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Sammanfattning pa svenska

Uppsatser om utrikeshandels

Denna avhandling syftar till att bidra till var forstéelse av svél bestimnings-

faktorerna for, som effekterna av, handel med mellanprodukter.

De tva inledande kapitlen underséker huruvida oavsiktliga utbyten av im-
portrelevant information mellan féretag (ett fenomen som kallas spridningsef-
fekter i litteraturen) paverkar beslut om internationella inkop pa féretagsniva.
Min utgdngspunkt ar att klustrifiering av importérer kan generera viktig in-
formation som andra foretag kan f4 tillgéng till, vilket sdnker de fasta kost-
naderna som ror insatsvaror fran utlandet och ddrmed underlattar foreta-

gens beslut om att folja efter.

Kapitel 1

Kluster av importorer och svenska foretags inkopsbeteende

I det forsta kapitlet genomfo6r jag en empirisk undersékning av importsprid-
ningseffekternas natur och relevans vid beslut om internationella ink6ép pa
foretagsnivd. Jag undersoker sarskilt huruvida kombinationen av det en-
skilda beslutet att borja importera en viss produkt och ursprungsmarknaden
(dvs. typ av mellanprodukt) paverkas av nirvaron av néiraliggande im-

portérer, utan paverkan av vare sig observerad eller icke-observerad het-

vii
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erogenitet.

Den empiriska analysen baseras pa en ovanligt detaljerad uppsattning data
om svenska foretag sammantagna, vilken innehaller uppgifter om importer
under dren 1998-2011, pi produkt-, foretags- och landniva. Flera defini-
tioner av spridningseffekter har beaktats, i syfte att utforska olika dimen-
sioner av de artspecifika importbesluten och olika kanaler fér information-
sspridning. Min undersokning utvisar att antalet importorer av samma slag
som ligger i samma omréde som foretaget, och som &r verksamma inom
samma bransch, kan férknippas med en procents hogre sannolikhet att borja

importera samma produkt frén samma land.
Ett antal viktiga resultat framtrader:

a. Spridningsmekanismen visar sig vara som storst inom den specifika
typen av mellanprodukt som kops in, vilket antyder att information-
skomponenten i de fasta inképskostnaderna primért bestér av infor-
mation som ror kombinationen av den specifika produktens och ur-

sprungsmarknadens egenskaper.

b. Branschovergripande band uppstar som en viktig kanal for 6verféring
av relevant importinformation, vilket pekar mot att spridningen inte ar
begransad till den region eller bransch inom vilken foretaget ar verk-
samt. Resultatet visar sérskilt att information som é&r relevant for im-
port som kanaliseras via branschovergripande band sprids framst via

band bakét, dvs. band mellan ett féretag och dess kunder.

c. Branschgemensamma spridningseffekter forstérks av den fysiska narheten,

vilket antyder att det har blivit lattare att lara sig av konkurrenternas
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internationella aktiviteter (i synnerhet import) da dessa geografiskt

sett befinner sig i ndrheten och dérfoér gar att observera direkt.

d. Etablerade importorers utmérkande sardrag paverkar spridningseffek-
tens styrka. Beslut om import underlittas intressant nog huvudsak-
ligen av nérvaron av importorer som, i frdga om organisationsstruk-
tur samt dgarstruktur, dr jamforbara med det foretag som stir infor

inkopsbeslutet.

Mina resultat &r stabila &ven med hénsyn till féretags- och regionegenskaper

som antas kunna paverka importbeslutet.

Kapitel 2

Spridningseffekter och marginaler for globala inkop

Har introduceras en spridningsmekanism i en modell for internationella
inkép med heterogena foretag, monopolistisk konkurrens och fri tillgdng.
Spridningseffekter uppfattas som en informationsexternalitet mellan befintliga
och presumtiva importérer av en méngd mellanprodukter. De forutsitts
verka genom att sinka de fasta kostnaderna i samband med internationella
inkop. Savitt jag vet ar detta det forsta forsok som gors att formalisera
importspridningsmekanismen, liksom att utforska dess konsekvenser. Detta
ar dven en av ett fatal avhandlingar som undersoker importbeslut pa fore-
tagsnivd inom ett ramverk som bekréftar att inkopsbeslut paverkar fore-
tagets marginalkostnader och darfor inte kan beaktas som ett isolerat fenomen.
Mina resultat utvisar att spridningseffekter har potential att frimja tillgan-
gen till ett bredare utbud av mellanprodukter, vilket utokar det utrymme

for kostnadsbesparingar som uppstdr genom handeln med insatsvaror och
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sinker priserna for konsumenterna. I vissa fall visas dock spridningseffek-
terna snedvrida foretagens inkopsbeslut till forman for mellanprodukter av
sdmre kvalitet och/eller kompatibilitetsegenskaper. Dessutom utvisar re-
sultaten att om man utékar en modell for internationella ink6p sa att den
inkluderar spridningseffekter, bryter den ned den strikt hierarkiska ordning
for den omfattande inkdpsmarginalen som andra modeller i litteraturen

pavisar, och forbéttrar dirmed dessas matchning med data.

Aven om nominella och reala vixelkurser fluktuerar mycket, kan vi konstat-
era en relativt liten effekt pa handelsflédena som en effekt av valutakurs-
forandringar. 1 avhandlingens tredje och sista kapitel anvander jag mig
av mellanprodukternas importberoende, i syfte att férklara bristen pd han-
delsflodenas kanslighet for valutakursfluktationer och for att utmana den
utbredda uppfattningen att devalveringar i reala termer alltid stirker ex-

porten.



Preface

This thesis aspires to contribute to our understanding of the determi-
nants and the implications of intermediates trade. Faced with intensifying
competition, firms are increasingly developing their production process and
sourcing strategies! beyond national borders, in order to take advantage of
lower costs, superior quality and technological advances. Trade in interme-
diates has therefore grown to be a salient part of international trade, cur-
rently accounting for around 2/3 of the total volume of global trade flows. i
In parallel, the import content of exports for OECD countries, has increased
by circa 10 percentage points since 1995 to reach 24%, reflecting the rapidly
progressing verticalisation of the production process at the global scale.ll In
addition, there is growing evidence that trade in intermediates is a vehi-
cle for knowledge transfers between countries leading to productivity gains
and bolstering innovation, suggesting that its relevance extends beyond its

material share in global trade flows."

I The management literature distinguishes the concept of strategic sourcing from the interna-
tional purchasing process. Here, I use the term global/ international sourcing to refer to the
process of importing intermediate inputs from abroad.

il TMF estimates.

iiit OECD, latest available data 2011. The import content of exports (or intermediate input
dependence) is defined as the share of imported inputs in the overall exports of a country.
It is often referred to as the ‘foreign value-added share of gross exports’ and is considered a
measure of international ‘backward linkages’ in analyses of global value chains.

v See Bgler et al. [2015], Goldberg-Koujianou et al. [2010], Halpern et al. [2015], Kasahara
and Rodrigue [2008], Kasahara et al. [2016] and others.

xi
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In the first two chapters, I investigate whether unintentional exchanges
of import-relevant information between firms (a phenomenon that the liter-
ature has come to name spillovers) affect firm-level international sourcing
decisions. I build on the idea that the presence of established importers in
a region/industry, may generate important information that can be accessed
by non-importing firms, lowering the fixed costs related to international
sourcing and hence, facilitating entry into international markets for inter-
mediates. The effect of such information externalities on firms’ trade partic-
ipation decisions, has mainly been studied in an empirical context and from
the exporter’s perspective. The respective literature on import spillovers, is
rather limited. I contribute to this literature, by providing empirical evidence
for the existence of import spillovers and proposing a theoretical framework

to study the mechanisms through which they operate.

Chapter 1- Importers’ clusters and the sourcing behaviour of

Swedish firms

In Chapter 1, I investigate the existence of import spillovers and explore
their nature, using a rich data set, monitoring the universe of Swedish firms
between 1998 and 2011 and containing firm-level import data by product
code and by source market. In particular, I study whether a firm’s decision
to start importing a given product-country pair (i.e. intermediate product
variety) is influenced by the import behaviour of nearby firms, controlling

for observed and unobserved heterogeneity.

Employing several definitions of spillovers and alternative specifications, I

investigate how the spillover mechanism affects the different dimensions of
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firm-level import decisions and explore the channels of information diffu-
sion. I find that the number of same-variety importers in the firm’s neigh-
bourhood and industry, is associated with a 1% higher probability of starting
to import that same product-country pair. This is a substantial impact con-
sidering that there are approximately 400,000 active firm-product-country

import links per year in the data.

A number of key findings arise:

a. The spillover mechanism is shown to be the strongest when specific
to the intermediate product variety being sourced, suggesting that
import-relevant information is attached to the characteristics of a par-
ticular product and source-market combination and not transferrable

across products and/or countries.

b. Inter-industry linkages emerge as an important channel for the trans-
mission of import relevant information, suggesting that spillovers are
not confined within the boundaries of the region-industry cluster where
the firm operates. In particular, I find that import relevant information
channelled via inter-industry linkages is primarily diffused through

backward linkages i.e. ties between a firm and its buyers.

c. Intra-industry spillovers are reinforced by physical proximity, suggest-
ing that learning from competitors’ international activities (importing
in particular) is facilitated when they are geographically close and

hence directly observable.

d. The characteristics of established importers affect the strength of the

spillover mechanism. Interestingly, import decisions are mainly facil-
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itated by the presence of importers that are comparable in terms of
organisation and ownership structure, to the firm facing the sourcing

decision.

Results survive a set of rigorous robustness checks.

Chapter 2 - Spillover effects and the margins of global sourc-

ing

In the second chapter, I introduce a spillover mechanism in a model of inter-
national sourcing with heterogeneous firms, monopolistic competition and
free entry. Spillovers are perceived as an information externality between
existing and prospective importers of an intermediate product variety and
are assumed to operate via lowering the fixed costs associated with inter-
national sourcing. To the best of my knowledge this is the first attempt to
formalise the import spillover mechanism and to explore its implications. It
is also one of a few papers to study firm-level import behaviour within a
framework accommodating interdependencies between sourcing decisions.
I find that spillovers promote access to a wider range of intermediates, ex-
panding the scope for cost savings arising from inputs trade and lowering
consumer prices. However, in some cases spillovers are shown to bias firms’
sourcing decision towards intermediate product varieties of inferior qual-
ity attributes. In addition, I find that extending a model of international
sourcing to include spillovers, breaks down the strict hierarchical order of
the extensive margin of sourcing other models in the literature deliver, thus

improving their match with the data.



Although movements of nominal and real exchange rates are large,
we observe relatively little response of trade flows to exchange rate fluctu-
ations. In the third and last chapter of this thesis, I turn to intermediate
import dependence with an aim to explain the lack of sensitivity of trade
flows to exchange rate movements and challenge the widely held view that

devaluations always bolster export performance.

Chapter 3 - When do devaluations pay?

I propose a tractable framework to study how real devaluations affect firm-
level export decisions and export performance, as well as aggregate exports
and welfare in an environment where final goods production uses both do-
mestic and imported intermediates. The model accommodates some well
documented facts on the characteristics of exporters, while taking into ac-
count trade in intermediate inputs and in particular, forward linkages (i.e.
domestic value added exported in intermediates re-exported to third coun-
tries). In this context, devaluations have a weaker effect in terms of accruing
cost-competitiveness gains and adjustments along both the extensive and in-
tensive margins of trade, compared to the benchmark setting where we don’t
account for trade in intermediates. The model also provides conditions for
which devaluations lead to a negative adjustment along the extensive mar-
gin of trade and loss of export revenue both at the firm and at the aggregate

level.






Importers’ clusters & the sourcing

decisions of Swedish firms
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‘The mysteries of the trade become
no mysteries; but are as it were in

the air ...

Alfred Marshall

1.1 Introduction

The present paper investigates whether firm-level international sourcing de-
cisions are influenced by the import behaviour of neighbouring firms. I build
on the idea that the presence of established importers (in a region and/or
industry) may generate important information that spills over to prospective
importers, lowering the fixed costs associated with entry into international
markets for intermediates. The empirical analysis is based on an exception-
ally detailed dataset of the universe of Swedish firms containing information
on imports at the product level and by source market, for the period 1998-

2011.

The import side of trade has received relatively less attention in the literature
and this tendency carries over to the study of spillovers. Therefore, the main
contribution of this paper is that it bridges the gap in the literature, not only
providing evidence for the existence of import spillovers but also detailing
their nature and offering insights into the mechanisms through which they

operate.

The effect of peers on firms’ international decisions has mainly been studied
from the exporter’s perspective. The literature on export spillovers has been

developed among others by Aitken et al. [1997], Greenaway and Kneller
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[2007], Karpaty and Kneller [2011], Andersson and Weiss [2012], Bernard
and Jensen [1999], Barrios et al. [2003]. The early literature on export
spillovers provides mixed evidence for the mechanism. More recently, Koenig
[2009] and Koenig et al. [2010], using a detailed dataset on French individ-
ual export flows, at the product-level and by destination country find that
export spillovers are sector- and destination-specific. Koenig et al. [2010]
argue that in light of increasing support for the destination-specific nature
of export spillovers it is unsurprising that previous studies using aggregated
data (across destinations), have failed to provide strong unanimous support
for this effect. Choquette and Meinen [2014], provide further insights by in-
vestigating the different channels through which the export spillover effects
come to play (labour mobility, intra-industry linkages and inter-industry

linkages).

Regarding import spillovers, the respective literature is rather limited. Pre-
viously, Lopez and Yadav [2011], using Chilean plant-level data have found
a positive correlation between the number of importers in the same region,
regardless of their industry affiliation, and the probability of importing inter-
mediate inputs. Having access to a more comprehensive data set, [ am able
to look at a broader set of questions and further unpack the nature of import
spillovers. Recently, Bisztray et al. [2017], use firm-level data from Hungary
and estimate knowledge spillovers between importers through spatial and

managerial networks.!

Policy makers have long prioritised export promotion. Thereby, as opposed

to gathering information related to exporting activities, public interventions

1 Unpublished manuscript.
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are rare in the case of importing. As a result, informal informational trans-
fers across firms may be an important channel for lowering the cost of entry
into international markets for intermediates. Fully understanding the deter-
minants of firm-level import decisions and gaining insight into the mecha-
nisms that facilitate global sourcing is interesting from a policy perspective.
Indeed, recent empirical findings demonstrate that intermediates trade is
associated with material productivity gains and operates as a vehicle for
cross-border knowledge transfers. For example, Goldberg-Koujianou et al.
[2010], find that trade liberalisation, via facilitating access to previously un-
available inputs fostered product creation accounting on average for 31%
of the new products introduced by Indian firms; In another paper, Halpern
et al. [2015], attribute 1/4 of the growth experienced by Hungarian firms
between 1993-2002 to imported inputs. Bgler et al. [2015], find that R &
D and international sourcing are complementary activities for Norwegian
firms, therefore improved access to imported inputs promotes R & D invest-
ments and technological change; Kasahara et al. [2016], show that import-
ing increases relative demand for educated workers within each occupation
in Indonesia; Blaum et al. [2017b] find that prices of manufacturing prod-

ucts would be 27% higher in France, in the absence of inputs trade.

The study of import spillovers also relates to literature on fixed costs and

2 A well known finding in

self-selection into import and export markets.
the international trade literature is that both exporting and importing in-
volve significant upfront fixed entry costs. This is consistent with evidence

in favour of self-selection of high performance firms into international activi-

2 The modelling of fixed costs goes back to Roberts et al. [1995]; Roberts and Tybout [1997];
Clerides et al. [1998]; Bernard and Jensen [1999], Melitz [2003] and others.
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ties. Firms that are active in international markets (either through importing
or through exporting) are different from firms with only domestic activities
along several relevant dimensions. They tend to be bigger, generate higher
value added, pay higher wages, employ more capital per worker and more

skilled workers and have higher productivity.>

A significant part of the fixed costs associated with importing can be thought
of as informational transaction costs.* These include inter alia costs related
to acquiring information about the availability, the prices, the quality and
the technical characteristics of foreign intermediates; demonstrating their
compatibility with domestic regulations but also with the firm’s production
process and its workers’ skills; identifying potential suppliers and verifying
their credentials as well as familiarising with a different business environ-

ment and the conditions of contract enforcement in a foreign country.®

The study of spillovers is in general challenging from an econometric point
of view. While being exposed to the identification concerns that are inherent

to this literature, I believe I come close to providing evidence on import

3 Mayer and Ottaviano [2007], using firm-level data covering a number of European countries
analyse the characteristics of the firms involved in international activities through exports
and/or foreign direct investment and establish that such firms are ‘superstars’. Bernard et al.
[2003] show that U.S. importers are more than twice as large and about 12% more produc-
tive than non-importers. They also establish similar results for exporters, showing that they
are significantly larger (by approximately 97% in terms of employment and 108% in terms
of shipments); more productive (by roughly 11% for value-added per worker and by 3% in
terms of the TFP); pay higher wages (by around 6%) and are relatively more capital- and
skill-intensive than non-exporters.

4 This is also true for exporting. Allen [2014], examines how information frictions affect
trade. Using data on regional agricultural trade in the Philippines, he shows that information
frictions are quantitatively important.

Relatedly, in an interview survey of Swedish companies undertaken by the Swedish National
Board of Trade Kommerskollegium [2011], 10% of manufacturing firms engaging in interna-
tional trade stated that Sweden should prioritise the provision of import advice. Moreover,
16% of manufacturing firms engaging in international trade stated that they wanted it to be
easier to gather information about different regulatory frameworks. Relatedly another 10%
submitted that Sweden should prioritise information networks.
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spillovers. Endogeneity concerns are meticulously addressed and my results

survive rigorous robustness checks.

A number of interesting and novel findings arise. First, the spillover mech-
anism is product- and origin-specific i.e. a firm’s decision to incorporate a
given foreign intermediate in its production process depends (positively) on
the number of established importers of that same product-country pair. I
interpret this finding as evidence that import spillovers primarily operate
via lowering the product and source-market component of the fixed costs
associated with international sourcing. Second, import spillovers between
firms operating in the same industry (‘intra-industry’) exhibit spatial decay.
An interesting reading of this finding is that easier access to imported in-
termediates is among the benefits (detailed by Porter [1998]) arising from
being located close to other firms in the same industry. Third, I find that
spillovers operate via buyer-seller relationships and in particular, via back-
ward linkages. As buyer-seller linkages are not critically determined by dis-
tance, no clear patter of spatial decay emerges for ‘inter-industry’ spillovers.
Fourth, my results suggest that firm-level sourcing decisions are primarily
influenced by established importers of akin organisational and ownership
structure. Last, I find no clear evidence of spillovers on the imported vol-

ume.

The remaining of the paper is organised as follows. Section 1.2, conceptu-
alises the spillover mechanism. In Section 1.3, I describe the data and the
process of building my working data set. In this section, I also detail the
empirical strategy, discuss the caveats and my preferred approach of dealing

with estimation concerns. In Section 1.4, I present the results of the estima-
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tion and in section 1.5, I summarise the main robustness checks and discuss
how baseline results have been affected. Section 1.6 discusses additional

results and last; Section 1.7, concludes.

1.2 Conceptualising information spillovers between importers

’

Final goods production requires firms to determine their ‘sourcing strategy
i.e. the set of intermediate product varieties to be used as inputs to their pro-
duction process, where the term ‘variety’ refers to an intermediate product

(k) and source-market (c) pair, j = {k,c}.

Manufacturing firms can satisfy their input requirements locally or source
the inputs relevant for production from abroad. In determining its ‘sourcing
strategy’, the firm decides which intermediate products to use as inputs and
where to source these products from. Hence, the extensive margin of global

sourcing has both a product as well as a source-market dimension.

The distinction between intermediate products and intermediate product va-
rieties assumes that intermediates are differentiated by their country of ori-
gin. As a result, manufacturers perceive inputs within the same product class
but produced in different countries as being ‘imperfect substitutes’. Differen-
tiation occurs along several dimensions and may inter alia relate to quality
and embodied technology but also compliance with domestic regulations

and compatibility with firm-specific production requirements.®

The international trade literature has established that entry into import (and

6 Consider for example differences regarding compliance with health and safety standards
between EU-produced and Chinese fabric dye from the perspective of a French garments
manufacturer.
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export) markets is associated with market access costs. In order to engage
in international activities, firms incur significant, upfront fixed costs,” which

are in addition to per-unit costs, such as transport costs and tariffs.

Observed patterns of global sourcing not only are suggestive of such costs
but also reveal heterogeneity in fixed sourcing costs by product class and by
source market. In Swedish data for example, the median importer sources
one product code from a single source market, whereas the top 1% of im-
porters source more than 30 different product codes from as many as 17
distinct markets. Moreover, differences in the performance of importing and
non-importing firms increase with the intensity as well as the scope of im-
port activity. In particular, Swedish firms importing more than 10 distinct
product-country combinations, are almost 9 times bigger (in terms of out-
put) and almost 6 times bigger (in terms of employment) compared to firms

that source a single intermediate product from a single source market.

The bulk of research on fixed costs has focused on verifying their existence
and quantifying their magnitude. However, it remains largely unclear what
these costs actually entail.” We understand that a significant component of
market access costs relates to the process of acquiring information relevant
to entering a foreign market. Indicatively, Allen [2014], examines how in-
formation frictions affect trade. Using data on regional agricultural trade

in the Philippines, he shows that information frictions are quantitatively im-

7 1do not suggest that incorporating domestically produced intermediate inputs is free of such
costs. The assumption made here is rather that the fixed costs associated with international
sourcing are materially higher.

8 See Roberts et al. [1995]; Roberts and Tybout [1997]; Clerides et al. [1998]; Bernard and
Jensen [1999], Melitz [2003] et cetera.

9 Recently, there have been some attempts to open ‘the black box’ of fixed costs and identify
some aspects of fixed export costs e.g. Smeets et al. [2010].
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portant.

The ‘informational component’ of the fixed costs associated with global sourc-
ing, pertains to gathering information about: the availability, the prices and
the quality of foreign intermediates; their technical characteristics and their
compatibility with domestic regulations and with the firm’s own production
requirements; foreign suppliers; the business environment and the condi-

tions of contract enforcement in the source market.

Importing some intermediate product categories is linked with higher up-
front informational requirements. For example, verifying the expertise and
the reliability of the supplier and obtaining the necessary certifications, can
be more complex, lengthy and costly a process when sourcing ‘state of the

art’ technological equipment as opposed to standard mechanical parts.

At the same time, while the contractual environment is in general more
transparent in some economies, the fixed costs associated with sourcing in-
termediate inputs from more accessible countries need not be uniformly low
for all intermediate product categories. Factors like the productive structure,
the degree of political involvement in different sectors of the economy etc.,
suggest that fixed costs associated with sourcing different products from the

same country may vary.

We can therefore think of the fixed cost associated with sourcing intermedi-
ate product variety j = {k,c}, as comprising of both country- and product-

specific components.
fi=F+fe+ fu+ fj (1.1

F represents information relating to importing activities in general (regard-
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less of the product or source market) such as, familiarising with the do-
mestic customs bureaucracy and document requirements. f,. and f, are the
country- and product-specific components of the import relevant informa-
tion respectively. Last, f] encompasses the component of import-relevant
information that is specific to an intermediate product variety (i.e., product-

country pair).

Import spillovers are perceived here as unintentional exchanges of import-
relevant information between existing and prospective importers.!® Fol-
lowing the standard approach in the recent empirical literature on export
spillovers, see Koenig [2009]; Koenig et al. [2010]; Choquette and Meinen
[2014]; Mayneris and Poncet [2013]; Mayneris and Poncet [2015], the mod-
elling hypothesis is that any knowledge acquired by incumbent importers
(i.e., firms that have already incurred the fixed sourcing costs), spills over to
non-importers thus lowering their respective fixed costs and facilitating their
decision to source from abroad. Hence, the import spillover mechanism ren-
ders fixed costs of international sourcing endogenous and decreasing in the

number of importers.!!

The precise form of the import spillover mechanism though is unknown. The
empirical analysis set out in the following sections, aims to provide evidence
on the existence of information spillovers and to unpack their nature. In

particular, I seek to provide answers to the following questions:

How specific is the spillover mechanism? To the extent that import-relevant

101 remain agnostic about the incentives of firms on both ends of the informational transaction.

111n particular, in the theoretical literature on exporter spillovers, the spillover mechanism
takes the form of a fixed cost that decreases with the number of exporters. See Krautheim
[2013].
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information is fully transferrable between products and/or source markets,
all information acquired by established importers, regardless of what and
where from they import, facilitates prospective importers to start sourcing
any intermediate product from any source market. If on the contrary, im-
port relevant information is specific to a product and/or country, import
spillovers occur between established importers of a particular intermediate
product and/or source-market (pair) and prospective importers of the same

intermediate product and/or source-market (pair).

What are the boundaries of the spillover mechanism? The ‘Marshallian
specialisation thesis’, postulates that knowledge spillovers are stronger within
regions with production structures that are specialised towards a particu-
lar industry. Hence, informational transfers between firms depreciate with
geographic distance and between industries. Consistent with the Marshal-
lian interpretation, the spillover mechanism would be confined within the
boundaries of the region-industry cluster where the firm facing the sourcing
decision operates. On the other side of the argument we have the Jacobian
diversification externalities’ positing that knowledge spillovers are stronger
between different industries resulting in diversified production structures
being more innovative. In this context, ‘inter-industry linkages’ and in par-
ticular, buyer seller relationships enable the diffusion of import-relevant in-

formation between firms operating in different industries.

What is the shape of the spillover mechanism? Counting the number of
firms in a certain region and/or industry to proxy for agglomeration effects is
common practice in the urban economics literature (see Lopez and Stidekum

[2009]). This approach assumes that all incumbent importers regardless of
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their characteristics, carry equally relevant information and influence sym-
metrically the sourcing decisions of their neighbours. Moreover, this formu-
lation assumes that all firms irrespective of their characteristics, are identical
in the way they assimilate this information. The empirical analysis will ex-
plore whether the characteristics of the firms that engage in either end of the
informational transaction (i.e., both the ‘sender’ and the ‘receiver’) affect the

nature of the spillover mechanism.

In line with recent empirical evidence on export spillovers, the benchmark
assumption employed here is that spillovers operate via lowering the product
and source-market component of the fixed sourcing costs and that they are

sector- and region-specific.

1.3 Data and empirical design

1.3.1 The Data:

I use a detailed data set provided by Statistics Sweden (S.C.B.) monitoring
the universe of Swedish firms (i.e., all the firms featuring in the Companies’
Registry) over a period of 15 years (from 1997 to 2011). Each firm is identi-
fied by a unique reference number and is linked to its sub-units'? via unique
identifiers. The data set is rich in information about the firm’s activities (e.g.
industry classification), its location (at the finest administrative level i.e. the
municipality -kommun-), its characteristics (ownership category, legal form
etc.) as well as its scale and performance (number of employees, value of

output produced, net value added, labour costs, input costs etc.). The data

121 e. its plants if it is a multi-plant firm.
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also contains information on the firms’ import and export activities, detail-
ing both the value and the volume traded and specifying the traded product

codes!3 and source/destination markets.

I clean the data for inconsistencies. I drop firms with gaps in their observed
histories,'# firms declaring negative sales and firms reporting negative/zero
employment levels!® at any point of their history. Additional restrictions in-
clude dropping the firms/plants that change location and/or industry over
the time period covered. This allows me to avoid dealing with more con-
founding factors associated with firms’ endogenous change of location or

activity.

Notwithstanding its wealth, the data does not allow me to observe purchases
of domestically produced intermediates at the product-level or indirect im-
ports, i.e., purchases of imported intermediates from trade intermediaries.
These transactions are bundled under general input costs in the firm’s bal-
ance sheet accounts. My analysis will therefore focus on how spillovers af-
fect firm-level decisions to import intermediates rather than the effect of
spillovers on purchases of intermediates in general. The effort required to
gather information about the availability, the prices and the characteristics

of foreign intermediate product varieties is arguably greater compared to the

13product classification follows the Combined Nomenclature of the European Union (CN8),
which integrates the HS nomenclature (i.e., the Harmonised System consisting of 5,000 dis-
tinct product categories identified by 6-digit codes) and comprises additional 8-digit subdivi-
sions. I round up the product codes to a 4-digit nomenclature which is sufficiently detailed
and more stable. I am left with 1,250 distinct codes down from 13,937.

141 wouldn’t be able to identify the time period a firm starts to import a particular product-
country pair in the presence of gaps.

15Negative employment, like negative sales are clearly incidents of misreporting. There is a
limited number of firms that register negative sales in the time frame covered and no firms
registering negative employment. There are however many firms with zero employees. In
theory, these are firms run by the owner. The reason for this restriction is that these firms
may in fact be shadow firms set up for tax avoidance reasons or ancillary activities.
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respective effort required in order to gather information for domestic ones.
As a result, spillovers are likely to be more relevant for international rather

than domestic sourcing.

In order to limit the presence of resellers and processing trade in the data,
the analysis will focus exclusively on manufacturing firms and on the product
codes corresponding to broad economic classification categories (BEC) 2 and
4 (i.e. industrial supplies and capital goods).'® Manufacturing firms represent
c.7% of the firms in the Registry data, whereas after dropping products not
falling within the two aforementioned categories I am left with 891 unique

product codes (down from 1,250).

Moreover, I drop imports of intermediate varieties that are likely to be glob-

ally supplied by a unique producer.'”

Import-export data are at the firm level, matching each transaction with the
identification number of the importing firm, without however specifying the
exact establishment to which imports are destined. Since the agglomeration
variables are defined in the vicinity of the establishment facing the import
decision, this clearly poses a problem with multi-plant firms. Therefore, the

baseline analysis will focus on the sourcing decisions of single-plant firms.

In addition, I focus on the import decisions of Swedish-owned firms, on
the grounds that the determinants of foreign firms’ import behaviour may

be materially different as these firms are likely to be more integrated with

16 This is consistent with Halpern et al. [2015]. These categories correspond to intermediate
products. I have used Eurostat’s Reference And Management Of Nomenclatures (RAMON)
conversion tables to map the CN8 product codes in the Statistics Sweden data to the respec-
tive 2-digit product classification categories.

171 identify these instances as transactions where all firms in Sweden import a product from a
single country.
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global markets through their parent firm. What is more, from a data per-
spective, I wouldn’t be able to distinguish between imports and intra-group
purchases from the parent or other affiliates based abroad. This is also true

for Swedish-owned international firms.

Note however that I allow multi-plant, foreign-owned and Swedish-owned
international firms to influence their neighbours’ sourcing decisions by ac-

counting for them in the construction of the spillover variables.

In the working data set, I observe the import histories of approximately
13,500 firms importing 844 distinct product codes from 152 source mar-
kets, or 15,576 distinct intermediate varieties (i.e. product-country combi-

nations).!8

1.3.2 Empirical strategy

Firm 4, operating in the region-industry cluster {r, s}, will include interme-
diate product variety j i.e. product k from source market c in its sourcing
strategy, if and only if the respective profits accruing to the firm are non-
negative. In a standard Armington-style’ theoretical framework where the
firm’s production function features Tove for variety’, international sourcing
on the input side operates as a vehicle to reduce the variable cost of produc-
tion.!® Variable cost savings translate into lower prices for the firm’s output.
If consumer demand is sufficiently elastic, lower prices will bolster demand

for the firm’s output and increase sales revenue.

The additional revenue accruing to the firm is expected to depend inter alia

18 All the steps towards building the working data set are specified in the Data Appendix.

19Ethier [1982] introduces {ove for variety’ into the production function of manufacturers.
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on firm-characteristics, product attributes and the competitive conditions in
the local market (i.e. the capacity of the market to absorb the firm’s output
as well as the level of competition faced by the firm).2° On the other hand,
trade frictions, i.e., both variable as well as fixed costs of sourcing, weigh

negatively on the firms’ international sourcing decisions.

