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The Extensive Margin of Exporting Products:
A Firm-Level Analysis'

By COSTAS ARKOLAKIS, SHARAT GANAPATI, MARC-ANDREAS MUENDLER

To quantify trade frictions, we examine multiproduct exporters.
We build a flexible general-equilibrium model and estimate mar-
ket entry costs using Brazilian firm-product-destination data under
rich demand and market access cost shocks. Our estimates show
that additional products farther from a firm’s core competency
come at higher production costs, but there are substantive econ-
omies of scope in market access costs. Market access costs differ
across destinations, falling more rapidly in scope at nearby regions
and at destinations with fewer nontariff barriers. We evaluate a
counterfactual scenario that harmonizes market access costs across

destinations and find global welfare gains similar to eliminating all
current tariffs. (JEL D22, F12, F13, F14, 014, O19)

rade frictions shape the pattern of trade, the transmission of macroeconomic

conditions, and their aggregate consequences in international trade and open
economy macroeconomics. Research tends to characterize trade frictions with ice-
berg transport costs and ad valorem tariffs, especially when considering aggregate
trade data (e.g., Arkolakis, Costinot, and Rodriguez-Clare 2012). Drawing on firm
and firm-destination data, researchers have recently opened up the black box of
market access costs, which deter firms from export market entry (Das, Roberts,
and Tybout 2007; Moxnes 2010; Eaton, Kortum, and Kramarz 2011; Allen 2014;
Chaney 2014). This literature typically measures the importance of fixed or sunk
costs beyond variable trade costs, focusing on firm entry into exporting and abstract-
ing from policy. We use firm-product-destination data to uncover the precise nature
of these market access costs, focusing on both the firms’ export market entry and
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their new product entry. To produce market access cost estimates of policy rele-
vance, we tie cost components to nontariff policy instruments.

We build a framework of multiproduct exporters that generalizes earlier models
and offers a flexible setup to rigorously measure the relevance of market access costs
for exporter-product presence in foreign markets. We base our framework on novel
regularities, using detailed information on the entry and sales of Brazilian export-
ers and their individual products by foreign destination. We structurally estimate
the framework and relate market access cost estimates to observed policy-driven
nontariff measures (NTMs) as well as geography and product-related barriers,
which have proven elusive objects for rigorous quantification to date. NTMs are
arguably as important for trade openness as are tariffs, they are prominent in trade
negotiations, and they are instruments in trade conflicts.!| Based on our estimates,
we evaluate a counterfactual scenario that harmonizes market access costs across
export destinations to their observed global minima and find welfare gains similar
to eliminating all current tariffs.

Our framework extends the monopolistic competition model of Melitz (2003)
by embedding a multiproduct setup into a conventional constant elasticity of
substitution (CES) demand system. We model within-firm product heterogeneity
with two key mechanisms. First, we assume as in Eckel and Neary (2010 )—hence-
forth, EN—that a firm faces declining efficiency in supplying additional products
that are farther from its core competency. Second, we introduce local product appeal
shocks, extending firm-destination heterogeneity as in Eaton, Kortum, and Kramarz
(2011) to the product-destination level. Product appeal shocks allow us to nest a
version of the Bernard, Redding, and Schott (2011)—henceforth, BRS—model that
attributes within-firm product heterogeneity to local demand shocks. In our frame-
work, the firm faces two extensive margins and one intensive margin: it elects its
presence at export destinations at one extensive margin, it chooses its exporter scope
(the number of products) in each destination at another extensive margin, and sets
the prices for each individual product in each destination at the intensive margin.”

We consider three types of costs. First, there are product-specific production
costs at the firm level similar to EN (core competency). Second, there are variable
trade costs (shipping costs in the form of iceberg trade costs and ad valorem tariffs),
which vary with sales but do not depend on the exporter’s scope. Both production

'Niu et al. (2018, table 6) estimate for a sample of 97 countries that in 1997, the ad valorem equivalent of NTMs
used to weakly exceed import tariffs in about 56 percent of HS-6 product lines, but by 2015, NTMs surpassed
tariffs in 73 percent of HS-6 products. For comprehensive policy reports on nontariff measures, see OECD (2005),
UNCTAD (2010), and WTO (2012). Recent trade agreements between the EU and other countries, including CETA
with Canada or the EU-Mercosur Association Agreement, prominently address nontariff barriers such as customs
procedures, technical regulations, and standards. While the most recent trade accord between the United States,
Mexico, and Canada (USMCA) does not alter conventional nontariff measures, it introduces labor standards as a
novel type of NTM. The three prior US agreements from 2012 with Panama, Colombia, and South Korea placed
particular importance on the reduction of conventional nontariff barriers. China frequently uses nontariff measures
such as safety and environmental standards, at present, for example, to restrict agricultural exports from Canada
and coal from Australia. While tariffs are a prominent instrument in recent US trade disputes, the United States is
also using crucial nontariff measures in its disputes with China, such as the so-called Entity List that imposes export
licensing requirements on specific foreign businesses and persons.

20ur product-level approach thus differs from firm-level research, including Arkolakis (2010), in that we give
substance to market access costs and directly estimate these costs from product entry and product sales. The param-
eterization of our estimation model fully nests the Arkolakis (2010) market penetration costs.
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costs and variable trade costs deter trade at all margins. Third, to capture the spec-
ificities of nontariff barriers for market access, we consider a flexible schedule of
fixed exporting costs by firm, product, and destination market, generalizing the
firm-destination level exporting costs in Chaney (2008). This market access cost
schedule can vary by firm-product and accommodates the possible cases of econo-
mies and diseconomies of scope.” The market access cost schedule affects only the
two extensive margins: a firm’s entry into a destination with the first product and
its exporter scope there. The first exported item to a particular destination may face
higher entry costs than a subsequent item. Examples of such barriers include the
financial cost and time required for both paperwork and border compliance, sanitary
and phytosanitary as well as other technical regulations that can affect approval of
a first export product differently from subsequent products, and price or quantity
control measures with differential importance.

To quantify this theory, we document individual product sales and exporter scope
using firm-product-destination data from Brazil, a typical exporter country close
to the median in exports per capita in 2000. We then characterize the nature of
market access costs at the microeconomic level, so we can subsequently conduct
adequate aggregate simulations. We elicit three main facts. First, within firms and
destinations, we look at sales by product. Wide-scope exporters sell large amounts
of their top-selling products. Moreover, they sell considerably smaller amounts of
their lowest-selling products than do narrow-scope exporters. Second, within desti-
nations and across firms, we look at exporter scope: there are a few dominant export-
ers with wide scope but many narrow-scope firms. The median exporter only ships
one or two products per destination. Moreover, the average exporter scope is larger
at geographically closer destinations, indicating variation in incremental market
access costs. Third, within destinations and across firms, firm average product sales
and exporter scope exhibit a strong positive covariation in distant destinations but
no clear relationship in close-by destinations. When it comes to observed policy
measures, more NTMs at a destination strengthen the positive association between
average product sales and exporter scope similar to a destination’s remoteness, and
more NTMs at a destination depress product sales and exporter scope in a similar
manner as does a destination’s remoteness.

In our model, these facts have a number of theoretical implications. For a
wide-scope firm to profitably sell minor amounts of its lowest-selling products,
incremental market access costs must be low at wide scope. The finding is at odds
with models of multiproduct firms where market access costs are constant for addi-
tional products and underlies our flexible market access cost schedule that allows
for potential economies of scope. For example, market access costs are constant in
BRS, EN, and Mayer, Melitz, and Ottaviano (2014). Our model’s combination of
scope-dependent production costs and market access costs delivers variation in aver-
age exporter scope on the one hand and generates the correlation of average product
sales and exporter scope across destinations on the other hand, consistent with our

3 Seminal references on economies of scope are Panzar and Willig (1977) and (1981). Formally, there are econ-
omies of scope for sales x and y of two products if the cost function satisfies C (x + y) < C (x) +C (y), that is if
the cost function is subadditive.
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second and third facts. Given common production costs regardless of a product’s
export destination, the destination-dependent correlation between average product
sales and exporter scope implies that market access costs vary in systematic ways
across destinations and affect country-level trade flows.

For our quantification, we adopt a simulated method of moments (SMM) estima-
tor in order to handle the three stochastic elements of the model. These elements—
Pareto distributed firm-level productivity, a stochastic firm-level market access cost
component, and local product appeal shocks—are needed to match the empirical
regularities in the Brazilian exporting transaction data.” We also document, for prac-
tical purposes, that results from ordinary least squares under only one stochastic
element (firm-level productivity) provide a useful approximation to the full SMM
estimation. In the main estimation, we target our first two facts, which the estimated
model closely matches. We also illustrate the success of this estimation by showing
that the estimated model fits the third fact (on the destination-specific correlation
of average product sales and exporter scope), which we deliberately do not target
in estimation. A decomposition of the variance in product sales shows that product-
and firm-level heterogeneity accounts for two-fifths of the variation in product sales,
while idiosyncratic product appeal shocks abroad account for the other three-fifths.
This finding highlights both the relevance of our extended multiproduct framework
and the important interplay of a firm’s core competency with local demand condi-
tions abroad.

