each j determines an implicit

solution for sωij, which we denote by sωij
[
PPP; (τωik)k∈C

]
.

As for a SF ω from i, it has profits in j given by

πωij := Ej (Pj)σ−1 (pωij)−σ (zNi )δ
(
pωij −

τNij wi

ϕ

)
− fij,

which determines that the optimal prices for SFs with productivity ϕ are also given by (5),

but with constant markups σ
σ−1

. We denote them by pN
(
ϕ; τNij

)
:= σ

σ−1

τNij wi

ϕ
. Therefore, the

optimal profits in j of a SF from i with productivity ϕ become

πN
(
Pj, ϕ; τNij

)
:=

r
(
Pj, ϕ; τNij

)
σ

− fij.

where r
(
Pj, ϕ; τNij

)
:= Ej (Pj)σ−1

(
σ
σ−1

τNij wi

ϕ

)1−σ (
zNi
)δ

.

The survival productivity cutoff in j of SFs from i, denoted by ϕ∗ij, is the solution to

πN
(
Pj, ϕ∗ij; τNij

)
= 0. Thus, it is given by the following function

ϕN
(
Pj; τNij

)
:=

(
zNi
) δ

1−σ σwiτ
N
ij

(σ − 1)Pj

(
σfij
Ej

) 1
σ−1

. (9)

Substituting the survival productivity cutoff in, the total revenues in j of SFs from i, denoted

by RNij , are a function

RNij
(
Pj,ME

i ; τNij
)

:= ME
i

∫ ϕi

ϕN (Pj ;τNij )
r
(
Pj, ϕ; τNij

)
dGi (ϕ) .

Likewise, the market share in j of SFs from i is given by a function

sNij
(
Pj,ME

i ; τNij
)

:= ME
i

∫ ϕi

ϕN (Pj ;τNij )

[
pN
(
ϕ; τNij

)]1−σ (
zNi
)δ

(Pj)1−σ dGi (ϕ) .

Market clearing requires that the sum of optimal market shares in each country sums to one.

10



2 SETUP

Formally, this is captured as follows. Let

SNi

[
Pi,ME;

(
τNki
)
k∈C

]
:=
∑
k∈C

sNki
(
Pi,ME

k ; τNki
)
,

SL
i

(
PPP;ωL

·i
)

:=
∑
k∈C

∑
ω∈ΩL

ki

sωki

(
PPP;
(
τωkj
)
j∈C

)
,

where ωL
·i is the vector composed of each element in ∪k∈CΩL

ki , which reflects that the market

share of each LF active in j depends on its idiosyncratic features. Using these definitions, the

market-clearing condition in each i is

SNi

[
Pi,ME;

(
τNki
)
k∈C

]
+ SL

i

(
PPP;ωL

·i
)

= 1, (MS)

where “MS” is a mnemonic for “market stage”, since it constitutes the equilibrium condition

after industry entry decisions are made.

As for free entry, let πE,N
ij denote the optimal expected profits in j of a SF from i. Substi-

tuting the survival productivity cutoff in, πE,N
ij can be expressed as

πE,N
ij

(
Pj; τNij

)
:=

∫ ϕi

ϕN (Pj ;τNij )

[
πN
(
Pj, ϕ; τNij

)
− fij

]
dGi (ϕ) .

Thus, the free-entry condition in i is

πE,N
i

[
PPP;
(
τNik
)
k∈C

]
:=
∑
k∈C

πE,N
ik

(
Pk; τNik

)
= Fi. (FE)

In summary, the equilibrium conditions have been expressed in a way that we can exploit

separability properties and the existence of sufficient statistics. Specifically, all the equilibrium

values can be obtained by pinning down
(
PPP∗,ME∗) through the systems of equations com-

prising (MS) and (FE) for each i ∈ C. In particular, PPP∗ can be identified through (FE) with

independence of ME∗. Likewise, once that PPP∗ is obtained, it is possible to solve for the system

(8) and obtain solutions sωij
[
PPP∗; (τωik)k∈C

]
for each LF ω. This allows us to determine optimal

prices and quality investments by LFs, which are given by (5) and (7) respectively.

2.5 Small-Economy Assumption

We conclude the description of the equilibrium conditions by adding some structure to the

country under analysis. Specifically, we denote it by H and suppose it is a small economy

in the sense of Demidova and Rodŕıguez-Clare (2009; 2013). This definition establishes that

changes in the domestic conditions of H and the actions of its firms do not affect the aggregate

conditions of any foreign country. Formally, it implies that
(
P∗j ,ME∗

j

)
j∈C\{H} is not impacted by

11



3 MECHANISMS: RESULTS AND ILLUSTRATIONS

a trade shock in H.5 Notice that, even though the mass of incumbents for each foreign country

is fixed, this does not rule out extensive-margin adjustments, since the survival productivity

cutoff of foreign firms in H is still endogenous.

Regarding equilibrium conditions, the fact that H is a small country does not affect the

optimal choices of any foreign LF or SF from any country. However, the optimal choices by

LFs from H need to be modified relative to the baseline setup. This follows because no LF

from H is capable of affecting the market conditions of any foreign country.

Consistent with the model we take to the data, from now on consider a framework with

C := {H,F}. Thus, F constitutes a composite country that represents the rest of the world.

By incorporating that H is a small economy, investments in quality of a firm ω from H become

IωH (sωHH , s
ω
HF ) :=

R (sωHH)

ε (sωHH)
δ (1− sωHH) +

R (sωHF )

σ
δ. (10)

Furthermore, while each LF ω’s optimal domestic price is still given by (5), any LF from H

behaves in F as if it were a SF, so that pωHF = σ
σ−1

cωHF .

Finally, for future reference, we obtain an expression for πωH , which we refer to as ω’s gross

profits. They correspond to ω’s total profits net of quality costs but gross of market fixed costs,

and are given by

πωH (sωHH , s
ω
HF ) :=

R (sωHH) [1− δ (1− sωHH)]

ε (sωHH)
+
R (sωHF ) (1− δ)

σ
. (11)

In addition, we define a measure of the industry’s total gross profits:

Π
L

H :=
∑
ω∈LH

πωH (sωHH , s
ω
HF ) .

3 Mechanisms: Results and Illustrations

In this section, we investigate the consequences of better export access on the domestic market,

focusing on the choices made by domestic firms. Specifically, we analyze the impact on the

price index of H and several variables related to LFs from H: their domestic prices, quality

investments, domestic market shares, and gross profits.

We consider export shocks to (i) all firms, (ii) only SFs, and (iii) only LFs. In particular,

(ii) and (iii) lay bare the different mechanisms of adjustment according to the type of firm that

is affected.

With the goal of providing clear explanations of the operating mechanisms, throughout this

section we consider infinitesimal export shocks. Instead, when we estimate the model, we allow

5The small-country assumption can be rationalized through a framework where each country has a continuum
of trading partners and H is part of it (see Alfaro 2019).
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3 MECHANISMS: RESULTS AND ILLUSTRATIONS

for arbitrary changes. The only difference between the two approaches lies in that, to estimate

the model, large changes in export trade costs require assuming a productivity distribution for

SFs. Nonetheless, all the results and explanations we provide also hold in that framework. In

fact, given the productivity distribution we consider subsequently, the necessary information

to take the model to the data is identical.

3.1 Partial Effects

In this part, we show how partial effects can be computed. In subsequent sections, we utilize

these results to calculate the total effects due to export shocks as a sum of different partial

effects. Furthermore, we demonstrate how the different effects can be expressed in terms of

observables. This has the goal of gaining some intuition regarding the empirical approach,

which is quite similar even when it is performed considering large export shocks.

Formally, we suppose infinitesimal variations of τNHF and τωHF , and express the impact on

each variable in elasticity terms. Notice that, by determining the effects of these variables, we

are also obtaining results for each export trade cost component, since
∂ ln τNHF
∂ ln τNH

=
∂ ln τNHF
∂ ln τHF

= 1 and
∂ ln τωHF
∂ ln τω

=
∂ ln τωHF
∂ ln τHF

= 1.

Regarding the domestic price index, we exploit that PH is pinned down by (FE) for H,

without the need to utilize any other equation or solve for any other endogenous variable. This

also determines that, unlike what occurs with domestic decisions made by LFs, we are able to

directly obtain the total variation of the price index rather than a partial effect.

By inspection of (FE) for H, it is revealed that PH is not impacted by variations in τωHF for

any LF ω. As we explain in more detail when we study total effects, this reflects that changes

in decisions by LFs are offset by extensive-margin adjustments of SFs, leaving the competitive

conditions unaltered.

On the other hand, changes in τNHF affect PH . Thus, differentiating (FE) for H establishes

that:

d lnP∗H
d ln τNHF

= −

(
d lnπE,N

HH

d lnPH

)−1
d lnπE,N

HF

d ln τNHF
=
eNH
dNH

, (12)

where dNH :=
RNHH

RNHH+RNHF
and eNH := 1 − dNH are the domestic and export intensities of SFs from

H, respectively.

As for the partial effects of LF ω from H, we proceed in two steps for their characterization.

First, notice that we have expressed ω’s optimal prices and investments, (5) and (10), as

functions of its market shares exclusively. In other words, conditional on a LF’s market shares,

its optimal choices do not depend on the endogenous variables
(
PH ,ME

H

)
. Thus, we characterize

13



3 MECHANISMS: RESULTS AND ILLUSTRATIONS

the partial effects of optimal choices in terms of endogenous variables through the changes

in market shares. Second, regarding market shares (4), they only depend on PH in terms

of endogenous variables. Thus, conditional on a value for it, they are independent of ME
H .

Therefore, we characterize the partial effects on each market share through variations in the

domestic price index. In all cases, we also describe the partial effect due to changes in export

trade costs.

We start by describing how optimal choices are affected by market shares. Regarding quality

investments of LF ω, conditional on its market shares, they do not depend directly on export

trade costs. As for the effect due to variations in market shares, it can be computed in the

following way:

∂ ln IωH
∂ ln sωHH

=
∂ ln zωH
∂ ln sωHH

= ρωHH
εωHH (1− sωHH)− sωHH

εωHH (1− sωHH)
, (13a)

∂ ln IωH
∂ ln sωHF

=
∂ ln zωH
∂ ln sωHF

= ρωHF , (13b)

where ρωHH :=
RωHH(1−sωHH)/εωHH

RωHH(1−sωHH)/εωHH+RωHF /σ
and ρωHF :=

RωHF /σ

RωHH(1−sωHH)/εωHH+RωHF /σ
, and, since we rule

out extremely large market shares so that εωHH (1− sωHH)− sωHH > 0, it follows that
∂ ln IωH
∂ ln sωHH

=
∂ ln zωH
∂ ln sωHH

> 0.

The terms ρωHH and ρωHF satisfy ρωHH + ρωHF = 1 and represent the relative importance of

market H and F in ω’s total investments, respectively. To express them in terms of observables,

define the domestic intensity of LF ω by dωH :=
RωHH

RωHH+RωHF
and its export intensity by eωH :=

1− dωH . Thus, we can reexpress ρωHH as

ρωHH =
dωH (1− sωHH) /εωHH

dωH (1− sωHH) /εωHH + eωH/σ
, (14)

and obtain ρωHF through ρωHF = 1− ρωHH , which gives ρωHF =
eωH/σ

dωH(1−sωHH)/εωHH+eωH/σ
.

As for optimal domestic prices and markups, variations in domestic market shares affect

them in the following way:

∂ ln pωHH
∂ ln sωHH

=
∂ lnmω

HH

∂ ln sωHH
=

sωHH
(1− sωHH) εωHH

, (15)

while export trade costs only affect the prices set abroad, where specifically
∂ ln pωHF
∂ ln τωHF

= 1.

Given the relation between optimal choices of LF ω and market shares, now we proceed to

characterize how a LF’s market shares depend on export trade costs and the domestic price

index. Since optimal investments affect all markets simultaneously, to accomplish this it is

necessary to work with the system of market shares (4) of ω. Differentiating it, we obtain the

14



3 MECHANISMS: RESULTS AND ILLUSTRATIONS

following: (σ−εωHHsωHH)−δρωHH[εωHH(1−sωHH)−sωHH]
εωHH(1−sωHH)

−δρωHF

−δρωHH
[
εωHH(1−sωHH)−sωHH

εωHH(1−sωHH)

]
1− δρωHF


 d ln sωHH

d ln sωHF

 =

 0 σ − 1

1− σ 0

 d ln τωHF

d lnPH

 ,

where we define the matrix on the left-hand side as JωH , which satisfies det JωH > 0. Solving the

system determines that

∂ ln sωHH
∂ lnPH

=
(σ − 1) (1− δρωHF )

det JωH
, (16a)

∂ ln sωHF
∂ lnPH

=
(σ − 1) δρωHH

det JωH

[
εωHH (1− sωHH)− sωHH

εωHH (1− sωHH)

]
, (16b)

while, for export trade costs,

∂ ln sωHH
∂ ln τωHF

=
(1− σ) δρωHF

det JωH
, (16c)

∂ ln sωHF
∂ ln τωHF

=
(1− σ)

det JωH

(σ − εωHHsωHH)− δρωHH [εωHH (1− sωHH)− sωHH ]

εωHH (1− sωHH)
, (16d)

where it can be shown that (16a) and (16b) are positive, and (16c) and (16d) are negative.