The firm-level global sourcing decision is therefore summarised by the fol-

lowing trade-off:
Anz(rs)]t - A?” (rs)jt — f] ( rsyt) >0

Ar Ti(rs)jt = > f_] ( mjt)

(1.2)

According to Equation (2.24), firm 2! will start importing intermediate
product variety j at time ¢, if and only if the additional revenue accruing
to that firm from including j in its sourcing strategy set (Ari(rs)jtzz) at least
outweighs the incremental fixed cost f; ( Tsjt) that the firm has to incur in

order to import variety j.

In Equation (2.24), the fixed costs associated with importing intermediate
product variety j are expressed as a function of N,,;;, the number of im-

porters of intermediate product variety j = {k,c} in region-industry cluster

20Recent advances in the literature on the extensive margins of global sourcing show that the
marginal gain from incorporating an additional element in the firm-level sourcing strategy
depends on the number and the attributes of all the elements in the firm’s sourcing strategy.
See Antras et al. [2017]. In their paper, the sourcing strategy is defined as the set of source
markets the firm imports from. The bundle of production relevant intermediates is fixed and
contains a continuum of measure one of firm-specific inputs.

21Firm ¢ is bound to a region-industry cluster {r, s} as firms that switch region and/or industry
classification have been dropped from the data. Thereby specifying the region and industry
alongside the firm in the firm-level measures is superfluous. Hence in the notation, r and s
appear in parenthesis. I do not completely drop the region- and industry-specific notation so
as to map firm-level measures to the respective region and industry measures linked to the
cluster where the firm operates.

Arl('rs)yt =Ti(rs)jtTi(rs)—jt where Ti(rs)jt is the revenue of firm ¢ with sourcing strategy
L; ={1,2,3,...,j—1}Uj and r i+ is the revenue of firm 7 with sourcing strategy
{1,2,3,....5 — 1}.

i(rs)—j
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{r,s} at time ¢. Though the exact form of this relationship is not specified,
the modelling assumption behind this formulation is that the spillover mech-
anism takes the form of a variety-specific fixed cost f; that decreases with
Nygji. In accordance with the ‘Marshallian specialisation thesis, spillovers
are assumed to be confined within the boundaries of the region and indus-

try cluster.

As market entry costs are thereafter sunk, to differentiate between ‘starters’
and ‘continuers’ the estimation will focus on switches in the firm’s import
status with respect to a given intermediate product variety j (i.e., on import
starts’). Using Equation (2.24), the probability that ¢ will start importing

intermediate product variety j at time ¢ is:

Pr(hi(rs)je = 1) = Pr (Ari(); — f;(Nrsj) > 0) (1.3)

hi(rs);¢ in (1.3) is an indicator variable that takes the value 1 when a firm
takes up importing intermediate product variety j at time ¢ (i.e. if it imports
j at time ¢ but not at time ¢ — 1) and; h;(,.s);; = 0 if i does not import j
neither in the current nor the previous period. Observations for continuing
importers and observations for firms that were importing j at time ¢ — 1 but

no longer at time ¢ are coded as missing.?>

23The import history of firm i with respect to any intermediate product variety j over the time
period [1,77] is summarised by a sequence of zeroes (if firm : does not import intermedi-
ate product variety j at time ¢ € [0,77) and ones (if ¢ imports j at time ¢ € [1,7]). To
fix ideas, if the firm-level import history with respect to intermediate product variety j is
represented by the following sequence {0,0,1,1,1,0,0,1,0,1,1}, then the firm’s history of
import starts with respect to intermediate product variety j is H;(ro),7 = {hi(m) jt}?=1 =
{,0,1,.,.,0,0,1,.,1,.} (Where T'=11).
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The spillover variable is defined as:

Spill Nysjt — import_status;(,) i (1.4)

irsjt —

where import_status;.;, is a binary variable that takes the value one if
firm i, operating in {r,s} imports variety j at time ¢ and zero otherwise.

Spill;,.j;, therefore counts the number of other importers of variety j in {r,s}.

Ceteris paribus, the same intermediate product variety will induce greater
marginal cost savings the more productive the firm. For higher productivity
firms, the inequality in (2.24) is therefore more likely to be satisfied with
respect to any intermediate product variety j, which in turn implies that

more productive firms have a higher probability of importing any j.

This is consistent with the empirical findings in the literature, providing ev-
idence in favour of a selection mechanism of high performance firms into
international activities. Firms that are active in international markets (ei-
ther through importing or through exporting) are materially different from
firms with only domestic activities along several dimensions. They tend to be
bigger, generate higher value added, pay higher wages, employ more capital
per worker and more skilled workers and have higher productivity.24 At the
same time, more productive firms are more likely to self select themselves

to denser areas?®

since they are better equipped to survive the tougher com-
petition. Not accounting for firm-level productivity risks overestimating the

importance of spillovers on firm-level international sourcing decisions.

Exporters are more integrated in international markets and have more expe-

245ee Mayer and Ottaviano [2007] and Bernard et al. [2003].
25Baldwin and Okubo [2006] and Melitz and Ottaviano [2008].
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rience in cross-border transactions. A firm exporting to country ¢ may enjoy
easier access to information related to sourcing any intermediate product
variety from that market and would thereby be more likely to start sourc-
ing from that market for reasons unrelated to the spillover mechanism. In
the same vein, firms that form part of business groups enjoy better reputa-
tion, better access to finance, and increased bargaining power.2° As a result,
they are more likely to engage in international activities (either importing

or exporting).

To account for firm characteristics that influence firm-level sourcing deci-

sions, I augment (1.3) with Firm;,.);, which is a vector of firm controls.
Firm;.q; = [Productivityi(m)t Exporter;q.sct BGi(Ts)t]/ (1.5)

I measure productivity as the value added per worker at time t. Ezporter;,g)c
is a binary variable indicating whether firm ¢ is present in the source market
of intermediate product variety j as an exporter and; BGj(,,), is a binary

variable indicating whether the firm is affiliated with a (Swedish) business

group.

Aitken et al. [19971], note that evidence of spillovers is observationally equiv-
alent to agglomerations arising from exogenous site-specific characteristics.
Observed and unobserved characteristics of locations such as, natural ad-
vantages (e.g. proximity to the border or the sea) and advantages related
to the local infrastructure (e.g. transportation networks, proximity to ports
and/or airports, availability of logistic facilities, propinquity to government

services, the presence of universities etc.) turn some locations more attrac-

26 Affiliates are less likely to be liquidity constrained and hence more able to cover the fixed
costs related to exporting and/or importing.
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tive to firms. In this context, if the agglomeration of import activity is just
a consequence of the agglomeration of economic activity, failing to account
for the area’s economic importance and innate characteristics risks over-
interpreting the importance of agglomeration effects on the firms’ import
behaviour in the data. Indeed, as it can be seen in Figure 1.1, the geographic
concentration of import activity follows a similar pattern as the concentra-

tion of economic activity in Sweden.

In the same vein, some industries are more dependent on technologies that
use intensively foreign intermediates. This is illustrated in Figure 1.2, which
features the intermediate import dependency by sector, in the Swedish econ-

omy.

In light of these patterns, it is important to account for the relative size
of the region-industry cluster by including a measure of the region’s indus-
trial concentration. What I aim to capture is import spillovers, rather than
the fact that firms operating in a region-industry cluster are likely to have
similar input requirements and hence, akin sourcing behaviour. For exam-
ple, Stockholm is a leading centre in the production of telecommunications
equipment. Firms located in Stockholm are therefore more likely to import,
or to start importing, products that are intensively used as inputs in that in-
dustry for reasons reflecting the regional specialisation in communications

technology, rather than the effect of import spillovers.

It is essential to keep in mind that agglomeration effects involve positive
market (e.g., cost sharing) and non-market externalities (e.g., informational
exchanges); negative externalities (e.g., congestion of logistic facilities, cus-

toms bureaucracies etc.) and competition. However, disentangling these
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Figure 1.1: Distribution of economic activity (left) and import activity
(right), by country, 2011.

o

Source: Data from Statistics Sweden.
Regional concentration of activity is measured by the number of firms in the
area.
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Figure 1.2: Imported intermediates as a % share of total input costs by sector
(NACE)
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effects and isolating the role of import spillovers, defined here as informa-
tional transactions between existing and prospective importers, is not un-
equivocal. The estimation can in fact only capture the net effect of the forces
in play. Including a measure of competition in Equation (1.3), helps me limit

the scope for interpreting the estimated coefficients.

The regional market’s capacity to absorb firm i’s additional output (in re-
sponse to lower production costs associated with the expansion of its sourc-
ing strategy) is positively related to the level of economic activity. To ac-
count for this, I include in Equation (1.3) the region’s working population as
a proxy for economic activity. Moreover, employees are ‘carriers’ of business-

relevant information that is diffused through casual and professional inter-
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actions.

Taking note of these considerations, I augment Equation (1.3) with Demand, g,

a vector of region and industry controls:

Demandys; = [Ind_concrsy HHIng  Emply) (1.6)

Ind_concys: is a measure of the region’s industry concentration defined as
r’s share of industry s’ activity normalised by the region’s share of manu-
facturing activity.?” HH I, is the Herfindahl-Hirschman index (HHI),%® a
widely accepted measure of market concentration (i.e., a measure of the size
of firms in relation to the industry) and an indicator of the amount of com-
petition in the market. In particular, the value of the HHI is inversely related
to the strength of competition in the market. Empl,; stands for the number

of workers employed by firms operating in the region and industry cluster

{r,s}.

The S.C.B. dataset does not have price data. The price variable here is con-
structed as the total value of product-country specific imports for a given

firm, divided by the weight of the respective transaction.?’

I further include in (1.3), the source market’s GDP as well as Sweden’s total
imports of intermediates from that country in order to account for bilat-
eral trade relationships (reflecting inter alia the relative position of the two

countries in a value chain, the source market’s comparative advantage etc.).

27Following Aitken et al. [1997].

281t is defined as the sum of the squares of the market shares (expressed in fractions) of the
firms within the industry. Its calculation is sometimes limited to the 50 largest firms. Its
values can range from close to zero to 10,000.

29 Acknowledging that weight is not the appropriate unit for some products.



24 ESSAYS ON INTERNATIONAL TRADE

In addition, I augment Equation (1.3) with firm-product-source market fixed

effects (9;(,);)- The firm dimension of the fixed effects captures time-invariant,
observed and unobserved heterogeneity reflecting inter alia differences in

managerial quality, organisation, ownership structure and reputation.®° It
will further account for the time invariant observed and unobserved char-
acteristics of the region and industry cluster where the firm operates since
I have dropped firms that have changed location and/or sector over the pe-
riod covered. Respectively, time invariant characteristics that are specific to
the firm’s location and the source market, such as lower trade costs due to
shorter distances or historical and cultural ties etc.,3! will be absorbed by

the firm-country dimension of the fixed effects. The firm-product dimension

picks up time invariant aspects of the region’s specialisation patterns.

I also include in Equation (1.3) year effects and year effects with a region
and industry (¢ x d,5) as well as with a product-source market (¢ x 9;) di-
mension. Year effects absorb shocks that are common to all firms, across
industries and regions such as, the 2007 financial crisis, the Euro Area debt

crisis in 2010, or other economy-wide macroeconomic shocks.

Year effects with a region and industry dimension, will address shocks that
asymmetrically affect a region (e.g., natural disaster, regional reform etc.)
and/or a sector (e.g., sector-specific reform). Spillovers on firm-level sourc-
ing decisions are then identified on the variation of import switches across

intermediate product varieties within a given region and industry cluster.

301f unobserved characteristics vary over time then assuming that they are orthogonal to
other firms’ import decisions would alleviate concerns about them affecting the coefficient of
spillovers.

31For example, the south of Sweden can be thought of as having a natural advantage in doing
business with Denmark.
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Shocks affecting the supply capacity of producers of intermediate input &
in country ¢, e.g., a new aggressive trade union leadership organises a pro-
longed strike, would influence sourcing decisions of Swedish firms regard-
less of their location or industry evenly. The inclusion of source-market-
product-year effects should therefore account for the endogeneity threats
posed by such shocks. Spillovers are then identified on the variation of im-
port switches across region and industry clusters within a given product-
source market pair and year. Source-market-product-year effects would also
control for shocks of lower dimensions i.e. shocks that affect a particular
product (e.g., the discovery of a new production method) or shocks that are
specific to a particular source-market (e.g., the Fukushima earthquakes in

Japan in 2010 that severely disrupted Japan’s economic activity).

The direction of the relationship between a firm’s decision to start importing
and the firm’s productivity is not straightforward. The literature on imports
provides evidence both in favour of a selection mechanism whereby only
the most productive firms are able to cover the fixed costs associated with
sourcing intermediates from abroad; but is also supportive of a ‘learning by
importing’ mechanism whereby firms that engage in international sourcing

experience productivity gains.3?

Similar concerns arise with respect to other firm characteristics.3> Reverse

causality could also be an issue with respect to the spillover variables, as a

325ee Goldberg-Koujianou et al. [2010]; Halpern et al. [2015]; Boler et al. [2015]; Kasahara
et al. [2016].

33 Are firms that export to country ¢ more likely to start importing intermediates from that
country, or is it that importing from a given source market makes it also easier to export
there? In the same vein, is it easier for firms that form part of business groups to cover fixed
costs of sourcing and start importing foreign intermediates, or is it that firms that import
become more likely ‘targets’ to be acquired by business groups.
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result of the ‘reflection problem’ permeating the literature on peer effects. To
address this concern, all right hand side variables in the estimated equation

are lagged by one period.

1.3.3 Empirical model

Equation (1.3) becomes:
Pr (hi(rs)jt = 1) =DPr (quirmi(m)t_l + agDemandys—1 + azprice;(ps)jt—1
+0‘4Spillirsjtfl +asGDPey_1 + agImportse—1
F0i(rs)j 1+ X85 +1 X dps + €75yt > 0 )
(1.7)
Provided that (1.7) can be written as:
Pr (h"i(’r‘s)jt = 1|X7;(7‘S)jt71) =A (Xi(rs)jt71a+ E),L(,,,S)j +t+t X% b] +1tx 61*5 + €i(7°s)jt)

where X;,.);; is the vector of covariates;

Xi(rs)jt:[Firmi(m)t Demandyst  pricej(rs)js  Spillirsjt  GD P Importsct],

a is the vector of coefficients and A () is the logistic cumulative distribution,
it can be estimated with a fixed effects logit. The estimation captures the re-
lationship between changes in the spillover variable over time (with respect
to the average level of agglomeration over the entire period) and the firm’s
decision to start importing any given intermediate product variety. All non-
binary variables, with the exception of the spillover variable are expressed

in logarithms. Spillover variables are expressed in levels.

For the regional disaggregation I use Labour Areas’. There are 86 labour

areas in Sweden, which are defined according to commuting patterns of em-
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ployees, rather than administrative borders. The industrial disaggregation is

the 2-digit NACE level.

1.4 Results

1.4.1 Identifying spillovers on firm-level sourcing decisions

Columns (1) to (5) in Table 3.1, report the estimation results as I gradually
add more controls to build the baseline specification in equation (1.7). In
the first column only the spillover variable is included in the controls. The
specification in column (2), adds firm controls. Column (3) introduces region
and industry controls. Column (4) further accounts for the variety’s firm-
specific price. The source market controls are included in Column (5), which

will be referred to as the baseline (or preferred) specification.

The coefficient on the spillover variable is positive and highly significant and
remains stable and highly significant across specifications. In the preferred
specification, one additional importer of intermediate product variety j in
the region-industry cluster {r,s} is associated with an 1 percentage point
increase in the probability that firm ¢ operating in {r, s} takes up importing
intermediate product variety j at time ¢.34 This is a substantial impact con-
sidering that there are approximately 400,000 active firm-product-country

trade links per year.3°

34Following Train 2009, the marginal effect in terms of p.p. changes of probability can be
calculated as 0.01 = 0.0896 x 0.88 x (1 —.88), where .88 is the average probability of starting
to import any intermediate product variety j at time ¢. Note that .88 is the average probability
of starting to import in the working data set, not the unrestricted data. Alternatively, an
increase of one standard deviation in the number of same variety importers operating in
the firm’s region and industry cluster (2.8) is associated with an increase of ¢.3% in the
probability that any firm starts importing any intermediate product variety.

35See Table A.2.
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Firm-level characteristics enter with the expected sign and are significant
(at the 1% level). More productive firms are more likely to start importing
any product-country pair at any given time ¢. In particular, a 1% increase in
productivity is associated with a 2 percentage points increase in the proba-
bility to start sourcing any variety j. Exporters and firms that are affiliated
with business groups are 3.9 and 1 percentage points more likely to start

importing any intermediate product variety j at time ¢.

The coefficient on the region’s size, measured by the size of the local labour
pool (i.e., the number of employees), has a positive sign but is not signif-
icant. The economic relevance of the region-industry cluster, as it is ac-
counted for by the industrial concentration variable, is significant but only
at the 10% significance level. The coefficient on HHI (inverse measure of
competition) is negative and significant at the 1% level. More intense com-
petition encourages firms to start sourcing any intermediate product vari-
ety. Not surprisingly, the coefficient on the variety’s price is negative and
highly significant. In particular, a 1% increase in price is associated with a
1.4 percentage points decrease in the probability of starting to import that
variety. The coefficient on the trade partner’s GDP is positive and highly
significant in line with the gravity theory predictions. A 1% increase in the
trade partner’s GDP implies a 6.6% increase in the probability that any firm
will start sourcing (any) intermediate product from that country. A 1% in-
crease in Sweden’s total imports of intermediates from that country implies
an increase of 3.4 percentage points in the probability that any firm will
start sourcing intermediates from that country. The results reported in Table
3.1 are suggestive of a positive relationship between the agglomeration of

same-variety importers in the region-industry cluster and firm-level sourcing
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Table 1.1: Identifying import spillovers

(€)) (2 3 (€] 5)

Spillover measures

Spillirsji—1 0.0962***  0.0957***  0.0951***  0.0906***  0.0896***
(0.0048) (0.0048) (0.0048) (0.0049) (0.0048)

Firm controls

Productivityysy 1 0.1877***  0.1847***  0.1862***  0.1832%**
0.0119)  (0.0119)  (0.0129)  (0.0129)
Exporter;rg)er 1 0.4224%+%  0.4220%%%  0.3885%**  0.3719%%*
0.0151)  (0.0151)  (0.0162)  (0.0162)
BGirsy1 0.1093%**  0.1078%**  0.1022%**  0.1057%**

(0.0171) (0.0172) (0.0184) (0.0185)
Region & industry controls

Emplyi—1 0.0662 0.0508 0.0474
(0.0598) (0.0642) (0.0645)

HHI g1 -0.0001%%* -0.0001%** -0.0001%+*
(0.0000) (0.0000) (0.0000)

Ind_concrsi—1 0.0579%*** 0.0458* 0.0452*

(0.0166) (0.0180) (0.0180)
Variety characteristics
Pricei(rs)jt—1 -0.1196***  -0.1181%***
(0.0225) (0.0226)
Source-market characteristics

GDPy—q 0.6396***
(0.0641)
Importses—1 0.3173%%*
(0.0239)
Firm-Product-Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Year FE xProduct-Country FE Yes Yes Yes Yes Yes
Year FExRegion-Industry FE Yes Yes Yes Yes Yes
# Observations 651,132 650,919 650,919 538,830 536,655
# triads (firm-product-country) 71,695 71,675 71,675 62,824 62,623
pseudo R-squared 0.008 0.011 0.011 0.011 0.013

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels.
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decisions.

1.4.2 The nature of import spillovers

1.4.2.1 How specific is the spillover mechanism?

In this section, I investigate the specificity of the spillover mechanism. Table
1.2, examines the predominance of the spillover mechanism’s product-and-
origin component by exploring whether the effect persists if (other) incum-
bent importers in the region and industry cluster source different product

codes and/or source from different source markets.

The total number of (other) importers in the region-industry cluster (Spill;, ;)

is decomposed into four non-overlapping spillover measures: Spill;,;; is
the benchmark spillover variable as defined in (1.4). It counts the num-
ber of (other) firms in {r,s} importing the same intermediate product va-
riety j = {k,c}, i.e. the same product k£ from the same source market c;
SPillysiere = D we (Npskere — import_status;(,q o) is the number of (other)
firms importing the same product k from any different source market ¢;
SPillysir et = D sk (Nrshr ct —import_status;( sy ) is the number of (other)
firms importing any different product k&’ from the same source-market ¢ and
SPillyysprert = D crne D prak (Nrskrery — import_status;(,g)p ) is the number

of (other) firms importing any different product &’ from any different source

market ¢/.
Spﬂlirst = Spillirsjt + Spiuirskc/t + Spﬂlirsk’ct + Spﬂlirsk/c’t (1.8)

All the different measures of spillovers are highly significant however, the

order of magnitude of the respective coefficients suggests that the spillover
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mechanism operates primarily via the product- and country-specific compo-
nent of the fixed costs. Hence, the assumption behind the baseline formula-
tion in (1.4), i.e. that the spillover mechanism is variety-specific, is upheld.
We can therefore say that the probability that firm ¢ in {r,s} starts import-
ing any given variety j at time ¢ increases with the number of same variety
importers operating in {r,s} rather than with the number of importers in

general i.e. firms sourcing different product-country combinations.

Table 1.2: Identifying import spillovers

Spillipsji—1 0.0923%***
(0.0050)
Spillyyshers1 -0.0160%**
(0.0016)
Spillyyshror1 0.0194%++
(0.0012)
Spilliysiseri—1 -0.0083***
(0.0007)
Full controls Yes
Firm-Product-Country FE Yes
Year FE Yes
Year FExProduct-Country FE Yes
Year FExRegion-Industry FE Yes
# Observations 536,655
#triads (firm-product-country) 62,623
pseudo R-squared 0.015

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels.

The coefficients on Spill, .., and Spill;,.4 . are negative. The spillover
mechanism affects firm-level sourcing decisions by affecting the trade-off
summarised in (2.24). All else equal, import spillovers render widely used
varieties more ‘appealing’ by lowering their respective access costs. As a

result of spillovers being product-and origin-specific, prospective importers
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in the region-industry cluster {r,s} are more likely to start importing the
same intermediate product variety as their neighbours rather than the same
intermediate product from a different source market or a different product

from a different source market.3°

1.4.2.2 The boundaries of the spillover mechanism

Consistent with the ‘Marshallian specialisation thesis’, the benchmark mod-
elling of the spillover mechanism in (1.4) assumes that informational trans-
fers between firms fully depreciate when extending beyond the boundaries
of the region-industry cluster. On the other hand, Jacobian diversification
externalities’ posit that knowledge spillovers are stronger between different

industries.

There is indeed increased scope for relevant informational transfers between
firms operating in the same industry (regardless of location) as these firms
share similar technology, are often members of the same business associ-
ations, hire employees from the same pool of workers et cetera. On the
other hand, inter-industry linkages and in particular, buyer-seller relation-
ships also facilitate the exchange of information between firms operating in
upstream/downstream industries. One possible channel, is that information
about new inputs, their characteristics and the difficulties of international
sourcing is enabled by regular interactions between the employees of firms

connected with a ‘buyer-seller’ link. Another possible explanation is that the

361n interpreting the sign of the coefficient we should also remind ourselves that what is be-
ing captured by the estimation process is the ‘net’ effect of positive market and non-market
externalities, competition and congestion. Hence, the negative coefficient on these spillover
measures may also suggest that competition and congestion effects override any positive in-
formation externalities, possibly because the scope for the latter is smaller as we move away
from the product- and country-specific component.
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very nature of buyer-seller relationships is conducive to gaining insight into

other firms’ technologies and the inputs to their production.

While physical proximity can be expected to assist the dissemination of
import-relevant information®’ both ‘inter-industry’ and ‘intra-industry’ link-
ages extend beyond the regional boundaries. This section explores the rela-

tive importance of regional ties versus inter- and intra-industry linkages.

In Table 1.3, I investigate the boundaries of the spillover mechanism by
exploring whether the effect persists if incumbent importers of intermedi-
ate product variety j operate in a different region-industry cluster than the
firm facing the sourcing decision. The total number of importers of vari-
ety j (across regions and industries) is therefore decomposed in four non-

overlapping measures.

Spill;;, = Spilly, j; + Spillyysyjy + Spillyygr e +Spillyyry sy (1.9)

Spill;,.z;; is the benchmark spillover measure defined in (1.4); Spill;,. ;, =
> 12y Nirgj¢ stands for the number of importers of j operating in the same
industry (as firm ) but located in a different region; Spill;,. o/ ;; = > o/ Nirstjt
counts the number of importers of j located in the same region (as ) but op-
erating in a different industry and; Spill;, /g j; = >/, D ys Niprorji counts
the number of importers of intermediate product variety j located in a dif-

ferent region and operating in a different industry.

In Column (2), I include both the benchmark spillover variable, counting the

number of same variety importers in the firm’s region and industry and the

371t is for example reasonable to assume that it is easier to observe the import behaviour of
neighbours. Moreover, it can be expected that exchanges of firm-specific knowledge via
casual or business interactions between employees are intensified with physical proximity as
in Bernard et al. [2015].
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Table 1.3: The boundaries of the spillover mechanism

@ (2) 3 @ Q)
Spillirsje—1 0.0895%*%  0.0832%** 0.0844%*** (.0502**% 0.0497***
(0.0048) (0.0049) (0.0049) (0.0051) (0.0051)
Spilliperji—1 0.0336%** 0.0084%*
(0.0031) (0.0033)
Spilliysgje—1 0.0279***  0.0261***
(0.0014) (0.0014)
Spilliyrgji—1 0.0119%=*
(0.0006)
Channel Variables
forward (same region, t-1) 0.0678
(0.0348)
backward (same region, t-1) 0.2194%%**
(0.0380)
forward (all country, t-1) 0.0139*
(0.0055)
backward (all country, t-1) 0.0828%**
(0.0066)
Full controls Yes Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Year FExProduct-Country FE Yes Yes Yes Yes Yes
Year FExRegion-Industry FE Yes Yes Yes Yes Yes
# Observations 536,655 536,655 536,287 536,287 536,655
# triads (firm-product-country) 62,623 62,623 62,564 62,564 62,623
Adjusted R-squared 0.013 0.013 0.013 0.016 0.017

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels.
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number of same variety importers in the firm’s region but operating in dif-
ferent industries. Together, Spill;j,s; and Spill; ;. account for all importers
of intermediate product variety j in the region. The coefficients on both the
intra- and the inter-industry spillover measures are positive and highly sig-
nificant at the 1% confidence level. The spillover effect arising from firms in
the same industry is however stronger. One additional importer of variety j
operating in {r, s} is associated with an increase of 0.8%, in the probability
that any firm ¢ in {r,s} will start importing ; whereas one additional im-
porter of variety j operating in {r,s'}, s = s is associated with an increase of

only 0.3%, in the probability that any firm 7 in {r, s} will start importing j.

The literature on inter-industry interactions makes the distinction between
backward linkages (i.e. linkages between a firm and its customers) and for-
ward linkages (i.e., linkages between a firm and its suppliers). The former
type comes across as an important channel for export spillovers arising from
the presence of multinational firms in Kneller and Pisu [2007]; as well as
for productivity spillovers arising from multinational firms as documented
in Javorcik [2004]. Choquette and Meinen [2014] also find that backward
linkages are an important channel for the transmission of country-specific

export-relevant information among firms.

The importance of inter-industry linkages as a channel through which im-
port spillovers operate is explored in Columns (3)-(4) of Table 1.3. Three
alternative measures of spillovers are employed here. I use the benchmark
spillover measure defined in (1.4) and two channel variables accounting for

backward and forward linkages.

The construction of the channel variables for backward and forward link-



36 ESSAYS ON INTERNATIONAL TRADE

ages follows Javorcik [2004], as it has been adapted for the study of export
spillovers by Choquette and Meinen [2014]. Since I do not have access to

buyer-seller data, I use instead yearly input-output tables.

The channel variable for backward linkages accounts for information ex-

changes between firm ¢ operating in industry s and importers of interme-

diate product variety j operating in ‘buying’ i.e. ‘downstream’ industries.
Backward_Linkages (;yspet = Z be e SPilli(r)s ket (1.10)

s'#s

where by, is the share (with respect to the total manufacturing input) of
sector’s s output that serves as an input to any other manufacturing sector
s = s'. Respectively, the channel variable for forward linkages accounts for
information exchanges between firm i operating in industry s and importers
of intermediate product variety j operating in ‘supplying’ i.e. ‘upstream’
industries.

Forward_Linkages ,sket = Z Fore Sl ket (1.1D

s'#s

where fy; is the share (with respect to the total manufacturing input) of

sector s’ output that serves as an input to sector s. 38

The results reported in Columns (3) and (4) suggest that spillovers arising
from buyer-seller relationships indeed do matter. Within the same region,
only the spillover effect from a firm’s buyers (i.e., backward linkages) is sig-
nificant. In Column (4), I study spillovers arising from buyer-seller relation-

ships beyond the regional boundaries.3? Buyer-seller relationships continue

381 only consider the total manufacturing input, hence by and f_/, represent respectively the
manufacturing component of sector’s s input to sector’s s’ production and the manufacturing
component of other sectors’ input to sector’s s production process.

39 The channel variables are indices and as a result the interpretation of their respective coeffi-
cients is not directly comparable to the coefficient of the intra-industry spillover that counts
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to be important. Both channel variables are significant, though forward
linkages adjusted spillovers only at the 10% level. Import relevant infor-
mation channelled via inter-industry linkages is primarily diffused through

backward linkages.

In Column (5), I explore the relative importance of physical proximity and
industrial ties. Results confirm that exchanges of import-relevant informa-
tion by firms operating in the same industry (competitors) are facilitated by
proximity. No clear pattern of spatial decay emerges regarding inter-industry
linkages. This is likely to be reflecting that buyer seller relationships are
not critically determined by distance. As noted by Choquette and Meinen
[2014], geographic proximity may matter more for some channels than for

others.

Firms operating within the same region and industry continue to have the
greatest effect on firm-level sourcing decisions, consistent with a ‘Porter’ in-

terpretation of spillovers.

1.4.3 Sender Capacity: Who carries information?

The benchmark spillover measure in Equation (1.4) treats the information
held by all importers symmetrically, assigning them identical weights. The
underlying assumption for this formulation is that incumbent importers of
intermediate product variety j, regardless of their intrinsic characteristics,
carry equally relevant information and influence the sourcing decisions of
their neighbours in a symmetric way. In Table 1.4, I investigate the re-

lationship between spillover effects and the characteristics of existing im-

the number of importers.
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porters aiming to unpack the nature of the informational transaction from

the ‘sender’s perspective’.

Business relevant information often disseminates through casual and pro-
fessional interactions between employees (e.g. lunch breaks at local cafes,
networking in industry-level events, buyer-seller relationships) but also via
the labour mobility channel (i.e. employees switching jobs and transferring
the knowledge and experience acquired in their previous employment to the
new firm).*0 Ergo, larger importers are likely to have a greater impact on

firm-level sourcing decisions.

In column (2) I explore this point. I estimate the baseline specification using
an employment-weighted spillover measure, where each incumbent importer
is weighted by its size (i.e., number of employees). This spillover measure
counts the number of employees working for other same-variety importers
in the region thus allowing for larger (in terms of employment) importers to

exert greater influence on individual firms’ sourcing decisions.

Column (3), explores whether more productive firms weigh more on their
neighbours’ sourcing decisions. The estimation employs instead a productivity-
weighted spillover measure where each incumbent importer is weighted by

its relative productivity.

In the last column, I explore whether imported volumes convey any addi-
tional information over and above the information arising from the mere

presence of importers. If neighbours import larger volumes of a particular

40gee for example, Mion and Opromolla [2014] who use matched employer-employee data
and show that previously acquired export experience of managers transfers to their new
employer as they switch firms.
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variety, it is more likely that this product has successfully been integrated
in their production process, which is a signal for the product’s quality and
reliability. Firms importing small volumes may be seen as experimenting
with a new intermediate product variety that may or may not become part
of their production process. Thus, larger imported volumes may reduce the
uncertainty surrounding the adoption of a new intermediate product vari-
ety. I therefore include the average volume of variety j imported by (other)
firms in the region and industry cluster among the controls in the preferred

specification in (1.12) .