The estimation shows that additional products farther from a firm’s core com-
petency incur higher unit production costs, but the estimation also uncovers econ-
omies of scope in incremental market access costs that fall for additional products
at destination-specific rates. We relate the varying market access cost schedules to
country characteristics, including the prevalence of NTMs at a destination, and find
that NTMs are a salient predictor of incremental market access costs. Given this
importance of NTMs for market access cost schedules, we simulate a reduction
in market access costs for additional products and the effect on global trade. To
capture only components of market access costs that appear amenable to policy, we
hypothetically reduce market access costs worldwide to the schedules observed in
nearby destinations with low incremental market access costs. This counterfactual
standardization of incremental market access costs generates welfare gains similar
to eliminating today’s remaining observable tariffs.

An influential macroeconomic literature connects firms to economy-wide out-
comes and studies how firm shocks translate into consequences for the real exchange
rate, the trade balance, and other variables (e.g., Gopinath and Itskhoki 2010; Amiti,
Itskhoki, and Konings 2014; di Giovanni, Levchenko, and Mejean 2014; Almunia
et al. 2018). Our paper offers a specific quantification of the market-specific costs
that firms face when they respond to shocks with varying export-market participa-
tion. Trade frictions such as market access costs determine to what extent goods and

“In Appendix F, we vary the productivity distribution, using a log-normal specification instead of Pareto. While
we lose analytic tractability in the model, the quantitative results under the SMM estimation remain similar.
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services can be traded and therefore crucially delineate real exchange rate levels and
changes.”

To measure trade restrictiveness in the aggregate, Kee, Nicita, and Olarreaga
(2009) and Niu et al. (2018) propose index numbers in partial equilibrium and
relate them to NTMs.® We adopt a general-equilibrium framework and allow for
rich micro-foundations for the incidence of market access costs on firm and prod-
uct entry. However, our complementary approach forgoes NTM survey informa-
tion by source country and tariff line. Examples of incremental market access costs
among NTMs are product-level health regulations, safety standards, certifications,
and licenses.’

Most variation in trade flows comes from the extensive margin of exporter
entry into foreign markets (Eaton, Kortum, and Kramarz 2004; Bernard
et al. 2009). Researchers have studied the origins of exporter success in firm
capabilities (Bernard et al. 2003, Melitz 2003) and more recently in the forma-
tion of networks and exporter-to-importer links (Chaney 2014; Bernard, Moxnes,
and Ulltveit-Moe 2018; Eaton et al. 2016), in particular under the impediment of ad
valorem tariffs and iceberg transport costs (e.g., Cherkashin et al. 2015). Our paper
broadens the perspective to other forms of trade frictions, including variable trade
costs and fixed market access costs while accounting for market penetration costs,
and retrains the focus from the aggregate to the microeconomic level of individual
exporter products.

Research into multiproduct firms has expanded markedly in recent years (see, for
example, BRS; EN; Thomas 2011; Amador and Opromolla 2013; Alvarez, Farugq,
and Loépez 2013; Mayer, Melitz, and Ottaviano 2014; and Eckel et al. 2016, among
others).” That body of research stresses the significance of multiproduct firms either
from an empirical perspective or from a theoretical one. Our work aims to make
contact of these two large parts of the literature by bringing together theory and
data. We use facts about multiproduct firms to understand the costs and benefits
of expanding product lines. In turn, we use the general-equilibrium structure of

STrade frictions have been proposed as a potential common cause behind major puzzles in international mac-
roeconomics (Obstfeld and Rogoff 2001). Fitzgerald (2012) and Eaton, Kortum, and Neiman (2016) provide sup-
porting evidence for the relevance of variable trade costs in international financial anomalies. Others argue that
those puzzles are better explained with financial frictions (Van Wincoop, Eric, and Warnock 2010; Coeurdacier
and Rey 2013).

SEarlier indexes of trade restrictiveness ask how harmful protection is to a country itself (for surveys, see
Feenstra 1995, Anderson and Neary 2005). An index of a country’s trade restrictiveness is akin to a single hypo-
thetical ad valorem tariff that would be equivalent either in terms of welfare (Anderson and Neary 1996) or import
volumes (Anderson and Neary 2003) to the country’s overall set of protectionist measures. Baldwin, Evenett,
and Low (2009) and Egger et al. (2015) examine the potential impact of new nontariff commitments in preferential
trade agreements.

7Some NTMs are arguably market access costs that an exporter incurs prior to the shipment of the first unit of a
product and not again (UNCTAD 2010), while other NTMs, such as customs procedures, may also act like shipping
costs in that they lengthen storage time and the duration of export financing. As the empirical literature on NTMs
starts to make available more precise NTM variables, they can be embedded into our framework’s shipping cost
and market access cost functions. For now, our market access cost estimates do not discern individual NTMs from
other lasting trade barriers at the border, such as language. Our counterfactual simulations, however, are designed
to capture policy-relevant market entry and behind-the-border costs.

8Nocke and Yeaple (2014) and Dhingra (2013) study multiproduct exporters but do not generate a within-firm
sales distribution, which lies at the heart of our analysis.
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our model to assess the global implications of policies related to removing product
expansion costs.”

Aggregate consequences differ substantively under varying market entry cost
assumptions. Arkolakis, Costinot, and Rodriguez-Clare (2012) show for a wide
family of models, which includes ours, that conditional on identical observed trade
flows, these models predict identical ex post welfare gains irrespective of firm turn-
over and product-market reallocation. Their findings also imply, however, that mod-
els in that family differ markedly in their implications for trade flows and welfare
with respect to ex ante changes in market access costs. The predictions as to how
trade policy affects global trade crucially vary with the nature of market entry costs.
Our framework provides a market-specific micro-foundation for such market access
costs, and we use it to compute the impact of the elimination of policy-related entry
costs on trade flows and welfare.

The paper has six sections. In Section I, we describe the model and its firm-level
predictions. Section II presents the data and observed empirical patterns. Section III
introduces the SMM estimator to identify the model’s parameters. Section IV closes
the model and describes aggregate outcomes in general equilibrium. Counterfactuals
involving variations in market access costs follow in Section V. We conclude with
Section VI.

1. Model

Our model rests on two sources of heterogeneity on the firm side: a firm’s pro-
ductivity and a firm’s array of destination-specific entry costs for its first product.
Heterogeneity in productivity at the firm level generates the familiar dispersion
in total sales, and in our model also the dispersion in exporter scope (the num-
ber of products sold). The heterogeneity in entry cost for the first product at the
firm-destination level helps us break the rigidity of deterministic destination rank-
ings and accommodate the substantive empirical variation across firm presence pat-
terns in estimation. Moreover, heterogeneity in market access cost allows us to nest
Arkolakis (2010) market penetration costs.

We introduce a third source of heterogeneity on the consumer side: a stochas-
tic demand component at the firm-destination-product level. This added variation
allows us to nest a version of the BRS model as a special case and permits poten-
tially rich variation in a given firm-product’s sales rank across destinations. Beyond
the conceptual benefit of nesting predecessor models, the three sources of heteroge-
neity moderate concerns of misspecification in our simulated method of moments
estimation, while parameters of the shock distributions can be disciplined with our
data.

The remaining parameters for a firm’s product access and local pricing decisions
are deterministic. Most important for our generalization of earlier multiproduct

°Timoshenko (2015) empirically analyzes multiproduct firm dynamics. Qiu and Zhou (2013) document the
importance of variety-specific introduction fees, which we call incremental market access costs. Morales, Sheu,
and Zahler (2019) structurally study the path-dependent sequential entry of multiproduct firms into additional
export markets.



188 AMERICAN ECONOMIC JOURNAL: MACROECONOMICS OCTOBER 2021

exporter models, we introduce a flexible market access cost function that may exhibit
economies or diseconomies of scope. To generate overall diseconomies of scope
(which are necessary for optimal scope to be finite) and to nest a version of the EN
model and Mayer, Melitz, and Ottaviano (2014), we let a firm face higher marginal
production costs for additional products farther away from its core competency.!"

A. Setup

There are N countries. The source country of an export shipment is denoted with s
and the destination market with d. There is a measure of L, consumers at destina-
tion d. Consumers have symmetric preferences with a constant elasticity of substitu-
tion o over a continuum of varieties. In this multiproduct setting, a “variety” offered
by a firm w from source country s to destination d is the product composite

Eute (W) Xge ()7 |

Gya(w) 1 o7
de (w) = Z -

g=1
where G(w) is the exporter scope (the number of products) that firm w sells in
country d, g is the running index of a firm’s product at destination d, §Sdg(w) is an
i.i.d. shock to firm w’s gth product’s appeal (with mean E[§Sdg(w)] = 1, positive
support, and known realization at the time of consumer choice), and xxdg(w) is the
quantity of product g that consumers consume. In marketing terminology, the prod-
uct composite is often called a firm’s product line or product mix. We assume that
every product line is uniquely offered by a single firm, but a firm may ship different
product lines to different destinations.