Finally, we can also obtain expressions for partial effects on the optimal gross profits of LF

ω. They are given by

∂ lnπωH
∂ lnPH

= φωHH
∂ ln sωHH
∂ lnPH

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH [1− δ (1− sωHH)]

)
+ φωHF

∂ ln sωHF
∂lnPH

, (17a)

∂ ln πωH
∂ ln τωHF

= φωHH
∂ ln sωHH
∂ ln τωHF

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH [1− δ (1− sωHH)]

)
+ φωHF

∂ ln sωHF
∂ ln τωHF

, (17b)

where

φωHH :=
dωH [1− δ (1− sωHH)] /εωHH

dωH [1− δ (1− sωHH)] /εωHH + eωH (1− δ) /σ
(18)

with φωHF := 1−φωHH , and it can be shown that
∂ lnπωH
∂ lnPH

> 0 and
∂ lnπωH
∂ ln τωHF

< 0. The terms φωHH and

φωHF represent, respectively, the relative importance of market H and F in ω’s gross profits.

Moreover, regarding the total gross profits of LFs in H as a group, they are given by

∂ ln Π
L

H

∂ lnPH
=
∑
ω∈LH

ψωH
∂ ln πωH
∂ lnPH

, (19a)

∑
ω∈LH

∂ ln Π
L

H

∂ ln τωHF
=
∑
ω∈LH

ψωH
∂ lnπωH
∂ ln τωHF

, (19b)

where ψωH :=
πωH

Π
L
H

is the proportion of gross profits in H that corresponds to ω and it can be

computed by

ψωH :=
s̃ωHH [1− δ (1− sωHH)] /εωHH + s̃ωHF (1− δ) /σ∑

ω∈LH
[s̃ωHH [1− δ (1− sωHH)] /εωHH + s̃ωHF (1− δ) /σ]

, (20)
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3 MECHANISMS: RESULTS AND ILLUSTRATIONS

where s̃ωHj :=
RωHj
Y ind
H

, with Y ind
H defined as the industry’s income in H (i.e., the sum of domestic

and exports sales by domestic firms from H). In words, the term s̃ωHj represents the industry-

revenue share coming from sales by ω in country j ∈ {H,F}. Thus, through these terms for

each j, it is possible to capture the importance of domestic and export sales of ω in terms of

H’s industry income.

3.2 Export Shock to Small Firms

Next, we study the impact of better export access inH on some key domestic variables: the price

index in H and several variables of LFs from H, i.e., their domestic prices, quality investments,

domestic market shares, and profits. The computation of total effects combines the partial

effects given by (12), (13), (15), (16), (17), and (19).

We begin by considering a scenario with an export shock to SFs exclusively. Formally, this

is captured by a decrease in τNH .

Proposition 1: Export Shock to SFs

Suppose a small reduction in τNH . Then, P∗H decreases, and

� regarding SFs from H: there are increases in ME∗
H , their domestic survival productivity

cutoff, and domestic market share,

� regarding LFs from H: each invests less in quality, decreases its domestic prices and

markups, garners lower total profits, and loses domestic market share.

Under this scenario, the effects on the domestic economy are triggered by the increase in

each SF’s expected profits. This entails that more SFs are willing to enter the industry, which

is reflected by an increase in ME
H . Eventually, even though not all of the firms survive, some of

them do and end up serving the domestic market, generating tougher competitive conditions

in the home country. Formally, this is captured through a reduction in the price index.

This mechanism implies that the domestic market share of SFs is impacted in two opposing

ways. On the one hand, it becomes greater due to the increase in ME
H . Simultaneously, tougher

competitive conditions at home determine that there is an increase in the survival productivity

cutoff, thus causing losses of domestic market share for SFs. Overall, Proposition 1 establishes

that the increase in ME
H dominates, thus generating a transfer of domestic market share towards

SFs, which comes at the expense of both importers and LFs.
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3 MECHANISMS: RESULTS AND ILLUSTRATIONS

As for LFs, the impact on LF ω from H can be computed as follows:

d ln sωHH =

(
∂ ln sωHH
∂ lnPH

d lnP∗H
d ln τNHF

)
d ln τNH < 0, (21a)

d ln IωH =

(
∂ ln zωH
∂ ln sωHH

d ln sωHH
d ln τNHF

+
∂ ln zωH
∂ ln sωHF

∂ ln sωHF
∂ lnPH

d lnP∗H
d ln τNHF

)
d ln τNH < 0, (21b)

d ln pωHH =

(
∂ ln pωHH
∂ ln sωHH

d ln sωHH
d ln τNHF

)
d ln τNH < 0, (21c)

d lnπωH =

(
∂ lnπωH
∂ lnPH

d lnP∗H
d ln τNHF

)
d ln τNH < 0, (21d)

where we have used that
∂ ln τNHF
∂ ln τNH

= 1 and the signs of the effects are due to Proposition 1.

Inspection of (21) reveals that, in this scenario, LFs are impacted exclusively through

tougher domestic competition, which reduces their total sales and market power. Consequently,

each LF ends up supplying domestically a cheaper but lower-quality variety and earning lower

profits. As a corollary, this shock generates gains for consumers through reductions in the price

index, but also losses for firms through decreases in the LFs’ profits.

In order to gain some insight into the empirical analysis, next we show how we can infer

the magnitude of these effects through observables. We do this by making use of domestic and

export intensities of SFs and of each LF.

To see this, first notice that the magnitude of the decrease in PH is given by (12), which is

obtained by differentiating the free-entry condition in H. Thus, d lnP∗H =
eNH
dNH

d ln τNH , where

we have defined eNH and dNH := 1 − eNH as the export and domestic intensities of SFs as a

group. Given d ln τNH < 0, this expression implies an inverse relation between PH and eNH , as

is illustrated in Figure 3a.

Figure 1. 1% Decrease in Export Trade Costs of SFs
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The fact that a greater eNH is associated with a lower PH reflects that better export opportu-

nities have a greater impact on their expected profits, which induces a more pronounced entry

of SFs and, thereby, a more marked increase in domestic competition.
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3 MECHANISMS: RESULTS AND ILLUSTRATIONS

As for the impact on each LF’s variables, their magnitudes can also be captured by their

export intensity or, equivalently, their domestic intensity. To demonstrate this, in Figure 3b

we compute (21) for a LF, given a reduction in the domestic price index. The graph depicts

the relation between the impact on each variable and a LF’s domestic intensity.

The negative slope of each curve is explained by the fact that greater domestic intensity of a

LF is associated with greater exposure to changes in the domestic competitive conditions. The

mechanism is as follows. Stiffer domestic competition reduces a LF’s domestic market power

and, hence, its domestic prices and markups. In addition, the reduction in PH also reduces its

total revenues, which decreases the benefits obtained per unit of quality and makes it invest less.

Intuitively, the magnitude of this last effect depends on how important the domestic market

is for the total sales of a LF: the lower its domestic intensity, the greater its diversification of

sales between markets and, hence, the less its total revenues are impacted by changes in the

conditions at home.

3.3 Export Shock to Large Firms

Next, we analyze a scenario where there is an export shock that affects LFs exclusively. We

begin by stating the effects that this has on the domestic market.

Proposition 2: Export Shock to LFs

Suppose a small reduction in τω for each ω ∈ L H . Then, P∗H remains the same, and

� regarding SFs from H: ME∗
H decreases, their domestic survival productivity cutoff

remains the same, and they lose domestic market share,

� regarding LFs from H: each invests more in quality, increases its domestic prices and

markups, garners greater total profits, and gains domestic market share.

Relative to an export shock that affects SFs exclusively, this scenario impacts the domestic mar-

ket through a different mechanism: the expansion of effective market size for LFs. By allowing

them to spread out the fixed costs of quality across more units, this creates more favorable

conditions to invest in quality. Consequently, since quality affects all markets simultaneously

and also increases the consumer’s willingness to pay, each LF increases its domestic sales and

is able to raise its prices and markups at home.
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Formally, the effects on the variables of LF ω from H can be calculated as follows:

d ln sωHH =

(
∂ ln sωHH
∂ ln τωHF

)
d ln τω > 0, (22a)

d ln IωH =

(
∂ ln zωH
∂ ln sωHH

∂ ln sωHH
∂ ln τωHF

+
∂ ln zωH
∂ ln sωHF

∂ ln sωHF
∂ ln τωHF

)
d ln τω > 0, (22b)

d ln pωHH =

(
∂ ln pωHH
∂ ln sωHH

∂ ln sωHH
∂ ln τωHF

)
d ln τω > 0, (22c)

d lnπωH =

(
∂ ln πωH
∂ ln τωHF

)
d ln τω > 0, (22d)

where we have used that
∂ ln τωHF
∂ ln τω

= 1 and the signs of each expression follow by Proposition 2.

One feature of this export shock is that, unlike better export opportunities for SFs, it does

not affect the domestic price index. This is because, initially, the heavier investment by LFs

creates a tougher competitive environment. This, in turn, reduces the expected profits of SFs,

thus crowding out SFs from the industry and softening competition. In the long run, both

effects exactly offset, leaving the price index unaltered. As a corollary, this shock creates gains

only for LFs, through the increase in their profits.

Regarding the impact on each variable, their magnitudes can be inferred in terms of ob-

servables through the export intensity of each LF. The intuition for this is that, when a LF has

greater export intensity, the impact of an export shock on the benefits per unit of investment

is bigger, since it implies greater sales and, hence, a more pronounced cost-spreading effect.

We illustrate this in Figure 2, where we consider a given reduction in the export trade costs

of LFs. Figure 2b depicts the positive relation between the domestic intensity of a LF and each

of its variables. The graph captures that greater export intensity of a LF is associated with

larger increases in its total sales and, therefore, heavier investments in quality. Likewise, Figure

2a demonstrates how this mechanism translates into a more marked crowding out of SFs.

Figure 2. 1% Decrease in Export Trade Costs of LFs
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3.4 Export Shock to All Firms

We now proceed to examine the total impact of an export shock to all firms in H. The results

are easy to grasp since they can be understood as a combination of export shocks to each type

of firm.

Thus, as in the case of better export access for SFs, the variation in the price index is given

by (12), which captures the impact of the shock on zero expected profits. As demonstrated in

Figure 3b, this determines that, the greater the export intensity of SFs is, the more pronounced

the decrease in PH is.

Figure 3. 1% Decrease in Export Trade Costs of All Firms
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Furthermore, regarding LFs, the total effects are:

d ln sωHH =

(
∂ ln sωHH
∂ lnPH

d lnP∗H
d ln τNHF

+
∂ ln sωHH
∂ ln τωHF

)
d ln τHF Q 0, (23a)

d ln IωH =

[
∂ ln zωH
∂ ln sωHH

d ln sωHH
d ln τNHF

+
∂ ln zωH
∂ ln sωHF

(
∂ ln sωHF
∂ lnPH

d lnP∗H
d ln τNHF

+
∂ ln sωHF
∂ ln τωHF

)]
d ln τHF Q 0, (23b)

d ln pωHH =

(
∂ ln pωHH
∂ ln sωHH

d ln sωHH
d ln τωHF

)
d ln τHF Q 0, (23c)

d lnπωH =

(
∂ lnπωH
∂ lnPH

d lnP∗H
d ln τNHF

+
∂ lnπωH
∂ ln τωHF

)
d ln τHF Q 0, (23d)

where we have used that
∂ ln τNHF
∂ ln τHF

=
∂ ln τωHF
∂ ln τHF

= 1.

The system (23) establishes that the total impact on each variable is a combination of the

effects arising by a reduction in export trade costs of SFs (i.e., Proposition 1) and of LFs (i.e.,

Proposition 2). In fact, when export shocks are infinitesimal, (21) and (22) constitute an exact

decomposition of (23). A corollary of this is that the impact on LFs is indeterminate, since

there are opposing effects at play: LFs face tougher domestic competition but, also, better

export access. Overall, the magnitude of these effects can be inferred through the domestic

intensity of a LF, since this reflects the relative importance that domestic and export markets

have for a firm.
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In Figure 3b, we illustrate this by plotting the impact on each variable of a LF according to

its domestic intensity. This graph captures that, the lower a LF’s domestic intensity (and, so,

the greater its export intensity), the more the LF is impacted by tougher domestic competition

and the less it benefits from better export access. Based on this, the figure allows us to

distinguish between two scenarios. First, for low values of a LF’s domestic intensity, the impact

on a LF is akin to an export shock to LFs exclusively. Thus, a LF upgrades quality and charges

higher domestic markup, while its domestic market share and profits become greater. On the

other hand, if a LF has high domestic intensity, it is impacted in a similar way as when only

SFs have better export access. This entails that the domestic price index decreases and, hence,

a LF downgrades quality, charges lower domestic prices, and loses domestic market share and

profits.