Table 1.4: Who carries information (A)

@ @ 3 4@
Spillirsjt—1 0.0895%** 0.0721%**
(0.0048) (0.0054)
# employees working for firms in {r, s} 0.0001*
importing j (¢t —1)
(0.0000)
# firms in {r, s} importing j, weighted 0.0000%**
by their relative productivity (¢ — 1)
(0.0000)
average imported volume -0.0000
(0.0000)
Full controls Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Year FExProduct-Country FE Yes Yes Yes Yes
Year FExRegion-Industry FE Yes Yes Yes Yes
# Observations 536,655 536,655 536,655 89,220
# triads (firm-product-country) 62,623 62,623 62,623 13,774

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels.

The results reported in Table 1.4, provide support for continuing to use the

number of importers as the preferred spillover measure. Once accounting
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for the number of same-variety importers in the region and industry, their

size (in terms of employment), productivity and import scale do not matter.

In Table 1.5, I turn to the relationship between the organisational and own-

ership structure of incumbent importers, and the spillover mechanism.

Table 1.5: Who carries information (B)

[¢)] (2 3) 4 (5) (6)
Spillisji—1 0.0895%**
(0.0048)
Organisational structure:
single-plant (t-1) 0.0896%**
(0.0048)
multi-plant (t-1) -0.0050
(0.3009)
Ownership Structure:
affiliated with B.G. (t-1) 0.0823***
(0.0063)
stand alone firms (t-1) 0.1030%**
(0.0089)
foreign-owned B.G. (t-1) 0.0542%**
(0.0127)
Swedish-owned B.G. (t-1) 0.0946%**
(0.0075)
stand alone private (t-1) 0.1019%**
(0.0080)
state-owned firms (t-1) 0.0504
(0.0848)
Importance of Headquarters:
HQs (t-1) 0.0898***
(0.0049)
plants (t-1) 0.0676
(0.0486)
Export Status:
exporters (t-1) 0.0847%***
(0.0057)
non-exporters (t-1) 0.1085%**
0.0127)
Full controls Yes Yes Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Year FExProduct-Country FE Yes Yes Yes Yes Yes Yes
Year FExRegion-Industry FE Yes Yes Yes Yes Yes Yes
# Observations 536,655 536,655 536,655 536,655 536,655 536,655
# triads (firm-product-country) 62,623 62,623 62,623 62,623 62,623 62,623

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels.

In Column (2), I distinguish between multi-plant and single-plant importers

operating in the region-industry cluster {r,s}. The spillover effect is primar-
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ily driven by the latter. One additional single-plant firm in the region and in-
dustry cluster, importing intermediate product variety j, is associated with a
1% increase in the probability that any other firm in the region-industry clus-
ter will take up importing j. The coefficient on multi-plant firms is negative
and not significant. The negative sign, may reflect the increased competition

that smaller firms face from multi-plant firms.

In Column (3), the spillover variable is broken down according to the own-
ership structure into importing firms that are affiliated with some business
group (domestic or foreign) and stand alone firms. In Column (4), same-
variety importers in the region-industry cluster that are affiliated with busi-
ness groups are further decomposed according to the business group’s coun-
try of origin, whereas the group of stand-alone importers is split into state-

owned* and private firms.

Privately-owned Swedish firms that are not affiliated with business groups,
are the main source of import spillovers, followed by Swedish business groups

and foreign business groups. State-owned firms fail to enter significantly.

Interestingly, in their international sourcing decisions, firms are more influ-
enced by importers of akin organisational and ownership structure. This
finding suggests that import-related information that is generated within

more complex business structures is not easily accessible.

In Column (5), I distinguish between spillover effects arising from head-
quarters and plants. Only the coefficient on headquarters is significant, sug-

gesting that international sourcing decisions are primarily generated at the

411 refer to firms that are controlled by the central government, the county or the municipality.
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headquarter level. It could also imply that information stemming from head-

quarters is perceived as more credible by surrounding firms.

In the last column, the spillover variable is decomposed with respect to the
export status of incumbent importers. The coefficients on both groups are

highly significant (at the 1% level) and comparable in magnitude.

1.4.4 Heterogeneous effects: How do firms differ in the way they absorb

import relevant information?

So far the empirical analysis has treated the influence of spillovers on firms’
sourcing decisions as being independent of the characteristics of the firm
receiving the information. However, firms may differ with respect to their
‘absorptive capacity’, i.e., their ability to assimilate import-relevant informa-

tion that spills over from established importers.

In Table 1.6, I am looking for evidence of heterogeneity with respect to size
(in terms of employment) and productivity. In Column (2), I interact the
spillover variable with the firm’s size (in terms of employment). The inter-
action term (Spill;rsji—1 X sizejrsi—1) fails to enter significantly suggesting
that agglomeration effects are broadly similar for firms of different employ-
ment classes.*? In Columns (3) and (4), I interact the spillover variable
with a binary variable that takes the value of one, if the firm’s size is above
the sample’s median employment (8 employees), and a binary variable indi-
cating whether the firm’s size is above the sample’s mean employment (28

employees) respectively. None of the interactive terms is significant.

42This finding further alleviates concerns arising from my decision to exclude from the working
sample firms with zero employees.
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Columns (5)-(7) repeat the routine detailed in columns (2)-(4) but studying
heterogeneity with respect to productivity. Spill;,sj; < above_mean_productivity
is significant but only at the 10% level. The coefficient on the interac-
tion term is negative. More productive firms appear to benefit less from
spillovers. This may be because more productive firms can afford to incur
the costs associated with gathering information. Across specifications the
coefficient on the spillover variable remains unaffected by the inclusion of
the interaction. The findings in Table 1.6, provide no clear evidence of het-

erogeneity with respect to the firm’s size or productivity levels.

Results presented in Table 1.7, provide no evidence that the influence of the
spillover mechanism on firm-level sourcing decisions depends on other firm-
specific characteristics such as, a firm’s export status (Column 2), a firm’s
affiliation to a business group (Column 3), or the firm’s ownership structure
(Column 4). None of the interaction terms is significant and their inclusion

doesn’t affect the coefficient on the spillover variable.

1.5 Robustness Checks

The identification of spillovers is challenging from an econometric perspec-
tive. Lacking a truly exogenous variation in the data and in the absence of
a reliable instrument, the empirical design is exposed to the identification
concerns that are inherent to this literature. Nevertheless, I believe I come
as close as possible to providing evidence on import spillovers. Results are

robust to a range of sensitivity tests.
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Table 1.7: Absorptive capacity (B)

(@] (2) 3) (C)]
Spillirsji—1 0.0895***  0.0914***  0.0868*** 0.0896***
(0.0048) (0.0052) (0.0053) (0.0048)
Spillirsji—1 X Exporter;(.g). -0.0044
(0.0042)
Spillirsjt—1 X BGi(rs)e 0.0058
(0.0048)
Spillirsji—1 X state — owned;(,q)t 0.1788
(0.0954)
Full controls Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Year FExProduct-Country FE Yes Yes Yes Yes
Year FE xRegion-Industry FE Yes Yes Yes Yes
# Observations 536,655 536,655 536,655 536,655
# id_panels 62,623 62,623 62,623 62,623

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors are reported in parentheses. *** p<0.01, ** p<0.05, *
p<0.1. All right hand side variable are lagged (by one period). Non-binary variables
are expressed in logarithms. Spillover variables are in levels. ‘Spilly.sjs—1 %
Exporteri(rs)ct’ is the interaction term between the benchmark spillover variable
and the country-specific export status of firm ¢, which takes the value of one,
if 4 is already present in market c via exporting. ‘Spill;ys;i—1x BGi(rs)t7 is the
interaction term between the benchmark spillover variable and the binary variable
BGi(T s)t which takes the value of one if the firm is affiliated with a business group.
‘Spillysje—1X state — ownedi(m)t’ is the interaction term between the benchmark
spillover variable and the binary variable ‘state — owned;,..),’, which takes the value

of one if the firm is not private.
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1.5.1 Spillovers or Common Shocks?

One potential concern is that the estimated positive and significant rela-
tionship between the probability that firm ¢ operating in {r,s} starts to im-
port any intermediate product variety j and the agglomeration of existing
importers of j in {r,s}, is driven by a response to unobserved shocks that
impact firms’ sourcing decisions. The preferred specification includes year
effects with and without a region-industry and a product-country dimension.
What these effects will not correct for is endogeneity arising from the follow-

ing types of shocks.

Region- or industry-specific demand shocks: If all firms in a given region
r and industry s, were hit by a shock impacting their production capac-
ity and consequently their demand for specialised inputs, then all import
starts associated with inputs used by the affected firms (irrespective of the
source-market) would be also affected. The resulting bias in the estima-
tion of spillovers could be corrected by controlling for such shocks through
year effects with a product-region and product-industry dimension respec-
tively. Import spillovers are then identified on the heterogeneity across
destinations within a given product-industry-year, product-region-year or
product-region-industry-year intersection. I therefore augment the base-
line specification to account for such shocks by including year effects with a
product-region (Year FExProduct-Region FE) and a product-industry (Year
FExProduct-Industry FE) dimension in Columns (2) and (3) of Table 1.8.

Shocks specific to a region and a source-market: Events such as, the
launch of a trade promotion office in a region, the acquisition of a local

firm by a foreign business group, a local firm hiring a foreign manager etc.,
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may impact the dynamics of bilateral trade relationships between that region
and a given source-market and therefore the decision of firms located in that
region to start sourcing intermediates from that market. I therefore include
Year FExRegion-Country FE in Column (4) of Table 1.8 in order to address

such concerns.

Shocks specific to an industry and a source-market: Consider the follow-
ing scenario. A German firm, innovates by introducing an upgrade of an
input k that is intensively used in industry s. This will affect the decision of
firms in the industry (regardless of their location) to start importing input &
from Germany. The effect on the firms’ propensity to start importing that va-
riety would be confounded with the presence of spillovers. To address this,

I include Year FExIndustry-Country FE in Column (5) of Table 1.8.

The findings are robust to all these exercises. The coefficient on the spillover

variable remains highly significant and its magnitude is hardly affected.

The inclusion of year effects with different dimensions, though accounting
for a variety of unobserved shocks cannot fully address the concern that
what is being captured in the estimation process is the reaction to a shock
affecting the propensity of firms in {r,s} to import intermediate product
variety j = {k,c}. If firms have different response times to such shocks the
estimation is not in a position to account for this. Moreover, I am constrained
from including Year FExProduct-Country-Region-Industry FE because these

would be in the same dimension as the spillover variables.

Ideally, the spillover variable would be instrumented. The preferred instru-

mental variable, would be highly correlated with the instrumented variable
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(i.e., the spillover variable, Spill;,s;:), without directly affecting the variety-
specific import decision. Unfortunately such an instrument proves difficult
to identify in such a context as the literature on export spillovers would

confirm.

Acknowledging this concern, the reader should also consider that in the pres-
ence of 15,576 distinct input varieties imported over 15 years by approxi-
mately 13,500 firms located in 80 employment areas results that survive a
plethora of robustness checks are less likely to be driven by shocks so specific
in nature. As a further exercise, following Greenaway and Kneller [2007],
in Column (6), I break down the spillover variable according to when en-
try of peers in the import markets occurred, between contemporaneous and
continuing importers. If the effects were primarily driven by contempora-
neous importers, concerns that what we are actually capturing is likely to
be the response to some common shock rather than agglomeration effects
would be accentuated. As contemporaneous importers, I consider the firms
that started to import the product-source market combination in question,
at time ¢ or ¢ — 1,*3 whereas continuing importers are the firms that started
in t — 2 or earlier. Results further alleviate our concerns. The coefficients
on ‘new’ (i.e., ‘contemporaneous’) and ‘old’ (i.e., ‘continuing’) importers are
comparable in magnitude and highly significant. The effect coming from

‘older’ importers is stronger.

43Since right hand side variables are lagged by a year that means that in fact ‘contempora-
neous’ importers are firms that have been importing that particular product-source market
combination for one or two years. Hence, continuing importers are the firms that have been
importing that product source market combination for at least three years (or more).
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1.5.2 Accounting for firm’s past experience

The preferred specification focuses on the effect of spillovers on ‘switches’
in the individual firms’ product- and country-specific import history i.e. on
import starts. A number of switches can be recorded over the observed time
period as a firm may temporarily discontinue the use of an intermediate
product variety. Another identification concern is that the observed increase
in the probability of starting to import any intermediate product variety j

reflects the firm’s own past experience, rather than spillover effects.

In Table 1.9, I study whether spillovers continue to be important for in-
dividual sourcing decisions once we account for a firm’s own past import
experience. In Column (2), I include in the controls, a dummy variable in-
dicating whether the firm has previously imported that same variety.** A
firm that has at some point in the past imported a variety and then dropped
its use is approximately 50% less likely to start importing that same variety
at any time ¢ in the future. The negative sign on the variety-specific import
experience can be understood as reflecting a negative, unsatisfactory past
experience with a particular variety that renders its future use less likely.
Alternatively it can be interpreted as indicating that the firm’s production
process has changed in a way rendering the use of that variety irrelevant.
When accounting for the firm’s past experience, the spillover variable is no

longer significant. In Column (3), I restrict the sample to firm-variety im-

44To avoid any endogeneity concerns arising from the fact that this variable would be a linear
combination of my dependent variable, I restrict each firm’s relevant import history so as to
exclude the first ‘switch’. I therefore only focus on firms that appear in my data after the year
2000. What dictates this restriction is the fact that the firms’ variety-specific import histories
extend prior to the first year in the data. Hence, I cannot be sure that the first switch in the
firm’s observed import history maps to the first time it started to import a particular variety
7.



CHAPTER 1. IMPORTERS’ CLUSTERS & THE SOURCING DECISIONS OF
SWEDISH FIRMS 51

port histories extending up to the time that the first ‘switch’ occurs. Results
suggest that the estimated effect in Column (1) is driven by first-time’ im-
porters. Spillovers are relevant when the firm has no prior own experience

of sourcing a given product-source market pair.

In Column (4), I account for a firm’s product-specific past experience by
including a dummy variable that takes the value one if the firm in question
has previously imported that 4-digit product code (from any source market).
Having imported the same 4-digit product code from any source-market in
the past, is associated with 2.7p.p. increase in the probability of starting
to import any variety of that product. In Column (5), I look more closely
at the importance of the product-specific import experience by accounting
separately for the firm’s previous import experience with respect to a given
product-country pair as well as for the firm’s past experience in importing the
same 4-digit product code from a different source market. Both variables are
highly significant at the 1% level. A firm’s probability of starting to import
any given product-country pair (i.e., a particular product variety) is 7.4 p.p.
higher if the firm has in the past imported any different variety of that 4-digit
product code. This can be interpreted in the following way: If intermediate
k is an essential input to firm 4's production, i is likely to start importing
k from any source market at any given time ¢. A firm that has in the past
imported k from a particular source-market and has discontinued its use is
less likely to re-import that product variety again in the future. At the same
time it is more likely to import that product from a different source-market.
When accounting for i’s product experience, the spillover variable is only

significant at the 5% confidence level.
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In Column (6), I account for a firm’s source-market specific past experi-
ence by including a dummy variable that takes the value one if the firm in
question has previously imported any product from that source market. A
firm that has in the past imported any 4-digit product code from a given
source-market is associated with an increase of 5.7 in the probability to start
importing any given product-code from that source market. In Column (7),
I account both for the firm’s variety-specific import experience and the firm’s
past experience of importing a different 4-digit product code from the same
source market. A firm that has previously imported any different 4-digit
product code from a given source market, is 7.6 p.p. more likely to start
importing that particular product code from that market. Accounting for a
firm’s source-market import experience lowers the magnitude of the coef-
ficient on the spillover. The spillover variable is highly significant in both

specifications.

I go on to explore different dimensions of firms’ import experience in Table
1.10. Column (2) reports the results of the estimation, when the number of
other source-markets from which the firm imports the product in question,
is included among the controls. This variable captures firm-level product-
related experience as well as within-product category economies of scope
across different source markets. Furthermore, I interact the spillover vari-
able with the experience variable, to investigate whether spillover effects on
firm-level sourcing decisions depend on the breadth of the firm’s product-
related import experience. Importing a given product from one additional
source market is associated with a 4% increase in the probability of start-
ing to import that intermediate product from any other source market. The

interaction term (Spill;sj:—1 x # other source markets) is not significant.
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In Column (3), I include in the controls the number of other products firm ¢
imports from a given source market, to capture origin-specific experience or
economies of scope across products. Importing one additional intermediate
product from any given source market is associated with a 1% increase in the
probability to start importing any other product code from that market. The
interaction term (Spill;rs5:—1 x # other products) fails to enter significantly
suggesting that there is no heterogeneity of spillover effects for firms with

broader source-market related import experience.

In Column (4), I am taking into account the diversity of import experience in
the cluster by including in the controls a variable that counts the number of
distinct varieties imported by all other firms in the region and industry. This
variable although highly significant hardly matters for the individual import
decisions as the coefficient’s order of magnitude is very small. The negative
sign of the coefficient could be reflecting regional crowding out effects. I
observe that the inclusion of measures of firm’s experience hardly affects the

magnitude or significance of the baseline spillover variable.

1.5.3 Robustness to different specifications and different subsamples

In this section I investigate whether my findings are contingent on the choice
of preferred specification, in other words, whether my findings are robust to
using different subsamples and specifications. In Table 1.11, the first col-
umn repeats the benchmark specification. The second column estimates
Equation (1.7) using the product-and-country specific import status instead
of the ‘switch’ variable in the LHS. This specification captures the relation-

ship between changes in the spillover variable over time (with respect to the
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Table 1.10: Accounting for firms’ experience (B)
scope of scope of scope of
baseline  product-specific source-specific region-wide
experience experience experience
Spillirsjt—1 0.0896*** 0.0895%** 0.0819%** 0.0890%**
(0.0048) (0.0049) (0.0052) (0.0048)
Spillirsj—1 % # other source markets -0.0049
(0.0033)
Spillirsjt—1 % # other products 0.0009
(0.0006)
# other source markets 0.3513%**
(0.0103)
# other products 0.1036%**
(0.0020)
# intermediate varieties imported by -0.0002%**
firms in {r,s}
(0.0000)
Full controls Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Year FExProduct-Country FE Yes Yes Yes Yes
Year FE xRegion-Industry FE Yes Yes Yes Yes
# Observations 536,655 536,655 536,655 536,655
# triads (firm-product-country) 62,623 62,623 62,623 62,623
Adjusted R-squared 0.013 0.017 0.025 0.013

Notes: Fixed effects logit on the decision to start importing intermediate product
variety j. Standard errors clustered for region and industry and reported in
parentheses. *** p<0.01, ** p<0.05, * p<0.1. All right hand side variables are
lagged (by one period). Non-binary variables are expressed in logarithms. Spillover
variables are in levels. ‘# other source markets’ refers to the number of (other)
source-market a product is being sourced from. Similarly, ‘# other products’ refers to
the number of other products that the firm sources from that market.# intermediate
varieties imported by firms in {r,s} is the number of distinct product and country

pairs that firms in {r, s} sort.
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average level of importers’ agglomeration over the entire period) and the
firm’s variety-specific import status rather than the firm’s decision to start
importing a given variety. Results survive the alternative specification and
the coefficient on the benchmark spillover variable is highly significant and

of a broadly similar magnitude.*®

In the third column, I restrict the working sample to firms whose full import
history can be observed. These would be firms that first appear in my data
after year 2000. Results are robust to this exercise as well but the coefficient
on the spillover variable is lower. An additional importer in the region and
industry is then associated with a 0.6% increase in the probability that firm

¢+ will start importing a given intermediate product variety.

Column (4), repeats the baseline specification restricting attention to each
firm’s most important inputs, i.e., inputs for which the firm’s input-specific
import share is above the median share for the firm. Column (5) in turn,
restricts attention to each firm’s most important trade partners i.e. source
markets for which the firm’s share of purchases of intermediate inputs rela-
tive to total firm-level imports of intermediates is above the median share.
These sample restrictions hardly affect the coefficients or the significance of
the spillover variables. In Column (6), I enlarge the sample to include the
import histories of both single-plant and multi-plant firms. For the latter
group, the spillover variable is constructed at the HQ’s neighbourhood. The

coefficient on spillovers remains highly significant but is lower.

45Under this specification, to distinguish between firms that now incur the fixed entry cost
associated with importing and firms that have already incurred it I also control for the lagged
import status. Including the lagged import status poses serial correlation concerns that are
taken into account in the estimation routine.
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In Column (7), the baseline specification in is used but the estimation now

1.46 The spillover coefficient re-

relies on a fixed effects linear probability mode
mains highly significant in this specification as well, and the implied increase
in the probability to start importing a given intermediate product variety is

also close to 1%.

In Column (8), I examine how strict is the product-specificity dimension
of the spillover effect. I include in the baseline specification, along with
the number of same product and source market importers, the number of
firms that import a different (4-digit) product code which falls in the same

(broader) 2-digit product category. The latter term is not significant .

Last, Column (9) restricts the sample to durable starts only, i.e., variety-
specific switches that lead to import links persisting for at least three con-
secutive periods. The coefficient remains highly significant though smaller
in magnitude. One additional importer of a given variety in the region and
industry is associated with 0.65% increase in the probability that firm i will
start importing that variety at any time ¢. Results allow me to conclude that
the findings presented so far are not driven by occasional imports, which are
in turn more prone to be the result of reactions to common shocks, a crucial

endogeneity threat discussed in the previous section.

46 Results presented in Tables 3.1-1.10 are qualitatively not affected when a fixed effects LPM
is used instead of the fixed effects logit.
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Table 1.11: Different specifications and subsamples

import_status restrict sample to restrict attention ~ restrict attention  neighbours in  baseline specification broader product restrict sample
baseline instead of switch fully observed import to most important to most important ~ HQ’s region LPM definition to durable
as lhs histories inputs source-markets starts (3yrs)

Spillirsjt—1 0.0896%** 0.0883%** 0.0553** 0.0896%** 0.0938+** 0.01007** 0.07237*** 0.0622%**

(0.0048) (0.0039) (0.0104) (0.0048) (0.0068) (0.0006) (0.0069) (0.0045)
Spillirsjt—1 (in the HQ 0.0271 %%
neighbourhood)

(0.0031)
Spillirsji—1 (products de- 0.0047
fined in a broader cate-
gory)
(0.0027)

Full controls Yes Yes Yes Yes Yes Yes Yes Yes Yes
Firm-Product-Country FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Year FExProduct-Country Yes Yes Yes Yes Yes Yes Yes Yes Yes
FE
Year FExRegion-Industry Yes Yes Yes Yes Yes Yes Yes Yes Yes
FE
# Observations 536,655 700,713 64,258 536,655 371,050 439,234 536,655 739,237 68,851
# triads (firm-product- 62,623 72,609 11,573 62,623 44,780 54,230 62,623 108,602 18,709
country)
Adjusted R-squared 0.013 0.026 0.029 0.013 0.013 0.011 0.013 0.104

Notes: Fixed effects logit on the decision to start importing intermediate product variety j. Standard are reported in parentheses.
*** p<0.01, ** p<0.05, * p<0.1. All right hand side variable are lagged (by one period). Non-binary variables are expressed in
logarithms. Spillover variables are in levels.
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1.6 Additional Results

1.6.1 Spillovers and the intensive margin of global sourcing

As discussed in Section 1.2, the modelling assumption regarding import
spillovers is that they operate via lowering the informational component of
the fixed costs associated with entry into international markets of interme-

diates.

In Chaney [2008] a change in the fixed costs of exporting only impacts the
extensive margin, i.e., the equilibrium number of exporters, whereas changes
in variable trade costs affect both the intensive and the extensive margins.
Theoretical predictions of models of international sourcing do not sustain
this dichotomy between the effects of fixed and variable trade costs on the
trade margins. Antras et al. [2017] show that a firm’s extensive margin of
sourcing weakly increases with reductions in both fixed and variable trade
costs. Chapter 2 of this thesis (Pateli [2018]), using an Armington-style
theoretical framework to model firms’ sourcing decisions replicates this pre-
diction and further finds that a spillover mechanism operating via lowering

the fixed sourcing costs affects both margins.

To assess the effect of spillovers on the intensive margin I estimate the fol-
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lowing equation:*4”

demand;(;s)js = Yo + Y1Price;(s)ji—1 + Y2 Productivity;.sy, 1+
yglnputCostsi(Ts)t,l +vaDemand,sjs—1 + ysGD Py 1+
YeImportse 1 + y7.Spillipsji—1 4 0 + 055 + t+

t X bj +tx 6r5 =+ €i(rs)jt
(1.12)

demand;(,)j; is the log of the imported volume (expressed in tons) of in-
termediate product variety j by firm i at time .48 price;(,s)je—1 18 the firm-
specific price of intermediate product variety j, that is also proxying for the
variety’s quality from the perspective of firm i. InputCosts;(.q),—1 is the
firm’s total input costs and Demand,sj;—1 is the vector of region and in-
dustry characteristics (1.6). I account for the trade partner’s GDP and for
Sweden’s total intermediate input purchase from that country. Spilliysj¢—1,
is the variable of interest. Subject to the endogeneity concerns discussed in
the previous sections, the coefficient on spillovers (y7), captures the effect
of the agglomeration of importers operating in the same region and industry
on the sourcing behaviour of firm ¢ with respect to the imported volume of

variety j. €t is the unobserved error term. I augment (1.12) for firm-

47 As the estimated results are conditional on the fact that firm 4 in {r,s} imports variety j,
ideally, (1.7) and (1.12) would be estimated within an integrated Heckman selection model
rather than sequentially as a two-part model. However, as similar factors affect both the
decision to start importing variety j as well as demand for variety j and hence, similar
independent variables are used in both equations there is no valid excluded variable for
the selection equation. The Heckman sample selection model originally combines a first-
stage probit (selection equation) and a second stage OLS regression (output equation). The
literature has extended the Heckman model to panel data. Note however that the first stage
probit coefficient is inconsistent in the presence of fixed effects. There is no conditional fixed
effects probit as there is no sufficient statistic allowing fixed effects to be conditioned out of
the likelihood and, including unconditional fixed effects manually yields biased estimators.
The literature proposes some ways around this. More flexible sample selection models have
been developed using logit in the first stage and t-student in the second. To the best of my
knowledge however there is no consensus that these models are appropriate.

48] am using the volume instead of the value to overcome firm-level quality sorting and pricing
issues.
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product-country fixed effects (9;;), year effects (t) and year effects with a

product-country (¢ x 9;) and a region-industry (¢ x o) dimension.

Table 1.12: Spillovers on the imported volume

(€Y) (2) 3) @ ©)
Spillirsjt—1 0.0160** 0.0159*  0.0156* 0.0157* 0.0158*
(0.0062) (0.0062) (0.0062) (0.0062) (0.0062)
Firm controls Yes Yes Yes Yes
Region-industry controls Yes Yes Yes
Variety-controls Yes Yes
Source-market controls Yes
Firm-Product-Country FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Year FE x Product-Country FE Yes Yes Yes Yes Yes
Year FE xRegion-Industry FE Yes Yes Yes Yes Yes
# Observations 156,261 156,220 156,220 145,772 145,406
# triads (firm-product-country) 85,106 85,069 85,069 77,725 77,517

Notes: Fixed effects OLS on the imported volume (tons) of intermediate product
variety j (in logs). Standard errors clustered for region and industry and reported
in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All right hand side variable are
lagged (by one period). Non-binary variables are expressed in logarithms. Spillover
variables are in levels.

I estimate (1.12) with OLS. Table 1.12, presents the results of the baseline
estimation (in parallel to Table 3.1). I gradually add the relevant controls,

ending with the preferred specification in Column (5).

We can only reject the null hypothesis (i.e., that Spill;s;; has no effect on
the imported volume) at relatively low levels of statistical significance, po-
tentially because we lack sufficient precision in the estimation. Results there-

fore provide no clear evidence of spillover effects on the imported volume.
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1.7 Concluding remarks

In this chapter, I investigate the relevance and explore the nature of im-
port spillovers on the firms’ decision to start importing, using an exception-
ally detailed data set on Swedish firms’ imports, at the product-level and by
source-country, spanning the period between 1997 and 2011. This is one of
the first empirical studies providing evidence of spillover effects on the firms’
sourcing decisions. In addition, I further contribute to the understanding of

firm-level import behaviour. My findings suggest that:

a. The number of same-variety importers in the firm’s neighbourhood and
industry, is associated with a higher probability of starting to import

that same intermediate product variety.

b. The spillover mechanism appears to be the strongest when specific to
the intermediate product variety being sourced, suggesting that the
informational component of fixed sourcing costs primarily consists of
information attached to the characteristics of the particular product

and source-market combination.

c. Inter-industry linkages and in particular, buyer-seller relations are an
important channel for the transmission of import relevant information.
Hence, spillovers are not confined within the boundaries of the region-

industry cluster where the firm operates.

d. Import relevant information channelled via inter-industry linkages is
primarily diffused through backward linkages representing ties be-

tween a firm and its buyers.
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e. I find evidence that intra-industry spillovers are reinforced by physi-
cal proximity suggesting that learning from competitors’, international
activities (importing in particular) is facilitated when they are geo-

graphically close and hence directly observable.

f. Import decisions are facilitated by the presence of importers that are
comparable in terms of their organisational and ownership structure

to the firm facing the sourcing decision.

g. Spillovers primarily affect the extensive margin of global sourcing, i.e.,
the firm’s international sourcing decisions. I find no strong evidence
that spillovers affect the imported volume i.e.the intensive margin of

sourcing.

My results are robust to accounting for firm and region characteristics be-

lieved to influence the import decision.
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Appendix

A.1 Dealing with processing trade

When analysing firms’ decisions to import intermediates from abroad, one
potential problem is the presence of firms that engage in ‘processing trade’.
In exchange for a fee these firms import, further process and then re-export
goods that remain the property of a third party throughout. Processing trade
poses problems since the observed import behaviour of these firms is rather
distinct relating to the firm’s decision to place itself in a global value chain
and as a result, may blur my results on spillovers. Processing trade is also
a source of measurement error. Since the processing firm doesn’t own, pur-
chase or sell the underlying products for its own account, these flows don’t
appear in the firm’s balance sheets. They do however appear in the trade
data. As I focus on spillover effects on the extensive, rather than the in-
tensive margin of sourcing, measurement error concerns are not really rele-
vant.* I also drop from my sample firms that in a given year, both import

and export a given product code (resellers).

A.2 Firms’ ownership

I focus on the import decisions of Swedish-owned firms, on the grounds that

the determinants of foreign firms’ import behaviour may be materially dif-

49 According to Eurostat’s definition the coverage of the manufacturing sector consists of units
that process their own materials, subcontract a part of the processing of their own materials,
own legal rights and concepts of the product but subcontract the whole processing, or carry
out the aforementioned subcontracted processes. Assembly of the component parts (whether
self-produced or purchased) of manufactured products is also considered manufacturing.
Although a manufacturing firm can be a processing firm it has to own part of its inputs to be
classified as a manufacturer.
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ferent as these firms are likely to be more integrated with global markets
through their parent firm. What is more, from a data perspective I wouldn’t
be able to distinguish between imports and intra-group purchases from the
parent or other affiliates based abroad. This is also true for Swedish interna-
tional firms, i.e., Swedish firms that have presence abroad. Swedish-owned

firms represent 97.1% of manufacturing firms.

A.3 Dealing with multi-plant firms

Import-export data are at the firm level, matching each transaction with the
identification number of the importing firm without specifying the exact es-
tablishment to which imports are destined. In the analysis of local spillovers,
the agglomeration variables measure the number of importing neighbours
in the vicinity of the establishment facing the import decision, which is not

known for multi-plant firms.

I choose to overcome this difficulty by restricting my empirical analysis to
the sourcing decisions of single-plant firms. This choice is motivated by at
least two reasons. To start with, given that Sweden is a small open economy,
not surprisingly, the majority of firms are indeed single-plant firms. In fact,
95.2% of manufacturers are single-plant firms. The second reason is that
the alternative of constructing the spillover variable in the neighbourhood
of the headquarters relies on reasonable, albeit strong assumptions about
how firms’ import decisions interact with the organisational structure.®® As-
suming that the decision for any plant to start importing is taken at the

headquarter level hence spillovers matter only in the headquarter’s neigh-

50j.e. that all importing decisions are taken at the headquarter-level and that all imports end

up in the headquarter.
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bourhood, implies a top-down flow of import relevant information between
the different units of the firm.>! The latter approach is considered though

as part of the robustness tests.