B. Consumers

A consumer’s utility at destination d is

a

(1) <§Nf Xeq (w) 7 d >”' f 1
w) 7 dw or > |,
= weN kd( ) g

where ), is the set of firms that ship from source country & to destination d. For
simplicity, we assume that the elasticity of substitution across a firm’s products is
the same as the elasticity of substitution between varieties of different firms.'! It is
straightforward to generalize the model to consumer preferences with two nests,
where the inner nest holds a firm’s product line with an elasticity of substitution
that differs from the elasticity of substitution between product lines in the outer

19Marginal production costs are constant for a given product in that they do not vary with production volume.
For an appropriately defined market access cost schedule that depends on the choice of consumers reached through
marketing, we also nest the Arkolakis (2010) model within our (stochastic) market entry components (see the
online Supplement S2).

1 Allanson and Montagna (2005) adopt a similar nested CES form to study the product life cycle and market
structure, and Atkeson and Burstein (2008) use a similar nested CES form in a heterogeneous-firms model of trade
but do not consider multiproduct firms.
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nest. If the firm’s products in the inner nest were closer substitutes to each other
than product lines are substitutable across firms, then a firm’s additional products
would cannibalize the sales of its inframarginal products. We present this nested
CES utility in Appendix C and show why the presence of a cannibalization effect
does not alter the estimation relationships for the parameters that we wish to identify
(detailed derivations are in the online Supplement).

The representative consumer earns a wage w, from inelastically supplying labor
to producers in country d and receives a per capita dividend distribution 7, equal
to her share 1/L, in total profits of national firms. We denote total income with
Y, = (wa+ m4) Lg. The consumer observes the product appeal shocks &, (w) prior
to her consumption choice so that the first-order conditions of utility maximization
imply a product demand

Psag(w) 1y

? wte) = (572) et

where py, is the price of product g in destination d and we denote by 7, the total
expenditure of consumers in country d. In the calibration, we will allow for the
possibility that total consumption expenditure 7} is different from country output Y,
(allowing for trade imbalances), so we use different notation for the two terms. We
define the corresponding ideal price index P, as

N Gra(w) 1

®) Pu= | % e, 35 G puag ()Nt
z
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C. Firms

Following Chaney (2008), we assume that there is a continuum of potential pro-
ducers of measure J; in each source country s.

Firms face three types of costs: variable shipping costs (iceberg trade costs), vari-
able production costs (which are constant for a given product but higher for products
farther away from a firm’s core competency), and fixed market access costs (which
depend on a firm’s local exporter scope but do not vary with sales). Each firm draws
a productivity parameter gb(w) and an array of destination specific market access
cost shocks cd(w) € (0,00).

The firm chooses how many products to ship to a given destination and what price
to charge for each product at a destination. Following the firms’ choices, consumers
learn the product-specific taste shocks &4, (w) for each firm-product g at its poten-
tial destination d. Then production and sales are realized. We will suppress the w
notation whenever there is no risk of confusion.

Variable Transport and Product-Specific Production Costs.—When exported,
products incur standard iceberg trade costs so that 7,;, > 1 units must be shipped
from s for one unit to arrive at destination d, but 7, = 1 for domestic sales. This
iceberg trade cost is common to all firms and firm-products shipping from s to d.

A firm produces each product g with a linear production technology, employing
source-country labor given a firm-product-specific efficiency ¢,. For convenience, we
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order each firm’s products in terms of their efficiency, from most efficient to least
efficient: ¢; > ¢ > --- > ¢¢, . We characterize the efficiency of the gth prod-
uct of a firm ¢ as

(4) by = ¢/h(g) with k(1) = 1 and K'(g) > O,

for g = 1,2,...,Gy. The function h(g) is common to all firms. Under the effi-
ciency ordering of products, we call the firm’s core product g = 1.

Fixed Market Access Costs—The firm faces an array of product-destination-
specific incremental market access costs c;f,4(g). A firm that adopts an exporter
scope of G, therefore incurs a total market access cost of

Gx(l
(5) Fsd(Gsd’ Cd) = cdzlﬁd(g)

g:
at destination d, where its idiosyncratic market access cost is c¢;. The firm’s market
access cost is zero at zero scope and strictly positive otherwise:

%4(0) = 0 and fu(g) > 0 forallg = 1,2,...,Gy

where f;(g) is a continuous function in [1,+oo).12 Similar to Eaton, Kortum,
and Kramarz (2011), we assume that the access cost shock ¢y is i.i.d. across firms
and destinations.

The incremental market access cost cd]gd(g) can include fixed production costs
(e.g., for 0 < f(g) < fa(g)). The incremental market access costs ¢ f;4(g) may
increase or decrease with exporter scope in a given destination market d. But the
firm’s total market access costs de((;sd’ cd) at the destination necessarily increase
with exporter scope Gy, because f;(g) > Oforg > 1.3 We assume that the incre-
mental market access costs ¢,f;,(g) require labor from the destination country d so
that Fy( Gy cq) is homogeneous of degree one in w,. Combined with the varying
firm-product efficiencies ¢,, this market access cost structure allows us to endoge-
nize the exporter scope choice at each destination. Whereas the incremental market
access cost is meant to capture the barriers to access that may differ for different
exporters depending on the number of products sold, the idiosyncratic access cost
shock implies that there is no strict hierarchy of destinations across exporters. Some
exporters may sell to less popular destinations but not to the most popular ones.

In summary, there are two scope-dependent cost components: the marginal cost
schedule /(g) and the incremental market access cost f;,(g). Suppose for a moment
that the incremental market access cost is constant in destination d and independent
of g with Jgd(g) = f,s- Then a firm in our model faces diseconomies of scope in

12 Brambilla (2009) adopts a similar specification. We explore its implications in a firm-product model.

13This specification accommodates a potentially separate firm-level access cost (sometimes referred to as a
one-time beachhead cost), which can be subsumed in the first product’s market access cost. The only requirement
is that our later assumptions on the shape of the market access cost schedule are satisfied. In continuous product
space with nested CES utility, in contrast, market access costs must be nonzero at zero scope because a firm would
otherwise export to all destinations worldwide (Bernard, Redding, and Schott 2011; Arkolakis and Muendler 2011).
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destination d because the marginal-cost schedule /(g) strictly increases with the
product index g. But if incremental market access costs ﬁd(g) decrease sufficiently
strongly with g, our functional form allows for overall economies of scope in desti-
nation market d.

Before we proceed to firm optimization, we introduce a parameterized exam-
ple for these functions that will later allow us to quantitatively match the patterns
observed in the Brazilian data. For quantification, we will specify

fa(8) = fu- g™ fordy € (—o0,+00) and

(6) h(g) = g° fora € [0,+00).

The choice of these two functions is guided by the log-linear relationships that we
will use in Section II. Introducing the example at this stage helps us provide intu-
ition for the role that the parameters d,; and « will play in later estimation. The
parameter J,, is the scope elasticity of market access cost. The product a(a —1)is
the scope elasticity of product efficiency, and its estimated value will determine how
fast sales drop for additional products farther away from the firm’s core competency.
We define & = (o — 1) for short. We allow d,, to vary by destination but take the
production-related « as constant across destinations.

We show in the online Supplement S2 that the market access cost specification (6)
is readily reformulated to accommodate the market penetration costs in Arkolakis
(2010) for a firm’s product composite, where f;; may depend on the optimal share
of consumers reached. Market penetration costs do not affect our final estimation
model because the relevant marketing cost parameters get subsumed in the (stochas-
tic) market access cost component ¢ fiy(1).

Firm Optimization.—Firms with the same productivity ¢ and the same access
cost shock for a given destination ¢, make identical product entry decisions in equi-
librium. It is therefore convenient to name any firm that sells to a given destination d
by its characteristics (¢, cy).

Conditional on destination market access, the firm chooses individual product
prices given consumer demand under monopolistic competition. The resulting
first-order conditions from the profit-maximizing equation-produce identical mark-
ups over marginal cost5 = ¢/(c —1) > 1foro > 1.

14 After a firm observes each product g’s appeal shock at a destination &sdg(w), its total profit from selling an
optimal number of products G, to destination market d is

Gsd
P. sdg

Ws 7 Td
7Txd(¢,Cd) = rréii(é; [ ma)é.\ul (pxdg - Tmm) < P, ) f.vdng
=

{Psdg}

— Fy(Goasca)-

Suppose the firm sets every individual price py,, after it observes the appeal shocks. Its first-order conditions with
respect to every individual price p,4, imply an optimal product price

pydg(¢) = &Tsdwsh(g)/¢

with an identical markup over marginal costd = o /(o — 1) > 1. Importantly, the optimal product price does not
depend on the appeal shock realization because the shock enters profits multiplicatively; it is therefore not relevant
for the firm’s choice problem whether prices are set before or after the firm observes the product appeal shocks. We
adopt the convention that a firm commits to its price prior to the realization of product appeal shocks and then ships
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A type (¢,cq) firm chooses an exporter scope Gyy(,c,). Plugging the optimal
pricing decision into the firm’s profit function and summing over the firm’s products,
we obtain firm-level profits at a destination d for a firm (gf), cd) selling G,; products,

Gvd
7Tsd(¢’ cd) = HéiXDsdH(Gvd’ g) 7(071)¢071 — G4 Zlf;d(g) s
s g=
with the revenue shifter

(7) Dy, =< T )0_1%

and the firm-level efficiency index

(8) H(Gy8) = (ffsdgh (g)<“>> o

The index H(-) measures the harmonic mean efficiency of a firm’s product
line offered at a destinationd, with the products’ local appeal shocks as weights
(collected in the vector €).' The firm-level efficiency index H( - ) decreases with
exporter scope G, at the destination because firms have to add less efficient prod-
ucts, farther from their core competency, when they widen their scope.