4 Data Description and Empirical Approach

In this section, we describe the approach to conduct the empirical analysis. We begin by

showing how to estimate the model when large changes in export trade costs are considered.

After this, we describe the data at our disposal, along with the approach to construct variables

and calibrate parameters.

4.1 Arbitrary Changes in Export Trade Costs

We keep considering the setup where the world economy comprises countries H and F , with

the former being a small economy. Our focus is on the quantification of the effects on the

price index in H and variables regarding LFs from H, including their domestic market shares,

exports, quality investments, and total gross profits.

We consider a scenario where export trade costs in H are initially given by
(
τNHF

)′
for

SFs and by (τωHF )′ for each LF ω, with common component τ ′HF . In addition, we suppose a

counterfactual scenario where export trade costs become
(
τNHF

)′′
for SFs and (τωHF )′′ for each

LF ω, with common component τ ′′HF .

For the computation of results, we utilize the “hat algebra” procedure, as in for instance

Dekle et al. (2008). Specifically, for any variable x, denote its equilibrium value under each set

of export trade costs by x′ and x′′, respectively, and its proportional change by x̂ := x′′

x′
. Then,

for some proportional changes in export trade costs τ̂NHF and τ̂ωHF for each LF ω, we compute

the proportional changes in each variable of interest.

Different values for τ̂NHF and τ̂ωHF for each LF ω allow us to encompass the different export
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shocks we have considered. For instance, for a 10% decrease in export trade costs, an export

shock that only applies to SFs is equivalent to τ̂NHF = 0.9 and τ̂ωHF = 1 for each ω ∈ L H ; when

it only applies to LFs, this is captured by τ̂NHF = 1 and τ̂ωHF = 0.9 for each ω ∈ L H ; and,

finally, if it applies to all firms, this corresponds to τ̂NHF = 0.9 and τ̂ωHF = 0.9 for each ω ∈ L H .

Unlike the case of a small change in export trade costs, now the quantification of results

requires specifying a productivity distribution for SFs from H. Our choice in this respect

is based on the goal of keeping the estimation procedure parsimonious and in line with the

interpretation of results provided for the case of infinitesimal shocks. To accomplish this, we

suppose that the productivity of SFs is a random variable with support
{
ϕI , ϕD, ϕX

}
such that

ϕI < ϕD < ϕX . The superscripts are, respectively, mnemonics for “inactive”, “domestic”, and

“exporters” due to the role that we ascribe to them. Specifically, in equilibrium, a SF from

H that obtains ϕI does not serve any country; if it gets ϕD, it is efficient enough to produce

with positive profits at home, but not to serve any foreign country; and, finally, the draw ϕX

is obtained by the most productive SFs, which enables them to serve both the domestic and

foreign market.

As we show in Appendix A.4, given τ̂NHF and τ̂ωHF for each LF ω, the computation of effects

can be obtained by solving the following system for each ω ∈ L H :

P̂H =

{
1−

(
eNH
)′

(dNH )
′

[(
τ̂NHF

)1−σ − 1
]} 1

σ−1

, (24a)

p̂ωHH = m̂ω
HH = ε̂ωHH

(εωHH)′ − 1

ε̂ωHH (εωHH)′ − 1
, (24b)

ÎωH = ẑωH = 1 + (ρωHH)′
[
ŝωHH
ε̂ωHH

1− ŝωHH (sωHH)′

1− (sωHH)′
− 1

]
+ (ρωHF )′ [ŝωHF − 1] , (24c)

ŝωHH =
(m̂ω

HH)1−σ (ẑωH)δ(
P̂H
)1−σ , (24d)

ŝωHF = R̂ω
HF = (τ̂ωHF )1−σ (ẑωH)δ , (24e)

where ε̂ωHH = 1 + (1− ŝωHH)
(sωHH)

′
(σ−1)

σ−(sωHH)
′
(σ−1)

, and ρωHH , ρωFH , eNH , dNH are defined as in the case of

an infinitesimal shock. Specifically, ρωHH is given by (14), ρωFH := 1−ρωHH , dNH :=
RNHH

RNHH+RNHF
and

eNH := 1− dNH .
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In addition, results for gross profits can be obtained by computing the following:

π̂
ω

H = 1 + (φωHH)′
{
ŝωHH
ε̂ωHH

1− δ
(
1− ŝωHH (sωHH)′

)
1− δ

(
1− (sωHH)′

) − 1

}
+ (φωHF )′ (ŝωHF − 1) , (24f)

Π̂
L

H =
∑
ω∈LH

ψωH π̂
ω

H , (24g)

where φωHH , φωHF , and ψωH are defined in the same way as we did for an infinitesimal shock.

That is, φωHH is given by (18), with φωHF := 1− φωHH , and ψωH by (20).

The computation of effects requires the same set of information as for calculations following

an infinitesimal shock. Specifically, regarding parameters, it is necessary to have estimations of

σ and δ. In addition, concerning information of SFs and LFs, it requires knowledge of dNH for

SFs, and sωHH , s̃ωHH and s̃ωHF for each LF ω. Given values for these variables, we can recover

eNH , and dωH and eωH for each LF ω through eNH = 1− dNH , dωH =
s̃ωHH

s̃ωHH+s̃ωHF
, and eωH = 1− dωH .

Notice that, given the definitions of ρωHH , ρωHF , φωHH , and φωHF , we can compute all the terms

in (24), except (24g), with information on domestic market shares sωHH and domestic intensities

dωH for each LF ω, and domestic intensities of SFs, dNH . Instead, information of revenue shares

are not necessary. They only need to be utilized for (24g) through ψωH .

4.2 Data Description and Construction of Variables

To conduct the empirical analysis, we utilize two datasets compiled by Statistics Denmark that

provide information on Danish manufacturing for the year 2005. Both are presented at the firm-

product level and disaggregated at the 8-digit level according to the Combined Nomenclature

(CN). This classification is commonly utilized in European datasets and its first six digits

coincide with the Harmonized System. Throughout the analysis, we refer to a sector as a

2-digit industry and reserve the term industry to a 4-digit industry, according to the NACE

classification.

The first dataset consists of the Prodcom survey, from which we obtain information on total

turnover for each firm. This survey covers any production unit with at least ten employees that

has manufacturing as its main activity. Moreover, it features high coverage, ensuring that at

least 90% of the total production value in each industry is covered. Making use of this dataset,

we consider any firm that is included in it as domestic, which determines that its definition is

given by the existence of production activities in Denmark.

Additionally, we draw on a dataset collected by Danish customs that contains trade data.

This covers transactions by both manufacturing and non-manufacturing firms. For trading

partners in the EU, it has a coverage of 95% for imports and 97% for exports while, for non-EU
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countries, the universe of transactions is covered.

To perform the quantitative analysis, we assemble the data in a way consistent with how our

model is specified. This requires us to translate variables at the industry level. To accomplish

this, we gather the data such that turnover, exports, and imports at the 8-digit CN level are

aggregated at the 4-digit NACE level. With the information expressed at the firm-industry

level, we distinguish between LFs and SFs in each industry by defining the latter as those top

four firms according to a firm’s industry revenue share.

To estimate the model, we need to compute dNH for SFs, and sωHH , s̃ωHH and s̃ωHF for each LF

ω. As we have shown above, these values allow us to compute every other variable necessary to

estimate the model. Next, we describe how each of these variables is calculated. The procedure

is akin to those utilized in studies based on similar European datasets (e.g., Amiti et al. 2018

and Gaubert and Itskhoki 2018).

Regarding the domestic market share of LF ω, sωHH , it is expressed relative to total industry

expenditures, which are defined as the sum of all domestic sales and imports. A firm’s domestic

sales are computed as the difference between a firm’s total turnover and its export revenues. As

for imports, they comprise goods of the industry that are either acquired by non-manufacturing

firms (i.e., firms not belonging to the Prodcom dataset, such as retailers) or manufacturing firms

from other industries. This allows us to allocate each good imported to a specific industry and,

hence, define an accurate measure of import penetration in the industry.

In order to obtain the domestic intensities and revenues shares, we take turnover as income

and, for each firm, we split it into domestic and export sales. Based on this, we compute the

domestic intensity of SFs (i.e., dNH ) as the total domestic sales of the group relative to the SFs’

income. Furthermore, we calculate the domestic and export shares of LF ω (i.e., s̃ωHH and s̃ωHF )

as its domestic and export sales relative to the industry revenue.

As for the parameters of the model, only two are necessary to estimate the effects of export

shocks: σ and δ. Regarding the former, we make use of the estimates by Soderbery (2015),

which are based on the methodology by Broda and Weinstein (2006) but improve upon it by

accounting for small-sample biases. Averaging these estimates across industries using industry-

revenue weights, we obtain σ := 3.53, which we use throughout the paper.

As for δ, we calibrate its value by fitting, as close as possible to the model, each LF’s

domestic market share variation not explained by prices. Next, we provide some intuition

about the procedure, while a detailed description is included in Appendix B. The approach

is based on the same logic of how quality is usually estimated and, in particular, resembles

the methodology of Berry et al. (2016) to estimate the impact of quality on sales when this is

not observable. Consistent with our broad definition of quality (i.e., any non-price choice that
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affects the appeal of a variety), it consists of obtaining a measure of quality by netting out the

effect of prices on domestic market shares given by (4). After this, the residuals are fitted to

the structural equation for investments, (10). Proceeding in this fashion, we obtain δ := 0.68,

which we use throughout the analysis.

4.3 Sample of Industries

To perform the empirical analysis, it is necessary to define the sample of industries that are

consistent with our model. We do this by discarding those industries that do not fit the

description of our setup, i.e., those where there is no coexistence of LFs and a pool of SFs.

Specifically, with the goal of avoiding issues related to a definition of LFs based on revenue

shares, we employ domestic market share instead. Empirically, this turns to be a somewhat

more stringent condition than utilizing revenue shares.6

In Figure 4a we indicate how representative our final sample of industries is relative to the

original dataset, according to income, expenditure, and exports. We do it for manufacturing

and for three specific sectors we analyze: Chemicals, Machinery, and Food & Beverages. The

results point out that, overall, the coverage is quite high, especially in terms of income and

exports. As for expenditures, this is somewhat lower, which reflects that some industries are

served exclusively through imports.

Figure 4. Final Sample of Industries

(a) Final Sample relative to Total (b) Final Sample relative to Industries With SFs

6This is to avoid scenarios where firms accumulate high shares of revenue in the industry, but the total revenue
relative to expenditures is negligible. In these cases, a firm having a large fraction of the total industry’s revenues
is not equivalent to having market power or being relevant to the whole sector; rather, it is a reflection of the
low level of operation by domestic firms in the industry. Specifically, our criterion for incorporating an industry
to the final sample is that there is at least one firm with a domestic market share greater than 3%, and that
there is a pool of SFs operating. For the latter, we ensure that SFs are actually negligible by checking that in
each industry there are at least 10 firms, and removing any industry where the 10 firms or 20% of the firms
with the lowest domestic market share accumulate more than 6% of total domestic market share.
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Moreover, Figure 4b is presented to characterize the industries not covered, in order to

determine whether they are excluded due to an absence of a pool of SFs or for not having any

LFs. The graph depicts the percentage of industries in our final sample relative to industries

that contain a pool of SFs, irrespective of whether there are LFs. Since the coverage is almost

complete (i.e., almost 100% in each dimension, and never less than 80%), it reveals that most

industries not included in our final sample are due to the absence of a pool of SFs, rather than

the lack of at least one LF. As a corollary, industries with a set of negligible firms operating are

better described by a coexistence of SFs and LFs, rather than a pure monopolistic-competition

market structure.

Finally, in Table 1, we describe the features of our final sample of industries, with information

aggregated at the sector level and sorted by their contribution to total exports in manufacturing.

From this table, we can infer that exporting is a widespread activity, consistent with typical

patterns of small countries.7 This can be appreciated by the percentage of exporters among

SFs, which on average is almost 50%. Thus, it provides evidence that the conditions to access

foreign markets are of relevance for all firms, and not only the largest ones.

In addition, the table reveals that Chemicals, Machinery, and Food & Beverages rank among

the top three sectors according to their contribution to total manufacturing exports, income,

and expenditures. This constitutes the basis for selecting these specific sectors to conduct the

empirical analysis.