The definition of the multi-plant firm merits some further clarifications.
First, the distinction between multi-plant and single-plant firms is based on
the notion of the ‘local kind-of-activity unit’. The term KAU (kind of activity
unit or Verksamhetsenhet, VE) groups all the parts of an enterprise con-
tributing to the performance of an activity at the 4-digit level of NACE and
corresponds to one or more operational subdivisions of the enterprise. KAUs
are the minimum organisational levels for which information about the pro-
duction value, intermediate consumption, manpower costs, operating sur-
plus, employment and gross fixed capital formation (GFCF) are available.
The term local KAU, refers to the part of the KAU that corresponds to a local
unit. The Swedish term is ‘Lokal Verksamhetsenhet’ (IVE in abbreviation).
The concept of the local KAU is not exactly that of the plant, which is better
summarised by the variable Arbetstallet’, i.e., worksite, although according

to the S.C.B. for most firms these two different entities in fact coincide.

Moreover, note that in each location I consider units belonging to the same
firm as one single entity. Hence, in the construction of the spillover variables,
different plants or rather activity units of the same firm located in the same

region are only counted once in the number of neighbours.

51Information is generated at the HQ and diffused to the subunits whereas we don’t allow for
information generated at the level of a subunit to flow up and blend into decisions taken at
the HQ level or affect other organisational units of the firm. Although these are definitely
interesting aspects of the internal organisation of the firm, they are beyond the scope of the
current study, I therefore prefer to remain agnostic about these questions and try to adopt as
few assumptions as possible.
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The process of building the dataset is summarised in Table A.1.

Table A.1: Data building - operations

firms %

number manuf.
unrestricted data 1,652,053
manufacturing firms 118,823 100
data cleaning
firms with gaps in their history 5,756 4.8
firms with zero employees 83,468 70
firms declaring negative output 1,314 1.1
firms that have changed sector 8,775 7.4
firms that have changed location 4,432 3.7
sample restrictions
single-plant firms 113,167 95.2
foreign firms 3,456 2.9
transaction restrictions
BEC 2 and BEC 4 product categories 25,881 21.8
resellers 11,211 9.4
imports from unique suppliers 1,944 1.6
working dataset 13,500 11.4

A.4 Summary Statistics

Table A.2 presents observations by year for the estimation sample. In par-
ticular, Column (1) records the firms that are present in the dataset each
year (regardless of their import status); Column (2) counts the number of
firm-product-country trade links per year; Column (3) reports the number
of firm-product trade links per year and; Column (4) the number of firm-

country trade links per year.

Tables A.3 and Tables A.5 list observations by region (labour area) and sector
respectively. Table A.6 presents summary statistics for different definitions

of the spillover variable.
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Table A.2: Summary statistics - observations by year

firm-year firm-product- firm-product- firm-country

Year country-year  year year

1998 10,070 413,811 181,261 89,614
1999 10,236 424,703 186,135 91,762
2000 10,402 431,773 189,439 93,361
2001 10,443 436,746 191,515 93,776
2002 10,403 436,415 190,687 93,432
2003 10,394 435,766 190,703 93,404
2004 10,440 431,413 189,596 92,973
2005 10,435 425,483 187,516 92,083
2006 10,405 415,972 184,456 90,376
2007 10,454 408,046 182,566 89,589
2008 10,013 398,818 178,280 86,015
2009 9,942 394,130 176,222 84,854
2010 9,783 382,399 170,689 82,423
2011 9,619 372,253 166,238 80,370

Notes: First column records firms present in the dataset each year (regardless of
their import status); Column (2) features the number of firm-product-country trade
links per year. Column (3) features the number of firm-product trade links per year;
Column (4) the number of firm-country trade links per year.
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Table A.3: Summary statistics - observations by region (Labour Area), 2011

Labour firm  firm-product- firm-product- firm-country
Area country

1 1,795 110,196 41,711 16,398
2 49 3,194 1,396 506

3 177 13,489 4,413 1,928
4 292 22,139 7,574 3,188
5 181 17,275 6,568 2,361
6 337 11,728 5,845 2,734
7 369 25,546 9,611 3,525
8 133 6,758 2,844 1,198
9 98 4,26 1,919 760
10 47 2,766 1,214 514
11 62 3,35 1,447 678
12 37 1,935 858 385
13 231 14,918 5,811 2,268
14 65 3,938 1,336 704
15 19 1,991 713 215
16 132 8,608 2,809 1,298
17 56 4,856 1,501 560
18 54 6,21 2,077 645
19 74 2,84 1,446 604
20 50 4,701 1,546 432
21 50 7,178 1,737 536
22 80 9,951 2,694 1,137
23 1,101 83,692 30,801 12,065
24 239 12,557 5,565 2,117
25 41 1,221 657 254
26 186 12,421 5,121 1,959
27 71 4,794 2,004 668
28 76 2,295 1,242 462
29 35 1,797 940 306
30 132 6,935 2,797 1,111
31 1,138 73,374 27,907 11,066
32 31 552 416 107
33 222 11,336 4,677 1,623
34 251 10,047 4,553 2,135
35 22 933 474 203
36 233 11,269 4,974 1,933
37 28 936 523 172
38 47 2,463 1,201 409
39 174 15,093 5,398 1,771
40 14 672 343 170
41 17 869 311 142
42 48 1,947 1,032 371
43 29 1,467 639 248

Notes: First column records firms present in the region, 2011) regardless of their
import status); Column (2) features the number of firm-product-country trade links
per region. Column (3) features the number of firm-product trade links per region;
Column (3) the number of firm-country trade links per region.



CHAPTER 1. IMPORTERS’ CLUSTERS & THE SOURCING DECISIONS OF
SWEDISH FIRMS 71

Table A.4: Summary statistics - observations by region (Labour Area), 2011
(cont’d)

Labour firm firm-product- firm-product- firm-country
Area country

44 8 498 279 97

45 274 24,656 8,706 3,026
46 85 8,16 2,749 916
47 292 25,555 9,045 2,982
48 33 1,836 754 358
49 18 494 297 137
50 18 294 165 104
51 53 1,122 652 301
52 197 15,663 5,257 1,659
53 56 3,92 1,637 491
54 65 3,184 1,317 554
55 27 370 256 88

56 175 14,525 5,018 1,687
57 34 1,228 644 250
58 58 1,714 876 413
59 50 3,881 991 537
60 17 944 435 158
61 123 17,238 5,846 1,865
62 33 1,916 833 334
63 10 276 143 71

64 73 5,532 2,116 800
65 24 408 221 119
66 17 878 428 133
67 128 4,499 1,883 690
68 6 229 80 70

70 4 33 30 10

71 7 160 107 46

72 5 125 79 44

73 5 12 12 6

74 120 12,133 3,743 1,269
75 17 643 325 122
76 109 7,615 2,861 1,185
77 12 201 139 40

78 4 50 35 14

79 5 128 64 48

80 2 43 24 17

81 28 1,507 609 259
82 9 370 261 42

83 9 144 103 24

84 23 2,125 762 278
85 89 10,086 2,764 777
86 17 3,074 838 202

Notes: First column records firms present in the region, 2011) regardless of their
import status); Column (2) features the number of firm-product-country trade links
per region. Column (3) features the number of firm-product trade links per region;
Column (3) the number of firm-country trade links per region.
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Table A.5: Summary statistics - observations by industry (NACE 2)

Sector firm firm-product- firm-product- firm-country
country
10 562 15,991 8,283 3,203
13 335 11,066 5,269 2,529
15 51 1,079 674 298
16 629 8,079 5,085 2,312
17 690 23,175 11,235 4,193
19 13 1,473 639 189
20 329 36,641 14,171 4,194
22 569 23,075 11,178 4,917
23 277 12,978 6,520 2,091
24 2,225 55,437 28,279 11,845
26 896 60,202 21,696 11,017
28 1,185 67,482 26,900 13,369
29 488 28,729 11,292 3,763
31 1,380 35,631 17,049 7,560

Notes: First column records firms present in the industry, 2011 regardless of their im-
port status; Column (2) features the number of firm-product-country trade links per
industry. Column (3) features the number of firm-product trade links per industry;
Column (3) the number of firm-country trade links per industry.
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Table A.6: Summary statistics - spillover variables

# Obs. Mean STD Min Max
Spillysie 1,157,990 0.6 28 0 66
Spilly g 1,157,990 124 272 O 298
Spill,gre 1,157,990 155 288 O 257
Spillygprer 1,157,990 20.2 314 O 243
Spill,g e 1,157,990 1.3 42 0 90
Spillys g 1,157,990 5.1 119 0 178
Spill,sr gt 1,157,990 17.0 279 O 258

Notes: Spill,.sp. stands for the # of importers in {r, s} importing the same product-
country pair {k,c}; Spill,4, stands for the # of importers in {r,s} importing the
same product code k but from a different country ¢’; Spill,.... stands for the # of
importers in {r,s} importing a different product code k" from the same country c;
Spill,.¢.r» stands for the # of importers in {r, s} importing a different product code
K’ from ta different country ¢’; Spill, . stands for the # of importers located in a
different region ' and operating in the same industry s that import the same product-
country pair {k,c}; Spill.y . stands for the # of importers located in the same
region 7' but operating in a different industry s that import the same product-country
pair {k,c}; Spill,s 4, stands for the # of importers located in a different region r’
and operating in a different industry s’ that import the same product-country pair

{k,c};
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2.1 Introduction

I propose a theoretical framework to analyse firm-level international sourc-
ing decisions in an environment allowing for unintentional exchanges of
import-relevant information between firms, a phenomenon that the litera-
ture has come to name spillovers. To the best of my knowledge, this is the
first paper to provide a model formalising import spillovers and their im-
plications for the firm’s import behaviour (along both the intensive and the
extensive margins of sourcing) and consumer welfare. Moreover, it is one
of a few papers to study firm-level international sourcing decisions through
the lens of a framework accounting for the fact that in contrast to standard
export models, where firm profits are additively separable across destina-
tion markets, international sourcing decisions feature interdependences and

hence cannot be treated in isolation.

This paper relates to three distinct strands of the international trade litera-
ture. First, it draws on the large body of theoretical and empirical literature
on fixed costs and self-selection into import and export markets. There is ev-
idence that in order to engage in international activities (either exporting or
importing) firms incur significant, upfront fixed costs, i.e. costs that do not
vary with the volume traded. These costs are in addition to per-unit costs,

such as transport costs and tariffs, and are often sunk.!

The existence of such costs (coupled with CES preferences) implies that it

is only the most productive, best performing firms that can profitably over-

1 The modelling of fixed costs goes back to Roberts et al. [1995], Roberts and Tybout [1997],
Clerides et al. [1998], Bernard and Jensen [1999], Melitz [2003] and others. In all these
papers, fixed export costs are introduced in order to explain the self selection of firms into
the export markets.



CHAPTER 2. INFORMATION SPILLOVERS & THE MARGINS OF GLOBAL
SOURCING 77

come this barrier and become exporters and/ or importers.? Indeed, it is
by now a well-established finding in the literature that international traders
are ‘superior’ performers compared to firms with ‘purely domestic’ activities.>
They tend to be bigger, generate higher value added, pay higher wages,
employ more capital per worker as well as more skilled workers and have

higher productivity.*

The bulk of research on fixed costs has focused on verifying their existence
and quantifying their magnitude. However, it remains largely unclear what
these costs actually entail.> They are generally perceived as capturing ‘mar-

ket access’ costs such as, advertising, distribution, information and conform-

2 Absent the fixed costs all firms would export/import.

3 Indicatively Mayer and Ottaviano [2007] using firm-level data covering seven European
countries (Belgium, France, Germany, Hungary, Italy, Norway and the UK) analyse the char-
acteristics of firms involved in international activities through exports or foreign direct in-
vestment and establish that such firms are ‘superstars’. Bernard et al. [2011] show that
U.S. importers are more than twice as large and about 12% more productive than non-
importers. They also establish that exporting is a relatively rare activity and that exporters
are significantly larger (by approximately 97% in terms of employment and 108% in terms
of shipments); more productive (by roughly 11% for value-added per worker and by 3% in
terms of the TFP); pay higher wages (by around 6%) and are relatively more capital- and
skill-intensive than non-exporters. Eurostat, analysing data from eight European countries
(Austria, Denmark, Finland, Germany, Latvia, Norway, Portugal and Sweden) spanning the
period 2008-2012 establishes that firms engaging in international trade account for 75%
of total employment. This analysis also establishes that in most countries exporters have
increased their productivity more than non-exporters. The OECD Trade by Enterprise Char-
acteristics (TEC) data corroborate similar patterns. According to this dataset, only a small
percentage of firms are engaged in international trade, typically below 10% in OECD coun-
tries whereas the bulk of international transactions (in value) is concentrated among firms
with more than 250 employees. Kasahara and Lapham [2013], use Chilean data and find
evidence suggesting that whether or not a firm is importing intermediates for use in produc-
tion is also important for explaining differences in plant performance. They also find that
firms which both import intermediates and export their output tend to be larger and more
productive than firms that are active in either market, but not both.

4 The relationship between participation in international trade and productivity is in fact bi-
directional. It is not only the most productive firms that are able to profitably incur the fixed
costs associated with international trade but there is also evidence that access to international
trade increases firm-productivity. Although there are some papers pointing to a learning
mechanism for exporters, this finding has mainly been established for importers; e.g. Halpern
et al. [2015], Goldberg-Koujianou et al. [2010], Bgler et al. [2015].

Recently, there have been some attempts to open ‘the black box’ of fixed costs and identify
some aspects of fixed export costs e.g., Smeets et al. [2010].
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ing to foreign regulations. For the most part, fixed costs are treated as exoge-
nous® in the literature and the implications of different micro-foundations

in models of firm heterogeneity remain under-explored.”

A significant part of the costs associated with international trade can be
thought of as informational transaction costs.® For exporters, such costs are
inter alia related to learning about the foreign market’s structure and avail-
able opportunities, acquiring information about the regulatory framework
around packaging, labelling and testing standards, reaching out to foreign
buyers and learning about their tastes as well as establishing distribution

channels.

The respective costs associated with international sourcing pertain to ac-
quiring information about the availability, prices and quality of foreign in-
termediates, their technical characteristics and compatibility with domestic
regulations but also with the the firm’s own production process; identify-
ing potential suppliers and verifying their credentials as well as familiarising
with a different business environment and the conditions of contract en-

forcement in a foreign country.

In an interview survey of Swedish companies undertaken by the Swedish
National Board of Trade,” 10% of manufacturing firms engaging in interna-

tional trade stated that Sweden should prioritise the provision of import ad-

An exception being Arkolakis [2010], where the fixed costs of serving a market are a function
of the endogenous fraction of consumers that firms choose to serve.

See Melitz and Redding [2014].

~

Allen [2014], examines how information frictions affect trade. Using data on regional agri-
cultural trade in the Philippines, he shows that information frictions are quantitatively im-
portant.

9 Kommerskollegium [2011].
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vice. Moreover, 16% of manufacturing firms engaging in international trade
stated that they wanted it to be easier to gather information about differ-
ent regulatory frameworks. Relatedly another 10% submitted that Sweden

should prioritise information networks.

Moreover, the emergence and expansion of companies that charge their cus-
tomers in exchange for professional services, specialised to international
sourcing is suggestive of the existence and magnitude of such costs. These
companies undertake on behalf of their customers the process of identifying
suitable suppliers; verifying product quality; dealing with customs proce-
dures and; assuring product compatibility with domestic regulations, on-

time delivery, and competitive pricing.

This paper is also closely related to the agglomeration literature. Agglomer-

ations!©

arise when firms of the same industry locate close to each other to
take advantage of scale economies. The driving forces of agglomerations are
(i) the benefit of labour pooling, i.e. the access of firms to a variety of skilled
specialised employees as well as the access of specialised employees to jobs;
(ii) final producers’ access to a range of industry-specific intermediates and
respectively the access of intermediate inputs producers to buyers and; (iii)
the ease of communication, information transfers and exchange of innova-

tive ideas facilitated by the proximity between firms. This is also known as

the Marshallian ‘trinity of agglomeration economies’.

The idea that the proximity to firms involved in international trade could

induce more firms to follow suit has extensively been explored with regard

10Famous examples of clusters are Silicon Valley, the "neighbourhood" of many of the world’s
largest high-tech corporations and the automotive industry in Detroit.
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to exporting activities. Aitken et al. [1997], conceptualised the spillover ef-
fect in this context as the net effect of market and non-market externalities
(information spillovers/externalities, competition effects and cost-sharing)
between firms at proximity.!! The early literature on export spillovers pro-
vides mixed evidence for the mechanism. More recently, Koenig [2009]
and Koenig et al. [2010], using a detailed dataset on French individual ex-
port flows, at the product-level and by destination country find that export
spillovers are sector- and destination-specific. Koenig et al. [2010] argue
that in light of increasing support for the destination-specific nature of ex-
port spillovers it is unsurprising that previous studies using aggregated data
(across destinations) have failed to provide strong unanimous support for
this effect. Choquette and Meinen [2014], provide further insights by inves-
tigating the different channels through which the export spillover effects
come to play (labour mobility, intra-industry linkages and inter-industry
linkages). In the recent contributions to export spillovers the spillover mech-
anism is assumed to operate via lowering the fixed costs associated with

exporting.

The literature on export spillovers is primarily empirical. A notable excep-
tion is Krautheim [2013], who develops a model of trade featuring hetero-
geneous firms and monopolistic competition where fixed export costs de-
crease with the presence of other exporters. On the intensive margin, Rauch
and Watson [2003], show that the agglomeration of exporters mitigates the
uncertainty that the buyer faces at the onset of a commercial relationship

regarding the supplier’s ability to deliver larger orders, leading to larger ex-

11The empirical literature on export spillovers has been developed among others by Greenaway
and Kneller [2007], Karpaty and Kneller [2011], Andersson and Weiss [2012], Bernard et al.
[2003], Barrios et al. [2003].
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ports at the firm-level. Moreover, Cassey and Schmeiser [2013], develop a
model based on Chaney [2008], where destination-specific export spillovers

operate via the intensive margin on the back of a cost-sharing mechanism.

The import side of trade has so far received relatively less attention in the
literature and this tendency carries over to the study of spillovers. Pateli
[2016]'2 is one of the first papers comprehensively investigating spillovers
on firm-level import decisions. Using a rich data set on Swedish firms’ im-
ports at the product-level and by source country, spanning the period be-
tween 1997 and 2011, the author provides evidence of spillovers on indi-
vidual firms’ decisions to start importing a particular intermediate product
from a given source market. The spillover mechanism is found to be the
strongest when region- and industry-specific. The only other work I am

aware of is Bisztray et al. [2017],13

who use firm-level data from Hungary
and estimate knowledge spillovers between importers through spatial and

managerial networks.

In the model I propose, import spillovers are perceived as exchanges of
import-relevant information between existing and prospective importers of
an intermediate product variety (i.e. product-country pair) and are assumed
to occur within the boundaries of a region and industry cluster. I remain ag-
nostic as to the incentives of the firms that engage on either side of this

informational transaction and treat import spillovers as an externality.'* I

125ee also Chapter 1 of this present thesis. An earlier paper by Lépez and Yadav [2011], also
explores spillover effects on imports of intermediate inputs. Having access to a less detailed
data set, the authors are however restricted to a limited set of questions.

13 Unpublished paper.

14 Other papers explore this channel in depth. For example, Oberfield [2017] develops a the-
ory in which the network structure of production forms endogenously. In this model, each
entrepreneur sells a particular good and can employ a variety of techniques to produce that
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therefore contribute to the literature with the first framework that formalises
a spillover mechanism operating via lowering the fixed costs associated with
international sourcing and explores its implications for the firms’ margins of

global sourcing.

Finally, this paper also relates to the literature on firms’ foreign sourcing de-
cisions. Our knowledge about the determinants of firms’ import behaviour
remains incomplete. Bernard et al. [2011] provide comprehensive evidence
that the main firm-level facts about exporters also hold for importers.!>
The study of the firm’s decision to import intermediates however cannot be
treated as the mirror image of the export decision. Import decisions feature
interdependences as international sourcing affects the firm’s marginal cost of
production. Hence, contrary to the general approach in the exporting lit-
erature, firms’ entry decisions in the case of importing cannot be viewed in
isolation. Moreover, the hierarchical sorting along the extensive margin that

characterises export models does not arise as a general result in models of

international sourcing.1®

Previously, several papers have developed theoretical frameworks that yield

clear-cut general predictions for the extensive margins of importing by in-

good, each using labor and exactly one other entrepreneur’s good as an intermediate input,
with productivity specific to that input. The key decision faced by the entrepreneur is which
other entrepreneur’s good to use. The collection of known production techniques forms a
network comprising each entrepreneur’s potential suppliers and customers who might use
the entrepreneur’s good as an intermediate input. Relatedly, Eaton et al. [2016] propose a
model of product trade occurring via random meetings where buyers, who may be house-
holds looking for final products or firms looking for inputs, connect with sellers randomly.

15 They show that importing is a rare activity and that U.S. importers are more than twice as
large and about 12% more productive than non-importers.

161n particular, in the presence of heterogeneous fixed costs (either country and/or product
specific) the theory features no general predictions for the extensive margin of importing.
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flicting assumptions that mute these interdependences.!” These assump-
tions, are however at odds with the empirical patterns of global sourcing ob-
served in the data.'® The challenges of modelling firm-level import decisions
in the presence of such interdependences are explored in depth in a recent
paper by Antras et al. [2017].1° The authors build on the Eaton and Kor-
tum [2002] framework and develop a model to analyse firm-level sourcing
decisions in a multi-country world. In their setting, firms’ sourcing decisions
consist of determining the set of markets that they will source their inter-
mediate requirements from. They show that, under an empirically relevant
condition, selection into importing exhibits complementarities across source
markets and yields a pattern of strict hierarchical sorting, whereby less pro-
ductive firms import intermediates from a subset of the source markets their
more productive competitors source from. They exploit these complemen-
tarities to analytically define the extensive margin and go on to estimate the

model applying an iterative algorithm developed by Jia [2008].

I use Antras et al. [2017], as a reference and develop an Armington-style

175ee Goldberg-Koujianou et al. [2010], Kasahara and Lapham [2013], Gopinath and Neiman
[2014], Halpern et al. [2015] et cetera.

18 These papers often assume that varieties within the same intermediate product class are
perfect substitutes and/or that the fixed costs of sourcing are the same across intermediate
products. Note however that in the data, firms source multiple varieties of the same interme-
diate product. Moreover, the patterns of global sourcing suggest that fixed costs associated
with entry in the international markets of intermediates have both a source-market and a
product dimension. See evidence illustrated in tables 2.1-2.4.

191n addition, in an unpublished paper, Blaum et al. [2017a], build on a standard Armington-
style’ framework of import behaviour and propose a general model featuring complemen-
tarities between sourcing decisions and fixed sourcing costs. Intermediates can be sourced
domestically or from multiple countries, which exhibit quality differences (that is, foreign
varieties can be of higher or lower quality). The model allows for unrestricted firm het-
erogeneity in firm-level productivity and fixed costs. They show that the theory features no
general predictions for the extensive margin and go on to derive a robust and testable predic-
tion for the intensive margin. Their main contribution is establishing a lack of homotheticity
in international sourcing. Conditional on the extensive margin, larger firms spend more on
their most important variety.
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framework that exhibits ‘love for variety’ to model import-behaviour. I build
a multi-country model of international sourcing with heterogeneous firms
where I incorporate a spillover mechanism. Within each country, economic
activity is spread across multiple regions and industries. Manufacturers use
domestically produced intermediate inputs and also source intermediates
from abroad. International sourcing is subject to variable (iceberg type) as
well as fixed costs. The modelling of the firm-level sourcing decisions, de-
parts from the Antras et al. [2017] framework with respect to several key
modelling assumptions.?® Firms’ sourcing decisions here consist in deter-
mining the product-country combinations that firms will include as inputs
to their production process (rather than the set of source markets). Interme-
diate goods are differentiated by their country of origin, i.e. each interme-
diate product is produced in several countries around the world but, these
product varieties are not seen as perfect substitutes from the final goods pro-
ducers’ perspective. Therefore, the proposed framework allows for multiple
active varieties per product and firms source the same product from multi-
ple markets. Moreover, in the data we observe that only a handful of firms
engage in international sourcing, importing a limited number of intermedi-
ate products from a few source markets. Consistent with this observation, I
assume that fixed costs of sourcing have both a product and a source-market
dimension unlike Antras et al. [2017] where the fixed costs of sourcing are

source-market specific.

My analysis focuses on the implications of import spillovers for the firms’
margins of global sourcing. I investigate how the characteristics of the

spillover mechanism interfere with the determinants of firm-level import

2071p fact, the proposed framework is akin to Blaum et al. [2017a].
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behaviour and in particular, (a) the process of determining the set of in-
termediate product varieties to be used as inputs to the firms’ production
(the firm’s extensive margin) and (b) firm-level import demand (the firm’s
intensive margin). As in the reference paper, the presence of complemen-
tarities between the firms’ sourcing decisions delivers tractability, allowing
me to characterise both the intensive and extensive margins of importing.
Exploiting comparative statics and using the Topkis monotonicity theorem,
I explore the interactions between the spillover mechanism and the margins

of global sourcing.

I find that spillovers can enhance firms’ access to a wider range of inter-
mediate product varieties. Given the growing evidence on the productivity
gains accruing to importers of foreign intermediates,?! the import spillover
mechanism appears to be another, not yet fully acknowledged, source of the

productivity gains associated with agglomeration.

Moreover, so long as the spillover mechanism does not bias firms’ sourc-
ing decisions towards intermediate varieties of inferior quality, accounting
for informational exchanges between importers can expand the cost savings
arising from inputs trade and result into lower consumer prices. However, to
the extent that the spillover mechanism encourages the adoption of interme-

diate product varieties of inferior quality and/or compatibility attributes, it

21For example, Goldberg-Koujianou et al. [2010], using detailed firm-level data from India
find that trade liberalisation through facilitating access to previously unavailable inputs fos-
tered product creation, accounting on average for 31% of the new products introduced by
domestic firms; Halpern et al. [2015], investigate the effect of importing inputs on firm pro-
ductivity and attribute one quarter of the growth experienced by Hungarian firms between
1993-2002 to imported inputs; Bgler et al. [2015], find that R&D and international sourcing
are complementary activities. An implication of their work is that improved access to im-
ported inputs promotes R & D investments and, ultimately, technological change. Moreover,
Kasahara et al. [2016], using Indonesian data show that importing substantially increases
the relative demand for educated workers within each occupation.



86 ESSAYS ON INTERNATIONAL TRADE

leads to inefficiencies in the determination of the extensive margin of sourc-
ing. This is particularly relevant for policy makers. As opposed to gathering
information related to exporting activities, public interventions are rare in
the case of importing. Subsequently, informal informational transfers across
firms may be an important channel for lowering the cost of entry into in-
ternational markets for intermediates. My findings however suggest that
spillovers need not be the best way of gaining access to import relevant in-
formation. This is an argument in favour of policies focused on facilitating
firms to build their sourcing strategy on the basis of what suits best their
production requirements by lowering informational barriers associated with

importing.

In addition, my findings suggest that import spillovers when embedded in
a framework that is rich enough to account for the interdependences in the
firms’ international sourcing decisions it yields theoretical predictions that
are closer to the data compared to other models in the literature. In par-
ticular, the strict hierarchical order of the extensive margin of sourcing that
the Antras et al. [2017] model delivers is too strong a prediction. In fact,
while the data confirms that more productive firms tend to source more va-
rieties, we often observe that less productive firms source different product-
country combinations. The authors promote the heterogeneity of fixed costs
of sourcing?? as a possible explanation for the violation of the strict hier-
archy pattern in the data. Their structural estimation results highlight the
importance of heterogeneous fixed costs in matching the model to the data.

In the framework I propose however, the inclusion of a region- and industry-

22Fixed costs of sourcing in their framework are source-market specific as the sourcing decision
pertains to selecting a set of source-markets for intermediates.
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specific spillover mechanism breaks down the strict hierarchy prediction,

which here only holds within the boundaries of a region-industry cluster.

The paper is organised as follows: Section 2.2, summarises some key facts
about the patterns of international sourcing analysing a data set of firm-level
imports by product and by source-market, spanning a 14-year period and
covering the universe of Swedish firms; Section 2.3, lays out the structure of
the economy; Section 2.4, analyses the firm’s problem; Section 3.3, solves
for the general equilibrium; Section 2.6, examines the impact of spillovers
on the extensive and intensive margins of sourcing; Section 2.7, further dis-
cusses the nature of the spillover mechanism and the implications of adopt-

ing different formulations and the last section concludes.

2.2 Facts about international sourcing

2.2.1 Importing activity is rare and highly concentrated in the source-

market and the product space

Table 2.1 shows that the import activity of Swedish firms is highly concen-
trated geographically, in the product space but also at the firm level. The
median country is only involved in two firm-product cells but the top 1%
of Sweden’s source markets are present in 5,824 distinct firm-product cells.
Half the imported product codes are only present in 15 firm-country cells
but the most intensively sourced products are active in more than 538 firm-

country combinations.

Import activity is also highly concentrated at the firm level with the median

firm sourcing only one product-country combination per year and the top
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1% of importers sourcing more than 50.23

The last four rows of Table 2.1, indicate that there is also considerable het-
erogeneity in Swedish firms’ sourcing behaviour regarding all dimensions
of the extensive margin. The median importer only sources one product
code from from a single source market. The top 1% of importers though
source from as many as 17 distinct markets, 30 different product codes. We
also observe significant heterogeneity and concentration along the variety
margin. Around half of Swedish importers source each intermediate from a
single source market. The top 1% of importers however, source as many as
7 varieties per product (i.e. the same product code from 7 different source
markets). In the same vein, 75% of importers source at most 3 product codes

per market while 1% source (more than) 8 products per market.

I rely on these patterns to motivate the assumption that fixed costs of sourc-
ing have both a source-market and a product-level dimension. If fixed costs
were country-specific, we would expect the following pattern to arise in the
data. Having incurred the fixed costs associated with gaining access to a
source-market, firms would seek to source a number of products from the
same market to spread the respective fixed costs across a number of transac-
tions. We would then observe in the data firms importing multiple products
from each market for which they have incurred the fixed sourcing costs. On
the contrary, if fixed costs were product-specific, firms would be observed
sourcing multiple varieties of a few product codes. The lower panel of Table

2.1 instead shows that only a few firms engage in international sourcing and

23 These results should not be viewed as a oddity of the Swedish data. They are in accordance
with findings of Blaum et al. [2017a], for French firms and Gopinath and Neiman [2014] for
Argentinian firms.
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that the majority of importers only source a small number of products from

a handful of countries.2*

Table 2.1: Imports of Swedish firms are highly concentrated

Percentiles 25% 50% 75% 90% 99%
# of annual trade interactions per source-market 1 2 42 472 5,824
# of annual trade interactions per product 3 15 46 142 538
# of annual trade interactions per firm 0 1 4 13 54

# of source markets per firm 1
0
1
1

1 3 7 17
# of products per firm 1 3 8 30
# of products per source market 1 2 3 8
# of source markets per imported variety 1 2 3 7

Source: SCB, data on the universe of Swedish manufacturing firms (1997-
2014).

2.2.2 Importers are different

Firms that are active in international markets (either through importing,
exporting, or foreign direct investment) are known to systematically differ
from firms with purely domestic activities. They tend to be bigger, employ
more workers, pay higher wages and, feature higher productivity. Table
2.2 shows that Swedish firms that either import or export have on average
almost double the production scale, employ circa 50% more workers, pay
around 5% higher wages and are almost 20% more productive compared to
firms that neither export nor import. Moreover, firms that enter foreign mar-
kets both to source intermediate inputs and to sell their output significantly

outperform firms with only domestic activities.