For profit maximization with respect to exporter scope to be well defined, we
make the following assumption.

ASSUMPTION 1 (Strictly Increasing Combined Incremental Scope Costs):
Combined incremental scope costs 7,4(G,cq) = cifa(G)h (G) 7=V strictly increase
in exporter scope G.

Under our parameterization (6), Assumption 1 requires that the sum J,; + & is
larger than zero since z,(G,cq) = cafa(1) Go*% where & = a(o —1). The
sum d,, + ¢ is the elasticity of combined incremental scope costs with respect to
scope, or the scope cost elasticity for brevity.

Given the firm’s pricing decision and this assumption, the firm’s optimal scope
choice is the largest G € {O, 1,... } such that operating profits from the last adopted
product G equal (or exceed) its incremental market access costs:

) W§;1(¢) = Dy¢”" = cafua(G)h(G)" = z(G.cy)s

where 78, ! (gb) is the operating profit of the core product.

the demanded quantities given price. The price commitment is credible because price choice remains optimal ex post.
Firms may face a loss in the market if the demand shock realization implies that sales fail to cover the market entry
costs. Under the common assumption that households receive profits and cover losses in a representative portfolio of
the continuum of domestic firms, they do not suffer an overall loss in equilibrium by the law of large numbers.

!>The shocks &4, and & could be written as & sag(w) and §(w) to emphasize that they are firm specific.
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Core operating profits and combined incremental scope costs

Exporter scope
FIGURE 1. OPTIMAL EXPORTER SCOPE AT A DESTINATION

Notes: Operating profits for the core product at a destination d are 78~ (¢) and depend on a firm’s productivity
¢. Combined incremental scope costs z(G,cd) = cdf(G)h (G) o=l strictly increase in G by Assumption 1, where
f(0) = Oand i(1) = 1, and are scaled by a firm’s idiosyncratic market access cost component c.

illustrates the choice of optimal exporter scope under Assumption 1.
A firm widens its exporter scope at a destination as long as its combined
incremental scope costs zy,(g) remain below the core product’s operating profit
o l(qﬁ). A necessary condition for a well-defined optimum is that combined
incremental scope costs strictly increase in scope beyond Wg:1(¢) at some scope.
Assumption 1 adopts a stronger sufficient condition, similar to a global second-order
condition, so that a firm faces overall diseconomies of scope at any scope. One of
the components of combined scope costs—either /(- ) or f( - )—may still exhibit
economies of scope. The essence of our quantification approach is to study the slope
of the combined incremental scope cost schedule and the contribution of its com-
ponents at the micro level, so we can conduct a precise welfare analysis of nontariff
market access costs in the aggregate.

For a firm to enter a destination, the optimal scope condition (9) must be satis-
fied at least for the core product (with (1) = 1). Reformulating (9) accordingly,
we can define the productivity threshold ¢g,(cs) such that a firm from s with
¢ > @5y exports to d at least the core product:

(10) ¢ia(ca)”" = cafa(1)/Dsa
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Similarly, we can define the productivity threshold ¢:;,G(cd) such that a firm
from s with ¢ > qS}‘f(cd) sells at least G products at destination d:

_ Zsa’(G’ cd) _ st(G’ Cd)
11 20e) ! = gk () =
( ) ¢Aa’ ( d) Cded(l) .d( d) Dsd
where we adopt the notational simplification ¢3,(c;) = o5t (cq). If Assumption 1
holds, then ¢5,(c;) < (b:gz(cd) < gb;‘f(cd) < --- so that more productive

firms introduce more products in a given destination. As a result, Gsd(¢, cd) is a
step-function that weakly increases in ¢ for any given c;.

The firm’s optimal price choice for each product precedes the realization of the
appeal shock .. Once the vector § of appeal shocks for a firm w is realized, the
firm supplies the market-clearing quantity of each product under the product’s
constant marginal cost. Using consumer demand (2) and the definitions above, we
can express each individual product’s sales by a firm of type (¢,¢,) in equilibrium
as

o—1
L) h(g) *(Ufl)gsdg,
Cd)

(12) ysdg(gb’cd’gsdg) = Uzsd((;sd(qs?cd)’ca') <¢*,G(
sd

Summing over g, the firm’s total sales at a destination become

s

(13) tal(da8) = oeufa(l) <¢Li:d)>a_1H(Gs CXORI

for the firm-level efficiency index H( -) defined in (8).
PROPOSITION 1: If Assumption 1 holds, then for all s,d € {1, .. .,N},

(i) exporter scope Gsd(¢>,cd) is positive and weakly increases in ¢ for
¢ > ¢ia(ca), and

(ii) total firm exports tsd(gt, Cgs E) are positive and strictly increase in ¢ for

¢ > diu(ca)-

PROOF:

The first statement follows immediately from the discussion above. The second
statement follows because H (Gsd(¢, cq)> g) strictly increases in Gyy(¢,¢4) a.s., given
the positive support of &, but Gyy( ¢, c;) weakly increases in ¢, so H (Gsd(qzﬁ, cq) g)
weakly increases in ¢. By (13), tsd(qb, Cgs ﬁ) also monotonically depends on ¢ itself,
50 t,4( ¢, c,) strictly increases in ¢. B
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D. Structural Equations

To take the firm’s choices of destinations, products, and export production to the
data, we use the functional forms (6) together with a firm’s productivity, market
access, and product appeal shocks. We assume that a firm’s productivity ¢ is drawn
from a general distribution A( - ), its market access costs c, are drawn from distri-
bution B( - ), and product appeal shocks are drawn from distribution C( - ). These
distributions are unknown to the econometrician; we will specify plausible families
for estimation in Section III.

The optimal exporter scope for firms with ¢ > ¢,(c,) is given by (9) and can
be written as

(14) Gyu(¢.cq) = integer{ [¢/¢§d(cd)]£”;+ld}

under the definition & = a(a — 1). Using this relationship and equation (12), we
can express optimal sales of the gth product in destination d for a firm (¢, cd) as a
function of the total number of products that the firm sells in d:

(15) ysdg(¢acda§sdg) = chﬁd(l)Gsd(¢’Cd)6J‘[+dg_d(¢/¢:c’IG(cd))07]fsdg-

Summing over a firm’s products g, we find its total sales
t( 0. €) = D¢ Vyug(h:Ca-Eoag)- and, dividing total sales by exporter scope,
we obtain average product sales per firm, or average exporter scale. Given (15),
exporter scale takes the form

ts s s
(16) asd(QS,Cd, E) = %
) (z) sd ¢ Cd) )
= 0¢ Sd(l) Gsa’<¢7 Cd) Lk <T> Z gvdgg a’
sd (Cd)

for the firm-level efficiency index H (G4, §) “(o=h) = ZG*“’ g8

Given these firm relationships, we now describe the data and empirical ana-
logues to these equations. We defer the discussion of existence and closed-form
general-equilibrium results to Section IV.

II. Data and Regularities

Our Brazilian exporter data originate from the export declarations for the year
2000. From these customs records, we construct a three-dimensional panel of
exporters, their destination countries, and their export products at the Harmonized
System (HS) 6-digit level, with sales aggregated for the year 2000. In terms of
exports per capita, Brazil is close to the median country in 2000.'¢ We have two

6By World Trade Flow (WTF) and World Development Indicators (WDI) data for all industries and countries,
Brazil ranks at the forty-eighth percentile (top one hundredth country out of 192) in terms of exports per capita in
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empirical objectives: to systematically investigate regularities about multiproduct
firms and to disentangle potentially policy-driven nontariff measures.

We start by reporting a set of novel regularities about multiproduct firms as well
as aspects of known facts (Eaton, Kortum, and Kramarz 2004; Bernard, Redding,
and Schott 2011; Arkolakis and Muendler 2013). We arrive at the stylized facts
guided by two principles. First, it must not be possible to generate the regularities
with mere random shocks (balls thrown at bins as in Armenter and Koren 2014).
Second, the regularities must characterize the extensive margin of product entry
(exporter scope) or the remaining intensive margin of average product sales (aver-
age exporter scale) or both, at varying levels of aggregation. We pay particular atten-
tion to differences between nearby and faraway destinations to discipline market
access costs. We think of the new regularities as a body of facts that any theory of
multiproduct firms with heterogeneous productivity should match.

In addition, we also aim to disentangle policy-driven nontariff measures from
other components of market access barriers. For this purpose, we draw on the NTM
data underlying the Kee, Nicita, and Olarreaga (2009) estimates of NTM ad valorem
equivalents.