Table 1. Final Sample of Industries - Information in %

Exports Income Expenditure Exporters SFs Exporters LFs Exporters
Chemicals 28.3 17.1 11.9 73 70 90
Machinery 16.6 12.7 13.0 53 51 85
Food & Beverages 16.0 18.4 16.8 63 60 84
Medical Equipment 7.1 4.8 4.1 67 66 83
Electrical/Machinery 7.0 7.3 6.7 55 52 85
Other Manufactures 6.2 5.8 4.8 59 57 96
Rubber & Plastic 5.8 5.5 5.8 62 61 65
Metal Products 3.0 8.6 8.4 31 30 82
Glass & Cement 2.2 3.1 2.2 40 40 44
Media Equipment 1.9 1.7 3.7 59 56 88
Wood 1.7 4.0 5.1 32 29 70
Basic Metals 1.4 1.5 5.7 44 40 69
Paper 1.1 2.7 3.9 38 35 75
Textiles 0.8 0.8 1.7 60 57 88
Printing 0.6 5.1 4.6 26 25 63
Motor Vehicles 0.3 0.8 1.4 37 34 75
Average of Sectors 6.2 6.2 6.2 50 48 78

Note: Exports, income, and expenditures calculated as a % relative to the total. Exporters, SFs exporters, and LFs exporters
correspond to the number of firms that export relative to the total firms of each sector. In all cases, values are calculated
based on the final sample of industries that we utilize.

7For stylized facts regarding exporters across European countries, including small ones, see Mayer and
Ottaviano (2008). See also Bernard et al. (2012) to compare it with patterns emerging in a large country like
the USA.
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5 Empirical Results

In this section, we estimate the model for Danish manufacturing and perform a quantitative

assessment of the effects following an export shock.

We begin by describing several reforms in the last decades in Denmark. This documents

that, consistent with the investments we consider, there has been a shift in the economy towards

a product differentiation strategy with a focus on high-value niches. After this, we present the

results for Manufacturing, Food & Beverages, Chemicals, and Machinery.

5.1 Characterization of Danish Manufacturing

In the early 1980s, the Danish economy was facing a deep economic crisis, marked by growth

stagnation and unemployment levels approaching double digits. The situation was unveiling

not only macroeconomic issues but, also, fundamental problems in the economy and its indus-

trial structure. Danish firms were concentrated in sectors characterized by low technology and

growth, e.g. agriculture and food processing, which rendered businesses vulnerable to the emer-

gence of new low-cost competitors such as Japan, Korea and, Taiwan (Porter 1990, Schwartz

2001, Ornston 2012). To address the social consequences of this, the government incurred a

massive deficit by absorbing workers in the public sector and increasing its welfare expenditure.

This led to a scenario where the country accumulated massive external debt, along with a fiscal

policy that revealed itself unsustainable.

In this context, structural reforms were initiated with the aim of making firms develop new

capabilities. They were coordinated with the different actors of the economy and had a pro-

market orientation. These various policies made a new industrial profile arise, with two salient

features: exposing Danish firms to global competition and reskilling the country’s labor force.

Specifically, the government exposed firms to market competition through significant bud-

get cuts, with sharp reductions in public employment and aid to firms, and tighter monetary

policy, by pegging the exchange rate to the Euro. It also adopted a policy for the labor market

denominated “flexicurity”: low levels of employment protection within a comprehensive social

safety net for the unemployed workers.8 This gave firms more latitude to adjust their labor

force while, concurrently, decentralized collective wage bargaining. Additionally, trade unions

accepted labor-market deregulation in exchange for worker-training measures, including edu-

cation and vocational training. These measures endowed workers with adaptive and innovative

capacities, and facilitated the redistribution of resources between industries and firms.

8For a review of Danish labor market with an emphasis on the “flexicure” system, see, for instance, Madsen
(2017).

27



5 EMPIRICAL RESULTS

Some evidence of the success of the reforms lies in that, in the last decade, Denmark has

been consistently among the first top 10 countries worldwide and 5 first top EU countries

regarding innovation and competitiveness.9 Overall, traditional Danish industries have been

modernized (e.g., Food & Beverages and Machinery) and, concurrently, the country has devel-

oped competencies in high-tech industries with knowledge-intensive activities (e.g., Chemicals

and, in particular, the pharmaceutical industry).10 In all cases, the firms’ success has been

based on a product-differentiation strategy with a focus on high-value niches (Schwartz 2001,

Campbell and Pedersen 2007, Ornston 2012).

5.2 A Representative Manufacturing Industry

We begin the quantitative analysis by considering a representative manufacturing industry.

This is constructed by averaging variables using industry-revenue weights and taking the top

four Danish firms by total revenue as LFs. The characterization of it is as follows.

Table 2. A Representative Manufacturing Industry - Information in %

Domestic Revenue Export Revenue
Domestic Domestic Export as % of as % of

Firm Market Share Intensity Intensity Industry Income Industry Income

Top 1 16.31 53.41 46.59 17.46 15.23
Top 2 7.28 64.42 35.58 8.11 4.48
Top 3 4.89 67.76 32.24 5.38 2.56
Top 4 3.38 64.45 35.55 3.68 2.03

SFs 75.82 24.18

This representative industry captures the pervasiveness of international transactions in small

countries. Specifically, regarding imports, the table implies that they accrue almost 40% of the

total expenditure.11 Thus, it reveals that accounting for import penetration in small countries is

crucial to obtain domestic market shares that can be interpreted as a measure of market power.

In addition, the export intensity of firms reinforces the point established above regarding the

importance of exporting in small economies. This is appreciated in the export intensity of SFs,

which is almost 25%.

9The statement regarding competitiveness is based on The Global Competi-
tiveness Report that is prepared annually by the World Economic Forum (see
http://www3.weforum.org/docs/WEF TheGlobalCompetitivenessReport2019.pdf for the 2019 re-
port). The fact that Denmark is among the most innovative countries is due to the Global In-
novation Index computed by the World Bank as part of The Global Economy database (see
https://www.theglobaleconomy.com/rankings/GII Index/).

10Evidence of this is reflected in the emergence of biotechnological activities in Denmark. In 2003, among
firms with ten or more employees, they represented 24% of the total private sector in R&D, with more than
40% concentrated in Food & Beverages and Chemicals (Bloch 2006).

11After some algebraic manipulation, the share of imports in expenditure equals 1 −(∑
ω∈L H

sωHH

) [
1 +

1−
∑

ω∈LH
(s̃ωHH+s̃ωHF )∑

ω∈LH
s̃ωHH

dNH

]
.
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By making use of the information in Table 2, next we provide estimations for exports shock

to SFs, LFs, and all firms by solving and computing the system given by (24). The results are

presented in Table 3 and Figure 5.

From these results, we can establish several conclusions. First, Table 3 determines that,

as indicated in Proposition 1, an export shock to SFs impacts LFs negatively, since it entails

a reduction in the domestic price index. On the contrary, as established in Proposition 2, an

export shock to LFs affects them positively, given that this benefits LFs by expanding their

effective market size. As for an export shock to all firms, we have shown that the results

are theoretically indeterminate for LFs, since they are impacted concurrently through both

channels. Consistent with this fact, the empirical outcomes of this case reveal that LFs are not

affected in a uniform way. Due to this, next we proceed to analyze this scenario in more detail.

The results in Table 3a point out that, following an export shock to all firms, each LF

increases its export revenues, upgrades its quality, and ends up garnering higher profits. More-

over, Table 3b indicates that, overall, total profits increase. Thus, this shock creates gains

for Danish consumers through the decrease in the price index, but also for the domestic LFs,

through an increase in their profits.

Table 3. Impact of a 10% Reduction in Export Trade Costs - Representative Manufacturing
Industry

(a) Impact on each LF

Better Domestic Domestic Quality Export Total
Export Market Share Prices/Markups Investments Revenues Gross Profits
Access Firm Change (p.p.) Change (%) Change (%) Change (%) Change (%)

For All Firms Top 1 1.12 0.44 30.34 56.32 26.73
Top 2 -0.02 -0.01 15.81 44.25 13.60
Top 3 -0.14 -0.04 11.24 40.36 9.58
Top 4 -0.02 -0.01 15.38 43.88 14.30

Only For LFs Top 1 3.69 1.48 42.54 66.13 45.54
Top 2 1.51 0.49 34.39 59.60 36.16
Top 3 0.96 0.30 31.79 57.50 33.02
Top 4 0.77 0.23 36.25 61.11 37.24

Only For SFs Top 1 -2.37 -0.88 -10.75 -7.44 -14.99
Top 2 -1.37 -0.43 -15.74 -11.00 -18.31
Top 3 -0.98 -0.30 -17.36 -12.16 -19.25
Top 4 -0.68 -0.20 -17.14 -12.00 -18.41

(b) Impact on LFs as Group

Better Domestic Market Share Total Gross Profits
Export Access Change (p.p.) Change (%)

For All Firms 0.95 20.90

Only For LFs 6.93 41.39

Only For SFs -5.41 -16.48
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Figure 5. Representative Manufacturing Sector - Decrease in Export Trade Costs for all
Firms

(a) Domestic Price Index
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(b) Domestic Market Share
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(c) Domestic Prices and Markups
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(d) Investments
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(e) Export Sales
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In addition, LFs as a group gain presence in the domestic market. Nonetheless, this result

masks stark heterogeneity across LFs, as it can be appreciated in Figure 5. Even though

LFs differ in terms of domestic market share, these differences respond primarily to their

levels of export intensity.12 Specifically, the top LF has a higher export intensity relative

to the rest of LFs, simultaneously determining that it is more shielded from tougher domestic

competition and benefits more from better export access. Thus, its investments in quality are

more pronounced relative to the rest of the firms, explaining the better performance in the

different variables observed in Figure 5. In particular, this explains its increases in domestic

market share and domestic prices. On the contrary, the rest of LFs have a greater domestic

intensity, causing that they are more impacted by stiffer domestic competition and less benefited

from an export shock. Due to this, even when they upgrade their varieties’ quality, each of

these LFs loses presence in the domestic market and reduces its domestic prices.

12We have replicated the results assuming that each LF has the export intensity of the top LF, but allowing
them to have different domestic market shares. In that case, the signs of all the effects would be the same as
those of the top firm. The results are available upon request.
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5.3 Specific Sectors

In the following, we provide results for specific sectors. Based on Table 1, we do this for the top

three sectors in terms of contribution to exports, income, and expenditures: Food & Beverages,

Chemicals, and Machinery. Moreover, the analysis is performed for representative industries of

each sector, which are constructed in the same fashion as we did for manufacturing.

For confidentiality purposes, we only describe the features of the representative industries

verbally. Furthermore, since the estimations for Machinery yield similar qualitative results to

the manufacturing case, we relegate this case to Appendix C. Instead, we focus on Food &

Beverages and Chemicals, whose results underscore different patterns in outcomes depending

on the features of SFs and LFs of the sector.

5.3.1 Food & Beverages

Food & Beverages constituted the largest export sector in Denmark until the 1960s and, as we

have shown, still remains as one of the most important contributors to the country’s exports.

Moreover, its industries constitute an example of traditional activities that were modernized in

recent decades through an emphasis on quality aspects.13

There are two salient characteristics that distinguish Food & Beverages from manufacturing.

First, SFs have greater export intensity, determining that an export shock induces more entry

of SFs and, hence, a more marked decrease in the domestic price index. Second, LFs have

greater domestic market shares and a more pronounced home bias in sales, which implies that

LFs benefit less from better export access and, simultaneously, are more exposed to tougher

competition at home. Both facts explain the results presented in Table 4.

In particular, the results for an export shock to all firms indicate that, albeit LFs invest more

(with the exception of the second top LF that slightly decreases its investments), these firms

are heavily impacted by tougher domestic competition. Due to this, each LF loses presence

in the domestic market and the top two LFs, which are the firms with the greatest home bias

among LFs, even end up losing profits. Overall, Table 4b indicates that the sector causes losses

to the country due to a decrease in total profits.

The case of Food & Beverages serves as an example of the detrimental effects that an

export shock can have on LFs. This occurs when the shock mainly represents stiffer domestic

competition for a LF, without generating large benefits through better export access. For

13For instance, there has been a reskilling of farmers, which is reflected in the requirement of up to four years
of formal technical training to operate a farm. Also, there has been an emerging development of specialty food,
with a special emphasis on organic products. For more about quality-related aspects of the sector, see Halkier
et al. (2017) and Asmild (2019).
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5 EMPIRICAL RESULTS

Table 4. Impact of a 10% Reduction in Export Trade Costs - Food and Beverages

(a) Impact on each LF

Better Domestic Domestic Quality Export Total
Export Market Share Prices/Markups Investments Revenues Gross Profits
Access Firm Change (p.p.) Change (%) Change (%) Change (%) Change (%)

For All Firms Top 1 -1.76 -0.77 6.17 35.97 -2.60
Top 2 -1.02 -0.33 -0.25 30.33 -4.21
Top 3 -0.50 -0.15 6.26 36.05 3.67
Top 4 -0.07 -0.02 18.52 46.53 17.23

Only For LFs Top 1 2.54 1.18 21.41 48.96 23.04
Top 2 1.26 0.42 25.02 51.95 26.53
Top 3 1.12 0.35 32.31 57.92 33.70
Top 4 0.88 0.27 44.13 67.39 45.22

Only For SFs Top 1 -4.26 -1.80 -14.62 -10.19 -22.92
Top 2 -2.10 -0.67 -22.31 -15.78 -26.18
Top 3 -1.44 -0.44 -21.99 -15.54 -24.55
Top 4 -0.80 -0.24 -20.22 -14.24 -21.56

(b) Impact on LFs as Group

Better Domestic Market Share Total Gross Profits
Export Access Change (p.p.) Change (%)

For All Firms -3.44 -0.61

Only For LFs 5.81 26.61

Only For SFs -8.60 -23.57

instance, this is the case if LFs are primarily local leaders, rather than global ones, or when

LFs encompass foreign-owned firms that set operations in the country through horizontal foreign

direct investment, so that their goal is serving the local market exclusively rather than using

it as an export platform.