241 discuss this assumption in more detail in Appendix E.
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Table 2.2: Firms with international activity differ

firm neither firm only firm only firm both
imports nor  exports imports imports and

exports exports
employment 8.5 13.7 12.3 40.6
wage (tsd. SEK) 251.8 263.5 266.9 289.5
VA per worker (mn SEK) 1.3 1.6 1.7 1.9
output (mn SEK) 11.2 20.6 20.3 83.2

Source: SCB, data on the universe of Swedish manufacturing firms (1997-
2014).

2.2.3 Importers’ premia are increasing along the variety margin of sourc-

ing

Differences in the performance of importing and non-importing firms in-
crease with the intensity and the scope of import activity. Table 2.3, sum-
marises the relationship between firm characteristics and the firm-level ex-
tensive margin of importing. Swedish data suggest that high performance
firms tend to import a greater range of intermediates. In particular, firms
that import more than ten distinct product-country combinations are almost
9 times bigger (in terms of output) and almost 6 times bigger in terms of
employment, compared to firms that source a single intermediate variety
from abroad. Table 2.4 communicates another interesting pattern that we
observe in the data. High performance firms tend to source the same prod-
uct code from multiple countries. Firms that import on average at least ten
varieties of the same product code are more than three times bigger in terms
of employment and almost six times bigger in terms of output compared to

firms that source each product code from a single origin.
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Table 2.3: The variety margin of importing (A)

varieties Employees avg. wage Value Added output

(number) (tsd SEK)  per worker (mn SEK)
(mn SEK)

1 12.5 265.5 1.5 18.5

2 15.0 271.5 1.8 24.0

3 17.7 277.3 1.8 29.2

4 18.7 281.9 1.9 31.2

5 22.4 286.8 2.0 40.0

> 10 74.9 305.8 2.2 166.8

Source: SCB, data on the universe of Swedish manufacturing firms (1997-
2014); Notes: Firm-performance measures correspond to means over the
period covered.

2.2.4 Import activity is concentrated regionally

Figure 3.1, illustrates the regional patterns®> of import activity in Swedish

data. Import activity appears to be spatially concentrated.

2.3 The Economy

There are C countries in the world. A given country ¢ € C consists of R
distinct regions.?® Region r = 1,2,...,R, is populated with L, consumers,
each endowed with one unit of labour inelastically supplied for production.

Within every region, economic activity is organised around three productive

25Where region is the county.

26 Allowing for countries to feature a different number of regions doesn’t have material impli-
cations for the purposes of this exercise. I therefore do not index the set of regions with a
country subscript. Moreover, allowing for multiple regions in the foreign countries is incon-
sequential for the results. The proposed framework is therefore equivalent to a framework
where the foreign countries consist of a single region.
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Figure 2.1: Distribution of importing firms by county, 2011

Source: Data from Statistics Sweden.
Regional concentration of import activity is measured by the number of im-
porters in each county.
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Table 2.4: The variety margin of importing (B)

markets Employees avg. wage Value Added output
per product (tsd. SEK) per worker (mn. SEK)
(number) (mn. SEK)

1 29.4 280.9 1.8 56.8

2 42.7 292.7 2.3 91.2

3 44.9 296.2 2.2 96.4

4 40.8 301.7 2.3 103.3

5 50.6 302.1 2.6 157.2

> 10 110.3 357.7 3.1 330.5

Source: SCB, data on the universe of Swedish manufacturing firms (1997-
2014); Notes: Firm performance measures correspond to means over the
period covered.

functions: (i) the production of a homogeneous non-manufacturing good,
(ii) the production of intermediate inputs and (iii) manufacturing produc-

tion, which takes place in S distinct industries.

2.3.1 Preferences

The representative consumer’s preferences are defined over the consumption
of both the homogeneous non-manufacturing consumption good (qo,), as
well as the consumption of the composite output of each manufacturing
industry s € S. Her upper tier utility has a Cobb Douglas form:%”

S
S
U, = go "~ 2= T (Qus, )™ @1

s=1
The introduction of the numeéraire good (qo,) allows me to close the model

while abstaining from the endogenous determination of wages, which is be-

271 assume that there are no differences in preferences between different regions.
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yond the scope of this exercise. It is produced by perfectly competitive firms,
using labour as the only input, subject to a country-specific technology re-
quiring a2 units of labour to produce one unit of the numéraire. It is freely
traded across regions within the country and also internationally. Provided
that the commodity good is produced in all regions/countries,?® free trade
leads to price equalisation across regions p! = pg,. With perfect compe-
tition, the commodity’s price in each region is equal to the marginal pro-
duction cost (w,ad = w,s a?) leading to regional wage rates being equalised
Wy = W1 = We, where w, is the national wage rate. Moreover, free trade
across countries leads to (international) price equalisation and pins down

the relative country wage rates to the relative country-specific productivities

0
a

. 0_ .0 Oa __ 0 We — _c_
in that sector p) = Py € Welem =Wy ay €5 = 40

Preferences for the composite output of each manufacturing industry s, are
in turn defined over the consumption of horizontally differentiated varieties

according to a standard symmetric CES aggregator.

Qn,, = < / qm(w)ﬁvldw> o (2.2)
weQ,

o > 1 is the elasticity of substitution between any two final good varieties.

Qs is the set of horizontally differentiated manufacturing varieties that pro-
ducers in industry s supply in equilibrium to consumers of region . Demand

for each w € Q)5 in region r is:

()

1a(@) = 5(~2) " Brapra() 2.3)

where p,s(w) is the price consumers in region r pay for one unit of w € Q,,

o—1

S
28 Assume that the share 1 — E 1s of the external sector is large enough to ensure that this

s=1
good will be produced in all regions and countries in an open economy equilibrium.
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and B, is defined as a region- and industry-specific market demand term:

l o

(

o o0—1

By

Yo nawL, Py (2.4)
The price local consumers pay for one unit of industry’s s composite output
in region r is:
1
Py, = {/ prs(w)licdw e (2.5)
w€Q s

Consumer welfare in the region is a function of the overall price index P"

and equal to

w
Wr = ﬁ (2.6)
where
S S S
725 Ns 1- N s —MNs s
P (=) S e I, @)
s=1 s=1

2.3.2 Production technology and market structure

Within each region-industry cluster {r, s}, there exists in equilibrium an en-
dogenous measure of N,.; producers operating under monopolistic competi-

tion.

The Melitz [2003] framework and timing apply. To enter industry s in region
r, firm i faces a region- and industry-specific fixed cost of entry fZ (units of
labour), that is thereafter considered sunk. After incurring the entry cost,
firms [a] gain ownership of a ‘blueprint’ that entitles them to the produc-
tion of a unique, horizontally differentiated variety of industry’s s composite

output?’ and; [b] gain access to a one-off draw from a (common) produc-

29The entry costs generate firm-level returns to scale and imply that each firm will choose to
produce a unique variety w.
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tivity distribution.3® The core productivity parameter (¢), is firm-specific,

reflecting variation in ability across firms and is time-invariant.

I assume away both domestic (inter-regional) and international trade in fi-
nal goods as the focus of the model is on the firms’ sourcing decisions. The
simultaneous determination of the firm’s import and export decisions in the
presence of spillovers between existing and prospective importers would in-
troduce an additional layer of complexity that is beyond the scope of the

question addressed here.

Manufacturing production requires each firm i (located in region r and op-
erating in industry s)3! to determine its ‘sourcing strategy’ T; ().
Definition. The firm’s sourcing strategy T;(¢}), describes the firm’s decisions

regarding its extensive margins of sourcing, i.e. which intermediate products to

include as inputs in its production process and where to source them from.

Intermediate goods are assumed to be differentiated by their country of origin
and hence, inputs within the same product class produced in different coun-
tries are not treated as being perfectly substitutable from a manufacturer’s

perspective.32

The model therefore distinguishes between intermediate products and inter-

mediate product varieties, where the latter term refers to an intermediate

30The productivity distribution is assumed to be common across regions, industries and coun-
tries.

31Each manufacturer is pinned down to a specific region and industry. Hence, there is no need
to index firm-specific variables by region and/or industry. The subscript ¢ will stand for firm
% located in region r and operating in industry s.

32Depending on the country of origin differences may arise within the same product class
with respect to quality, technology, compatibility with safety requirements and environmental
standards (e.g. quality differences between Italian and Indian fabric; differences with respect
to health and safety standards compliance between EU-produced and non-EU produced fabric
dye et cetera.)
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product-country pair j = {k,c}. k € K*, where K" is the global space of in-

termediate products and ¢ € C, where C is the set of countries in the world.>3

Conditional on T;(¢), the firm assembles a composite bundle of intermediate

product varieties (X;).34

Equation (2.8) below, summarises the firm’s production technology:3>

4i(¢) = ¢ Xi(Ti(¢)) (2.8)
Since the focus of the paper is on the determinants of the composition of X;
and the effect of spillovers between importers on individual sourcing deci-
sions, the other factors of production (labor and capital) have been muted.
Hence, the firm-level core productivity ¢, governs the mapping between the

composite intermediate bundle and the production of final goods.

X, is in turn defined as a symmetric CES aggregator over imperfectly sub-
stitutable intermediate varieties, with a constant and symmetric elasticity of
substitution equal to p > 1.
o—1y &
X; = ( > (IijVijij)T) o (2.9)

JeL($)
Lij={1, 0}3-]: | is an indicator variable taking the value of one if intermediate

product variety j is included in X;. The term x;; denotes firm i’s demand

33Let K stand for the set of intermediates produced locally in the home country ¢ € C. For the
purposes of this exercise it is not of interest whether K, and K. coincide i.e. whether all in-
termediate inputs are produced in all countries, or whether the set of domestically produced
intermediates is a subset of the global set of intermediates. I therefore drop the subscripts
and will hence denote the set of intermediate goods that are available to manufacturers as
K.

34Under the conditions that guarantee the general equilibrium solution the assembly of the
composite bundle of intermediate inputs is determined by the firm’s initial productivity draw,
its location and activity.

35Note that, in the absence of a nested production function there is no effective distinction
between products and varieties. Each product-country combination is treated as a distinct
product in its own right.
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for each intermediate variety j € I;(¢). We can think of v, (vs; > 0) as
parametrising industry-specific ‘quality’ attributes attached to a particular
variety. In this context, ‘quality’ encompasses any value generating charac-
teristics, but also the degree of compatibility of a given intermediate variety

with the industry’s production requirements and technology.>®

Producers of intermediate goods operate in a perfectly competitive environ-
ment.3” Labour is the only input and the production process is governed by
a;; the unit labour requirement in country ¢ for the production of interme-

diate input k.

It is also useful to define &;, known in the literature as ‘pure price’.38
g=2L (2.10)
Vsj

Pj = Teowea; is the price manufacturers in country ¢ pay for (imported)
intermediate product variety j. Manufacturers are price-takers regarding
intermediates. The inverse of &,; is a measure of the ‘quality flow per dollar

spent’ on variety j, or ‘value for money’.

36 Consider for example the quality encompassed in Pakistani cotton fabric from the perspective
of a bed linen manufacturer versus that of a cleaning rugs manufacturer.

37 The model could instead incorporate a monopolistically competitive intermediate sector with
a fixed mass of firms. As the focus here is on the sourcing decisions of final goods producers
in the presence of a spillover mechanism rather than the determinants of the set of interme-
diate inputs, I have chosen to simplify the framework by normalising the intermediate sector.
Qualitatively the results of interest would not be affected.

381 assume that the quality attributes and the resulting price adjusted quality parameters vary
at the intermediate variety level and are not equalised across inputs as it is often assumed in
the literature. Blaum et al. [2017a] (and an earlier version dating 2013), show that while
equalising price adjusted qualities is a convenient assumption, facilitating the characterisa-
tion of the firm’s extensive margin, it is not in fact consistent with the data. In particular,
they show that expenditure shares within firm-product cells across sourcing countries, far
from being equalised, are highly concentrated on few suppliers.
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2.3.2.1 Domestic and international sourcing;:

Domestically produced intermediates are freely traded between a country’s
different regions. Final goods producers in country ¢ can therefore access
domestically produced intermediate inputs that are relevant for their pro-
duction process (i.e. vs; > 0) without incurring any additional variable or
fixed sourcing costs (i.e. t,,» =1 for 7' € cand f; =0 for j = {k,c} where

c is the home country).3?

Manufacturers can also access intermediate inputs that are produced abroad
subject to incurring both iceberg type variable trade costs, . > 1 for c# ¢,

as well as fixed sourcing costs f; > 0.

Variable trade costs are specific to the trade partners’ country pair and do
not depend neither on the region where the intermediate producer is lo-
cated, nor the region where the manufacturer purchasing the intermediate
is located. Moreover, variable trade costs are not product-specific, i.e. any
intermediate input shipped from country ¢’ to country c is burdened with

the same variable cost.*?

2.3.2.2 The spillover mechanism

The spillover mechanism takes the form of a variety-specific fixed sourcing

cost,*! that decreases with N,s;, the number of importers of variety j oper-

398ince the unit labour requirement for the production of intermediates is governed by a
national-level technology and given that wages are equalised across the regions, the price
for domestically produced intermediates doesn’t vary across regions.

40This assumption is not relevant for the results.

41 Consistent with the evidence presented in Table 2.1
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ating in the region-industry cluster {r,s}.#2

[i(Nv) = F5 % [BragNeg] (2.11)
In other words, equation (2.11) implies that as more firms in the region-
industry cluster {r,s} incur f; and take up importing variety j, its use by
other firms operating in the same cluster will gradually pick up as the as-
sociated fixed costs will be lower for subsequent importers. The underlying
hypothesis for this formulation is that any knowledge acquired by existing
importers (i.e. firms that have already incurred the respective fixed sourcing

costs) may spill over to other firms in {r,s}.

Parameters B, < 0 contain the pace at which the fixed costs decline, ensur-
ing interior solutions exist. B is the elasticity of the fixed cost with regard
to N,s; and represents the strength of the spillover mechanism.*3 Orgj < 1
is a scaling parameter that can be interpreted as a decay factor, reflecting
the fraction of information being lost when transferred between firms. It
is treated as being variety-specific since the information attached to some
varieties may be more (or less) straightforward to share, as a result of differ-
ences in technical complexity (e.g. inputs that require specific knowledge,
skills and/or experience in order to be integrated in the firm’s production
process), or differences in the degree of firm-specificity of such information
due to product customisation (e.g. niche technological equipment versus

standard mechanical components).

The regional dimension of the scaling parameter takes into account the fact

42The modelling of import spillovers therefore resembles Krautheim, 2013. The analysis fo-
cuses on the variety-specific spillover since the firms’ sourcing decision in the model are
taken at the variety level.

43To guarantee the existence of an interior solution, I impose p< “;1 <1
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that location may also affect the nature of the informational transaction,
as some environments are more conducive to the dissemination of infor-
mation/knowledge. For example, regions that regularly host commercial
events, regions that are close to government agencies and foreign govern-
ment representations, or regions that attract specialised workers etc., can be

expected to feature a higher level and intensity of informational exchanges.

In the same vein, the industry-specificity of the scaling parameter acknowl-
edges that informational exchanges may be easier in some industries com-
pared to others. Factors like the degree of innovation, the frequency of intra-
industry fairs, governmental support, the degree of employment turnover

etc., affect the diffusion of information/knowledge.

The formulation adopted in (2.11), assumes that exchanges of import-relevant
information between firms are variety-specific (i.e. import relevant infor-
mation is attached to a given product-country pair and is not transferrable
across products and/or sources) and only occur within the boundaries of
the region-industry cluster (i.e. import-relevant information fully depreci-
ates with physical and/or technical distance). Under these assumptions (i.e.
for &_,5; = 0,5 = op5—; = 0, where —r stands for any region other than r,
—s stands for any industry other than s and —; stands for any variety other
than j5), a closed form solution for the model can be obtained. In Section 2.7,
I discuss the nature of the spillover mechanism in greater detail and focus
on the theoretical implications of adopting a more general formulation that
accounts for informational exchanges occurring on the back of inter-industry

linkages and/or inter-regional ties.
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2.4 The firm’s problem

The assumption that firms take prices for both domestic and imported inter-
mediates as given and the modelling of the production function as featuring
constant returns to scale, introduce a separability between the intensive and

the extensive margins of international sourcing.

The separability between the two margins allows us to approach the firm’s
profit maximisation problem given its sourcing strategy and hence, to estab-
lish some results for the intensive margin without first having to solve for the
firm’s extensive margin. This is particularly useful, as solving analytically for
the extensive margin of sourcing is a challenging and computationally de-

manding process (see the discussion in Section 2.4.2).

2.4.1 Profit maximisation, conditional on I;(¢)

The firm’s profit maximisation problem is summarised by:**

p(qﬁl}ﬁé))m@vﬂ@)) = pi(P,Ti($))gi (P, Ti(d))—

Ci(O.T(0)a (DT d) —w Y fi(Nrgj) (2.12)
7ebi(d)
where ¢;(¢,Li(¢)) is residually determined in (2.3). C;(¢,T;(¢)) stands for

the marginal production cost given the firm’s core productivity parameter ¢
and conditional on its sourcing strategy I’;(¢). Solution to this problem gives

rise to the firm’s profit maximising price.

Pi.T(9)) = 2 Ci(4.Ti(9)) (213)

44Note the change in notation: Firm-level performance measures are no longer indexed by the
variety w but by its productivity and sourcing strategy.
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As it is standard in this class of models, the price charged is a constant mark-
up over the firm’s marginal cost. Replacing (2.13) and (2.3) in (2.12) the
profit function reads:

MO L) =B [GOT@)] v X HN) 214
JELi ()

2.4.1.1 Optimal input demand

To satisfy demand for its output, firm ¢ requires

Xi(.T(¢)) = y’fp“’) — - DBLGON@) " (215)

units of the composite bundle of intermediate varieties.*> Each firm, tak-

ing demand for its output as given and being a price taker in markets for
intermediates, determines its optimal demand for the intermediate product
varieties in it sourcing strategy. The solution to the firm’s cost minimisation
problem yields:

g (0.5(6) = (0 DE PR L@ Bt 216)
where P;(¢,Li(¢)), is the cost firm ¢ faces in assembling one unit of the
composite intermediate bundle X;(¢,L;(¢)).

Po.LoN=( D & )7" 2.17)
JET(9)

45Replace for 2i(¢,L;(¢)) from equation (2.13) in equation (2.3) to obtain local demand
for the firm’s output (¢,;(¢$)). Then set y;(¢) = ¢;(¢) in equation (2.8) and solve for

Xi(6,T;(9))-
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Following the terminology adopted in this strand of the literature, it is useful
to define two more terms.*® The firm’s ‘sourcing capacity’ ©;(T;()):

e = > &;° (2.18)
JET; ()

1—p . ) o . -
where & j ? is defined as the variety’s ‘sourcing potential’.

0;(I;(¢)) increases both with the number and the price/quality attributes
of the intermediate product varieties that the firm uses as inputs in its pro-
duction process (i.e. both with the number and the characteristics of the
elements in its sourcing strategy set). In particular, conditional on I;_;(¢),
sourcing an additional variety j expands i’s sourcing capacity.*’ Moreover,
conditional on T;_;(¢), including variety j with sourcing potential Eij_p will
induce a greater increase in i’s sourcing capacity compared to the alter-
native of including an ‘inferior’ variety ;' (ie. for Eij_p > éij_,‘) we have
0i(¢. 13 (¢)) = Oi(d, Ty ().

This term therefore, summarises the scope and worth of the firm’s interna-

tional sourcing activity.

2.4.1.2 Marginal cost

Conditional on its sourcing strategy I;(¢), firm i's marginal cost reads:

Ci(d.Ti() = %Pi@,w)) =
1
b

o (2.19)
CIHON

46 These terms are defined in the same way -given the different modelling assumptions- as in
Antras et al. [2017].

Yie. AO;(¢,T;;(})) > 0.
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The firm’s marginal cost and therefore the price it charges to its customers

(2.13), is a function of its sourcing capacity ©;(¢,T;(¢)).

The firm’s sourcing capacity reflects the potential for cost savings achieved
via international sourcing. The cost savings from the inclusion of intermedi-

ate product variety j in firm i’s sourcing strategy is equal to:*8

ACH(.Ti () = %A%(M(@)ﬁ )(2.20)

Hence, all factors affecting firm-level sourcing decisions have a direct bear-

ing on the firm’s variable production costs, prices and consumer welfare.

In a number of firm-level import models (see Antras et al. [2017], Gopinath
and Neiman [2014], Halpern et al. [2015], Kasahara and Rodrigue [2008],
Amiti et al. [2014], Goldberg-Koujianou et al. [2010]) inputs trade is shown
to lower the unit cost of production. These findings are particularly impor-
tant as the cost-saving implications of inputs trade extend to consumer wel-
fare.*® Indeed, in a recent paper Blaum et al. [2017b], develop a methodol-
ogy to measure how consumer prices are affected by inputs trade. Applying
their methodology to French data the authors find that prices of manufac-

turing products would be 27% higher in the absence of inputs trade.

In addition, note that a firm’s marginal cost depends both directly and in-
directly (via ©;(T;(¢))) on #’s core productivity ¢. It can be shown that a

firm’s sourcing capacity is non-decreasing in ¢ (Proposition 1).°° Equation

1

180, (¢,T;; () > ©;— i (¢,Ti—j(9)) TES (eij(¢7rij(¢))) -e <

1
(®i7j<¢,rifj(¢)>) 0 G ACH(O.T(9)) <.

49 Cost savings can arise from a firm gaining access to a wider range of inputs, cheaper inputs
and/or to inputs of superior quality enhancing the firm’s efficiency.

505ee proof in Appendix A. Note however that this does not imply that more productive firms
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(2.19), shows that firms with a high productivity draw, face lower variable
costs both because they are more efficient in transforming intermediate in-

puts into final products and because they achieve a higher sourcing capacity.

2.4.2 Characterising the firm’s optimal sourcing strategy

1
InaXJ 'ni(q)alilalz?a---v] 0 I(ZIUEQ ) 1 rs_wzlijfj(Nrsj)
Iije{oal}j:1 jedJ JjeJ
(2.21)
where I;; is an indicator variable that takes the value one when j € I;(¢)

and is equal to zero otherwise.

2.4.2.1 individual sourcing decisions

Firm ¢ will include variety j in its sourcing strategy set I;(¢) if and only if
the firm’s profits when j € I;(¢$) are no smaller compared to its profits when

jeTL(d) ie. when:

ni(¢7E(¢))> i(0.Ti—53(9))

o—1 o—

= " (04T 0)) T = (O (T (4))) ]BN > wf;(Nys;)

— q)c_lA@ij(q)yri(q))) e = Byrs > wfj(Nrsj)
(2.22)

The last expression under equation (2.22) illustrates how the firm compares

the marginal gain from adding variety j in its sourcing strategy, against the
incremental fixed cost associated with sourcing that additional variety. The

firm will include j in its sourcing strategy set if and only if, the former at

source more varieties. This finding should therefore not be interpreted as establishing hier-
archical sorting in firms’ sourcing decisions. Moreover, this result is only established within
the same region-industry cluster but needs not hold across regions and/or industries, as the
factors affecting individual sourcing decisions differ. It is therefore possible that a low pro-
ductivity firm achieves in equilibrium a higher sourcing capacity than a higher productivity
firm operating in a different region-industry cluster.
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least outweighs the latter.

The marginal gain from including variety j in I;(¢) is the result of the addi-
tional revenue accruing to the firm as i's sourcing capacity increases, driving
down the firms’ variable production costs and hence, the prices it charges to

local consumers.

In the presence of import spillovers the fixed costs associated with sourcing
variety j decrease with the mass of importers of variety j in the region-
industry cluster. All else equal, the more widespread the use of a given
variety, the more likely it is that the inequality in (2.22) holds and therefore,
that any firm ¢ in {r,s} will include variety j in its sourcing strategy. Con-
sequently, the existence and strength of import spillovers directly affect the

trade-off that firms face in their sourcing decisions.

So long as the production function features some Tove for variety’, the marginal
gain accruing to the firm from including an additional variety j in I;(¢), de-
pends on its entire sourcing strategy (i.e. both the number and the quality
attributes (&,;) of the other elements in the set I;(¢)) and not just the at-
tributes of that additional intermediate variety.°! As a result, the solution
to the problem laid out in (2.21), is not straightforward. The implication
is that unlike export participation decisions, sourcing decisions are interde-

pendent and cannot in general be viewed in isolation. The nature of these

o—1

interdependences is critically determined by the value of 01" There are

three distinct cases:

511t should be noted that there is an isomorphism between the framework employed in Antras
et al., 2017, which builds on Eaton and Kortum [2002] and the more standard in the lit-
erature Armington-style models. This isomorphism implies that interdependences between
sourcing decisions characterise both frameworks.
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Complementarities between sourcing decisions: For g%% > 1, the profit
function m;(¢) features increasing differences in (Iij»fij’) forj,j' €1,2,...J
and j = j . This case is more likely to arise when demand for the final good is
elastic (high o) and the substitutability between input varieties is relatively
low (low p). When demand is elastic, variable cost reductions following the
expansion in i’s sourcing capacity, translate into material increases in firm
revenue since demand is more responsive to changes in prices. Moreover,
the less substitutability there is between intermediate varieties, the greater
the expected cost reductions from including an additional variety in the set.
The marginal gain of including an additional element in I;(¢) is therefore

increasing in the firm’s built up sourcing capacity.

Substitutability between sourcing decisions: For gf_} < 1, the profit func-
tion features decreasing differences in (Iij,lij/) forj,j €1,2,...,Jandj =] .

The marginal gain from incorporating an additional variety in the sourcing

strategy set decreases with the firm’s built-up sourcing capacity.

Independent sourcing decisions: In the special case where gf_% =1, sourc-
ing decisions feature no interdependences and can therefore be viewed in
isolation. The characterisation of the extensive margin of sourcing is then

equivalent to the characterisation of the extensive margin of exporting.

2.4.2.2 Does international sourcing exhibit a pattern of hierarchical

sorting?

The absence of a general hierarchical pattern whereby more productive firms
would source more intermediate varieties compared to their less productive

competitors, characterises all models of international sourcing for which in-
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dividual sourcing decisions cannot be viewed in isolation. This is in contrast

to export models.

In theory, intermediate varieties could be ranked in terms of their attributes
(i.e. their sourcing potential and associated fixed costs) in a way reflecting
the trade-off that firms face in their sourcing decisions.”? An intermediate
product variety's position in this hypothetical ranking would represent its
‘appeal’, relative to the other available intermediate product varieties, from
the perspective of the firm.

i 2 3 g z41 I+2 43 74N

appeals

There is a direct link berween the intermediate product varieties that form
i's sourcing strategy and their respective ranking. In other words, if Ij()
comprised of z elements, these would correspond to the » most appealing

varieties for the firm.

This is illustrated in the diagram above, where hypothetical intermediate
product varieties have been ordered in decreasing sourcing appeal. The
shaded part of the axis corresponding to the interval [1,z], represents firm

i's sourcing strategy I3(¢), which comprises of the = top-ranked varieties.

In the absence of fixed costs,”® the variety-specific quality/price attributes
would be the only factors determining the attractiveness of an intermediate

variety and therefore, the most appealing varieties would be the ones with

SZp variety’s position in the manking would depend positively on its quality parameters and
negatively on the fixed costs associated with sourcing the variety from abroad.

53.0r if fixed costs were flat across all intermediate varieties,
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the highest sourcing potential.>*

The existence of fixed sourcing costs, forces firms to compromise their qual-
ity requirements against affordability considerations; ergo varieties that are
characterised by a high E,ij_p and are also associated with high fixed sourc-
ing costs could be ranked below varieties with a lower sourcing potential but
also associated with lower fixed costs. Here, I make no explicit assumptions
about the relationship between an intermediate variety’s sourcing potential

and the relevant fixed cost.

The term ‘appeal’ or ‘attractiveness’ should therefore be understood as sig-

nalling accessibility, rather than a variety of superior quality.

It can be seen in (2.19), that a firm’s marginal cost (and the price it charges
to local consumers) depends on the the number as well as, the sourcing po-
tential of the intermediates that the firm has included in its sourcing strategy.
Fixed sourcing costs only matter for the firm’s unit cost via their impact on
determining the firm’s sourcing strategy.”>> All factors affecting the ranking
of intermediate varieties, including spillovers have a direct bearing on the

firm’s sourcing capacity and the prices consumers face.

Note that, a variety’s attractiveness and hence its respective position in the
ranking, needs not be a universal characteristic. In particular, for % <1
a high productivity firm may find it profitable to incur a high fixed cost in

. - . . . . .
order to source a high &_ y ? variety. This is because the inclusion of a high

54In this case and given that &, ;j is industry-specific, the ranking of the varieties would be the
same for all the firms operating in the same industry but need not persist across industries.

55Note that if fixed sourcing costs were incurred in terms of the composite intermediate input,
rather than in terms of labour, the firm-level marginal costs would also be a function of the
fixed sourcing costs. This would nuance the results described in the proposed framework.
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sourcing potential variety in the firm’s sourcing strategy would materially
increase ©;(¢$,T;(¢)), hence the prospective marginal gain from sourcing
additional varieties would be (significantly) smaller.>® On the contrary, for a
low productivity firm, incurring a high fixed cost to gain access to a variety
with high sourcing potential may not be profitable. Such a firm may be
better-off sourcing more varieties, which albeit characterised by lower Ei;p
they also inflict lower fixed costs. In that case, a variety’s attractiveness (and
its ranking with respect to other available varieties) may be different for
high versus low productivity firms. Hierarchical sorting breaks down as high
productivity firms may be sourcing in equilibrium a handful of high quality
and high fixed sourcing cost varieties, whereas the less productive firms may
be sourcing a number of inferior quality intermediates that feature however

lower fixed sourcing costs.

For gf’% > 1, the determinants of a variety’s attractiveness would be the
same for all the firms operating in the same region-industry cluster {r,s}
regardless of their productivity. The respective ranking of varieties would
then be identical for all the firms in {r,s}.>” For g—j > 1, the model yields a
strict hierarchical pattern, whereby the sourcing strategy of less productive
firms is a strict subset of the respective sourcing strategies of their more

productive competitors (Proposition 2).%8

The diagram below, illustrates this.

56This is due to the decreasing differences characterising the profit function in the case where

o—1
p—1 <1

57 Note that this result needs not hold across region-industry clusters however.

58 See Appendix B for proof.
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The strict hierarchical order of the extensive margin of sourcing though is
too strong a prediction. In fact, while the data confirms that more pro-
ductive firms tend to source more varieties,”” we often observe that less
productive firms source fewer but different product-country combinations.
Unlike the Antras et al. [2017] model though, which also sustains a pattern
of strict hierarchical sorting in the case where sourcing decisions feature
complementarities, in the framework I propose here, this strict hierarchy
only holds within the boundaries of the region-industry cluster. In particu-
lar, (i) the assumption of industry-specific quality attributes for intermediate
varieties and; (ii) the presence of an industry- and region-specific spillover
mechanism, introduce discrepancies in the ranking of intermediate varieties
berween firms operating in different regions and/ or industries. Hence, the
sourcing strategy of a low productivity firm is not necessarily a subset of the
sourcing strategy of a more productive firm operating in a different cluster.
It is in fact possible for a low productivity firm to source in equilibrium more
(and different) varieties than a firm with higher productivity operating in a

different region-industry cluster, achieving a higher sourcing capacity.*”

Antras et al. [2017], promote the heterogeneity of fixed costs of sourcing®!

*9This is aleo consistent with the evidence presented in Table 2.3, which suggests that the
extensive margin of sourcing is indeed positively related to firm-level productivity

0 1n other words the general hietarchical pattern of sourcing also needs not hold across region-
industry clusters.

01 Bixed costs of sourcing in thelr framework are source-market specific as the sourcing decision
pertaing to selecting a set of source-markets for intermediates,
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as a possible explanation for the violation of the strict hierarchy pattern in
the data. Their structural estimation results highlight the importance of het-
erogeneous fixed costs in matching the model to the data. Alternatively, im-
port spillovers arise as an empirically relevant mechanism that when embed-
ded in a framework that is rich enough to account for the interdependences
in the firms’ international sourcing decisions, it breaks down the strict hier-
archy prediction and yields results that are closer to the data (in this regard)

compared to other models in the literature.