A. Data Sources and Preparations

Products in the original SECEX (Secretaria de Comercio Exterior) exports data
for 2000 are reported using eight-digit codes (under the Mercosur nomenclature), of
which the first six digits coincide with the 6-digit Harmonized System (HS) codes.
We aggregate the data to the HS 6-digit product and firm level so that the resulting
dataset is comparable to data for other countries.'”

We restrict our sample to manufacturing firms and their exports of manufac-
tured products, removing intermediaries and their commercial resales of manufac-
tures. The restriction makes our findings closely comparable to BRS and Eaton,
Kortum, and Kramarz (2011). Using a firm’s self-declared sector from an annual
firm employment census (RAIS), we find that 93 percent of Brazil’s manufactured
product exports are shipped by manufacturing firms themselves and 7 percent by
wholesale trading companies. Our resulting manufacturing firm sample has 10,215
exporters selling 3,717 manufactured products at the 6-digit HS level to 170 for-
eign destinations, and a total of 162,570 exporter-destination-product observations.
Appendix B describes the Brazilian data with additional detail.

For the year 2000, UNCTAD’s TRAINS (Trade Analysis and Information
System) data offer the arguably most comprehensive coverage of NTMs. Kee,
Nicita, and Olarreaga (2009) augment these data in two ways. First, for the com-
parably protective textiles, apparel, and footwear industries in the EU, they bring
in NTM information from the EU Standards Database as prepared by Shepherd
(2007). Second, beginning in 1992, they update TRAINS information globally

2000. Brazil’s total exports in 2000 are at the eighty-eighth percentile worldwide (top twenty-seventh country out
of 205). When it comes to established facts, Brazil’s exporters exhibit the typical regularities (see, e.g., Arkolakis
and Muendler 2013).

70ur findings are similar at the Mercosur nomenclature eight-digit level (see the online Supplement).



VOL. 13 NO. 4 ARKOLAKIS ET AL.: THE EXTENSIVE MARGIN OF EXPORTING PRODUCTS 197

using the individual records from the WTO’s Trade Policy Reviews and add
accordingly identified NTMs.!' There is a large number of NTM types. We follow
Kee, Nicita, and Olarreaga (2009) and Niu et al. (2018) and consider four core
NTMs: price control measures designed to affect the prices of imported goods,
including so-called para-tariff measures to raise the import price (TRAINS
two-digit codes 61-63); quantity restrictions intended to limit trade through
licenses and import prohibitions other than technical measures (codes 31-33);
anticompetitive measures granting exclusive or special preference to one or more
limited groups of economic operators in trade (code 70); and technical measures
including sanitary and phytosanitary measures to prevent the spread of disease as
well as standards on technical specifications or quality requirements to protect
human and animal health and the environment (code 81).

We construct an NTM variable that remains deliberately close to the raw data
at the level of the HS 6-digit product j and destination country d. We first assign
NTM information available only at the more aggregate HS 2- or 4-digit levels to the
HS 6-digit level, following Kee, Nicita, and Olarreaga (2009). For lower-level HS
8-digit codes, we consider the maximal count of NTMs within the 6-digit HS code.
(For a conversion of HS 1992 /HO0 and HS 2002 /H2 codes to HS 1996 /H1, we use
WITS product concordances from the World Bank.) Second, we use information for
the year 2000 to assess whether there is a core NTM or not. When information on
an HS 6-digit product and country is missing, we use information from 2001. For
the remaining missing products and countries, we use the year 1999, so our NTM
coverage reflects the best available information in the period 1999-2001. Third,
similar to Kee, Nicita, and Olarreaga (2009), we construct a single indicator vari-
able NTM;, that takes the value one when country d imposes at least one of the four
core NTMs in an HS 6-digit product, and zero otherwise. We do not estimate the
ad valorem equivalent of the NTM;, variable (as do Kee, Nicita, and Olarreaga 2009;
Niu et al. 2018) and instead use its observed value.

NTMs and conventional tariffs may be related, as substitutes or complements,
in trade policy. To control for tariffs empirically, we collect average tariff rates for
Brazilian exporters by export destination and product category from the WTO’s
Tariff Analysis Online. In contrast to the multilateral NTM data, these tariff rates are
available at the bilateral level and therefore more precisely measured than the NTM,
variable. We define the region Latin America and the Caribbean (LAC) as does the
World Bank (including the North American country Mexico and Central America).

I8 UNCTAD has meanwhile improved coverage of NTMs and reports additional detail of NTMs using a new
classification by UNCTAD’s MAST (Multi-Agency Support Team), still at the HS 6-digit product level (for an
implementation, see Niu et al. 2018). For the year 2000, however, we opt for the augmented coverage that Kee,
Nicita, and Olarreaga (2009) provide. The comprehensive Global Trade Alert data by Evenett (2009) include NTMs
but only since 2009. Bown (2011) constructs and documents complementary data on temporary trade safeguards
and antidumping measures, while our emphasis is on longer-term NTMs and their relationship to the extensive
margin of exporting products.
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FIGURE 2. FIRM-PrRODUCT SALES DISTRIBUTIONS BY EXPORTER SCOPE

Notes: Products at the HS 6-digit level, shipments to Argentina. We group firms by their exporter scope Gyrg = G
in Argentina (Argentina is the most common export destination). The product rank g refers to the sales rank
of an exporter’s product in Argentina. Mean product sales is the average of individual firm-product sales
Y e {wiGage(w) =G y,fARG;; /M, computed for all firm-products with individual rank g at the Mg firms exporting
to Argentina with scope Gyrg = G.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

B. Regularities

To characterize firms, we decompose a firm w’s total exports td(w) to destina-
tion d into the number of products G;(w) sold at d (the exporter scope in d) and
average product sales per firm a,(w) = t,(w)/Gy(w) in d (the average exporter
scale in d). We elicit three major stylized facts from the data at three levels of aggre-
gation, ranging from the individual product level within firms to the exporter scope
and exporter scale distributions across firms.

FACT 1: Within firms and destinations,

(i) wide-scope exporters sell large amounts of their top-selling products, with
exports concentrated in a few products, and

(if) wide-scope exporters sell small amounts of their lowest-selling products.
documents this fact. For the figure, we limit our sample to exporters at

a single destination and show only firms that ship at least one product to Argentina
(the most common export destination). We group the exporters by their exporter
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scope Gyrg = G in Argentina. Results at other export destinations are similar.'
For each scope group G and for each product rank g, we then take the average of
the log of product sales In ySARGg for those firm-products in Argentina. The graph
plots the average log product sales against the log product rank by exporter scope
group. The figure shows that a firm’s sales within a destination are concentrated in
a few core products consistent with the core competency view of EN. In the model,
the degree of concentration is regulated by how fast f;(g) and i(g) change with g
(the elasticities 6, and @ = «a(o — 1)). Figure 2 also documents that wide-scope
exporters sell more of their top-selling products than firms with few products. The
model’s equation (15) matches this aspect under Assumption 1.

The product ranking of sales within firms need not be globally deterministic,
as f;(g) and h(g) would suggest, but the local product rankings can differ across
destinations in reality, which we model with product-specific taste shocks similar to
BRS. Comparing ranks across destinations, we can assess the relative importance
of core competency versus product-specific taste shocks: for each given HS 6-digit
product that a Brazilian firm sells in Argentina, we can correlate the firm-product’s
rank elsewhere with the firm-product’s Argentinean rank. We find a correlation coef-
ficient of 0.785 and a Spearman’s rank correlation coefficient of 0.860, indicating an
important role for core competency.

To assess the first statement of Fact 1, we regress the logarithm of the revenues
of the best-selling product y,_,; for firm w to destination d on log exporter scope G,
discerning effects separately for Latin American and Caribbean and non-LAC des-
tinations, conditional on a firm fixed effect. This regression is a version of equa-

tion (15) for a firm’s core product g = 1.

reports the result in column 1. The coefficient estimate on InG,,; shows
that sales of the best-selling product increase with an elasticity of 1.30 as exporter
scope in a market widens. However, for LAC destinations, the elasticity is only
1.12 (1.30 — 0.18). In light of the model’s equation (15) for g = 1, this coefficient
can be interpreted as an estimate of the scope cost elasticity d; 4 + & in LAC. The
variation between LAC and non-LAC destinations is closely related to our later
finding that there are destination-specific elasticities of incremental market access
costs with respect to exporter scope. In Section IIC below, we will assess the first
statement of Fact 1 yet more rigorously and estimate the model’s equation (15) at
the individual product level for all products.