5.3.2 Chemicals

Danish Chemicals constitutes a dynamic industry, characterized by its pharmaceuticals and its

biotechnological activities. This sector has benefited from the qualified labor force available in

Denmark, allowing them to achieve high levels of innovation. Moreover, it has mainly succeeded

by operating on a global scale and specializing in niche markets of high value.14

One of the distinctive features of Chemicals is the high export intensity of its SFs. This

is around 40%, which is higher than both Manufacturing and Food & Beverages, determining

that an export shock to SFs triggers an even more marked increase in domestic competition

relative to these cases.

Furthermore, the concentration of market and income shares accrued by LFs in Chemicals

is higher than any of the other sectors studied so far and, additionally, LFs feature substan-

tial heterogeneity in terms of their export intensity. The latter determines starkly dissimilar

responses of these firms following an export shock. This can be observed in Table 5.

14For more details about Danish Chemicals, see Dolk et al. (2008), P̊alsson and Gregersen (2011), and, in
particular, Sin et al. (2013).
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Table 5. Impact of a 10% Reduction in Export Trade Costs - Chemicals

(a) Impact on each LF

Better Domestic Domestic Quality Export Total
Export Market Share Prices/Markups Investments Revenues Gross Profits
Access Firm Change (p.p.) Change (%) Change (%) Change (%) Change (%)

For All Firms Top 1 2.11 0.94 58.17 78.31 50.70
Top 2 -2.33 -0.79 -7.84 23.50 -14.59
Top 3 -0.40 -0.12 19.34 47.22 16.47
Top 4 -0.82 -0.25 -5.65 25.49 -8.21

Only For LFs Top 1 7.13 3.41 70.11 87.36 73.20
Top 2 1.60 0.57 24.35 51.40 26.12
Top 3 1.66 0.53 50.26 72.20 52.08
Top 4 0.79 0.24 31.92 57.61 32.96

Only For SFs Top 1 -4.55 -1.87 -10.68 -7.39 -16.49
Top 2 -3.67 -1.22 -28.74 -20.58 -34.77
Top 3 -1.71 -0.52 -24.08 -17.08 -26.56
Top 4 -1.42 -0.43 -31.34 -22.56 -33.58

(b) Impact on LFs as Group

Better Domestic Market Share Total Gross Profits
Export Access Change (p.p.) Change (%)

For All Firms -1.44 35.04

Only For LFs 11.19 62.33

Only For SFs -11.35 -20.95

In Table 5b, we can observe that, following an export shock to all firms, the domestic market

share of LFs as a group decrease, while the total profits in the industry increase. However, in

industries like Chemicals where LFs are quite dissimilar, aggregate outcomes of this sort hide

the idiosyncratic responses of LFs that generate them.

This disparity of effects can be appreciated by describing the characteristics of the first

two top LFs. On the one hand, the top firm is heavily oriented to foreign markets, with

sales abroad greater than those at home. Thus, when there is a reduction in the export trade

costs of all firms, this firm has incentives to invest more, determining increases in its domestic

market share, prices, and profits. On the other hand, the second top firm features the opposite

characteristics: its revenue comes mainly from sales in Denmark, whereas its exports are even

lower than the third top firm. Due to this, following an export shock to all firms, tougher

domestic competition affects this firm to such an extent that it reduces its quality investments,

which lowers its domestic market share, prices, and profits.

6 Conclusion

In this paper, we have studied the effects of better export access on domestic markets. Our anal-

ysis focused on small countries, where both small and large firms are usually export-oriented,

due to the limitations imposed by the size of the home market.

The analysis has been carried out through a structural model that captures two mechanisms
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following an export shock. They operate differently depending on the type of firm that is

affected. First, it increases the expected profitability of small firms, which induces the entry

of firms and, hence, creates tougher domestic competition. Concurrently, it expands a firm’s

sales, which, by reducing average quality fixed costs, provides each large firm with incentives

to upgrade quality. By doing this, large firms increase the appeal of their varieties at home and

are able to raise their domestic prices.

Empirically, we have shown that the magnitude of each channel can be captured parsi-

moniously through the export intensity of small firms and each large firm. Estimating the

model for Denmark, this determines that different distributions of export intensities give rise

to different effects across and within industries.

One conclusion that can be derived from our study is in relation to the idiosyncratic features

of large firms. We have shown that, even within industries, it is not always possible to have a

uniform characterization of them. Therefore, one insight from our results, which goes beyond

this paper, is that their dissimilar responses can lead to completely different conclusions. This

is because, due to their size, these firms can affect aggregate outcomes at both the industry

and country level.
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A PROOFS AND DERIVATIONS

Online Appendix - not for publication

A Proofs and Derivations

In order to make this appendix self-contained, some of the equations included in the main part of the

paper are restated here. Also, when we refer to country H, we assume implicitly that it is a small

country and that the rest of the world is a composite country F

A.1 Intermediate Results

We start by establishing some intermediate results that allow us to perform subsequent calculations

more easily. In particular, we characterize how the optimal decisions by LFs (i.e., prices and invest-

ments) are impacted by variations in market shares and export trade costs. After this, we solve for

the system of equations consisting of each firm’s market shares, and characterize the relation between

market shares with the domestic price index and export trade costs. Finally, we outline the impact

on gross profits and, then, describe how the price index is impacted by export trade costs.

A.1.1 Optimal Prices

We begin by determining the partial effect of a change in trade costs on the prices set by a LF ω from

i ∈ C in j ∈ C. Conditional on ω’s market share, (5) determines that this is simply given by

∂ ln pωij
∂ ln τωij

= 1. (25)

As for the effect of market share on prices, by (5), we can express domestic prices by ln pωij =

lnmω
ij + ln cωij . Therefore,

∂ ln pωij
∂ ln sωij

=
∂ lnmω

ij

∂ ln sωij
=
∂ lnmω

ij

∂ ln εωij

∂ ln εωij
∂ ln sωij

.

In turn, lnmω
ij= ln εωij − ln

(
εωij − 1

)
and εωij = σ + sωij (1− σ). Using these results,

∂ lnmω
ij

∂ ln εωij
= 1−

εωij
εωij − 1

= 1−mω
ij ,

and, since
∂εωij
∂sωij

= 1− σ,

∂ ln εωij
∂ ln sωij

=
sωij (1− σ)

εωij
. (26)

This establishes that
∂ ln pωij
∂ ln sωij

=
(

1−mω
ij

)
sωij(1−σ)

εωij
which, by using that 1 −mω

ij = −1
εωij−1 and εωij − 1 =

(σ − 1)
(

1− sωij
)

, becomes

∂ ln pωij
∂ ln sωij

=
sωij(

1− sωij
)
εωij

. (27)
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For the case where H is a small economy, the expression for
∂ ln pωHF
∂ ln τωHF

is still given by (25). Nonethe-

less, since any LF from H is negligible for any foreign country, its markups are constant in F , deter-

mining that
∂ ln pωHF
∂ ln sωHF

= 0.

For future references, we summarize the results for a LF from H that we use in subsequent

derivations:

∂ ln pωHH
∂ ln sωHH

=
∂ lnmω

HH

∂ ln sωHH
=

sωHH(
1− sωHH

)
εωHH

, (28a)

∂ ln pωHF
∂ ln τωHF

= 1. (28b)

A.1.2 Quality

We begin by showing how to obtain the solution for quality, i.e., (6). The first-order condition for

quality determines that, for a LF ω from i ∈ C,

∂πωi
∂zωi

=
∑
k∈C

Qωik (pωik − cωik)
(

d lnQωik
d ln zωi

)
1

zωi
− fzi = 0. (29)

By using optimal prices, it can be established that Qωik (pωik − cωik) =
Rωik
εωik

. Moreover, if i is not a

small country, so that it has market power in each k ∈ C, then
d lnQωik
d ln zωi

= δ (1− sωik). Therefore, the

solution to (29) determines (6) and, hence, (7).

In case i = H, so that i is a small country, then
d lnQωHH
d ln zωH

= δ (1− sωHH) and
d lnQωHF
d ln zωH

= δ for any

j 6= H. This establishes that (10) holds.

Consider now LF ω from H. Recall that, in the main part of the paper, we have defined ρωHH :=
RωHH(1−sωHH)/εωHH

RωHH(1−sωHH)/εωHH+RωHF /σ
and ρωHF :=

RωHF /σ

RωHH(1−sωHH)/εωHH+RωHF /σ
. Besides, by using that RωHj = Ejs

ω
Hj

for j ∈ {H,F}, optimal quality is a function zωH (sωHH , s
ω
HF ). This also implies that zωH does not depend

directly on τωHF .

Next, we characterize how sωHH and sωHF impact investments. Concerning sωHH ,

∂ ln zωH
∂ ln sωHH

=
∂ln [RωHH (1− sωHH) /εωHH +RωHF /σ]

∂ln sωHH
,

= ρωHH

∂ ln

(
RωHH(1−sωHH)

εωHH

)
∂ ln sωHH

.

Besides, since RHH = EHs
ω
HH , then

∂ ln

(
RωHH(1−sωHH)

εωHH

)
∂ ln sωHH

=
∂ ln (EHsHH)

∂ln sωHH
−

sωHH
1− sωHH

−
∂ ln εωHH
∂ln sωHH

,

where we have used the fact that
∂ ln(1−sωHH)
∂ln sωHH

=
−sωHH
1−sωHH

. Using that
∂ ln εωHH
∂ln sωHH

= (1− σ)
sωHH
εωHH

and the fact

that (1− σ) sωHH = εωHH − σ due to the definition of εωHH ,

∂ ln

(
RωHH(1−sωHH)

εωHH

)
∂ ln sωHH

= 1−
εωHH − σ
εωHH

−
sωHH

1− sωHH
.
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Gathering terms and using that σ (1− sωHH) = εωHH − sωHH , it is determined that

∂ ln

(
RωHH(1−sωHH)

εωHH

)
∂ ln sωHH

=
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) ,

which allows us to conclude that

∂ ln zωH
∂ ln sωHH

= ρωHH
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) .

Regarding the impact of sωHF on zωH , we can proceed in the same fashion as above, determining

that
∂ ln zωH
∂ ln sωHF

= ρωHF
∂ ln (RωHF /σ)

∂ ln sωHF
.

Therefore, since RωHF = EF s
ω
HF ,

∂ ln zωH
∂ ln sωHF

= ρωHF .

Gathering all the results and using that
∂ln IωH
∂ ln sωHH

=
∂ln zωH
∂ ln sωHH

, we have that

∂ln IωH
∂ ln sωHH

=
∂ln zωH
∂ ln sωHH

= ρωHH
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) , (30a)

∂ln IωH
∂ ln sωHF

=
∂ ln zωH
∂ ln sωHF

= ρωHF , (30b)

A.1.3 Market Shares

Given the characterization of optimal prices and investments for H, summarized by (28) and (30), we

proceed to study how the market shares of a LF ω from H are impacted by the price index of H and

export trade costs. For the latter, we present results only for τωHF since
∂ ln τωHF
∂ ln τω =

∂ ln τωHF
∂ ln τHF

= 1, which

implies that changes in its components τω or τHF have the same logarithmic impact on market shares.

In logarithms, the system of market-shares equations for LF ω is

ln sωHH = (1− σ) ln pωHH (sωHH) + δ ln zωH (sωHH , s
ω
HF )− (1− σ) lnPH ,

ln sωHF = (1− σ) ln pωHF (τωHF ) + δ ln zωH (sωHH , s
ω
HF )− (1− σ) lnPF .

(31)

Next, we differentiate the system and express it in a matrix way. Before doing this, we obtain an

intermediate result to express 1− ∂ ln sωHH
∂ ln pωHH

∂ ln pωHH
∂ ln sωHH

− ∂ ln sωHH
∂ ln zωH

d ln zωH
d ln sωHH

. By using (13) and (15),

1− (σ − 1)
∂ ln pωHH
∂ ln sωHH

− δ
∂ ln zωH

d ln sωHH
= 1− (σ − 1)

sωHH(
1− sωHH

)
εωHH

− δρωHH
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) .