In solving for the general equilibrium, I will focus on the case of complemen-

tary sourcing decisions since ST_% > 1 allows for a closed form solution.®?

2.5 General Equilibrium

The model features free entry:

/oo ( 0 Byy@i() 0T — wy fjr(ij))dG(qn —wff  (2.23)
J

min
c[)mm63 is the lower bound of the productivity distribution and fZ (units of
labour) is the cost to enter industry s in region r. It is only after incurring
this cost that firms find out their productivity. The entry cost is thereafter

considered to be sunk.

Let the productivity distribution be Pareto, with curvature x and impose
that ¥« > ¢ — 1. As no fixed costs are associated with sourcing domestically

produced intermediate inputs and domestic production, the least produc-

62The ‘knife-edge case’ i.e. ":% =1 is even more straightforward and yields sharper predictions

as it mutes interdependences between the sourcing decisions.

631 assume that Gmin = 1.
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tive firms can survive in the market using exclusively domestically produced

intermediates as inputs to their production.%

0;.(d,T;.(d)) is the sourcing capacity of firm ¢ whose sourcing strategy com-
prises of the z most appealing varieties. ©;,_1(¢,L;,—1($)) is the sourcing
capacity of firm 4, when I; =1 for j = {1,2,3....2 — 1} and I, = 0. Following
from (2.22), firm i will include the z*" variety in its sourcing strategy, if and

only if:
o—1 o—1
q)cil (91‘(;_1 - 672__11> Brs > wf;(Nrsz)
o—1
= ¢ AO " By > wf(Nrsz)
Solving (2.24) for ¢, we obtain the productivity cutoff (¢7,,) associated with

(2.24)

importing the 2"

variety. ¢, is the lowest productivity level for which
a firm in {r,s} can afford to incur the incremental fixed sourcing cost f.

without realising losses (conditional on its previous sourcing decisions).

1

~ o—1
" w &5z Npsz) P
(l)'rsz = Bi fZ( - aiiZ) (2.25)
TAef

The expression in (2.25) is region- and industry-specific reflecting that a

variety’s ranking needs not persist across region and industry clusters.

The productivity cutoffs associated with importing any intermediate vari-
ety are inversely related to that variety’s sourcing appeal and therefore its
respective position in the ranking. In particular, the productivity cutoffs
associated with importing the z*" and the (2 + f{)th, where & > 0, most ‘ap-

pealing’ varieties in the ranking will satisfy:

drs: < Orsaiz (2.26)

64 As no fixed costs are associated with sourcing domestically produced inputs, these are likely
to be more accessible compared to foreign inputs.
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Equation (2.26) communicates the increased difficulty of sourcing less ac-
cessible varieties, which in turn implies that it will only be profitable for
more productive firms to include such varieties in their respective sourcing
strategies. A greater measure of firms will then include the more accessible
(highest ranked) varieties, whereas only the most productive firms would be

able to reach out to the lower ranked varieties.

Solving for the general equilibrium involves obtaining the equilibrium ex-
pressions for the number of entrants (N,,) in the region-industry cluster
and for the region-industry market demand term (B,;). Combining (2.11),

(2.23) and (2.25) we obtain the equilibrium expressions:

_o—1nsL,
s — Ko fg

(2.27)

o=1 x(1-p)
o—1-xp  —p(x—o+1) —T\go1oxp \ —(o—1—xp)
B..— gX—0+1\5a—p N e (A®Fy; )~ 1=\ =)
rs = \Jrs T rs w Tp Aokl
zeJ (6”2]“2,)0*1**45

(2.28)
We can then determine the equilibrium cutoffs associated with each inter-
mediate variety (¢},,) and the respective price indices for each industry and
region intersection (Pyy, ). Replacing for N,,, = (1 — G(¢},,))Nrs in (2.25)

we get the equilibrium expression for ¢, ..

1
L o—i—wp
w SrszN,s) P
q);fsz = B fZ( P ) (2.29)
TS p—1
AG)rsz

We then determine the prevailing cost in region r for one unit of the com-

posite output of industry s.

0 -1 Brs

o—1 __
(071) NswLy

Mps = ©

(2.30)

The productivity cutoff in (2.29) decreases with the size of the region-industry
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cluster (i.e. the number of firms operating in the region and industry).
Therefore, firms operating within a larger cluster will ceteris paribus be faced

with lower cutoffs for all foreign intermediate varieties.®°

The idea that the geographic concentration of same-industry producers in-
duces input suppliers to locate nearby, enabling final goods producers to en-
joy access to specialised services and purchase inputs more efficiently, is one
of the elements of the Marshallian ‘trinity of agglomeration economies’. In-
terestingly, Equation (2.29) suggests that there is an international dimension
to these ‘input externalities’. Accounting for region- and industry-specific im-
port spillovers implies that the clustering of same-industry firms, facilitates
firms’ access to a wider range of both domestic and foreign (imported) in-
termediates. Given the link between imported intermediates and firm-level
productivity, spillovers between importers may be one under-researched fac-

tor behind the productivity gains arising from agglomerations.

2.6 Spillovers and the margins of global sourcing

I now turn to the study of interactions between the spillover mechanism and

the firm’s extensive and intensive margins of trade. To this end, I take ad-

65This scale effect would not arise in the absence of spillovers (i.e. for p = 0). The presence of
such scale effects however results from the modelling assumption that fixed costs depend on
the number of same-variety importers in the region-industry cluster and would not arise if we
were to have modelled spillovers through linking the fixed sourcing costs with the fraction of
importers (instead of the number).

NT‘SZ )7‘3

fz = fz(érsz Nrs

The respective expression for the cutoff would then be:

7 e _ 1
w fz(b'rszq)}fnin) ﬁ) o—1—xp
B'r’s o—1

(JP’I*"SZ = (
K
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vantage of the profit function’s properties and invoke monotone comparative
statics holding constant the market demand term B,;. Mind however that
the endogenous response of B,s, which reflects competitive conditions, can

be quantitatively important mitigating the results derived below.

2.6.1 Spillovers and the extensive margin of global sourcing

Replacing fixed costs in (2.12) with the spillover mechanism from equation

(2.11), we can re-write the firm’s profit maximisation problem to read:

p(g%))n(@n(d))) =

(0, Ti()a(¢:Ti(0)) = C(d: T (0))a(P Ti(d) —w D fo(BrsaNrs) P
2€I;(¢)
(2.31)

Closer inspection of Equation (2.31), reveals that the objective profit func-
tion is supermodular in 0 = {{, &, f> , Nrsz, 0rs2, p .26 Invoking compara-
tive statics and Topkis monotonicity,®” the supermodularity of (2.31) implies

that the firm’s sourcing strategy is weakly increasing in 6.
We can therefore establish the following:

Proposition 3. The supermodularity of (2.31) implies that all else equal, the
firm’s extensive margin of global sourcing (i.e. its sourcing strategy L;(¢)),
(weakly) increases with the strength of the spillover mechanism. In particu-

lar,

a. a higher B, i.e. a stronger reaction of the fixed costs to the number of

same-variety importers in region-industry cluster {r,s}, and;

~ !/ ~
66 f, = —f.. See Appendix D for a formal proof establishing the supermodularity of equation
(2.31).

67 See Appendix D for a formal application.
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b. ahigher {5,5.}7_,, i.e. a weakening of the decay factors governing the

exchange of import-relevant information relating to any variety
weakly expand the firms’ extensive margins of global sourcing.

Supermodularity of (2.31), guarantees that flows of import-relevant infor-
mation between the firms operating in the same region-industry cluster al-
low the use of a wider range of internationally sourced intermediate product

varieties as inputs to the production process.

Assuming that the respective ranking of intermediate varieties in terms of
their sourcing appeal is not affected by changes in ,°% an expansion of T;(¢)
will also cause ©;(¢,I;(¢)) to increase and thereby the firm-level marginal
costs, C;(¢) to fall. This is illustrated in Figure 2.1 below. Keeping the rank-
ing of varieties constant, stronger spillovers allow the firm to move right-
wards along the marginal cost curve by ‘stretching’ the sourcing strategy to
include more intermediate varieties. Lowering marginal costs, the spillover
mechanism becomes relevant for consumer welfare as it is a vehicle for lower

consumer prices.

680y, that a higher B re-arranges the ranking of intermediate varieties by enhancing the acces-
sibility of varieties with a higher sourcing potential.
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Figure 2.1: Marginal Costs and the strength of spillovers
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2.6.1.1 The ‘cost’ of information spillovers on firms’ sourcing decisions

Note however that this is only one of the possible outcomes in such a frame-
work. Spillovers will induce marginal cost reductions so long as a stronger
spillover mechanism (a) does not affect the respective ranking of interme-
diate varieties (and therefore the firms' import behaviour and existing com-
position of its sourcing strategy) or, (b) leads to a more ‘efficient’ ranking
whereby firms’ equilibrium sourcing strategies comprise of higher-potential

varieties. In the former case, as illustrated above, spillovers lead to lower
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marginal costs by enabling firms to expand their sourcing strategy and im-
port a wider range of intermediate inputs. In the latter case, spillovers would
enable firms to achieve in equilibrium a better ‘mix’ of intermediates, push-
ing down the marginal cost curve. However, to the extent that spillovers
have an impact on the ranking of intermediate varieties, they could also
lead to a ‘less efficient’ ranking in equilibrium by bolstering the appeal of va-
rieties with a lower sourcing potential. In this case, stronger spillovers would
push the marginal cost curve upwards. As a result, even if firms would have
access to a wider range of intermediates in equilibrium, this would not nec-
essarily translate into lower marginal costs (compared to the case with no
spillovers). A stronger spillover mechanism would therefore limit (or even

cancel) the cost savings arising from inputs trade.

To fix ideas on this point, consider the response of the fixed costs associated
with sourcing any intermediate variety z to a hike in the the strength of the

spillover mechanism as it is summarised by the following elasticity.%?

€. (Nyunlp = —BIn(drszNrs) (2.32)
Equation (2.32), demonstrates that all else equal, a stronger spillover mech-
anism does not affect fixed costs of sourcing associated with different vari-
eties in the same way. In particular, intermediate product varieties for which
the exchange of import-relevant information is more straightforward (i.e.
varieties characterised by a higher §,,) will undergo more pronounced re-

ductions in their respective fixed costs following a rise in p.”% Since fixed

69 The elasticity is calculated on the expression for the fixed cost of sourcing in (2.11).

701f on the contrary the scaling parameters ;s did not have a variety-specific dimension then

the respective elasticity would equal ey Npgoylp = —Bin(Nrs) and all fixed costs of sourcing

would decrease symmetrically as a result of a higher f.
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costs of sourcing are among the determinants of an intermediate variety’s
‘sourcing appeal’ (the only other determinant being the variety’s sourcing po-
tential &i&p), a stronger spillover mechanism can directly impact the ranking
of intermediate product varieties and hence the sourcing capacity of firms
in {r;s}. To the extent that a stronger spillover mechanism renders varieties
with a lower sourcing potential ‘more attractive’ by asymmetrically lowering
their respective fixed costs,”! the composition of T;(¢$) will change reflecting
the new ranking. ©;(¢,T;(¢$)) will also be affected as firms turn to interme-
diate product varieties of inferior sourcing potential. It is possible that in

equilibrium sourcing capacity declines and marginal costs increase.

The ranking reversals predicted by the proposed theoretical framework are
consistent with the empirical findings in Pateli [2018].7? The reported re-
sults show that the presence of established importers of intermediate prod-
uct variety z in the region-industry cluster {r,s}, renders other firms op-
erating in {r,s} more likely to start importing z but at the same time, less
likely to start importing the same product from a different source market or

a different product from another source market.

Findings are particularly relevant for policy makers. As opposed to gathering
information related to exporting activities, public interventions are rare in
the case of importing. Subsequently, informal informational transfers across
firms may be an important channel for lowering the cost of entry into inter-
national markets for intermediates. As discussed in this section, spillovers

need not be the most efficient way of sharing import-relevant information.

71This would occur if for example intermediate product varieties of low sourcing potential were
also linked with high os.

72See Chapter 1, Table 2 of this present thesis.
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This is an argument in favour of policies centred on facilitating firms to
build their sourcing strategy on the basis of what suits best their production

requirements by lowering informational barriers associated with importing.

Another implication of Equation (2.32), is that a stronger spillover mecha-
nism, would induce more pronounced reductions in the fixed sourcing costs
associated with any intermediate product variety in bigger region-industry

clusters (i.e. clusters featuring a larger mass of firms in equilibrium).

2.6.2 Spillovers and the intensive margin of sourcing

Combining (2.16), (2.17) and (2.18), we obtain the optimal firm-level de-
mand for variety z.

[

e (BT )) = o= DBt (@) 7! 2.33)

Keeping B, constant, demand for any intermediate variety z € I;(¢) de-
pends positively on the firm’s sourcing capacity.”® In the baseline case where
a higher p increases ©;($,I;(¢)), a firm’s demand for any variety in its sourc-
ing strategy will go up as a result of a strengthening of the spillover mecha-

nism.”#

73 This is true in the complements case where g:% > 1.

74In Chaney [2008], a change in fixed costs of exporting only impacts the extensive margin (i.e.
the number of equilibrium exporters), whereas changes in variable trade costs affect both
the extensive as well as the intensive margins of exporting. Interestingly, in the proposed
framework even though spillovers operate via lowering the fixed costs of importing, they
affect both margins.
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2.7 The nature of spillovers

The modelling of import spillovers in (2.11) assumes that exchanges of
import-relevant information between firms are variety-specific and restricted

within the boundaries of the region-industry cluster.

It is plausible to think that some components of the fixed costs may be af-
fected by the presence of importers operating both within and outside the
firm’s own region-industry cluster. For instance, firms located in the same
region but operating in different industries could be carriers of import rele-
vant information that can be diffused via inter-industry linkages. Moreover,
as both intra and inter-industry linkages go beyond regional boundaries,
we can further consider that firms operating in the same (or a different)
industry and are located in different regions, also convey import-relevant

information.

A more general formulation of the spillover mechanism expressed in (2.11)

would be:

JAOAEY A AT S0 AR SN I A A S A

(2.34)
By including the term F, in the expression, I acknowledge that some fixed
costs components are not spillover-sensitive. An example would be the costs
related to compatibility tests taking place within the firm when introducing

a new input in the production process.

The first term inside the bracket in (2.34) represents the region- and industry-

specific component of the spillover mechanism. The other terms inside the
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brackets account for the import relevant informational exchanges occurring
outside the region-industry boundaries. N_,, stands for the number of im-
porters operating in the same industry but located in any different region
and 6_,s, is the respective scale parameter. In the same vein, N,_;, and
N_,_s, represent the number of importers located in the same region but
operating in any different industry and the number of importers located in
any different region and operating in any different industry respectively.”>
In (2.34), the relationship between the different scale parameters reveals
the relative strength of import-relevant information exchanges occurring
through the different channels. For example, 6_,s, < 6,5, implies that im-

port spillovers feature spatial decay.

The expression in (2.11) can be derived from (2.34) by setting F, = 0 and
O_rsz = Op—sz = 0_p_s, = 0. The benchmark spillover mechanism there-
fore inflicts that the import relevant information entirely depreciates when

it ‘travels’ outside the region-industry cluster’s boundaries.

Adopting the formulation in (2.11) i.e. focusing on the spillover-sensitive
component of the fixed cost of sourcing and in particular, its region- and
industry-specific dimension, allows me to obtain a closed form solution for

the model.

Empirical findings in Pateli [2018],7¢ provide evidence of intra-industry
spillovers and further show that intra-industry spillovers exhibit spatial de-
cay. However, the reported findings also provide evidence in favour of a

spillover mechanism operating via inter-industry linkages (buyer-seller re-

758, _s, and &_,_, are the respective scaling parameters.

76See Chapter 1, Table 3.
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lationships). The theoretical implications of taking into account a richer
formulation of import spillovers featuring more dimensions are further dis-

cussed below.

Consider for example that the spillover mechanism takes the form of a
variety-specific fixed sourcing cost that decreases with the number of im-

porters of that variety, located in the firm’s region and regardless of the

industry they operate in.””

f(er) = fz[érsersz + Z 67‘5’er5'2]7‘3 (235)
s'€S,s'#s

In this context, individual sourcing decisions command that variety j will be

added to the firm’s sourcing strategy iff

o—1
GO T B AOSL > whldree Nrs + > Ors'zNy ] 7P (2.36)

s'€S,s'#s

The inter-industry spillover mechanism links the firm-level sourcing decision
to the number of importers of a given variety operating in other industries,
rendering the sourcing decision dependent on requirements/ characteristics
that are not directly relevant to firm i.”® This is because the number of
importers of z in {r,s'}, where s’ # s, depends on the respective ranking
of the intermediate varieties within the {r,s'} cluster, which in turn is a
function of the market conditions and the size of that cluster, as well as

industry-specific quality attributes.

As the determinants of the ranking of intermediate varieties are different

77In (2.34) above, let F, =0 and 6_,4, = 0_p_g, = 0.

78
-1
x0—1—xp w fz . — Brs A@E;Zl ok —p
TSz = Bf'r‘sA@'rsz |:br.szN'r‘.s+Z(Biﬁ) Uilbrs/zNTs/:|
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across region-industry clusters, inter-industry spillovers may favour the in-
clusion of intermediates bearing a lower cost-saving potential for the firm.”?
This in turn limits the gains arising to consumers from international sourc-

ing.80

2.8 Concluding remarks

The European Commission has recently stated that ‘Gt is not just exports that
are essential to economic growth and job creation but increasingly also im-
ports’. This is unsurprising as trade in intermediates has grown to be a salient
part of global trade flows (accounting for more than half of the global trade
volume). Moreover, there is growing evidence that importing, via enabling
access to a wider range of intermediates, induces productivity gains thus

operating as a vehicle for knowledge transfers between countries.

Notwithstanding the relevance of trade in intermediates for domestic pro-
ductivity, innovation and growth, policy makers have long prioritised export
promotion. In many countries public entities (Chambers of Commerce, Na-
tional Boards of Trade etc.) regularly organise interventions to support firms’
entry into export markets, whereas Embassies through their Trade Offices

actively engage in export promotion events.

As opposed to gathering information related to exporting activities, public

interventions are rare in the case of importing. Subsequently, informal in-

79 These would be varieties featuring a lower sourcing potential.

80 guch reversals would also occur if a variety’s quality flow (or the compatibility of an interme-
diate variety with the firm’s production process) was assumed to be firm-specific. In this case,
the ranking of varieties would no longer be the same for all firms in the same region-industry
cluster. As a result, in the presence of spillovers firm 7 will have to factor in its sourcing
decisions the requirements of other firms with respect to a given intermediate variety j.
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formational transfers across firms may be an important channel for lowering

the cost of entry into international markets for intermediates.

As discussed in this paper, spillovers need not be the most efficient way of
sharing import relevant information. Enabling firms to build their sourc-
ing strategy on the basis of what suits best their production requirements
is welfare relevant as the gains of global sourcing would be passed on to

consumers in the form of lower prices.
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Appendix

A. A firm’s sourcing capacity is non-decreasing in productivity

Proposition 1. The solution to (2.21) is such that the firm’s sourcing capac-

ity ©;(Ti(¢)) is non-decreasing in ¢.

Proof. Consider two firms ¢ and i’ located in region r with productivities

¢g and ¢, and ¢ > ¢r. Let I;(¢px)) and I3 (1)) be the optimal sourcing

strategies of these firms, and suppose that I;(¢x)) = I;(¢)). For the high

productivity firm to prefer I; (¢ )) over I;(¢r)):

(OO n)) T Bramw X (V) >

J€Li(dn))

o—1
(@O L@n)) B —w > (V)
J€L(dL))
And for the low productivity firm to prefer I;(¢r.)) over I;(¢px)):

_1(@i(¢’1‘i(¢H)))piilBrs*w Z Ji(Npsj) <

J€Li (¢ )
o—1
(@ L(0L)) T Bro—w > fi(Ney)
JeLi(dr))
Adding by parts A.3 and A.2:
o—1 o—1

(¢ = #e) (0o 0m) ™ - (00T | >0
Since ¢ > ¢, it follows that ©;(¢,T;(dg) > ©;(d,L;(dz)) m

(A1)

(A.2)

(A.3)
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B. Complementarities between sourcing decisions and the

pecking order of imports

Proposition 2. For gf_% > 1, the solution to the optimal sourcing strat-

egy problem delivers a pecking order in the extensive margin of sourcing

Ti(¢") C L;(9™) for ¢ < ™.

Proof. Whenever gf_% > 1 equation 2.21 features increasing differences in
(Lij, 1;j), for 7,7 € 1,2,...J with j # j', but also features increasing differ-
ences in (/;;,¢) for any j € J. By Topkis monotonicity theorem, it follows

that if ¢ 7 > ¢, we will have that:

T (m) Lia(Qr)y o i (Pr) = (i (P ), Liz(PL)s -, Lig (dr))
We conclude that I;(¢r) C Ii($pr) for o < . m

C. Solving for the general equilibrium for % > 1

The free entry condition is summarised in equation 2.23. Replacing for

dG(¢) = Kq)mznq)rszk_l’ we get

J=1 o1

KB YO (9) / A S
= 1ﬁ (C.1)

“’Zfz [6T82¢isziKNTS} /q) Kq);{nin(p_K_ldq) =W fers

Z:1 rsz
replace for the cutoff from (2.24) we get:
o— C(1—

NTS ;{rgzln b Zfzbrsz rsz 1P = fers (C.2)

K—0—
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It also follows that

_ _ ~ _ « — _ K
Nrsﬁ(();(rgiln g Z Iz b7"5[:}2(l)rsz =P + fers = mfers (C.3)
z=1

Replacing for the cutoff expression from (2.29) in (C.2) and solving for the

regional market demand term (B,;) we obtain the following expression:

_ o—xp—1
k(1-p)

K;SI ! fers

L a0k
Z ~ Kk—o+1
Lz=1 (fz(brsers)iﬁ) ol |
Equation (C.4) depends on parameters and the equilibrium number of po-

(C4

tential entrants in the region-industry cluster N,;.

The average productivity! of firms in {r,s} that import the z top ranked
intermediate varieties, in other words the average productivity of firms with

sourcing capacity ©,.;, can be written as:

Bt = /::““clf-l AL E—

sz G( :sz—&-l) - G(q)isz)
x  —(x—o+1) * —(x—0+1) (C.5)
_ K q)rsz - ¢rsz+1
K—o+1 q)isz_K_ :sz—&-l_K

The average productivity of all firms active in the r.s cluster is then given by

~ 1 J—-1 N _ 1
q)rsg :Z Jsmz q)rszc =
—_ TS
. (C.6)
K —(xk—0+1 —(k—o+1
e DDLU Ty

z=1
where Ng, _, is the equilibrium number of firms that import the first [1,2,3, ....z]

varieties, i.e. firms whose productivity lies in the interval [¢},., drszt1)-

81 A power function of a Pareto distributed variable inherits the Pareto distribution.



132 ESSAYS ON INTERNATIONAL TRADE

Having (C.6) in mind we can get at the following expression:

1
1—0o

o K w E
Py, = —— —N, C.
MTS o— 1 [0 _ 1 Brs TSf’r‘s‘| ( 7)

Combining (C.7) and (2.4) we can solve for the equilibrium number of firms

in the region-industry cluster.

70—1118Lr

C.8
] Ko f,r.Es ( )
Replacing for (C.8) in (C.7)
o 0B ﬁ
Py, =—— .
My = (wner) C9)

Replacing in (2.7) we obtain the overall price index that consumers in region

r face

S

Pr=(1- Zﬂs)_zfnspéfz‘:m I [G(GBM)GIIFS (C.10)

et S o—1\wnsL,

D. Supermodularity

Proof of Proposition 3

Consider z = (x,0) where z is a control variable and 6 is a parameter. Func-
tion f : R? — R is supermodular in (x,0) if and only if for 29 < 2* and

0y < 6*
f(z*,0%) — f(x0,0") > f(z*,60) — f(z0,60) (D.1)
It therefore follows that
9(0) = f(2*,0) — f(20,0) (D.2)

is increasing in 0.

Moreover, if f has (possibly appropriately one-sided on boundary points)
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cross derivatives the following statements are equivalent:
a. fis supermodular
b. D, f(x*6*) is weakly increasing in 6 for every z*

. Do f(x*,0%) is weakly increasing in z* for every 6

[e]

e

Dyof(x*,6%) = 0V(z*, 07)
Supermodularity also implies that:

5(6) = argmazgec f(x,?) (D-3)

where C a sublatice of RV ; is weakly increasing in 6.

Going back to equation (2.31) we note that we cannot establish continuity as
the control variables are discrete indicator variables. However we proceed
as follows. Extend the function by allowing the discrete variables to assume
their values on [0,1]. If we establish (4) for the extended function then we
will have obtained supermodularity for the original restricted function since

this is obviously a property invariant to restriction.

a. Dlich (0_1 ¢0 1(2112 Sz )p 1 8213r520

o—1 1

b. DIizEsz:( _1 o= 14)0 I(ZIM sz )9—1*

( Z[w SZ) )>Ofor L1

c. D - = w(é,osszSE > (0,where f; =—f,

i3z

-2
&8, “Bys x

d. DIZ'ZNTSZ = ﬁwfz(érsersz)iﬁ ersz >0
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e. Dfizérsz = ﬁwfz(éTsersz)iﬁ L

Broz
f. Dr.p= wf‘z(6TSZNTSZ)_f’log(érszNTsz) > 0, when there is a sufficient
‘effective mass’ of firms such that 6,5, N,-s, > 1. The term ‘effective mass’

refers to the mass of importers once we account for the fraction of

information that is lost when it surpasses the firm’s boundaries.

We have therefore established that the objective function in (2.31) is su-
permodular in 6 = {$,&;,, f;aNrsz76rsz>(3}~ We can then invoke (D.3) and

establish that the firm’s sourcing strategy I;(¢) is weakly increasing in 6.
E. Discussing key assumptions

This is a highly stylised framework and a number of assumptions admit fur-
ther justification. I further analyse the key assumptions in more depth and

discuss their implications for the model’s qualitative predictions.

The variety margin of international sourcing

The theoretical framework is built on the assumption that fixed costs of
international sourcing vary among varieties and therefore depend both on

country-level and product-level characteristics.

Antras et al. [2017], treat fixed costs of sourcing as being country-specific.82
Their assumption is motivated by (a) the fact that the relative size of premia
of American importers vs. non-importers are increasing in the number of

countries from which they source and; (b) the existence of considerable

82They do however clarify that including product-specific fixed costs of sourcing would not
alter their results.



CHAPTER 2. INFORMATION SPILLOVERS & THE MARGINS OF GLOBAL
SOURCING 135

discrepancies in the ranking of origin markets based on the number of firms
importing from a given country (i.e. the extensive margin of sourcing) vs.
the value of imports (i.e. the intensive margin of sourcing). The authors
interpret (a) as being suggestive of sizeable country-level fixed costs and (b)

as being suggestive of the heterogeneity in fixed costs across origin markets.

Regarding (a), Table 2.3 shows that higher performing firms tend to source
more product-country combinations. Thus, we can establish that at least
for Swedish data, the differences between importers and non-importers are

increasing along the variety margin of international sourcing.

In their paper Antras et al. [2017], assume that all final-goods producers
combine a measure one of inputs in production. Given that the intermediate
bundle used in the production process is fixed and motivated by the empir-
ical finding that firms in American data tend to source a single variety of
each intermediate product, their theoretical framework restricts the firms’
sourcing decisions to the country dimension. In other words, the determina-
tion of the firms’ sourcing strategy consists in deciding the set of countries
the firms will source their input requirements from. The evidence presented
in Table 2.2, suggests that at least the top 25% of importers source multiple
varieties per product.83 Moreover, the evidence in Table 2.4, implies that
there are systematic differences between firms that source multiple varieties
per product and firms that source a single variety per product. Thus, fo-
cusing exclusively on the country component may be muting an important

dimension of the firm-level sourcing decisions.

83Blaum et al., 2017[b], cite similar patterns for French data.
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The production function

The model distinguishes between intermediate products and intermediate
product varieties. Products are differentiated by their country of origin with

respect to their quality (and compatibility) attributes.

This distinction is however not fully embedded in the production function
(2.8). In the absence of a nested functional form, there is no effective dis-
tinction between products and product varieties. Indeed, all product-country
combinations are treated as distinct inputs in ¢’s production function. A rel-
atively unrealistic implication of this assumption is that the degree of substi-
tutability (as it is expressed by the elasticity of substitution, p) between two
varieties of the same product (e.g. fabric dye from India and fabric dye from
Lithuania) would be the same as between two varieties of different products

(e.g. fabric dye from India and electrical car parts from China).

Alternatively, the following functional form could be considered.

Yi(¢) = o f(zik) (E.1)
where

ik, = Gik(Vijzij) (E.2)
Both f and {g;}; stand for constant returns to scale production functions.
With a nested functional form like the one described in (E.2), the marginal
rate of substitution between any two varieties within the same product class
would not depend neither on the production function f, nor on the demand

for different products xj, nor on the technology in different product classes

g - Consistent with our notation k, k¥’ are elements of the product space.
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Moving away from the nested form and adopting a production function like
(2.8) implies that the marginal rate of substitution between any two varieties
(either of the same or different products) would only depend on variety- and
sector-specific characteristics. Moreover, expenditure shares of any variety j
would be equalised across firms within the same industry sharing the same

sourcing strategy.

Despite any conceptual oddities, this modelling assumption allows us to re-
duce the dimensionality of the firm’s sourcing decisions without however
compromising the generality of the proposed framework. It therefore grants
the model greater tractability, in particular in the face of the spillover mech-

anism, at little cost.

An additional advantage of the proposed framework is that it can be directly

applied to the data.
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‘Big currency devaluations are not
boosting exports as much as they

used to.’

The Economist, 01/09/2016

3.1 Introduction

Although movements of nominal and real exchange rates are large, we ob-
serve relatively little response of trade flows to exchange rate fluctuations.
The elasticity of aggregate exports with respect to real exchange rates is
typically low in industrialised countries.! One way to reconcile these find-
ings with standard theory is to assume very inelastic demand for foreign
goods.? Such low elasticities though are not consistent with the evidence on
the impact of trade liberalisations on trade flows.? To explain this puzzling
relationship between devaluations and export performance, this paper turns
to intermediate import dependence and proposes a tractable framework that
accommodates some well documented facts of the international trade liter-
ature on the characteristics of exporters, while taking into account trade in
intermediate inputs, which is a salient part of global trade flows represent-

ing more than half of the volume of global trade.* Moreover, dependence

For example, Hooper et al. [2000] find the elasticity of aggregate exports to be a bit below
unity for the G-7 countries.

This is the assumption behind the J-curve. With inelastic demand in the short run, a devalu-
ation may have a negative impact on the current account before the competitiveness effects
kick in and exports catch up.

Trying to reconcile these facts, Ruhl [2008] argues that since exchange rates are mean revert-
ing, high frequency variations only incite negligible adjustments along the extensive margin.
This can explain why contrary to variations in tariffs or quotas, exchange rate fluctuations
seem to have little impact on trade flows.

4 IMF data
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on foreign intermediates is an important feature of the verticalisation of the
production process at the global scale. Hence, this approach brings together
two of the most influential strands of recent research in the field, namely
firm heterogeneity and the interdependence of the final production process

across different countries.

There are several papers that are dealing with different aspects of the rela-
tionship between exchange rate movements and export performance.®> One
strand of this literature focuses on the interplay between financial mar-
ket imperfections and firm heterogeneity as the reason behind the con-
tained response of exports to real exchange rate movements. In particular,
Chaney [2016] argues that, in an environment where exporters are credit
constrained and face fixed costs denominated in foreign currency, a depreci-
ation affects firm-level export decisions in two conflicting ways. First, con-
sistent with the predictions of the traditional theories, a depreciation raises
sales inducing more entry. Second, a depreciation by reducing the relative
value of self-finance contains entry and it may even induce exit generating
a lack of reaction of the extensive margin, which helps explain the inter-
national elasticity puzzle.® Other examples include Berman and Berthou

[2009]; Colacelli [2010].