The regional indicator for LAC destinations is hard to interpret because it arguably
captures differences in market access costs relative to the rest of the world originat-
ing from both policy-amenable and lasting cultural or geographic entry barriers. To
proxy for a policy-related market access cost component more directly, we therefore
include an NTM variable in the regression. We aggregate the NTM;, variable over the
HS 6-digit products j to the firm level w: NTM,; = ) jc 7 - (9> NTMia /| Tl
This NTM proxy varies between zero and one and reflects the share of HS-6 prod-
uct lines with at least one core NTM that an exporter w faces when shipping its
products to destination d. Import tariffs may be correlated with NTMs, so we also

19We present plots for the United States and Uruguay in Appendix B ( Argentina, the United States,
and Uruguay are the top three destinations in terms of presence of Brazilian manufacturing exporters in 2000.
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TABLE 1—REGULARITIES

Fact 1(i) Fact 1(ii) Fact 2 Fact 3

Iny,q1 Iny,q1 Iny.46 InG,4 Int,y/ G
(1 2 A3) 4) )

InG,, 1.300 1.272 —2.065 0.505
(0.0429) (0.0397) (0.0289) (0.0383)
LAC —0.161 —0.105 0.450 —0.0874
(0.0397) (0.0406) (0.0198) (0.0396)

InG,,; x LAC -0.179 —0.230 —0.226
(0.0488) (0.0413) (0.0379)
NTM,, 0.0464 —0.0495 0.0334
(0.0367) (0.0124) (0.0364)

InG,,; x NTM,_4 0.125 0.160
(0.0418) (0.0389)

Fixed effects Firm Firm Firm Firm Firm

Controls Tariffs Tariffs Tariffs

Observations 46,208 32,486 46,208 36,647 32,488

R? 0.544 0.539 0.743 0.596 0.512

Notes: All specifications condition on firm fixed effects. Standard errors, clustered at the firm
level, are in parentheses.

Sources: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products;
WTO Tariff Analysis Online (WTO 2016) for import tariff rates; CEPII (2015)

control for the firm-level mean of the log of one plus the tariff rate In(1 + 7,,,) for
an exporter w, where 7, is the HS 6-digit average tariff on the products that the firm
sells at the destination. We continue to include firm fixed effects. The NTM variable
is only available for a subset of destinations, so we lose observations.

Column 2 of Table 1 reports the results. The coefficient estimate on InG,,
means that the sales of the best-selling product grow larger with an elasticity of
1.27 as exporter scope widens. However, at destinations that cover a larger share
of an exporter’s products with NTMs, the elasticity becomes 1.40 (1.27 4 0.13).
In other words, more NTMs at a destination depress product sales in a similar
manner as do non-LAC destinations, while the LAC indicator remains a statisti-
cally significant predictor at conventional significance levels. An interpretation is
that policy-amenable market access costs such as NTMs discourage product sales
markedly, in addition to lasting entry barriers reflected in regional indicators. We
report in the online Supplement (S3, Table S.1) further results, including for a
breakdown by NTM types, and robustness checks.

The second statement in Fact 1 that wide-scope exporters sell their lowest-ranked
products for small amounts is also consistent with our model’s equation (15). The
equation implies for a firm’s least-selling product g = G_, that its sales fall with
a firm’s scope if and only if market access costs decline with additional products
(64 is negative). The finding is at odds with models of multiproduct firms where
access costs are product-invariant or absent, such as in BRS or Mayer, Melitz,
and Ottaviano (2014), and underlies our choice of product-specific market access
costs. The second statement in Fact 1 closely relates to our later simulation result
that falling access costs induce more trade mostly through the entry of new exporters
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with their first product, whereas falling product entry barriers raise trade by less than
similar relative declines in variable trade costs.

To assess the second statement in Fact 1 quantitatively, we regress the
lowest-ranked product’s log sales y_;; on a firm’s log exporter scope G, in a
destination, conditioning on fixed effects for firms w, and obtain an elasticity of
roughly —2.1 as shown in column 3 of Table 1. The coefficient estimate implies
that sales of the lowest-selling product fall as exporter scope at a destination wid-
ens. In light of equation (15) for g = G_,, the coefficient can be interpreted as an
estimate of average d, across the destinations of Brazilian exporters. Taken together
with the coefficient estimate on exporter scope in column 1, the evidence so far
suggests that, on average across destinations, §, roughly equals —2.1 and the sum
04+ & about 1.3, so & equals around 3.4. These findings are similar to our more
precise subsequent results and show how we are going to use microeconomic
evidence from product sales within firms to build toward aggregate quantification.

FACT 2: At each destination, there are a few wide-scope and many narrow-scope
exporters.

plots average exporter scope in the top five destinations of a region
(LAC or non-LAC) against the percentile of an exporter in terms of scope at the
destination. The median exporter only ships one or two products to any given desti-
nation. Within a destination, the exporter scope distribution exhibits a concentration
in the upper tail reminiscent of a Pareto distribution.

The exporter scope distribution varies between destinations. Plotted in open dots
is the average exporter scope at top LAC destinations and with solid dots the exporter
scope at top non-LAC destinations. Brazilian exporters have a wider exporter scope
at LAC destinations than at non-LAC destinations. To quantify the difference in
exporter scope across destinations, we run a simple regression of log exporter
scope G, on an indicator for LAC destinations and condition on firm fixed effects.

Column 4 of Table 1 shows the regression results, conditional on our measure of
NTMs for the products that an exporter ships to the destination and conditional on
the mean log of one plus the tariff rate In(1 + 7,,,) as well as firm fixed effects. The
coefficient of the LAC indicator is positive. In light of the model’s equation (14), a
wider exporter scope in nearby LAC countries is consistent with a lower scope cost
elasticity 6;4¢ + & in absolute value than in the rest of the world, similar to evidence
on the first statement in Fact 1. The coefficient on the NTM variable suggests that
exporter scope is lower at destinations where exporters face more NTMs, a discour-
aging impact on exports echoing the effect for non-LAC destinations. Further results
and robustness checks are available in the online Supplement (S3, Table S2).

FACT 3: Average product sales (exporter scale) and exporter scope exhibit varying
destination-specific degrees of correlation, with the correlation positive and highest
in distant destinations.

plots the normalized log of average exporter scale Ina,, at the top
five destinations in a region against the average exporter scope G, at the top five
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FIGURE 3. EXPORTER SCOPE DISTRIBUTION

Notes: Products at the HS 6-digit level. The percentile of exporters by scope is calculated within a given destination.
Exporter scope is the corresponding scope for a given percentile averaged across the five most common destinations
within each of the two regions (LAC, and non-LAC called Rest of world).

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

destinations in the region. We normalize exporter scale by the average log total sales
of single-product exporters at the destination so that the normalized log exporter
scale for single-product exporters is one. An exporter’s average product sales exhibit
a strong positive correlation with exporter scope in more distant non-LAC destina-
tions but no detectable relationship at close-by LAC destinations.”" In light of our
model’s equation (16), a consistent explanation is that J, is negative and in absolute
magnitude larger in nearby countries, similar to evidence from the previous two
facts. Exporters to a nearby destination experience a rapid decline in market access
costs for additional products, permitting low-selling products into a nearby market
more easily than into remote markets.

We can relate an exporter’s average product sales and exporter scope across des-
tinations to a destination’s share of products facing NTMs, in addition to the LAC
indicator. Similar to earlier specifications, we regress the dependent variable, now
the log of average product sales Ina,,;, on log exporter scope In G,,; and its interaction

20The absence of a strong correlation between exporter scale and exporter scope among Brazilian firms export-
ing to close-by LAC countries is reminiscent of the finding by BRS that scale and scope hardly correlate among US
exporters to Canada. Montinari, Riccaboni, and Schiavo (2017) report similar scale-scope relationships for French
exporters when discerning between EU and non-EU destinations, comparable to our scale-scope relationships for
Brazil and LAC versus non-LAC destinations.
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—©— Latin America and Caribbean

—4&— Rest of world

= = = = Linear fit

Normalized exporter scale

1 2 3 4 5 6 7 8 9 10
Exporter scope (HS 6-digit)

FIGURE 4. EXPORTER SCOPE AND EXPORTER SCALE

Notes: Products at the HS 6-digit level. Exporter scope is the number of products exported to a given destination.
Exporter scale is a firm’s total sales at a destination divided by its exporter scope within the destination. We normal-
ize log exporter scale by the average log total sales of single-product exporters at the destination so that the normal-
ized log exporter scale for single-product exporters is one. We report mean exporter scope and mean exporter scale
over the five most common destinations within a region (LAC or non-LAC called Rest of world). The dashed lines
depict the ordinary least-squares fit.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

with a LAC dummy and with the variable NTM,,; € [0, 1| while controlling for the
average tariff rate and for firm fixed effects.

We report the results in column 5 of Table 1. Mirroring the evidence from
Figure 4, the predicted elasticity of exporter scale with respect to exporter scope
is significantly higher at non-LAC destinations and at destinations where products
face more core NTMs. Further results and robustness checks are available in the
online Supplement (S3, Table S.3). These facts are consistent with the interpretation
that exporters to distant countries and to destinations with more NTMs face higher
incremental market access costs for additional products. Firms therefore mostly add
high-selling products in distant and NTM-protected markets. As a result, wide-scope
exporters at more distant and NTM-protected markets have, on average, higher sales
per product.