Working out the expression and, in particular, using that (σ − 1) sωHH = σ − εωHH , we establish that

1−
∂ ln sωHH
∂ ln pωHH

∂ ln pωHH
∂ ln sωHH

−
∂ ln sωHH
∂ ln zωH

∂ ln zωH
∂ ln sωHH

=
(σ − εωHHsωHH)− δρωHH [εωHH (1− sωHH)− sωHH ]

εωHH
(
1− sωHH

) ,

which can be shown that it is always positive, since δρωHH ∈ (0, 1).

Using this result, along with (28) and (30), we can differentiate the system (31) and express it in
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a matrix way: (σ−εωHHsωHH)−δρωHH [εωHH(1−sωHH)−sωHH ]
εωHH(1−sωHH)

−δρωHF

−δρωHH
[
εωHH(1−sωHH)−sωHH

εωHH(1−sωHH)

]
1− δρωHF

( d ln sωHH
d ln sωHF

)
=

(
0 σ − 1

1− σ 0

)(
d ln τωHF
d lnPH

)
,

(32)

where, as in the main part of the paper, we define the matrix on the left-hand side (LHS) as JωH . This

determines that

∂ ln sωHH
∂ ln τωHF

=
δρωHF (1− σ)

det JωH
, (33a)

∂ ln sωHH
∂ lnPH

=
(σ − 1) (1− δρωHF )

det JωH
, (33b)

∂ ln sωHF
∂ ln τωHF

=
(1− σ)

det JωH

(σ − εωHHsωHH)− δρωHH [εωHH (1− sωHH)− sωHH ]

εωHH
(
1− sωHH

) , (33c)

∂ ln sωHF
∂lnPH

=
(σ − 1) δρωHH

det JωH

[
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) ]
. (33d)

A.1.4 LFs’ Gross Profits Computation

Next, we show how we can obtain the expressions for gross profits of LF ω and total gross profits,

given by (17) and (19). We also show that for the computation of (17) we need values of sωHH , dωH ,

and eωH for each LF ω from H. For (19), in addition we need s̃ωHH and s̃ωHF .

The optimal gross profits of a LF ω from H are given by (11). In order to perform calculations

easier, this can be reexpressed as

πωH := exp

{
ln

[
RωHH
εωHH

[1− δ (1− sωHH)]

]}
+ exp

{
ln

[
RωHF
σ

(1− δ)
]}

.

Each of the partial effects is given by

∂πωH
∂ lnPH

=
∑

k∈{H,F}

∂πωH
∂ ln sωHk

∂ ln sωHk
∂ lnPH

,

∂πωH
∂ ln τωHF

=
∑

k∈{H,F}

∂πωH
∂ ln sωHk

∂ ln sωHk
∂ ln τωHF

.

Next, we begin by obtaining an expression for
∂πωH

∂ ln sωHH
. This is given by

∂πωH
∂ ln sωHH

=
RωHH
εωHH

[1− δ (1− sωHH)]

∂ ln
(
RωHH
εωHH

[1− δ (1− sωHH)]
)

∂ ln sωHH

 ,

and, in turn, using that RHH = EHs
ω
HH :

∂ ln
(
RωHH
εωHH

[1− δ (1− sωHH)]
)

∂ ln sωHH
= 1−

∂ ln εωHH
∂ln sωHH

+
δsωHH

1− δ
(
1− sωHH

) .
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Proceeding in the same fashion with
∂πωH

∂ ln sωHF
, it is determined that

∂πωH
∂ lnPH

=
RωHH [1− δ (1− sωHH)]

εωHH

(
1−

∂ ln εωHH
∂ln sωHH

+
δsωHH

1− δ
(
1− sωHH

)) ∂ ln sωHH
∂ lnPH

+
RωHF (1− δ)

σ

∂ ln sωHF
∂lnPH

,

∂πωH
∂ ln τωHF

=
RωHH [1− δ (1− sωHH)]

εωHH

(
1−

∂ ln εωHH
∂ln sωHH

+
δsωHH

1− δ
(
1− sωHH

)) ∂ ln sωHH
∂ ln τωHF

+
RωHF (1− δ)

σ

(
∂ ln sωHF
∂ln τωHF

)
.

Using (26) and the definition of elasticity, we get that
∂ ln εωHH
∂ ln sωHH

=
sωHH(1−σ)

εωHH
=

εωHH−σ
εωHH

. Working out the

expression, this becomes 1− ∂ ln εωHH
∂ln sωHH

+
δsωHH

1−δ(1−sωHH)
=

σ−δ[εωHH(1−sωHH)−sωHH ]
εωHH [1−δ(1−sωHH)]

. Therefore,

∂πωH
∂ lnPH

=
RωHH [1− δ (1− sωHH)]

εωHH

∂ ln sωHH
∂ lnPH

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH
[
1− δ

(
1− sωHH

)] )
+
RωHF (1− δ)

σ

(
∂ ln sωHF
∂lnPH

)
,

(34)

∂πωH
∂ ln τωHF

=
RωHH [1− δ (1− sωHH)]

εωHH

∂ ln sωHH
∂ ln τωHF

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH
[
1− δ

(
1− sωHH

)] )
+
RωHF (1− δ)

σ

∂ ln sωHF
∂ ln τωHF

.

(35)

Notice that

RωHH [1− δ (1− sωHH)]

πωHε
ω
HH

=
dωH [1− δ (1− sωHH)] /εωHH

dωH
[
1− δ

(
1− sωHH

)]
/εωHH + eωH (1− δ) /σ

=: φωHH ,

RωHF (1− δ)
πωHσ

=
eωH (1− δ) /σ

dωH
[
1− δ

(
1− sωHH

)]
/εωHH + eωH (1− δ) /σ

=: φωHF ,

where the second equality in each equation follows by using the definition of πωH and by multiplying

and dividing the LHS by RωHH +RωHF . By using this result, we can divide the right-hand side (RHS)

of (34) and (35) by πωH , and obtain

∂ lnπωH
∂ lnPH

= φωHH
∂ ln sωHH
∂ lnPH

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH
[
1− δ

(
1− sωHH

)] )
+ φωHF

∂ ln sωHF
∂lnPH

, (36a)

∂ lnπωH
∂ ln τωHF

= φωHH
∂ ln sωHH
∂ ln τωHF

(
σ − δ [εωHH (1− sωHH)− sωHH ]

εωHH
[
1− δ

(
1− sωHH

)] )
+ φωHF

∂ ln sωHF
∂ ln τωHF

. (36b)

Next, we derive the partial effects of the gross profits of LFs as a group. First, notice that, by

definition of Π
L
H ,

∂Π
L
H

∂ lnPH
=
∑
ω∈LH

∂πωH
∂ lnPH

,

∑
ω∈LH

∂Π
L
H

∂ ln τωHF
=
∑
ω∈LH

∂πωH
∂ ln τωHF

.

Multiplying and dividing the LHS by Π
L
H and each sum in the RHS by πωH , these equations can be
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equivalently restated

∂ ln Π
L
H

∂ lnPH
=
∑
ω∈LH

ψωH
∂ lnπωH
∂ lnPH

, (37a)

∑
ω∈LH

∂ ln Π
L
H

∂ ln τωHF
=
∑
ω∈LH

ψωH
∂ lnπωH
∂ ln τHF

, (37b)

where ψωH :=
πωH

Π
L
H

and, so,

ψωH :=
RωHH [1− δ (1− sωHH)] /εωHH +RωHF (1− δ) /σ∑

ω∈LH

[
RωHH

[
1− δ

(
1− sωHH

)]
/εωHH +RωHF (1− δ) /σ

] .
For its computation, we divide numerator and denominator by the total income of the industry, Y ind

H ,

so that

ψωH =
s̃ωHH [1− δ (1− sωHH)] /εωHH + s̃ωHF (1− δ) /σ∑

ω∈LH

[
s̃ωHH

[
1− δ

(
1− sωHH

)]
/εωHH + s̃ωHF (1− δ) /σ

] ,
where s̃ωHj :=

RωHj
Y ind
H

for j ∈ {H,F}.

A.1.5 Price Index

Since H is a small economy, the price index in H is completely determined by (FE) for H. Thus, it

is only affected by export trade costs of SFs from H and given by (12). To obtain (12), consider a

variation in τNHF . By differentiating (FE), it is established that

d lnP∗H
d ln τNHF

= −

(
∂πE,NH
∂ lnPH

)−1
∂πE,NH
∂ ln τNHF

,

where
∂πE,N
H

∂ lnPH = σ−1
σ rNHH and

∂πE,N
H

∂ ln τNHF
= 1−σ

σ rNHF with rNHj :=
RNHj
ME
H

for j ∈ {H,F}. Then, (12) follows

by multiplying numerator and denominator of
d lnP∗H
d ln τNHF

by ME
H .

A.2 Export Shocks

Next, we concentrate on the propositions and results included in Section 3. Rcall that, throughout

the paper, we have assumed that εωij

(
1− sωij

)
− sωij > 0 for i, j ∈ C, which holds when no firm ω has

a disproportionately large market share, as in our Danish data for domestic firms. This is utilized in

the results we present subsequently.

We begin by stating a lemma that is necessary for determining the signs of each effect.

Lemma 1. det JωH > 0.

Proof of Lemma 1. Differentiating the system (31) determines (32) and, hence, JωH . This is defined

A-6



A PROOFS AND DERIVATIONS

by

JωH :=

 (σ−εωHHsωHH)−δρωHH [εωHH(1−sωHH)−sωHH ]
εωHH(1−sωHH)

−δρωHF

−δρωHH
[
εωHH(1−sωHH)−sωHH

εωHH(1−sωHH)

]
1− δρωHF

 .

Using that εωHH (1− sωHH) − sωHH > 0, it can be shown that arg inf
δ

(det JωH) = 1. Thus, the

proof requires that det JωH > 0 when δ → 1, which ensures that the lemma holds for any δ ∈ (0, 1).

Incorporating that δ → 1, det JωH > 0 when

(σ − εωHHsωHH)− ρωHH [εωHH (1− sωHH)− sωHH ]

εωHH
(
1− sωHH

) (1− ρωHF ) > ρωHFρ
ω
HH

[
εωHH (1− sωHH)− sωHH

εωHH
(
1− sωHH

) ]
.

Taking into account that 1− ρωHF = ρωHH , this inequality holds if

(σ − εωHHsωHH)− ρωHH [εωHH (1− sωHH)− sωHH ] > ρωHF [εωHH (1− sωHH)− sωHH ]

or, by using that 1 = ρωHH + ρωHF , if

σ − εωHHsωHH > εωHH (1− sωHH)− sωHH .

This inequality can be reexpressed as σ+ sωHH > εωHH and, since σ > εωHH for any sωHH > 0, the result

follows. �

Using that εωij

(
1− sωij

)
− sωij > 0 for i, j ∈ C, it can be easily shown that

(
σ − εωijsωij

)
−

δρωij

[
εωij

(
1− sωij

)
− sωij

]
> 0 by using that δρωij < 1 and σ ≥ εωij with strict inequality if the firm

ω is non-negligible. Thus, by using these results and Lemma 1, we can determine the sign of all the

partial effects. To reference them subsequently, we incorporate them as a lemma.

Lemma 2. The following signs hold:

� for (28):
∂ ln pωHH
∂ ln sωHH

=
∂ lnmωHH
∂ ln sωHH

> 0,

� for (30):
∂ln IωH
∂ ln sωHH

=
∂ln zωH
∂ ln sωHH

> 0,
∂ln IωH
∂ ln sωHF

=
∂ln zωH
∂ ln sωHF

> 0,

� for (33):
∂ ln sωHH
∂ lnPH > 0,

∂ ln sωHF
∂ lnPH > 0,

∂ ln sωHH
∂ ln τωHF

< 0, and
∂ ln sωHF
∂ ln τωHF

< 0.

Moreover, with those results, it can be shown as a corollary that:

� for (36):
∂ lnπωH
∂ lnPH > 0 and

∂ lnπωH
∂ ln τωHF

< 0,

� for (37): ∂ ln Π
L
H

∂ lnPH > 0 and ∂ ln Π
L
H

∂ ln τωHF
< 0.

A.2.1 Export Shock to SFs

Next, we consider the results included in Section 3.2. We begin by presenting a lemma.

Lemma 3.
∂ ln sωFH
∂ lnPH > 0

Proof of Lemma 3. Optimal market shares can be obtained by using equation (31) and that optimal

prices and quality are given, respectively, by (5) and (6). Proceeding in a similar fashion as in the
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derivation for (33), we can differentiate the system (31) for LFs from F and obtain that: (σ−εωFF sωFF )−δρωFF [εωFF (1−sωFF )−sωFF ]
εωFF (1−sωFF )

−δρωFH
εωFH(1−sωFH)−sωFH

εωFH(1−sωFH)

−δρωFF
[
εωFF (1−sωFF )−sωFF

εωFF (1−sωFF )

]
(σ−εωFHsωFH)−δρωFH [εωFH(1−sωFH)−sωFH ]

εωFH(1−sωFH)

( ∂ ln sωFF
∂ lnPH
∂ ln sωFH
∂ lnPH

)
=

(
0

σ − 1

)
.