Other papers have looked at the pass-through of exchange rate movements

to international prices and pricing-to-market as possible explanations for the

5 A number of papers investigates firm-level reactions to exchange rate shocks. Indicatively,
Gourinchas [1999] assesses the impact of exchange rate fluctuations on inter- and intra- sec-
toral reallocations of jobs; Forbes [2002] examines the impact of 12 major devaluation events
spanning the period between 1997 and 2000 on several measures of firms’ performance;
Ekholm et al. [2012] study firm-level adjustments in terms of employment, productivity and
off-shoring in response to an appreciation of the Norwegian krona (NOK) in the early 2000s.

See Bonfiglioli [2016] for a discussion of the proposed mechanism.
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mixed evidence on the effect of exchange rate movements on firms’ exports.’
For example, Amiti et al. [2014], merge an oligopolistic competition model
of variable markups drawing on Atkeson and Burstein [2008] and a model
of the firm’s choice to import intermediate inputs as in Halpern et al. [2015]
and generate theoretical insights on the determinants of the exchange rate
pass-through. The authors focus on the fact that the largest exporters are si-
multaneously the largest importers and hence set high markups and actively
move them in response to changes in marginal costs limiting the effect of ex-
change rate shocks on export prices. Relatedly, but focusing instead on the
importance of firm productivity and size as the determinants of the variation
in pass-through across heterogeneous firms, Berman et al. [2012], using a
panel dataset of French firms, find that high-performance firms react to a
devaluation by increasing significantly more their markup and by increasing
less their export volume. Since aggregate exports are concentrated on high-
performance firms, heterogeneous pricing-to-market can explain the weak

impact of exchange rate movements on aggregate exports.

A number of papers has focused directly on the intermediate import depen-
dence. In a recent paper, Ahmed et al. [2015] attempt to further unpack the
link between the exchange rate movements, international sourcing and ex-
ports. They use data from 46 countries over the period 1996-2012 to investi-
gate whether cross-border production linkages are responsible for reducing
the effectiveness of depreciations to boost exports and find evidence that the
real exchange rate elasticity of (manufacturing) exports has decreased over
time. The authors distinguish between the supply-side mechanisms of global

value chains (backward linkages, i.e. foreign value added embodied in gross

7 See among others Campa and Goldberg [2005] and Gopinath and Rigobon [2008].
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exports) and forward linkages (i.e. domestic value added exported in in-
termediates re-exported to third countries). In the presence of the former,
competitive gains of depreciations are limited as production linkages imply
that the cost of imported intermediate inputs used in final-good production
goes up. In the latter, a depreciation increases the competitiveness of down-
stream producers abroad, stimulating demand for their goods. Their results
suggest that the rise in global value chains accounts for approximately 40%

of the fall of the RER elasticity of exports.

The backward linkages channel has already attracted the attention of the lit-
erature. For example, Greenaway et al. [2010], using measures of exchange
rates that capture exposure to changes in in the price of imported inputs for
U.K. manufacturing firms find that exchange rates have no significant effect
on firm exports. Ahn et al. [2017] offer further insights by providing strong
evidence on the pass-through of imported input prices to domestic producer
prices. The authors apply an error correction model specification to sector-
level monthly frequency data and estimate the pass-through to be around

70% in Korea and almost 100% in selected European countries.8

The ‘forward linkages’ channel has not received any attention. I therefore
contribute to the literature on real exchange rate movements and export
performance by bringing attention to a rather intuitive mechanism. The
main prediction of the model is that in the presence of trade in interme-
diate inputs, a country’s relative intermediate import dependence and the
relative use of domestic versus foreign intermediates in the final production

process (with respect to its trade partners) arise as key determinants of the

8 Previous papers (see for example Gopinath and Rigobon, 2008) find low level of exchange
rate pass through into import prices.
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final goods producers’ export status and export performance. In this context,
exchange rate fluctuations, or in general fluctuations of relative prices, may
yield results that come at odds with the predictions of the standard, com-
petitive trade theories. The model provides clear-cut conditions for which
devaluations don’t enhance the relative cost-competitiveness of the devalu-
ing country leading to a loss of export revenue both at the firm and at the
aggregate level and a negative adjustment along the extensive margin of
trade. Since the domestically produced intermediates are also used by fi-
nal goods producers in the foreign country, the competitiveness gains of a
depreciation spill over to the foreign country. In this respect, the proposed
model also relates to the literature on trade in value added (see Johnson

and Noguera [2012]).

Fully understanding the relationship between real exchange rate movements
and trade has always been of particular interest to the academia and policy
makers, even more so in periods of imbalances. The proposed theory may
tell a story and explain why economies in such an integrated global environ-
ment featuring interdependencies in the final production process, may not
be able to translate material adjustments of the real exchange rate into cost-
competitiveness gains of comparable magnitude and enhance their export

performance.’

The remaining of this paper is structured as follows: Section 3.2 describes
the economy, Section 3.3 solves for the General Equilibrium, Section 3.4
discusses how devaluations affect firm-level export decisions, export perfor-

mance, aggregate exports and welfare and Section 3.5 concludes.

9 See Béwer et al. [2014].
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3.2 The economy

There are two countries in the world, Home and Foreign.1? In every country,
economic activity is organised around three productive functions: (i) the
production of a homogeneous, non-manufacturing good (numéraire); (ii)
the production of intermediate inputs and; (iii) the production of final goods

(manufacturing sector).

3.2.1 Preferences

Each country is endowed with L, units of labour, ¢ = {h, f}.!1 The repre-
sentative consumer’s preferences are defined over the consumption of both
a homogeneous good (¢§) and the composite output of each country’s man-
ufacturing sector (Q¢,Q¢%, where c,c’ € {h, f} and ¢ = ¢). In terms of no-
tation, the subscript denotes the country where production takes place and
the superscript the country where consumption occurs.'> The consumer’s
upper tier utility takes a familiar Cobb-Douglas form:

U° = (g5)" (@) * (3.1)

o—1 o—1

o —|—Qg, o

where Q¢ = (Qg ) ﬁ. The introduction of the numeraire good
(¢5) allows me to close the model while abstaining from the endogenous
determination of wages, which is beyond the scope of this exercise. It is pro-
duced by perfectly competitive firms, using labour as the only input, subject

to a country-specific technology and is freely traded between countries. Per-

10We can think of Foreign as representing the rest of the world.

11 The letter h stands for the Home country and respectively the letter f stands for the Foreign
country.

12The country of production is inconsequential for the numéraire good and therefore the coun-
try subscript is dropped.
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fect competition implies that the price of the numéraire good in each country
is pf = g)’—g, where w, is the wage rate prevailing in country ¢ = {h, f} and
¢§ stands for the labour productivity in this sector in country c. Provided
that p is sufficiently large to ensure that the numéraire good is produced
in both countries, free trade leads to the equalisation of the domestic and
foreign prices, pinning down relative wages to relative productivities in this

sector.13

The real exchange rate R, is defined as the relative real wage.'# This formu-
lation is akin to the one used by Chaney [2016],'° Berman et al. [2012],16

as well as Atkeson and Burstein [2008].

Wer

R = 3.2)

We

Consumer preferences for the domestic and the foreign manufacturing com-
posites are defined over the consumption of individual product varieties ac-

cording to a standard, symmetric CES aggregator.

[

o—1 o—1 o—1
Q= ( / qscz)odz) o= ([ e
2€EZc 2€Z
(3.3a) (3.3b)

13We need to assume that p is large enough to guarantee that the commodity good is produced
in both countries. In Helpman et al. [2004], the homogeneous non-manufacturing sector
is modelled under the symmetry assumption, hence free trade equalises prices as well as
factor payments. If unit labour requirements are different across countries though, free trade
equalises prices and pins down relative wages to relative productivities in this sector.

14Under this definition, fluctuations in the real exchange rate are tantamount to changes in
relative productivities in the numéraire sector.

151n Chaney [2016], the real exchange rate is also defined as the relative real wages in different
countries and is pinned down by the productivities ratio in the numéraire sector.

161n Berman et al. [2012], the real exchange rate of the Home country with respect to country i
is given by ¢; % ¢; is the nominal exchange rate between the Home country and its partner
i expressed as units of Home’s currency in terms of units of i’s currency, w; is the wage rate
in country ¢ and w the wage rate in the home country. Their definition is identical to mine if
& = 1.
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o > 1 is the elasticity of substitution between any two final good varieties,
domestic or foreign and Z., Z., represent the measure of final product va-
rieties produced in each country c,¢’. Solving the consumer’s problem, we
obtain the utility maximising demand in country ¢ for each final good variety

z, domestic or imported (foreign).

@ (z) = Acpl(2)7° (3.4a) ¢ (2) = Al (2) (3.4b)

pE(2) is the price consumers in country ¢ pay for any domestically produced
manufacturing variety z € Z. and p¢, () is the price charged to consumers
in country ¢ for any imported manufacturing variety z € Z.. A. represents
an index of market demand that proportionately scales consumer demand for

manufacturing goods in country ¢ and is defined as:

Ac=(1—p)wLe (Pe)°! (3.5)
Pe¢ is the price consumers in country ¢ pay for one unit of the manufacturing

aggregate Q°.17

1
1—0

pP¢= / pg(z)l_c’dz—s—/ PS(2)0dz (3.6)
2E€EZ,

2€Z

Consumer welfare W,, increases with the range of final product varieties
available to the consumer.!® The denominator in (3.7) stands for the con-

sumer price index in country c.

We

We= ——¢
(PG (Pe)'F

3.7

1
I-c . . . . . .
17 { fZG z. pg(z)lf"dz} is the price that consumers in c incur to acquire one unit of Q¢

1
. _ 1—0 . . . . .
and respectively { f sez pi L (2)1 "dz} is the price that consumers in c¢ incur to acquire
,Pe
C'
one unit of Qz,.

18 The expression in (3.7) is commanded by the upper tier Cobb-Douglas aggregation of sector-
level consumption into utility.
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3.2.2 Production technology and market structure

In each country c, there is a competitive fringe of firms that can potentially
enter the manufacturing sector incurring a fixed entry cost (fg) that is there-
after sunk. The timing and structure of Melitz [2003] apply. Upon entry,
firms gain ownership of a ‘blueprint’ that entitles them to the production of a
unique, horizontally differentiated variety of the composite final good. After
incurring fg, the firms gain access to a productivity draw from a (common)
productivity distribution,'? which is assumed to be Pareto?? with curvature
(shape) parameter « > ¢ — 1 and scale parameter ¢,,;, = 1. The core pro-
ductivity parameter ¢ is firm-specific, reflecting variation in ability across

firms and is time-invariant.

Final goods production in country ¢, combines domestic and foreign inter-
mediates in a composite bundle X .. Dependence on imported intermediates,
which is a salient feature of the interconnected global economy,?! is there-
fore embedded in the model. Each country specialises in the production of a

single intermediate good for which it is the unique supplier globally.?? The

19The productivity distribution is assumed to be the same for both countries.

20As in Helpman et al. [2004], Chaney [2016] and Arkolakis et al. [2008, 2012]. The Pareto
distribution provides a good fit to the observed productivity distribution of firms and allows
for closed form solutions. In Melitz [2003] there is no explicit assumption for the productivity
distribution.

21EU-28 total intermediate import dependency i.e. the share of extra-EU imports in the direct
material input to the EU-28 economy stood at 23% for 2016 (the latest available data),
according to Eurostat. This share varies across countries and industries.

22 Alternatively, the model could assume that each country produces a unique bundle of inter-
mediate products. Relatedly, we could relax the assumption that each intermediate good or
intermediate bundle is produced in only one country and assume instead that intermediates
are differentiated by the country of origin and that within the same product class interme-
diates produced in different countries are seen as imperfect substitutes from the final goods
producers’ perspective. The proposed framework aims to deliver predictions for firm-level
exporting activity in an environment featuring intermediate import dependence but does not
examine the sources of intermediate import dependence. Hence, more complex formulations
of intermediates production are inconsequential for the qualitative predictions of the model
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intermediate sector operates under perfect competition?® using labour as
the only input. The price of I.. (i.e. the domestically produced intermediate)

charged on the domestic market is equal to:

C _ We

Pr) = ge (3.8)
where 1/¢¢ is the unit labour requirement in the intermediates sector in
country c. International trade in intermediates is subject to variable, iceberg
type costs t > 1. These costs are assumed to be symmetric (i.e. T.v =
Twe =T for d,c = {h, f} and ¢’ # ¢) and product-invariant i.e. any product
(intermediate input or final good) shipped from country c to country ¢’ is
burdened with the same variable trade cost. Hence, the price final goods

producers based in country ¢ pay for the imported intermediate input is:

c _ W
p(Ic’) = TE = Tp(IC/) (3.9)
I
Equation (3.10), summarises the firm’s production technology. As the focus
is on intermediate import dependence, all other factors of production (capi-
tal and labour) have been muted.?* Therefore, the firm-level core productiv-
ity ¢, governs the mapping between the composite intermediate bundle and

the production of final goods and summarises all sources of heterogeneity in

revenue (relative to intermediate inputs) across firms.

Ye(d) = dXc (3.10)

and I have chosen to simplify the intermediates sector.

231n the same vein, the model could instead incorporate a monopolistically competitive inter-
mediate sector with a fixed mass of firms. Again, as the import decision is not endogenous
and I am not interested in further studying the determinants of the set of intermediate in-
puts available in equilibrium, I have simplified the framework normalising the intermediates
sector.

24In Appendix S.1 I explore an alternative formulation for the production function also ac-
counting for the use of labour. The qualitative predictions of the proposed framework are
not affected.
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Xe = ae (1) (Is) % (3.1D)

where a, = a_ % (1 — ac)*(lfac). The Cobb Douglas formulation in (3.11)
posits that domestic and foreign intermediates are both essential for final

goods production.?®

A key modelling assumption is that the composite production factor X, is
assembled according to a country-specific technology. Home and Foreign
differ in the way they combine domestic and imported intermediates for
final goods production i.e. their dependence on imported intermediates.26
Within each country though there is no firm-level heterogeneity with regard

to intermediate import dependence.?” The cost all final goods producers in

country ¢ incur to assemble one unit of the composite intermediate X, is:

Qe 1—ac
P = (#0) " (9f1,) (312
The marginal cost of production for any final goods producer with produc-

tivity ¢ based in country c is:

Ce(dp)=—PF (3.13)

25 yc(¢P) = 0 if either Ic = 0 or I, = 0. In Section S.2 in the Appendix, the composite factor
of production X, is assembled according to a CES aggregator. Results are not qualitatively
affected.

261t is beyond the scope of this exercise to explain why countries differ in their degree of
reliance to foreign intermediates.

27Note that in the data we actually observe that more productive firms import more interme-
diates. The focus of this exercise is to investigate firms’ export decisions in the presence of
intermediate import dependence. The micro-foundation of firm-level sourcing decisions is
however not addressed here. Allowing for heterogeneity in firm-level international sourcing
behaviour would imply that a depreciation no longer affects firms of different productivity
symmetrically.
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3.2.3 The firm’s problem

The firm’s problem in country c consists in determining the profit maximising
prices on the domestic and export markets, taking aggregate demand (from

consumers at home and abroad) for its products to be given.

C

/ / P /
max w0e(2) = pe(2)at (2) + o (2)af (=) — L (a62) + fo + T (vaf (2) + fx ) )
PP (2) ¢

(3.14)

st 5(2) = Ac (0i(2)) " and g (2) = Aw (v (2))
where 7.(z) represents the aggregate profits that the producer of final prod-
uct variety z earns. Z = {0,1} is an indicator variable taking the value of
one if the firm based in country ¢ exports to country ¢’. ¢¢(z) and ¢¢ (z) are

determined residually in the consumer’s problem (see equations 3.4).

The modelling postulates that the composite factor is used to cover the fixed
entry cost (fg), the fixed costs of production (fp) but also the fixed export
costs (fx).28 Moreover, I assume that the fixed cost of accessing the do-
mestic market is incorporated into the fixed cost of production (fp).?° As
a result, all exporters also serve the domestic market (i.e. there is no firm
that exports but is not operating on the domestic market). Export profits
are therefore over and above the profits realised in the domestic market,

which allows us to approach the firm’s domestic and export problems inde-

28 The international trade literature has established that entry into export markets is associated
with market access costs that do not depend on the volume traded. In order to engage in
international activities firms incur significant upfront costs, which are in addition to per-unit
costs such as transport costs and tariffs. The modelling of fixed costs goes back to Roberts
et al. [1995], Roberts and Tybout [1997], Clerides et al. [1998], Bernard and Jensen [1999],
Melitz [2003] and others.

29 As it is common in the literature building on the Melitz [2003] framework.
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pendently. Equation (3.14) can hence be re-written as:

Rel2) = BEME ) = T )+ ST o (e ()= L (v (94 1) |

domestic market profits export market profits

(3.15)

3.2.3.1 The domestic market problem

Solution to the domestic market component of the firm’s profit maximisation
problem®° yields the price p¢(z)3! that producer of final product variety z

(with productivity ¢) based in country c charges on the domestic market.

o Ff Iy

P®) = ST g = e l) (3.16)

The quantity of each variety z that domestic final goods producers with pro-

ductivity ¢ supply to their home market in order to satisfy demand from

domestic consumers is:

o PC —0
()= A, (211 1
2:(¢) c<0_1 q>> (3.17)
Equations (3.18) and (3.19) represent the revenues and profits that domes-

tic final goods producers earn on their home market:

Pc 1—-0
r(¢) = Ac <G 2 - q)]) (3.18)
m¢(p) = Beo® ' = Pf fp (3.19)

30The domestic market component of the firm’s problem can be derived from (3.15) by setting
Z=0.

31Firm performance measures solely depend on the firm’s core productivity parameter o, ie.
any two producers sharing the same level of productivity will charge the same prices, sup-
ply the same output quantity, earn the same revenues and profits regardless of the vari-
ety they produce. I will hence index everything in terms of productivity instead of variety

e (6),75(d), 76 ($), pE()-
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where B, is a function of the market demand index A..32

B.= 1A, ( o P,c)l_c (3.20)
o o—1

Constant markups and homothetic production technology imply that vari-

able gross profits can be expressed as a constant fraction of revenues, i.e.

né($)+ Pffp = (@) Results are consistent with the bulk of empirical find-

o

3 i.e. more productive firms charge lower prices, are of

ings in the literature,?
bigger size, earn higher revenues and profits and have a higher intermediate

input requirement.

For a firm to ‘survive’ on the domestic market in the presence of fixed pro-
duction costs it should be productive enough to realise non-negative profits
(¢ (¢) > 0). Rearranging (3.19) we obtain ¢}, i.e. the minimum productiv-
ity required in order to remain active on the domestic market. In following

sections, ¢ will be referred to as the domestic ‘survival cutoff’.

1
¢p = (PfB: ' fp) ™! (3.21)
3.2.3.2 The export market problem

Final goods trade is subject to both variable (t > 1) and fixed export costs
(fx). Solving the exporter’s problem, we obtain the price (p< (¢)) that do-
mestic producer with core productivity ¢ charges on the export market (¢)

and the quantity (qg’ (¢)) supplied in order to satisfy foreign consumers’ de-

32 As it can be seen in (3.18) and (3.19) the market demand index A. proportionally scales
both revenues and gross profits.

33 As summarised in the reference paper of Bernard et al. [2003], but also the literature review
of Bernard et al. [2011].
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mand.34
o N o ﬁ o c
pc ((()) - TG _ 1 q) - Tpc(cl)) (322)
2

( i) .23

The revenues < (¢) and profits ¢ (¢) earned on the export market are
given by:

o _ o Py
re () = Aw ( " > (3.24)
l1-o
e () = ) ¢ = Pffx (3.25)

PC
Bc’ T i,
Py

/ / 1-
where Ay = (1 — pwy Lo (P°)°t and By = 14, (ﬁPf) ° are the

respective market demand terms for the foreign country.3>

The interaction between CES preferences and fixed costs of exporting gives
rise to a selection mechanism whereby only the most productive firms3® are
able to cover fx without incurring losses and successfully break into export
markets. In the absence of fixed costs, either all or no firms would export.
Selection into exporting therefore implies that only firms for which n‘c"/ () >
0 become exporters. Rearranging (3.25) we obtain ¢X*, which represents

the minimum productivity required for a firm to outgrow the boundaries of

34The domestic component of the exporter’s problem is identical to the non-exporter’s problem.

35 As the trade partners are not modelled to be symmetric, aggregate variables are not equalised
across countries.

36 As the firms that brake into export markets are more productive compared to the firms with
only domestic activities it follows that

sy (o) st
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the domestic market.37

ot = (PffXBg,l)Fll (T PI,) (3.26)

3.2.3.3 Optimal input demand

Firm-level demand for the composite intermediate good is given by:38

—0
- 1Pf) O ot T Tt 07

o —

me(®) = i+ Ao (

intermediate requirement to serve additional intermediate requirement
the domestic market to serve the export market

(3.27)
where 7 is an indicator variable (Z = {0,1}) that takes up the value one
if the firm exports. Demand for the domestic and the foreign intermediate

goods respectively is given by:

Is<¢)=acppf me(d) (3.28)
PP
c'(¢)—(1 ac) Tp(lc/) c(q)) (3.29)

3.3 Open economy equilibrium

The model features free entry. Free entry implies that in equilibrium, the
measure of expected ex-ante profits (inclusive of the entry cost) must be

equal to zero, i.e. the net value of entry is zero.

o= [r@n@de + [ c@n @0 (3.30)

$e X

37For each country ¢ = {h, f} there is a pair of cutoffs for surviving on the domestic and the
foreign markets.

38 Using the Shepherd’s Lemma on the cost minimisation problem.
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v is the average value of firms conditional on successful entry,>® u(¢) is the
conditional distribution of firm productivity on [$p},00) and pX () is the

conditional distribution of firm productivity on [$p2*,00).40

1= G (@2 [Be(be)"" = Pifp]
(3.31)

1-o
clrea(e)] o (k) @) rrr| <o
I
The zero cutoff profit conditions (3.21) and (3.26), the free entry condi-
tion (3.31) and the respective relationships for the other country provide six
equations involving ¢, dX*, B., where ¢ = {h, f}. Combining these equa-
tions along with the assumption of Pareto distributed productivity, we obtain
for each country the equilibrium expressions*! for the market demand term
B

KO

(PR TN ()\®
_ ol fE I-r (P;’) (fx)
B.= fpP; |65—0O 5
fD 17T—2K(f7D)
fx

(3.32)

e = fino—f B Pf, where f;,,, is the ex ante probability of survival on the domestic market,
or equivalently the fraction of entrants that remain active.

4041 (¢) and pX (¢) are defined in A.1.

4l1n Appendices A.1-A.10, the equilibrium expressions are derived analytically.
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xk—o+1
o—1

where for expositional simplicity define © = ; the domestic and export

market cutoffs;

KO

J— p]c To—1 (@)9
g [ ) T (R

¢r=16—-0 (3.33)
¢ ) 17,-[721((@)2@
fx
o _1
s ok PIL o—1 f7D (€] K
xso [ PENTT ([x o fE b <Pf/> (fx)
c =T ¢! T 0--0 20
P io /o —
X
(3.39)
the number of firms
(1_?4) cLL
.ol O

[P\ T O
o of1-x ( ) (42) /
1_TK<Pf> (&) P ~) |

/ Ko q
P¢ fX c o—1 (€] Le
i 1_”(;[/) (42)
IC
(3.35)
and the price of one unit of the manufacturing composite.
o\ 71
po—( ofo (P77 o 1 (3.36)
(I —p) welLe o—1¢; )

3.4 How does a devaluation affect the economy?

Remember that the real exchange rate is modelled as the relative real wage

R = ZUUC’. A devaluation is therefore defined as an increase in R and is
c

tantamount to a fall in the relative productivity in the homogeneous sector,
leading all else equal to a fall in the relative domestic wage. In the following

sections, for expositional simplicity the foreign country wage is normalised
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to unity. Hence, R = w% and a devaluation is equivalent to a fall in the

domestic labour costs.

A devaluation renders domestically produced intermediates cheaper, enhanc-
ing the cost-competitiveness of final goods producers using /.. In an inter-
connected world, like the one described here, where final goods producers
have access to international markets of intermediates and final goods pro-
duction technology is characterised by dependency on imported intermedi-
ates, several effects come to play. As domestically produced intermediates
are used as inputs by final goods producers both at home and abroad, man-
ufacturers in the devaluing country (Home) are not the only ones to enjoy
cost-competitiveness gains. The trade partner’s dependency on the use of
Home’s intermediates gives rise to favourable cost effects operating via a
‘forward linkages’ channel. Following a devaluation at Home, lower domes-
tic wages spill-over to the foreign country through lower costs for interme-
diates. These effects go against the traditional ‘terms of trade’ effects and
therefore the impact of a devaluation on the economy is ambiguous and de-
pends on the relative intensity of the final production process in the domestic

versus the imported intermediate inputs in both countries.

In the remaining sections, I study the impact of a devaluation at Home on
the domestic economy by investigating the reaction of the intensive margin
of exporting, i.e. the export sales of incumbent exporters < (¢), the adjust-
ments along the extensive margin of exporting, i.e. the reaction of the export
productivity cutoff ¢pX* as well as the impact of a devaluation on aggregate

exports and welfare.
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3.4.1 Devaluation and the relative cost-competitiveness of final goods

producers

The relative cost-competitiveness is defined as the relative cost of one unit

of the composite factor of production at Home and abroad.

pe c 1—ac—ay
G
Py PF

The impact of a devaluation (a rise in R) on the relative cost-competitiveness

e TG (3.37)

of the Home country (Pf/ PICI) is studied through the sign and magnitude of
the following elasticity.
. o_oppf R
P/PfIR OR  P¢/Pf

A negative sign (e

=1l—a.— oy (3.38)
Pe/Pe IR < 0) implies that a devaluation improves the
Home’s relative cost-competitiveness, i.e. PIC/Pf/ falls. This is the case
whenever 1 — a, —ay <0< a. > 1 — oy i.e. when the Home country’s
final production uses more intensively, compared to the Foreign country, the
domestically produced intermediate whose (relative) price falls in a deval-
uation. Since domestic and foreign intermediates are combined in the final
goods production process, both countries realise cost-competitiveness gains

from a devaluation. Indeed, epejr = —0tc <0 and ¢ —(1— o), but

PeIR =
these gains accrue higher to the Home country since the fall in Py following
devaluation is greater than the respective fall in Pf’ if c >1— . On the
contrary, whenever the domestically produced intermediate is used more in-

tensively in Foreign’s final goods production process*? i.e. 1 —a.—ay >0 <

a.<1—ay & ays <1-—a, the sign of (3.38) is positive and a devaluation

42 An example is the Swedish steel industry, which specialises in the production of advanced
steel grades and products. The majority of these products is absorbed by export markets
instead of being used as an input to the domestic industry (Jernkontoret, website).
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deteriorates Home’s relative cost-competitiveness.

The intensity of the final goods production process at Home in the domes-
tically produced intermediate (relative to its trade partner) will determine
whether a devaluation at Home enhances its cost-competitiveness vis a vis
its trade partners. When not accounting for dependency on imported in-
termediates i.e. assuming that final goods producers in each country use
only domestically produced intermediates (o, = o = 1), the model ‘col-
lapses’ to the reference model where the only factor of production is labour.

In this case, ¢ —1 and devaluations always enhance Home’s rel-

Pe/PEIR
ative cost-competitiveness in line with the traditional mechanisms. Taking
into account intermediates trade and in particular, intermediate import de-
pendence, moderates the pro-competitiveness gains arising to the devaluing
country and can in fact even overturn them. Indeed, if both/either o > 0

and/or a > 0 we have that |e | < 1.

!
P¢/PE IR

3.4.2 How do devaluations affect firms’ export revenues?

The reaction of the intensive margin of trade, i.e. the revenues earned on

the export market by incumbent exporters is examined through the sign and
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magnitude of the following elasticity.*3
_ 1 (3.39)
Ge ()R & toel (S

~0 (¢py/pem)
1—1% (

c
I

P/

fp

fx

)@

>0

Proposition 1. The elasticity of firm-level export revenues with respect to the

real exchange rate (s : ) is:44
g ré ()R
a. always of negative sign whenever ¢ pe/pe IR > 0 and;
b. of ambiguous sign for € <0.

- J
P[P IR

As discussed in the previous section, when domestically produced interme-
diates are used more intensively in the production of foreign final goods
varieties, a real devaluation at Home grants greater cost competitiveness
benefits to foreign manufacturers compared to domestic ones. Hence, all
else equal, the prices of foreign final goods will fall more relative to the
prices of domestically produced final goods. As consumers abroad substi-
tute away from imports, final goods producers at Home witness their export

revenues fall.

However, even when relative cost-competitiveness gains do occur for the de-

valuing country (Home) i.e. ¢ < 0, they do not necessarily translate

J
P¢/PE' IR

43 The requirement that = > 0 follows from the parameter re-

strictions to guarantee non-negative equilibrium price indices and number of firms. See
discussion in Section A.10 in the Appendix.

44Proof in Section P.1.
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into higher export revenues for incumbent exporters. Classic terms of trade
effects may or may not prevail over ‘forward linkages effects’ depending
inter alia on (i) the devaluing country’s relative intermediate import depen-
dence i.e. (1—a;)/(1—ay), (il) consumer demand elasticity (o) and (iii)
the degree of integration between the economies (i.e. the value of t, where
as T — 1 the more integrated the economies). For certain combinations of
parameter values and the level of the real exchange rate, despite any rela-
tive cost-competitiveness gains accruing to the devaluing country, exporters’

revenues may indeed fall (see discussion in Appendix P.1).

In the absence of intermediates trade (i.e. the benchmark case, a, = o =
1) the ‘forward linkages’ channel is muted and therefore export revenues

always increase in response to a devaluation.
Ko

B x PIC o—1 fiD €]
o-l+r (P;’ > (fx )
= >0 (3.40)

€ .

T(E/ ((P)|R7a6:a6/:1 PC O‘K—Gl @
1—1t%( =4 (@)

p¢ Ix

In Appendix P.1, I show that for standard parameter values even in the case

where revenues react positively following a devaluation (¢, > 0), the

OIS
magnitude of this reaction attenuates as the importance of trade in interme-
diates increases (i.e. the greater the value of the expression 1 —a.+1— o).

The outcome of this exercise is illustrated in Figure 3.1.4

45Figure 3.1, suggests that ¢ decreases with the level of R i.e. devaluations occurring

/
re (P)IR
at a higher level of the real exchange rate are less attractive, exacerbating losses of export
revenues and dampening any gains. This is consistent with real models where the magnitude
of the effect depends on the level at which devaluations occur.



CHAPTER 3. WHEN Do DEVALUATIONS PAy? 163
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Figure 3.1: Response of export revenues to real exchange rate movements.
Parameter values match Melitz and Redding [2014]: 0 = 4, ¥ = 4.25, $yin =
1, fp =1, fx =0.545, fg =0.0145, 1= 1.83

343 How does a devaluation affect the decision to export?

The response of the export cutoff to a real devaluation is summarised by the

following elasticity: 1

1
E¢3"5R—(ui1) I_T(};)—r(?_)n (epy/pye) G40
. ! . —

b

=0 under parameter restrictions

Proposition 2. The elasticity of the export productivity cutoff ¢ * with respect
47

to the real exchange rate (e, x. ) is:

a. Always of positive sign whenever 1 —a,. — a, = 0 i.e. $X* increases with

R. A devaluation reinforces selection into exporting driving the least

4% Exehange rate movements cause the demestic and export eutoffs to move to opposite direc-
tions as a result of the free entry condition.

47 Gee proof in Section P.2 of the Appendix,
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productive among the incumbent exporters out of the export markets.

b. Always of negative sign whenever 1 — a, — ay < 0 i.e. ¢pX* decreases
with R. A devaluation then relaxes the minimum productivity required
to break into the export markets thus allowing less productive firms to

start exporting.