C. Scale-Scope-Rank Regressions

We conclude our descriptive exploration of the data with an empirical assessment
of Fact 1 (Figure 2) at the product level. For this purpose, we simplify the model
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and restrict both the market access cost and the local product appeal to unity across
all firms and destinations: ¢; = £;, = 1. The only structural heterogeneity comes
from a firm’s productivity ¢, which we consider to be from a Pareto distribution with
shape parameter 0, and we define the resulting Pareto shape parameter of the firm
size distribution ¢ = 6/ (o — 1). Using equation (15), we can express firm w’s log
sales y,4, of the gth product in destination d as a function of the firm’s log exporter
scope G,,; and the log local rank of the firm’s product g:

(17) Iy, = (6;+&)InG,y — alng — f(1 — Pr5))
+ an[fé(l)/f(l)] ldGLAC + Xu}lu} + €uwdg-

The function f (1 - Prgd) = (0— l)ln(gbw/ QSZ’G) maps a firm’s sales percen-
tile to its underlying relative productivity. To measure 1 — Pr%, we compute a
Brazilian firm’s local sales percentile among the Brazilian exporters with minimum
exporter scope G. Given the Pareto shape parameter of the firm size distribution
0=20/ (a — 1), we adopt as a functional form f(x) = 6 'In (x) and include the
log percentile as a regressor. We augment the estimation equation with a combined
disturbance x,,1,, + €,4¢, Simply recognizing that the equation will only hold with
some empirical error, and condition out a firm’s worldwide fixed effect x, (with 1,
denoting an indicator for firm w). The (exhaustive) set of firm effects absorbs the
worldwide average log fixed cost Inof(1).

There are concerns using estimation equation (17). The equation is misspecified
if local sales shocks &;, permutate the global rank order of a firm’s products and
turn the order into different location-specific rankings. This misspecification makes
the equation “memoryless” in that estimation does not register a firm-product’s
identity across locations and therefore loses account of the firm-product’s ranking
outside a given location d. Moreover, the estimation equation suffers an omitted
variable bias because unobserved positive firm-destination product appeal shocks
will both tend to raise exporter scope and to systematically permutate the local
rank order of firm products; this omitted variable bias would expectedly distort the
estimates of d,. To mitigate the concerns, we estimate equation (17) in two parts
by restricting the estimation sample: (i) we isolate the intercept of the graphs in
Figure 2 by restricting the sample to just the best-selling (or second-best-selling)
product, g = 1 (or g = 2), and estimate how the intercept varies with exporter
scope for two location groups G, gezac (LAC) and G, yegow (non-LAC destina-
tions); (ii) we measure the slope of the graphs in Figure 2 by restricting the sam-
ple to G, gezac = G, .acrow = 2 (or G, , = 16). To obtain mutually consistent
results from this two-part estimation, we use the estimated coefficients on 1,c;4¢
and ln(l — Pr,fd) from the first part (i) as constraints on the second part (ii). Given
the potential misspecification under any pair of restrictions, the regressions merely
offer a descriptive exploration of the data.

reports results from the two-part regression exercise under three com-
binations of restrictions. The baseline specification uses the restrictions g = 1
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TABLE 2—FIT OF INDIVIDUAL PRODUCT SALES

drac Srow a 0 dac — Orow
Baseline: g = 1;G = 2 —1.82 —1.61 3.04 2.35 —0.21
(0.10)  (0.12)  (0.09) (0.35) (0.06)
Variant 1: g = 2, G = 2 —-124 —1.14 3.04 2.09 —0.10
(0.12)  (0.14)  (0.09) (0.34) (0.07)
Variant2: g = 1;G = 16 —1.41 —1.19 2.62 2.35 —0.21
(0.12)  (0.13)  (0.11)  (0.35) (0.06)

Notes: Products at the HS 6-digit level. OLS-FE firm fixed effects estimation of equation (17)
for firm w’s individual product g sales at destination d in two parts, (i) under a rank restriction
such as g = 1 with

Iny,., = 1.22InG, gepac + 1.

- _pG
(0:04) (0_§%lnGw,deRow ((?)._3‘63 In(1 - Pr%)

)

- (?)352) ldelAC + Xquw' + €wdg

and (ii) under a scope restriction such as G, = 2 with

[ty — 0.43In(1 = Pry) — 032 1yeac| = — (30..(0);1) Ing.q + X1y + e

Robust standard errors from the delta method, clustered at the HS 2-digit industry level, are in
parentheses. Estimates of ;4 measure the scope elasticity of market access costs for Brazilian
firms shipping to other LAC destinations, dgoy for Brazilian firms shipping to destinations out-
side LAC; x,,1,, denote firm fixed effects.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

and G,; = 2 for a pair of regressions under firm fixed effects (standard errors clus-
tered at the level of 259 industries). The first variation uses the restrictions g = 2
and G, = 2 for a separate pair of firm fixed effects regressions, and the sec-
ond variation combines the restrictions g = 1 and G, = 16 for a final pair of
firm fixed effects regressions. (Results remain broadly similar when including
destination and HS 2-digit industry fixed effects.) As expected from the differ-
ent relationships between exporter scope and scale outside LAC and within LAC
(Figure 4), 6;4¢ exceeds dgow in absolute magnitude. Overall, J, falls in the range
between —1.13 and —1.82 across specifications and regions, while & lies in the
range from 2.62 to 3.04 and # between 2.10 and 2.35. In the baseline specifica-
tion, the magnitudes of the d, estimates imply that incremental market access costs
drop at an elasticity of —1.61 when manufacturers introduce additional products
in markets outside LAC, and with —1.82 within LAC. But firm-product efficiency
drops off even faster with an elasticity of around 3.04 in the baseline. Adding the
two fixed scope cost coefficients suggests that there are net overall diseconomies
of scope with a scope elasticity of 1.22 in LAC and 1.43 in non-LAC destinations.
The coefficient estimates suggest that Assumptions 1 and 2 are satisfied in
our data.

We now turn from descriptive explorations to an internally consistent estimator
and will use the measured parameter magnitudes to assess the importance of each
margin for overall trade.
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III. Estimation

We adopt a method of simulated moments for parameter estimation.”!| We specify
the product appeal shocks &;, and the market access costs shocks c, to be distributed
log-normally with mean zero and respective variances o and o,. Firm productivi-
ties ¢ are drawn from a Pareto distribution with shape parameter 0.%2

We need to identify five parameters © = {5, &,0, 0, ac}, where & = a(a — 1)
and @ = 0/ (o — 1). These five parameters fully characterize the relevant shapes
of our functional forms and the dispersion of the three stochastic elements—Pareto
distributed firm-level productivity ¢, the random firm-level market access cost com-
ponent ¢ , and local product appeal shocks &;,. Our moments are standardized rela-
tive to the median firm or top firm-product at a destination. This convention results
in an estimator that is invariant to two deterministic shifters in the firms’ cost and
revenue functions: a destination-specific market access cost shifter of;(1) and a
destination-specific revenue shifter D,, which are both common across exporters
at a destination and can be inferred from the data after estimation.”? Moreover, we
specify the domestic access cost components gy, and cpry to be deterministic so
that every exporter sells in the home market with certainty. In our ultimate imple-
mentation of the SMM estimator, we adopt an extension to destination-specific
scope elasticities of market access costs with d, varying between LAC and non-LAC
countries.

A. Moments

Atany iteration of the simulation, we use the candidate parameters Oto compute a
simulated vector of moments m“i”’(@), analogous to moments in the data m?“. We
use five sets of simulated moments. Each set captures Facts 1 and 2 from Section II,
as well as standard firm heterogeneity facts. We exclude moments related to Fact 3
from our set of targeted moments but use this fact to assess model fit. We now
summarize the simulated moments and discuss how they contribute to parameter
identification. Additional details on the moment definitions as well as the simulation
algorithm can be found in Appendix D.

21 The presence of overlaying market access cost and product appeal shocks renders conventional estimators dif-
ficult, as they would involve the numeric evaluation of integrals. Both a firm’s market access cost shock ¢, is poten-
tially widely dispersed and a firm-product’s rank g, in production can differ from the firm-product’s observed local
rank _in 52}135 (8ua = _1 + 28 1_[,dek(fdk)>yw del& dg)), especially if the product gppeal shock &4, 19 widt;ly dis_persc?d.
The implied stochastic permutations of exporter scopes and product ranks introduce an exacting dimensionality
that is hard to handle with a maximum likelihood estimator, while the need for numerical computation of higher
moments makes a general method of moments difficult to implement.

22We relax the Pareto assumption in Appendix F and suppose that firm productivity is drawn from a log-normal
distribution. We find that our parameter estimates are largely unchanged. The log-normal distribution may do a
better job in describing small firm behavior, but we focus on large, productive firms, and the Pareto distribution
allows for the counterfactual simulation in Section V.

23This choice effectively removes the levels of fixed costs from the estimation, a principal object of interest in
Fernandes et al. (2018). In estimation, we do not use moments that aggregate over firms, such as the average firm’s
sales or total export sales.
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(i)

(i)

(i)

Sales of the Top-Selling Product across Firms within Destinations.—Based
on the first statement of Fact 1, we characterize the top-selling products’ sales
across firms with the same exporter scope. Among firms exporting three or
four products to Argentina, for example, we take the ratio of the top-selling
product at the ninety-fifth percentile across firms and the top-selling product
of the median firm. Our restriction to the top product and our standardiza-
tion by the median firm with the same scope isolate the stochastic com-
ponents from equation (15) and therefore help identify the dispersion of
product appeal shocks (and partly the dispersion of the market access cost
shock).