We have assumed in the main part of the paper that εωFk (1− sωFk) − sωFk > 0 for k ∈ C. Given

this, arg inf
δ

(det JωF ) = 1. Thus, if we show that detJωF > 0 when δ → 1, the result follows for any

δ ∈ (0, 1). This holds when

(σ − εωFF sωFF )− ρωFF [εωFF (1− sωFF )− sωFF ]

εωFF
(
1− sωFF

) (σ − εωFHsωFH)− ρωFH [εωFH (1− sωFH)− sωFH ]

εωFH
(
1− sωFH

) > ρωFH
εωFH (1− sωFH)− sωFH

εωFH
(
1− sωFH

) ρωFF

[
εωFF (1− sωFF )− sωFF

εωFF
(
1− sωFF

) ]
,

and a sufficient condition for this to hold is that the following inequalities hold simultaneously:

(σ − εωFF sωFF )− ρωFF [εωFF (1− sωFF )− sωFF ] ≥ ρωFH [εωFF (1− sωFF )− sωFF ] ,

(σ − εωFHsωFH)− ρωFH [εωFH (1− sωFH)− sωFH ] ≥ ρωFF [εωFH (1− sωFH)− sωFH ] ,

with one of them holding with strict inequality. By using that ρωFF + ρωFH = 1, this becomes

σ − εωFF sωFF ≥ εωFF (1− sωFF )− sωFF ,

σ − εωFHsωFH ≥ εωFH (1− sωFH)− sωFH ,

where both are satisfied since σ ≥ εωFk for any k ∈ C and one of them has to be holding with strict

inequality with non-negligible firms. Therefore, det JωF > 0.

Finally, solving the system, it is determined that

∂ ln sωFH
∂ lnPH

=
(σ − 1)

det JωF

(σ − εωFF sωFF )− δρωFF [εωFF (1− sωFF )− sωFF ]

εωFF
(
1− sωFF

) ,

which, by using that (σ − εωFF sωFF )− δρωFF [εωFF (1− sωFF )− sωFF ] > 0, is positive. �

By using this lemma, we are in position to provide a proof for the first proposition of the main

part of the paper.

Proof of Proposition 1. Since only SFs from H have a better export access, then d ln τNH < 0. By

(12) we know that
d lnP∗H

d ln τNH
> 0, which determines that P∗H decreases.

As for LFs from H, any firm ω is impacted by P∗H exclusively. Thus, the total impact on each

variable is given by (21). By using Lemma 2 and (12), all the signs in (21) follow. This determines

that each LF from H invests less in quality, decreases its domestic prices and markups, garners lower

gross profits, and loses domestic market share. Moreover, since all LFs have lower gross profits and

market fixed costs did not vary, the total profits are lower too. Consequently, the total profits of LFs

from H as a group is lower too.

As for SFs from H, we begin by showing that the domestic survival productivity cutoff, ϕ∗HH ,

increases. This is given by (9), and for the domestic market is given by the function

ϕN (P∗H) :=

(
zNH
) δ

1−σ σwH

(σ − 1)P∗H

(
σfHH
EH

) 1
σ−1

.
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Noticing that
d lnϕ∗HH
d lnPH = −1 and that P∗H decreases, the result follows.

Moreover, to show that SFs from H gain domestic market share, we make use of (MS) for H.

Notice that this equation is not affected by variations in τNH . Moreover, given that H is a small

economy,
(
P∗F ,ME∗

F

)
does not vary. Reexpressing it and stating it as a function of only the variables

that change, (MS) for H becomes

sNHH
(
P∗H ,ME∗

H

)
+ sNFH (P∗H) +

∑
k∈{H,F}

∑
ω∈ΩL

kH

sωkH (P∗H) = 1.

Besides, differentiating it,

dsNHH + dsNFH +
∑

k∈{H,F}

∑
ω∈ΩL

kH

dsωkH = 0.

Next, we show that dsNFH < 0, and dsωkH < 0 for each ω ∈ ΩL
kH and k ∈ {H,F}. First, notice that

they are only impacted by changes in P∗H . By Lemma 2, we know that
∂ ln sωHH
∂ lnPH > 0 for any ω ∈ ΩL

HH .

Moreover, by Lemma 3,
∂ ln sωFH
∂ lnPH > 0 for ω ∈ ΩL

FH . Given that P∗H decreases, this determines that∑
k∈{H,F}

∑
ω∈ΩL

kH
dsωkH < 0. As for dsNFH , we have that

sNFH = ME∗
F

∫ ϕF

ϕ∗FH

[
pNFH (ϕ)

]1−σ (
zNF
)δ(

P∗H
)1−σ dGF (ϕ)

and
dsNFH
dPH

=
∂sNFH
∂PH︸ ︷︷ ︸

+

+
∂sNFH
∂ϕ∗FH

∂ϕ∗FH
∂PH︸ ︷︷ ︸

+

,

where we have used that ϕ∗FH corresponds to the function (9). Since P∗H decreases, this determines

that dsNFH < 0. Therefore,

dsNHH = −dsNFH −
∑

k∈{H,F}

∑
ω∈ΩL

kH

dsωkH > 0

and the result follows. �

A.2.2 Export Shock to LFs

Proof of Proposition 2. Suppose that each LF ω from H has better export access, so that d ln τω <

0. We exploit the fact that
∂ ln τωHF
∂ lnτω = 1, which allows us to characterize the total impact through a

variation in τωHF . Regarding the equilibrium price index of H, it is pinned down by (FE) for H. Since

τωHF does not affect that condition directly, then P∗H does not vary. Moreover, by (9), this determines

that ϕ∗HH does not vary either.

Regarding LF ω from H, since P∗H does not vary, it is only impacted by the variation in τω. This

determines that the total impact on each variable of ω is given by (22). The signs of each of these terms

are determined by Lemma 2. Thus, each LF from H invests more in quality, increases its domestic

prices and markups, and ends up with greater gross profits and domestic market share. Moreover,

since all LFs have greater gross profits and market fixed costs do not vary, total profits increase. As

a corollary, the total profits of LFs from H as a group increase too.
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As for SFs from H, we need to show that ME∗
H decreases and that they lose domestic market

share. Both can be shown by using (MS) for H. Given that H is a small economy,
(
P∗F ,ME∗

F

)
does

not vary. Therefore, (MS) for H can be expressed as

sNHH
(
P∗H ,ME∗

H

)
+ sNFH (P∗H) +

∑
ω∈ΩL

HH

sωHH (P∗H , τωHF ) +
∑

ω∈ΩL
FH

sωFH (P∗H) = 1.

Differentiating the expression,

dsNHH + dsNFH +
∑

ω∈ΩL
HH

dsωHH +
∑

ω∈ΩL
FH

dsωFH = 0.

We have already determined that P∗H does not vary. Consequently, dsNFH = dsωFH = 0 for each

ω ∈ ΩL
FH . Moreover, By Lemma 2, we know that

∂ ln sωHH
∂ ln τωHF

< 0 for each ω ∈ ΩL
HH . In addition,

∂ ln sNHH
∂ lnME∗

H

> 0. Thus,

∂ ln sNHH
∂ lnME

H

d lnME∗
H +

∑
ω∈ΩL

HH

∂ ln sωHH
∂ ln τωHF

d ln τω = 0,

and, since d ln τω < 0 for each LF ω from H, it is determined that d lnME∗
H < 0. Thus, ME∗

H decreases

and SFs from H lose domestic market share. �

A.2.3 Export Shock to All Firms

With
d lnP∗H
d ln τHF

determined by (12), all the results regarding LFs from H can be obtained by utilizing

the results in Appendix A.1. Specifically, the impact on the domestic market share of a LF ω is given

by
d ln sωHH
d ln τHF

=
∂ ln sωHH
∂ lnPH

d lnP∗H
d ln τHF

+
∂ ln sωHH
∂ ln τHF

,

which can be computed by making use of (12) and (16)

As for the impact on domestic prices and quality investments, they are given by

d ln IωH
d ln τHF

=
∂ ln zωH
∂ ln sωHH

d ln sωHH
d ln τHF

+
∂ ln zωH
∂ ln sωHF

(
∂ ln sωHF
∂ lnPH

d lnP∗H
d ln τHF

+
∂ ln sωHF
∂ ln τHF

)
,

d ln pωHH
d ln τHF

=
∂ ln pωHH
∂ ln sωHH

d ln sωHH
d ln τHF

,

which, additionally, require computing (28) and (30).

A.3 Computations

In the main part of the paper, we have estimated the model considering large changes in export

trade costs. As we have indicated there, the definition of variables and the necessary information for

computing the total effects are similar to the case in which the variations are infinitesimal. Due to

this, taking advantage that we have already established the equations for their computation, here we

show how we can calculate the total effects for this case.

To take the model to the data when there is an infinitesimal variation in export trade costs it is

necessary to compute (28), (30), (33), (36), and (37). In terms of parameters, they require estimations
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of σ and δ, whose procedures are described in Appendix B.

As for (28), (30), (33), and (36), by inspection of the terms, it is determined that for its computation

is necessary to have values for sωHH , εωHH , ρωHH , ρωHF , φωHH , and φωHF for each LF ω. All these

expressions can be calculated by knowledge of the expenditure-based domestic market share and

the domestic intensities of each LF ω. In terms of our notation, they correspond to sωHH and dωH .

To see this, regarding εωHH , its value is completely determined by sωHH . As for ρωHH and ρωHF , by

dividing numerator and denominator by RωHH + RωHF , we obtain ρωHH :=
dωH(1−sωHH)/εωHH

dωH(1−sωHH)/εωHH+eωH/σ
and

ρωHF :=
eωH/σ

dωH(1−sωHH)/εωHH+eωH/σ
, where eωH can be computed since eωH := 1 − dωH . Similar procedure for

φωHH and φωHF . Finally, for (37), we need additionally information of s̃ωHH and s̃ωHF to compute ψωH .

A.4 Large Changes in Export Trade Costs

Next, we derive the system of equations (24), which is used to compute the total effects when there is

an arbitrary change in export trade costs. Specifically, suppose export trade costs in H at the initial

situation given by
(
τNHF

)′
for SFs and (τωHF )′ for each LF ω, with common component of export trade

costs τ ′HF . Besides, consider that there is an export shock, so that export trade costs become
(
τNHF

)′′
for SFs and (τωHF )′′ for each LF ω, with common component of export trade costs τ ′′HF . Depending

on the experiment under analysis, we keep some of the export trade costs unaltered between both

scenarios.

As in the main part of the paper, for any variable x, we denote its equilibrium under each set of

export trade costs by x′ and x′′, and express the results by x̂ := x′′

x′ .

We begin by establishing (24a). To do this, we reexpress (FE) for H with the productivity

distribution we assumed for large changes in export trade costs. Specifically,[
r
(
PH , ϕD

)
σ

− fHH

] [
Pr
(
ϕD
)

+ Pr
(
ϕX
)]

+

[
r
(
PF , ϕX ; τNHF

)
σ

− fHF

]
Pr
(
ϕX
)

= FH . (38)

Given (38) for
(
τNHF

)′
and

(
τNHF

)′′
, and substituting revenues for their definitions,

EH
(

σ
σ−1

w
ϕD

)1−σ (
zNH
)δ

σ
(
P′H
)1−σ − fHH

Pr
(
ϕD
)

+

EH
(

σ
σ−1

w
ϕX

)1−σ (
zNH
)δ

σ
(
P′H
)1−σ − fHH

Pr
(
ϕX
)

+

EF
(

σ
σ−1

w
ϕX

)1−σ (
zNH
)δ

σ (PF )1−σ

[(
τNHF

)′]1−σ
− fHF

Pr
(
ϕX
)

=

EH
(

σ
σ−1

w
ϕD

)1−σ (
zNH
)δ

σ
(
P′′H
)1−σ − fHH

Pr
(
ϕD
)

+

EH
(

σ
σ−1

w
ϕX

)1−σ (
zNH
)δ

σ
(
P′′H
)1−σ − fHH

Pr
(
ϕX
)

+

EF
(

σ
σ−1

w
ϕX

)1−σ (
zNH
)δ

σ (PF )1−σ

[(
τNHF

)′′]1−σ
− fHF

Pr
(
ϕX
)
.