In the benchmark case, featuring no trade in intermediates, devaluations

always induce positive adjustments along the extensive margin of trade.

o 1
aq)X*\Ra:a =17 o <0 (3.42)
¢ e ¢ o — 1 pc o—1 (€]
1— (2L (JLD)
P¢ fx

Comparing (3.41) and (3.42) it becomes apparent that the magnitude of

positive adjustments along the extensive margin of exporting (when they

occur) is smaller once trade in intermediate inputs is accounted for.

|E(b£(*|73,—1<1—ac—ac/<0| = |€(|)g(*|73,a6:ac/:—1| (3.43)
Moreover, as it is shown in Figure 3.2, for standard values of the parameters,
the magnitude of these positive adjustments along the extensive margin of
exporting attenuates as the importance of trade in intermediates increases

(i.e. the greater the value of 1 — o +1 — a ).
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Figure 3.2: Response of export cutoffs to real exchange rate movements
Paramerer values march Melitz and Redding [2014]: o = 4, ¥ = 4.25, dpin
I, fp =1, fx = 0.545, fg = 0.0145, = 1.83

344 How does a devaluation affect Aggregate Exports and Welfare

per worker?

The aggregate exports of final goods from the Home country to its partner
are given by:
EXx¢ NX x g (¢ ) (3.44)

L

. .
number of ex porters average ex snles

One of the advantages of the Melitz [2003] framework is that aggregate
variables can be written in terms of a weighted average of firm productivity.
In this way the framework is equivalent to a model featuring a representa-
tive firm with productivity equal to this weighted average, which is endoge-

nously determined by firm-level decisions.*® In (3.44), ¢ is the average

B The aggregation process and the definition of the weighted productivity average are defined
in Appendix A1,
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productivity of domestic producers that export to the foreign country and is

defined as:

oo

where g(¢),G (¢) stand for the probability density function and the cumu-

b = ( - 4’6_1%‘14)) . (3.45)

lative density function of the productivity distribution respectively. Hence

the aggregate (final) exports are given by the expression:#°

(8"
XS = (-wit| ——2L (3.46)
1—1—2K(%’2)

KO

pc o—1 (C)
1—17% I/ (@) ;_OK /
1 () (P) ()

_ X0 Tc
Bl ()7 ()" fx) L
P¢ fx

The reaction of Home’s aggregate exports to a devaluation is studied through

the following elasticity:

9EXS R
‘BX{IRT TR EXC

(3.47)

Proposition 3. (i) For e /|R > 0 a devaluation induces a deterioration in

Pe/pe
I I
the relative cost-competitiveness of Home’s final goods sector; causing aggregate

exports to fall. (ii) Results are ambiguous in the case that e /R <0.

P¢/P¢

Not accounting for reliance on imported intermediates (i.e. for o, = o =
1), devaluations always induce an increase in aggregate (final) exports for
the devaluing country. The analysis focuses on the response of exports of
final goods rather than exports of intermediates or exports in general. The
intermediates sector is assumed to operate in perfect competition and there-

fore as opposed to the final goods sector there are no rents. The final goods

49Where the assumption that w,s =1 is already in place.
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sector on the other hand is of interest because there are rents. In this frame-
work, it is only the final goods sector that is relevant for consumer welfare.

Moreover, the final sector is relevant for moving up the value chain.>®

The impact of devaluations on welfare per worker is studied by looking at
the respective elasticity:

oW, R
iR = g T,

/|R > 0 a devaluation induces a welfare loss for

/‘R<

(3.48)

Proposition 4. (i) For ¢, /Pe
=1

the devaluing country. (ii) Results are ambiguous in the case that ¢ Pe/pe

0.1

3.4.5 Devaluations and trade liberalisation

The declining importance of distance and the progressive fall of barriers to
trade are further tightening the interconnectedness of the global economy.
In this section, I examine whether the impact of devaluations on firm-level
export decisions and firm-level export performance depends on the degree
of integration between the economies.

2 / /

P/ il

OROT R

The expression in (3.49) implies that as the trade partners’ economies be-

= —(1—ay —ae) (ay —ac) e —ae—l (3.49)
come more integrated (i.e. as the barriers to trade subside and T falls) the
impact of a devaluation on the devaluing country’s cost-competitiveness rel-
ative to its trade partner depends inter alia on (i) the relative intensity of the

final production process in the use of the domestically produced intermedi-

507 study the response of intermediate exports to devaluations in Section P.5 in the Appendix.
Note that the response of exports of intermediates following a devaluation is also of ambigu-
ous sign.

515ee proof in section P.4 of the Appendix.
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ate, i.e. the sign of the expression 1 — a — a, and (i¢) Home’s dependency
on imported intermediates relative to its trade partner i.e. the sign of the
expression a, — as. The direction of these effects as it is reflected on the

sign of (3.49) is summarised in Table 3.1.

Table 3.1: Devaluations and trade liberalisation

1—oa <oe 1—0ag >ac

Oc > O <0 >0
e < Qg >0 <0

When the domestically produced intermediate is used more intensively in
the final goods production process at Home (1 — as < ) and Home is less
dependent on imported intermediates (a. > . ), then as the integration
between the trade partners advances, devaluations become more effective.
Trade liberalisation further intensifies the relative cost competitiveness gains
accruing to the devaluing economy. Likewise, if the domestically produced
intermediate is used more intensively in the final goods production process
abroad (1 — ay > a.) and Home is more dependent on imported interme-
diates (a. < a) trade liberalisation renders devaluations more attractive
as it dampens the loss of relative cost competitiveness accruing to the de-
valuing country. In the remaining cases however, trade integration limits the
effectiveness of trade liberalisation as it contains any relative cost competi-

tiveness gains and exacerbates the losses.

3.5 Concluding remarks

Trying to explain the lack of sensitivity of trade flows to exchange rate move-

ments, the international trade literature has focused on different aspects of
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this relationship.

I contribute to this literature by bringing attention to a rather intuitive mech-
anism, intermediate import dependence. The main prediction of the model is
that a country’s relative use of domestically produced intermediates (with
respect to its trade partners), arises as the key determinant of the final goods
producers’ export status and export performance. In this context, favourable
exchange-rate movements, or in general movements in relative prices, will
induce smaller cost-competitiveness gains and contain any positive adjust-
ments along both the extensive and intensive margins of trade, compared to

the benchmark setting where we don’t account for trade in intermediates.

What is more, the model provides clear-cut conditions for which devalua-
tions in fact undermine the relative cost-competitiveness of the devaluing
country, leading to a loss of export revenue and a negative adjustment along

the extensive margin of trade.

For expositional purposes the model is hosted in a two-country, single in-
dustry world, where each country is a monopolist of the intermediate it
produces. As a result, labour cost developments in either country affect the
international price of the domestically produced intermediate, reinforcing

the strength of the proposed mechanism.

In the real world, which features a more complex network of production
and trade relationships, the effects discussed here are likely to be nuanced.
The strength of the mechanism, will vary across industries depending on
the country’s specialisation and position in the global value chain, how big

a ‘player’ the country is in the production of intermediates and the degree
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of integration and interdependence between the devaluing country and its
trade partners. In particular, the case where the devaluing country ends
up being worse-off vis a vis its trade partners, is less likely to arise in a
multi-country, multi-industry world, where each country specialises in the
production of a continuum of intermediate inputs and import dependence is

determined endogenously at the firm-level.

Despite its limitations, the model communicates a relevant message. The
world economies have grown to be tightly intertwined. As a result, domestic
cost developments spill over to other economies via the fragmented pro-
duction network. This channel is often overlooked by policy makers. The
proposed model illustrates the challenges faced by policy makers (and the
literature) in unwinding the competing mechanisms that come to play and

curb the stimulating effect of devaluations on export performance.

In addition, the model delivers clear-cut conditions that can serve as testable

predictions in assessing the effects of devaluations.
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Appendix
Proofs

P.1 Proof of Proposition 1

Proof.

e (5)7 (12)°
— Oy 1_ p¢ Ix

<
Oc o

)|R>O<:> 1 (P.1)

e (¢

<1
1—
«

(i) Whenever ¢ >0,ie 1< % the above condition never holds,

P¢/PE IR
hence the sign of this elasticity is clearly negative. A devaluation induces the
deterioration of Home’s relative cost-competitiveness which in turn, takes
its toll on the export sales of incumbent exporters who witness their export

revenues fall.

.. . . 1—(XC/ . . .
(#4) If however, ¢ <0, i.e. 1> ——=, then the sign of this elasticity

c

P¢/PE IR
can be either negative or positive. Interestingly, even when devaluations in-

duce relative cost-competitiveness gains for domestic final goods producers,
these do not necessarily translate into higher export revenues for incum-
bent exporters. For certain combinations of the parameters and the level of
the real exchange rate, despite the relative cost-competitiveness gains ac-
cruing to the devaluing country, exporters’ revenues may indeed fall. Note
that, in the absence of trade in intermediates (i.e. the benchmark case,

ac=ay =1):

Ll >0 (P.2)
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Competitive effects of devaluations always prevail and export revenues in-
crease. Moreover it can be shown that for quite standard parameter values
even when revenues react positively following a devaluation, the magnitude
of this reaction attenuates as the importance of trade in intermediates in-

creases.

I want to compare:

c

c _6K:$1
o—1+17F (R(PZ,)
¢.

(%)

ETS,((P)‘R‘l_ac_ac,:_l = . 176‘(%1 P (P.B)
g (R‘P) (42)
97 X
g’r“pf/((’p)‘R|_1<1_aC_ac/<0 -
1
—|o(l—ac—oay) - + ate

. l—ac—ay o—1 1)
1—t x| (R el ~Qe (@)
(Pfl Ix

P.4)
If (P.1) holds :

(P.5)

<1
A general result cannot be established.

=—1>€

However € (4))\73‘1_“6_%'* v ()R

|-1<1-ac—a, <0 holds for
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NGO
©f fx

<0 under (P.1)

c 1—ac—ay o—1 )
c(l—ay)—oac o—141F ('R (Pz,) e T0e <fD>
@;

c l—ac—ay o—1 1)
1—1% R (Pi/ TO(CI*OCC (fiD)

P.2 Proof of Proposition 2

Proof. (i), (ii) For the set of parameters compatible with the necessary re-

strictions it is clear that whenever ¢ > 0 then EpX*|R > 0 ( and
c

/
P¢/PE IR

xR < 0), while for ¢ < 0 we will have Epxr|R < 0 (and xR > 0).

P¢/PE IR
Note that for a, = a» = 1 we have:

o 1
€<p£<*|7z(0_1> N S|<0  @n
() ()
pe X

In the benchmark case, featuring no trade in intermediates, devaluations al-

ways induce positive adjustments along the extensive margin of trade. More-
over, it can be shown that for standard calibrated values of the parameters
even when positive adjustments along the extensive margin of trade occur,
the magnitude of these adjustments is smaller once trade in intermediate

inputs is accounted for.

(P.6)
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We need to show that:

‘szxwulzac:ac, >‘E@CUU41<1*ac*aa<0‘ (P.8)

which is true for:

KO

I 7 lmac—ay o —Qc m(@)g
1—1 K((R¢IC,) % ¢ e

— 5 >1—ac—oag| (P.9)
(2 T (ip
11— (R(P?/ ) (fx)

A general result cannot be established. However for standard parameter

values this condition holds. Results are summarised in the following graph.

P.3 Proof of Proposition 3

Proof.

_9BEX¢ R
‘ex{mTTOR ExC

o

_ws Pf X _
1—n K(;ff)ofl (%)6 + %(Spf/plc/”g)(l - QK(%)%))

Pe ok e ox 7 e
1—T’K(P;f)"‘1(%)®—T’K(P;/)“‘l(%)G%R(l—T’K(P;f/) “‘1(%)8)
1
= X
_—x(F -5 ([pye
I K(P;’) T(#2)
(P.10)

The sign of this expression, depends on the sign of:

[ " /), xo ‘ o (D
_ <Pfd> <fX> +0—1(tpf/1’f/72)<1_T <fx>

>0

(P.11)

Ife Pe/PY IR > 0 then this expression is unambiguously positive and ¢, xe'|R <
0. When ¢ < 0 the sign of ¢ is ambiguous. We will have that

P¢/PE IR EX¢ R
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€pxe IR > 0 whenever

oK

ok P¢ ﬁ(@)Q
o (Pf’) ) e-1

: (T e X 5 XE<’€P}3/PIC/|R‘ (P.12)
()T
fx <1 =|1-ac—ay|
>0 for P¢'>0

In the absence of trade in intermediates, i.e. for Epe/pel | = —1 the above
I I

condition, always holds since:

o—1

1
<l,—-<1
o K

oK

c \ o—1 (C]
]_T—K(P[/> (fD) <1
Pf Ix

20
1—1 2 (ff) <1
X

(P.13)
We also need the following to hold:

pc cﬂcl (C)

1—T_K< 1/) (fD) _ _ox
Pc fX Pc o—1
L <1<:>1>T_K< I>

0\
L D) (p14)
1_1_%(%)2@ P (fx)

which is always true by our core parameter restrictions. Hence, for 1 —

a. — o = —1 aggregate exports always react positively to devaluation as

traditional mechanisms would suggest. m
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P.4 Proof of Proposition 4

Proof. The elasticity for welfare to the real exchange rate is given by:

. _ 8wcg
welR = HR We
T e Rl )
= oo |redt o —= ® (SPC/PC’lR)
1*T_K(('R(Df) Qe—0y T"‘c’*%) o—1 (%) 1T

The sign of ¢, :

o Ife > 0 then it is always the case that ¢,, |z <0 hence devalu-

P¢/PE R
ations induce a loss of welfare for the devaluing country.

o If < 0 then in order to have welfare improving devaluations

& ’
P¢/PE IR
we would need.

1—17K% PIC, ol (fiD ©
1 p¢ fx ®.16)
( 70‘6) pc 70K—01 (S <’€P;/PICI‘R) ’
(8) 7 (1)
(Pf'> Ix
Moreover
- PIC To—1 (@)8
o p¢ x

EwRI1—ae—ay=—1= >0 (P.17)

o — 1 Pe _% (S)
1—x (AL (42)
P¢ Ix
Hence in the absence of trade in intermediates, devaluations are always

welfare improving. ®
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P.5 Devaluation and exports of intermediates

Only developments in the final goods sector are relevant for welfare, hence
the lion’s share of the analysis is dedicated to aggregate exports performed
by final goods producers. It is however useful to see what happens to exports
of intermediates as well since they also generate revenue for the economy.
Foreign demand for the domestically produced intermediate input I, is given

by:

/

g’(q)) = NC/(l_ac’)TPI <AC/<()_ile,>_ ((T)c’)61+fD+fE>+

PIc

demand from foreigners to serve their domestic market

CI

Py l1-o 0 v (1x\°! X
(1-a0) - <T Al =2 Pf) (q>) +fx | NX (P.18)

additional demand to serve their export market

. e . . / - i
replacing for the equilibrium expressions for N°¢ ,Nc)f VA Aey by, if we

have:
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CHAPTER 3.
IS
X:
ok Jp— PIC o—1 in (S}
e (E) )| ) ) e
o ___Xo c!
PI fX 1_TK<P;/> o—1 (§7D (€] L
pe X
1 o—1—x 7
— _|_ K
x[( (K 7 > +1>fo+fE
o—1
c ok—ol (€]
1—17% I,> Ip o ©
HK(fD)@ () () (Pf) IR_TK<fD> L
_KO_ c! !
fX T ﬁ o—1 (f )@ PI fX L
P¢ X
o—1—x
_ 1 K
Xl (K o+ ) w1 fx
o—1
(P.19)
where
Oe /
1 ¢ple 1— —o+1\ L 1
A=(1-a.) fq), (1= (K G+) — 56 > 0
T o Ko f 1_ g2 (In
fx
(P.20)
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The reaction of intermediate exports to a devaluation are summarised by

oI5 1
OR A
x p]c T o1 (@)8 P]c To-1
o (Pf'> Ix ) P
oo R (py/ey) = A2 7

(e 5 )]s (5 ) <f@>®<ep</pcm>

B2

o—1—x
[ <K G+1) B
X | K| —— +1
o—1

fx
(P.21)
where (subject to the parameter restrictions discussed in Section A.10
pe\ a1 ®
A=1—1v% =L <fD> >0 (P.22)
p¢ fx
Moreover,
pe\ ot )
B=|1-1"(=-L <fD> >0 (P.23)
Pf fx

The reaction of exports of intermediates therefore will also depend on the

sign and magnitude of ¢ Pe/PY IR
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Special issues: discussing modelling assumptions

S.1 Accounting for labour in the production of final goods

In the baseline model, labour is only indirectly employed in the production
of the final good. Intermediates are produced with local labour hence labour
costs affect the cost of production in the final goods sector through the price
of the intermediate inputs. This assumption can be deemed misleading and
it is therefore relaxed in the current section where the production function

takes the following form:

Qe = 1oL (X)) e (S.1)

fle =1e 1 (1= 1)~ 47, and

Qe X2¢
Xe=oac(Le) =1 (Ly)tne (8.2)
_ % _ _Q9¢
e = (1—1nc) alcl_”c o, " and age 4+ age = 1 — 1 The resulting unit cost

faced by all final goods producers in the home country is now:

~ a1 , a2¢
B = (we)" (&) (Tw1> (5.3)

and the Home country’s relative cost competitiveness:

B o —Q

?IC — MTQC27(XC/2 &erg—Ne—Qcl (5.4)
PC/ (q)c/)a(,ﬂ*ac/l q

I I

and the respective elasticity of Home’s relative cost competitiveness with
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respect to the real exchange rate R is:
€pe/pe' iR = ez T M Gel (8.5)

Real devaluations are enhancing Home’s relative cost competitiveness when-
ever 1. + a1 > A9, i.e. whenever the direct and indirect share of domestic
labour embedded in the final goods production process of Home producers
is higher than the respective (indirect) share of domestic labour in the final
goods production process abroad. Clearly, directly accounting for labour at-
tenuates the strength of the proposed mechanism which however remains
present and conclusions are useful. The mechanism will be stronger for less
labour intensive industries suggesting that the scope for gains associated

with devaluations will be limited in less labour intensive industries.

S.2 Considering an alternative production function

Assume instead that the aggregation of the domestic and the imported in-

termediates has the CES form:

1
n—1

Xo= ol 1'% +0-a)t 1) | (5.6)

The cost of one unit of the composite production input is:

w 1= Wt = %7”
Pf = ac<j> +(1—a) |15 (S.7)
$7 PF

and the relative cost competitiveness of the Home country:

1

I w,. I 1o
We — c
P Ge (fb?) (1= ac) (T <p§’>

p¢ 1= 1-1
I w.r o we
Qy (qﬁ/) +(1—-ay) (T—q)?)

(S.8)
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The reaction of Home’s relative cost competitiveness to a devaluation de-
pends on the sign of the expression (1 — ay) (1 — a.) T~ — a.ar. Deval-

uations enhance Home’s relative cost-competitiveness whenever:

(I1-ay) 2(1—n) < Qc
ay (1-ap)
N —’ ———
Foreign’s relative Home’s relative
intensity in the intensity in the

domestic intermediate domestic intermediate
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Guide to main Results

A.1 Aggregation

Aggregate variables can be written in terms of a weighted average of firm
productivity.>?> As in the benchmark Melitz [2003] model, aggregate vari-
ables take the same values as in a model featuring a representative firm
with productivity, equal to this weighted average, endogenously determined
by firm decisions. (I)C is the average productivity of domestic producers that

are active on the domestic market.

1
~ o—1
Pe = </¢01V(¢)d¢> (A.1.1)
where p(¢) is the conditional distribution of g(¢$) on [¢p}, 00 where ¢ is the
survival productivity cutoff i.e. the lowest productivity level of producing

firms.

(o) = T=c@m ! ¢ =P (A.1.2)
0, otherwise.
In the same vein, ¢ is the average productivity of domestic producers that

export to the foreign country (¢pX).

1
~ o—1
i = ([or @) (a13)
where p¥ (¢) is the conditional distribution of g(¢) on [$pX*, 0o where X * is

the export productivity cutoff i.e. the lowest productivity level of exporting

firms.

9()

X () = ¢ 1=G(@e ) (A.1.4)
0 otherwise.

521n fact (I) is a harmonic average of firm productivity ¢, weighted by relative output shares

a($)/a(P).
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¢ and ¢pX depend on the domestic and export productivity cutoffs ¢*,dpx*
i.e. the minimum productivity level required for a firm to survive on the
domestic market, or export to the foreign market respectively, without in-

curring any losses.

The productivity averages ¢., X can also be used to express the average

profit and revenue levels across different groups of firms, hence:
ré(d0) = [re@u@)do (ALS)

(o) = / () () (A1.6)

represent the average revenue and profit earned by domestic firms from

sales in their own country.
@) = [ @ @) do (3.7)

w02 = [ @ ()0 (3.8
represent the average export revenue and profit to any given country across
all domestic firms that export. The overall average, across all domestic firms,
of combined revenue 7 and profit © earned from both domestic and export

sales are given by

e =1%(de) + £7S () (3.9)
- ;- c( cdrX
T = 1(Pe) + 1 (OX) = ”(j’c) —wefp + fS (”’) - wde)

(3.10)
The overall average productivity prevailing on ¢’s market is a weighted
average of the productivities of all the firms operating in ¢, i.e. domestic

producers as well as foreign exporters. The productivity of foreign exporters
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is adjusted for the output loss due to the variable trade cost t as well as the
relative competitiveness of the final sector with respect to the other coun-
try, i.e. the ratio of the variable production costs. f{, and s are defined

as the ex ante probability of survival on the domestic and export markets

respectively.
fin=1-G(¢c) (3.1
c __ 1 7G( g(*)

Moreover, ff and s stand for the ex post fraction of entrants that survive
on the domestic market and the ex post fraction of domestic firms that export
respectively. Therefore, if N¢ is the equilibrium mass of of incumbent firms
in country ¢ then N§ = s§ N° is the mass of exporting firms and Nf =
N¢+ N)C(/ =N+ SS; N¢ represents the total mass of firms competing in the
domestic market, both domestic and exporters as well as the total mass of

varieties available to consumers in a country.

/ /\ 1—0o o—1
. N, N§ [ Pf -\l
5 = e o1 A (q)) (A.1.13)
(I)CT is the weighted productivity average of all firms (domestic and foreign)
that compete on the domestic market. This productivity average fully sum-

marises the effects of the distribution of productivity levels on the aggregate

outcome.

The Manufacturing Price Index can be written as a function of $$.:

1 ~ 1 P¢
P = (N§)T=0 p¢ (Cl)%) = (N§)T-o (0 G_ ; cﬁé) (A.1.14)
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The composite consumption index in country c:

_o_ ~ o P¢ -
@ = (VF) 7T g2 (B) = (V)7 (Ac (G o q);) ) (115

A.2 The Pareto distribution

The variable ¢ is assumed to follow a Pareto distribution with shape pa-
rameter k > o — 1. The support is {q)min, +oo). The cumulative distribution

function of a Pareto distribution is

q)mm -
1- X qu) > q)min
G(¢* ) (A.2.1)
(@9 = {O otherwise.
and the probability distribution function
q)min . > .
g(p) = { ot = fmin (A2.2)
0 otherwise.
the expected value is given by
ifk<1
)d - A.2.3
/¢9 )dd = {K1¢mm fio 1. (A.2.3)

q)mm
We normalise ¢y, to unity. Power functions of a Pareto distributed random

variable also follow a Pareto distribution. Therefore,

/ O @ = s / o7 g(0)do
(A.2.4)

K 1 o— o—1
= 4) /chb lap= 5 (40)

and for the export cutoff we shall have that

(Cl)c )G ' = K—%‘-l—l ( 5(*)671 (A.2.5)
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The average productivity of all firms active in the local economy

1
’ 1—0o o—1
. N¢ - N§ [ Pf ~ o1
c __ o—1 X X
o= (Nje c T N&, ( Pc) (q’c/) ) (A.2.6)

Moreover the average revenue realised on the domestic and export markets

o

respectively:

r£(60) = [[re@u@)do (A.2.7)

e (BX) = / < () (§)dp (A.2.8)

A.3 Existence and uniqueness of equilibrium

C

1—0o
1= G [Be (&) —Pif] +[1-G (42)] [Bc/ ( jff) (6) —PffX]

I

using the ZCP conditions the LHS becomes

[1-GWD] [Bed?™" — Bz ]+
L)o@ ] =

Pf 167X 0-1 Py
PC/) G(¢c )G 7Bc’( pe

1 1

[1- G [Bolx

¢ (A.3.1)
(1= G(e0)1Be(90) ()" — 1+
[1 - G(q)g(*)]Bc’(T;Z/ )170((?5*)071[(%)071 _ 1]
I (&

Hence

<:>fD[1—G<¢:>][<¢">" L)t p - G(oF )M(ch )1 =fp
(A.3.2)

= Piofr
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Define
o (2@
k(™) = l( e ) 1] (A.3.3)
J (") =[1-G($")]k(d") (A.3.4)

The FE condition becomes

Ip3 @2+ Ix3 (627) =87 (A3.5)

under the Pareto distribution assumption

- () Tz ()] () et

(A.3.6)
lim j(¢*)=0 (A.3.7)

$*—o0

and
q)ljr_r}loj (d*) =00 (A.3.8)
%) . 1 1
aq)* = K(q)mm) 5) (¢*)K+1 <0 (A.3.9)
Hence j (¢*) is monotonically decreasing from oo to 0 on (0, c0) Moreover,
95 (") _¢*
. =-x<0 (A.3.10)
9b* j(¢¥)

which is bounded away from zero. It then follows from applying a simple

fixed point theorem that there is a unique equilibrium cutoff level.

A.4 Deriving (3.32)

Given the assumption of Pareto distributed productivity we can replace in

(3.31) for
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G(¢7) = (q"“‘“) and 1-G(9X*) = ((g)rél(ii))K

T -1 *\0— T -1 _ *
(C()C)U = K*ngl (q)c) ' and (q)g()ﬁ T ok— (7+1 ( & )
1 o
~ono—1 . ¢ ¢ (- Pr #)0—1
)" = e (v () () )
and taking into account the ZC'P conditions (3.21) and (3.26)

l1—0o
o—1 x\0—1—% Pf X017 s
(Zotr) [Bc(q’c’ e <p (07) | = e

I
(A4.1)

replacing for ¢ and X * from (3.21) and (3.26)
1
C)

Solving (A.4.2) for B,

= (P§)™T ofp
(A.4.2)

P

(Be)T 1 (fp)© + (Bu)#1 (r F fl) (fx)~®

X % Pf¢ o
(Be)o1 = | (Pf)o1 5fz© = (r Pg) (fXW’] (fp)°
I
. (P) (jﬁﬁ) (A.4.3)
(57T =572 (fpPf) T R
D 1—1— QK(}CX)

A.5 Deriving the equilibrium cutoffs

Using the expression for B, in (3.21) and (3.26);(3.32) implies that:

KO

p— PIC To—1 (@)@ ©
1| fE P¢ Ix
I-0 | 0==0O )
fD 17,[—21( (@)
fx

(Be)T5 = (fpPf)Ts

(A.5.1)
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From (3.21)

1

o =[Pifo (B

;1
p— pe o1 (@)8
c 1 o\ = fE PICl Ix
= (Pifp)*=1 (fpPr)t—= 559

T «

(A.5.2)

From (3.26)

I

PC
1 _ T_K I/
Pc) ,) = | . fE (P;

— (Pffx)™1 <TP£/ (fDPIC

PC
1 1,[1(( I/

_ (P ix ot Tpf 6@@ pe
P¢ fp pé )| fo I
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A.6 Equilibrium distributions

Taking into account the equilibrium cutoffs and combining them with the

assumption of Pareto distributed productivity we get:

(A.6.1)

o (PENTTT (1p)\®
(0)" = <PIC>G%<T)” e <£’) ()

¢ T k—o0+41 Py o 1_T72K<f7D>2®
fx

The average productivity of all active firms in each country

1_,.[K(PIC)61(‘J;D)® K
~oyo—1 1 K fE P¢ X
P = - ——— x |05-0O
(¢7) Néxk—o+1 fp 1—T*QK(§—D)2®
X

Pi

1—0+xo —K Pf ot /D ©

e (1 (1) T ()

x| N¢ 4 (PI ) ! (fD) Py Ix Nc/
()7 )

P¢ Ix

(A.6.3)

Substituting for &)% from (A.6.3) into (A.1.14) the price index becomes:
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(A.6.4)

A.7 Deriving the Equilibrium Number of Firms

To derive the equilibrium number of firms, combine the definition of the

market demand term in each country B, with the equilibrium expression

(3.32).
1 o P\
Be=—(1-p)w.L" L A7.5
¢ 0( ) we <0—1PC> (A.7.5)
replacing for P¢ from (A.6.4)
1 — 1
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From (3.32)
ko o—1
1_T—K P]c o—1 (@)9
C fE PIC, Ix
B.= fpP; |0=—0 (A.7.7)
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(A.7.8)
The equilibrium mass of potential entrants in each country is given by>>
(I—p),0—1,we
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The mass of exporters is given by N5 = fSN, where fS = Ta0n) stands
for the probability of exporting, but also the share of firms that export, which

(3%

equilibrium cutoffs from the previous section, we shall have that the prob-

under the Pareto specification becomes [

)K. Replacing for the

ability of exporting and the mass of exporters are respectively given by the

following expressions.

ONc
fin

*\K
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where
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The total number of active firms on a given market (and therefore also the
number of different varieties available to the consumers in that market) con-
sists of the sum of active domestic firms and foreign exporters in equilibrium,
ie N§ = N°¢+ NX = N¢+ fS N
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A.8 Deriving the Equilibrium Price Indices

Replace for N¢, from (3.35) in (A.6.4):

1
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A.10 Parameter Restrictions
Kk>o0—1 (A.10.1)

This requirement is needed given that the support for the Pareto distribution is un-
bounded from above and the assumption of a continuum of firms. If either assump-
tion is relaxed (finite number of firms or a truncated Pareto distribution), then this
condition needs not be imposed. In fact the empirical estimates of the shape param-

eter 0721 are below one for some sectors.
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A.10.1 Selection

I would like the cutoffs to lie above ¢y = 1. If not then there will be no selection.
In other words, if ¢¢ < 1 then all entrants will survive on the domestic market.

Moreover if cpg( * <1 then all domestic firms are also exporters
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A.10.2 Partition
We assume that exporters are more productive that purely domestic firms
P
KO - -1
. e (PENTT (1)@ K
/C o—1 _1 l1-7 K< £/> (7D)
. Py <fX>s—1 6f—E® P¢ fx
c! f f 20
Py D D 1— =2 (LD)
fx (A.10.4)
" N
()
Pe X
s/Eg T

>1



198 ESSAYS ON INTERNATIONAL TRADE

A.10.3 Non-negative mass of firms

A.10.4 Non-negative price indices

e (8) T ()
P¢ fx
P‘>0& >0 (A.10.6)

A.10.5 Further technical restrictions

The ex-post probability of exporting (or fraction of firms that export) lies in the

interval [0, 1]

(A.10.7)

(A.10.8)

# gy [ (@) ()
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The ex-post probability of survival on the domestic market (or fraction of

entrants that survive) lies in the interval [0, 1]
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A.10.6 Bringing all the restrictions together
The restriction on the price index (A.10.6) implies that:
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the following terms should all have the same sign.
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Assume that:

20
112 <) >0 <=1 fx > fp (A.10.15)

Then we have that:

KO

B pe T o—1 fD ®
1—r | L L) >0 A.10.16
T (PICI> (fX) > ( )

KO

c \ o—1 (S
1—t " ( Pf,) (fD> >0 (A.10.17)
Pf fx

(A.10.6), as well as (A.10.16) and (A.10.17) render (A.10.7), (A.10.11) re-

dundant.

Using in (A.10.2),(3.34) the restrictions implied by (A.10.6) become:
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combining with (A.10.8)
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we have from (3.34)
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so (A.10.8) is now redundant. Going back to the partition assumptions,
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raise to —«x
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The non-negativity restrictions for the number of firms (A4.10.5) are reduced

to
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Summing up:
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