After some algebra, this can be reexpressed as

γ

[(
P̂H
)σ−1

− 1

]
+ χ

[(
τ̂NHF

)1−σ − 1
]

= 0,

where γ :=
r(P′H ,ϕ

D)
σ Pr

(
ϕD
)

+
r(P′H ,ϕ

X)
σ Pr

(
ϕX
)

and χ :=
r
[
PF ,ϕX ;(τNHF )

′]
σ Pr

(
ϕX
)
. Using that

(MHH)′ =
(
ME
H

)′ [
Pr
(
ϕD
)

+ Pr
(
ϕX
)]

and (MHF )′ =
(
ME
H

)′
Pr
(
ϕX
)
, we can multiply these terms
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by
(
ME
H

)′
to obtain γ

(
ME
H

)′
=

(RNHH)
′

σ and χ
(
ME
H

)′
=

(RNHF )
′

σ . Thus,

P̂H =

{
1−

(
eNH
)′(

dNH
)′ [(τ̂NHF )1−σ − 1

]} 1
σ−1

, (39)

where, under the productivity distribution assumed,
eNH
dNH

=
γ(ME

H)
′
/
[
(RNHH)

′
+(RNHF )

′]
χ(ME

H)
′
/
[
(RNHH)

′
+(RNHF )

′] .

As for domestic prices and markups of LF ω, which are given by (24b), we begin by reexpressing

the price elasticity of demand. Expressing ε (sωHH) = σ + sωHH (1− σ) in terms of differences,

(εωHH)′′ − (εωHH)′ =
[
(sωHH)′′ − (sωHH)′

]
(1− σ) ,

and, by using that (xωHH)′′ − (xωHH)′ = x̂ωHH (xωHH)′ for any variable x, this can be reexpresed by

ε̂ωHH = 1 + (1− ŝωHH)
(sωHH)′ (σ − 1)

σ −
(
sωHH

)′
(σ − 1)

.

Thus, given that m̂ω
HH =

(εωHH)
′′

(εωHH)
′′−1

(εωHH)
′−1

(εωHH)
′ for markups, then

p̂ωHH = m̂ω
HH = ε̂ωHH

(εωHH)′ − 1

ε̂ωHH
(
εωHH

)′ − 1
. (40)

Regarding investments from a LF ω, their variation is given by (24c). Making use of that R (sωHk) =

Eks
ω
Hk for k ∈ C, then

(IωH)′′ − (IωH)′ = δEH

 (sωHH)′′

ε
[(
sωHH

)′′] [1− (sωHH)′′
]
−

(sωHH)′

ε
[(
sωHH

)′] [1− (sωHH)′
]+ δ

EF
σ

[
(sωHF )′′ − (sωHF )′

]
.

(41)

The first term on the LHS can be reexpressed as (IωH)′′− (IωH)′ =
(
ÎωH − 1

)
(IωH)′, while the second

term on the RHS as δEFσ
[
(sωHF )′′ − (sωHF )′

]
= δ

RωHF
σ (ŝωHF − 1). Moreover, after working out the

expression, the first term of the RHS becomes

EHδ
(sωHH)′(
εωHH

)′ [1− (sωHH)′
] [ ŝωHH
ε̂ωHH

1− (sωHH)′ ŝωHH
1−

(
sωHH

)′ − 1

]
,

which determines that (41) is

(
ÎωH − 1

)
(IωH)′ = δ

(RωHH)′(
εωHH

)′ [1− (sωHH)′
] [ ŝωHH
ε̂ωHH

1− ŝωHH (sωHH)′

1−
(
sωHH

)′ − 1

]
+ δ

(RωHF )′

σ
(ŝωHF − 1) .

Finally, dividing by (IωH)′, we can utilize ρωHH , as defined by for the case of infinitesimal variations in
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export trade costs, determining that

ÎωH = ẑωH = 1 + (ρωHH)′
[
ŝωHH
ε̂ωHH

1− ŝωHH (sωHH)′

1−
(
sωHH

)′ − 1

]
+ (ρωHF )′ [ŝωHF − 1] . (42)

Regarding market shares of LF ω, it is immediate to obtain (24d) and (24e):

ŝωHH =
(m̂ω

HH)1−σ (ẑωH)δ(
P̂H
)1−σ ,

ŝωHF = (τ̂ωHF )1−σ (ẑωH)δ .

Regarding gross profits of LF ω, πωH , their variations are given by (24f). To obtain this expression,

we proceed in a similar fashion as for investments. Their difference is given by

(πωH)′′ − (πωH)′ = EH

{
(sωHH)′′(
εωHH

)′′ [1− δ (1− (sωHH)′′
)]
−

(sωHH)′(
εωHH

)′ [1− δ (1− (sωHH)′
)]}

+
EF
σ

(1− δ)
[
(sωHF )′′ − (sωHF )′

]
.

The first term of the RHS can be reexpressed as

δE
(sωHH)′(
εωHH

)′ [1− δ (1− (sωHH)′
)] ŝωHHε̂ωHH

1− δ
(
1− ŝωHH (sωHH)′

)
1− δ

(
1−

(
sωHH

)′) − 1

 ,

and the second term of the RHS by EF
σ (1− δ)

[
(sωHF )′′ − (sωHF )′

]
= EF

σ (1− δ) (sωHF )′ (ŝωHF − 1). This

determines that

(
π̂
ω
H − 1

)
(πωH)′ =

EH (sωHH)′(
εωHH

)′ [
1− δ

(
1− (sωHH)′

)] ŝωHHε̂ωHH

1− δ
(
1− ŝωHH (sωHH)′

)
1− δ

(
1−

(
sωHH

)′) − 1

+
EF (sωHF )′

σ
(1− δ) (ŝωHF − 1) .

Using the same definitions for φωHH and φωHF as in the case of infinitesimal changes, then

π̂
ω
H = 1 + (φωHH)′

 ŝωHHε̂ωHH

1− δ
(
1− ŝωHH (sωHH)′

)
1− δ

(
1−

(
sωHH

)′) − 1

+ (φωHF )′ (ŝωHF − 1) . (43)

Finally, we can calculate the increases in total gross profits, which are given by (24g). Multiplying

and dividing (πωH)′′ by (πωH)′, we obtain that
(

Π
L
H

)′′
=
∑

ω∈LH
π̂
ω
H (πωH)′. Therefore, dividing both

sides by
(

Π
L
H

)′
, it is established that

Π̂
L

H =
∑
ω∈LH

ψωH π̂
ω
H ,

where ψωH :=
πωH

Π
L
H

.
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B Parameters Calibration

For the computations of results, we need values for σ and δ. The latter comes from the parameter

estimates by Soderbery (2015), which we compute by using industry-revenue weights. Thus, next, we

concentrate on the procedure for δ.

Intuitively, we calibrate δ by fitting, as close as possible to the model, each LF’s domestic market

share variation not explained by its prices. The approach is based on the logic of how quality is

usually estimated and, in particular, resembles the approach of Berry et al. (2016), which is employed

to quantify changes in quality in counterfactual scenarios when this is not observable.

We begin by explaining how we obtain prices, which are necessary for the estimation of δ. By

exploiting that our datasets include information on quantities at the 8-digit Combined Nomenclature

(henceforth CN8) level, we define prices as unit values. As is well known, unit values constitute an

extremely noisy measure of prices. Moreover, as is common in Prodcom datasets, firms are not obliged

to report quantities in Denmark. Thus, the data include both missing values and reports of quantities

in different units of measure. In addition, since we only utilize the LFs’ prices, the sample becomes

smaller than usual, making measurement error more severe.

To reduce the noise, we clean the data by following standard procedures that use similar datasets

(e.g., Amiti and Khandelwal 2013, Amiti et al. 2018, and Piveteau and Smagghue 2019). Using the

logarithm of unit values as prices, this is accomplished by performing the following steps:

� by CN8 product, we drop prices that fall below the 5 percentile or above the 95 percentile, and

� by firm-CN8 product, we remove prices that are 150% greater or 66% lower than the previous

or subsequent year.

Also, to increase the sample, when units are expressed in different but comparable units, we express

them in a same unit.15

This procedure defines prices at the firm-product level, whereas we perform an analysis at the

firm-industry level. Due to this, it is necessary to aggregate prices at this level. To do this, for each

firm-industry, we calculate its prices as a weighted average of prices at the CN8 level, with weights

given by the contribution of each CN8 product to the firm’s revenue. For the procedure, we remove

industries where at least one Danish LF does not report quantities or at least one CN8 is not expressed

in comparable units.

With these prices, next we describe how we estimate δ. We begin by expressing (4) in logarithms,

which determines that the market share of a Danish LF producing variety ω in the industry n is,

ln sωn = (1− σn) ln pωn + δ ln zωn − lnAn. (44)

Regarding each term, sωn and pωn correspond to the domestic market share and domestic prices,

respectively, which are obtained from the Danish data. Moreover, σn comes from the estimations by

Soderbery (2015) aggregated at the industry level by expenditure weights, while An is treated as fixed

effect. As for zωn, we make use of (10) and reexpress it in the following way:

zωn := Yn
δ

fz

[
s̃Dωn

ε (sωn)
(1− sωn) +

s̃Xωn
σ

]
,

where Yn is the revenue of industry n, ε (sωn) is the domestic price elasticity of firm-industry (ω, n),

15For example, if some CN8 is expressed in kilograms and other CN8 in tons, we express both in kilograms.
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and s̃Dωn and s̃Xωn are the domestic and export revenue share of firm-industry (ω, n). Adding an error

term εωn, this implies that

ln νωn = δ ln zωn − lnAn + εωn, (45)

where ln νωn := ln sωn − (1− σn) ln pωn. Finally, since some of the terms in zωn are industry specific,

(44) can be equivalently expressed as

ln νωn = Λn + δ ln ξωn + εωn, (46)

where ξωn := s̃Dωn
ε(sωn) (1− sωn) + s̃Xωn

σ and Λn := δ ln
(
Ynδ
fz

)
− lnAn. Thus, δ is obtained by regressing

(46). The results of the fit are presented in Figure 6a, which indicates two results. The first one

shows the estimation of δ when we utilize the values of σ by Soderbery (2015) for each industry. In

addition, for comparison, we include results for a fixed sigma σ := 3.53, which is the value for a

representative manufacturing industry obtained by using industry-revenue weights and used for the

empirical analysis. As it can be appreciated, when σ is fixed, δ is calibrated more precisely and, at

the same time, provides a similar result.

Figure 6. Estimation of δ

(a) Results

ln νωn

(1) (2)

ln ξωn 0.677 0.742**
(0.437) (0.447)

Industry FE Yes Yes
σ Variable Fixed

N 211 211
R2 0.991 0.882

(b) Scatter Plot with Industry-Demeaned Variables
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C Machinery

In the main part of the paper, we have based our choice of specific sectors on their contribution to

total manufacturing income, expenditures, and exports. By Table 1, this led us to conclude that the

top three sectors are Food & Beverages, Chemicals, and Machinery. We presented results for the first

two and, next, we do it for Machinery.

Compared to the representative manufacturing industry, concentration in Machinery is substan-

tially lower. This responds to the existence of a large number of SFs operating in the sector, deter-

mining an average number of 76 firms in each industry. In addition, the export intensity of firms is

high: SFs have a greater export intensity than even SFs in Chemicals, and each LF has an export

intensity that is at least 50%.
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Regarding results, export shocks to SFs and to all firms determine reductions in the price index

that double the magnitude relative to manufacturing. In addition, the results for LFs are the following.

Table 6. Impact of a 1% Reduction in Export Trade Costs - Machinery

(a) Impact on each LF

Better Domestic Domestic Quality Export Total
Export Market Share Prices/Markups Investments Revenues Gross Profits
Access Firm Change (p.p.) Change (%) Change (%) Change (%) Change (%)

For All Firms Top 1 0.03 0.01 38.55 62.95 35.13
Top 2 -0.71 -0.22 5.83 35.67 3.07
Top 3 -0.37 -0.11 13.46 42.25 11.65
Top 4 -0.13 -0.04 25.26 52.15 24.08

Only For LFs Top 1 2.81 0.94 65.00 83.51 67.49
Top 2 1.17 0.26 42.91 66.42 44.31
Top 3 0.94 0.28 49.87 71.89 50.98
Top 4 0.81 0.24 59.33 79.19 60.21

Only For SFs Top 1 -2.23 -0.71 -19.88 -13.99 -22.71
Top 2 -1.59 -0.48 -29.47 -21.13 -31.78
Top 3 -1.07 -0.32 -27.84 -19.90 -29.35
Top 4 -0.74 -0.22 -24.90 -17.69 -25.88

(b) Impact on LFs as Group

Better Domestic Market Share Total Gross Profits
Export Access Change (p.p.) Change (%)

For All Firms -1.19 23.68

Only For LFs 5.72 59.36

Only For SFs -5.63 -25.95

Even when, as we indicated, the characterization of this industry is somewhat different from

manufacturing, the qualitative results for LFs are quite similar. In particular, concerning an export

shock to all firms, all LFs increase their quality investments and garner greater profits. Moreover, the

top firm increases its domestic presence and prices, while the opposite happens with the rest of the

firms. The only difference relative to manufacturing is that, overall, this shock determines that LFs

lose domestic market share as a group.
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