Within-Destination and Within-Firm Product Sales Concentration.—We
use the second statement in Fact 1 and the ratios between the sales of given
lower-ranked products and the sales of the top product to characterize the
concentration of sales within firms. The comparison of sales within firms
neutralizes a firm’s global productivity ranking and eliminates the role of
exporter scope as well as destination-specific determinants from equa-
tion (15). The within-firm within-destination sales ratios therefore help pin
down the scope elasticity of product efficiency & and help identify the disper-
sion of product appeal shocks.

Within-Destination Exporter Scope Distribution.—We turn to Fact 2 and
compute, within destinations, the shares of exporters with certain exporter
scopes. For example, we calculate the proportion of exporters to Argentina,
shipping three or four products. The frequencies of firms with a given exporter
scope help identify the shape parameter 0 of the Pareto firm size distribution
(and partly the dispersion of the market access cost shock) and help pin down
the scope cost elasticity ¢ + &, which translates productivity into exporter
scope by equation (14).

Market Presence Combinations.—Mirroring similar regularities documented
in Eaton, Kortum, and Kramarz (2011), we use the frequency of firms ship-
ping to any permutation of Brazil’s top five export destinations in LAC and
the top five destinations outside of LAC. For example, we target the number
of exporters that ship to Argentina and Chile, but not to Bolivia, Paraguay,
and Uruguay. Matching these market presence patterns helps us identify the
dispersion of market access cost shocks.

Within-Firm Export Proportions between Destination Pairs.—It is a widely
documented fact that a firm’s sales are positively correlated across destina-
tions. For each firm, we pair its total sales to a given destination with its
sales to Brazil’s respective top destination in LAC or outside LAC. The ratio
of a firm’s total sales to two destinations depends on the firm’s respective
exporter scopes by equation (16) and therefore helps pin down the scope cost
elasticity 0 + &. The pairwise sales ratios also help identify the dispersion of
product appeal shocks and market access shocks.
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B. Inference

Inference proceeds as follows. To find an estimate of ©, we first stack the diff-
erences between observed and simulated moments Am(@) = mda _ m“’”(@).

In the population, the parameter © satisfies E [Am(@o)] = 0, so we search for
the © that minimizes the weighted sum of squares, Am(0)'WAm(©), where W is
a positive semidefinite weighting matrix. In the population, W = V!, where V is
the variance-covariance matrix of the moments. The population matrix is unknown,
so we use the empirical analogue

Nsampl(l
VvV = lemp]e Z (mdata . milample) (mdata . mzample)/,
n—=

where m“"" are the moments from a random sample drawn with replacement of

the original firms in the dataset and N*""  is the number of those draws.? To search

for ©, we use a derivative-free Nelder-Mead downhill simplex search. We compute

standard errors using a bootstrap method that allows for sampling and simulation
25

eITor.

C. Results

We simulate 1 million firms so that we obtain approximately 30,000 exporters.
The number of simulated firms is roughly 3 times as large as the number of 331,528
actual Brazilian manufacturing firms and 10,215 exporters. We use an excess num-
ber of simulated firms to reduce the noise in our simulation draws and smooth out
our simulated moments. Our bootstrapped standard errors are based on sampling
with replacement from the original set of 10,215 exporters.

To allow for cross-destination variation, we estimate separate scope elastici-
ties of market access costs for LAC destinations (d;4¢) and the rest of the world
(Orow) .26 presents our baseline estimates in the first row. The baseline esti-
mates for d; ¢ and oW are both negative, significantly different from zero, and also
significantly different from each other. The negative sign implies that exporting an
additional product to a destination is less costly in terms of market access costs than
any previous product. The difference in the estimated scope elasticities between
LAC and ROW (non-LAC) destinations means that incremental market access costs
to LAC destinations fall 30 percent faster than incremental market access costs to
the rest of the world. The scope elasticity of production efficiency & is positive

24 Currently, we use N*@Ple — 1 000. We cannot invert this matrix V because of adding-up constraints. Instead,
we take a Moore—Penrose pseudo-inverse.

25 For the bootstrap, we repeat the estimation process 100 times, replacing m
standard errors. The bootstrapped standard errors are not centered.

26We observe a concentration of exporter presence at specific pairs of destinations within regions. For example,
exporters to Paraguay frequently also export to Argentina; exporters to the United Kingdom frequently also ship to
the United States. However, there is no clear association between exporting to the United Kingdom and Paraguay.
In reality, there is a complex set of factors that might connect market access costs between destinations. For exam-
ple, customs unions, common markets, shared destination languages, and unified distribution systems could link
market access costs between countries. Our model does not explicitly take those potential connections into account.
Instead, we implement a simplification and jointly simulate firms to identify separate moments for LAC export
destinations and the rest of the world (ROW).

data bootstrap sample

with m to generate
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TABLE 3—ESTIMATION RESULTS

drac drow a 0 O¢ Oc drac — Orow
Baseline —1.17 —0.87 1.77 1.73 1.82 0.58 —0.30
(0.05) (0.07) (0.05) (0.09) (0.04) (0.02) (0.06)
No product appeal —1.41 —1.18 242 1.00 0.99 -0.23
shocks (o, = 0) (0.03) (0.05) (0.03) (0.001) (0.01) (0.04)
No market access —1.20 —-0.91 1.78 1.77 2.00 —0.28
cost shocks (g, = 0) (0.05) (0.08) (0.03) (0.11) (0.03) (0.05)

Notes: Products at the HS 6-digit level. Standard errors from 100 bootstraps in parentheses. Estimates of 6, 4¢
measure the scope elasticity of market access costs for Brazilian firms shipping to other LAC destinations, dgoy for
Brazilian firms shipping to destinations outside LAC.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

and significantly different from zero. The estimate of & = 1.77 implies that an
additional product has more proportionally higher unit production costs than any
inframarginal product. In both the LAC region and the rest of the world, the scope
cost elasticity d; + & is strictly positive and implies strictly increasing incremental
scope costs (Assumption 1 is therefore empirically satisfied). Overall, the estimates
from SMM are similar in broad terms to those from our baseline descriptive data
exploration in the preceding section (Table 2), but all coefficients are smaller in
absolute magnitude in the current baseline specification.

Our baseline estimate for 6 is statistically significantly above one and below
two (at conventional significance levels).?” The baseline estimate of the variance of
firm-product appeal shocks o is approximately two and implies that, conditional on
market access cost shocks and firm productivity, the ratio of the seventy-fifth firm
sales percentile to the twenty-fifth firm sales percentile is over ten. This large dis-
parity stands in contrast to our baseline estimates for o, which imply that the ratio
of the seventy-fifth firm sales percentile to the twenty-fifth firm sales percentile is
only about two, far less than ten. In a model with single-product firms and different
sources of heterogeneity, Eaton, Kortum, and Kramarz (2011) find § ~ 2.5, which
is larger than our estimate of 1.73. Their estimate of § captures the elasticity of sub-
stitution between firms, whereas ours reflects the elasticity of substitution between
firm-product varieties. Our estimate of 1.82 for o is close to that in Eaton, Kortum,
and Kramarz (2011), who find that their firm-specific appeal shock has a variance of
1.69. However, our appeal shock is firm-product specific (not just firm specific), so
estimates are not directly comparable.

To explore the implications of our baseline estimates for the sources of varia-
tion in firm-product sales more systematically, we apply a log decomposition to
equation (15) at the product level:?®

nyS, = Incog+ (o — Dn[d,/67%(coa)| + (84+ &) NGy — alng, + InE,y,.
x B G

p

27 Estimates of § can also be compared to those from Section IIC and are quantitatively similar.
28 We standardize firm-product sales by o, f2(1) in estimation.
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For LAC destinations, our estimates imply that component A,, which reflects
the combined market access costs shock and productivity for firms with identical
exporter product scope, accounts for 17 percent of sales variation at LAC destinations.
These shocks are exogenous but known to a firm before it chooses its export profile.
Component B,, which accounts for both a firm-product’s global production rank g,
as well as the firm’s local exporter scope G, explains 37 percent of sales variation.
Individual firm-product appeal shocks in component C, account for 50 percent of sales
variations in LAC countries (and a negative covariance between A, and B, accounts
for the excess prediction of variation). For non-LAC destinations, the breakdown is
slightly different. There component A, accounts for 19 percent of firm-product sales,
component B, for 21 percent, and component G, for the remaining 60 percent (and
covariances between components are negligibly small). The disparity between LAC
and non-LAC destinations is due to the difference between §; 4+ and dzpy, Which for
LAC destinations augments the importance of exporter scope and reduces the depen-
dence on individual product appeal shocks.

An interpretation of component B, is that it shows firm-level competency (core
competency in a particular firm-product and overall firm capability with regards
to exporter scope), whereas component A, reflects idiosyncratic firm heterogene-
ity, and component C, the randomness of individual product appeal. In summary,
product appeal shocks play a dominant role in firm sales, while the combination of
firm-level competency and firm heterogeneity accounts for a similarly important
part of product sales. Our estimates highlight that a reduction in the scope elasticity
of incremental market access costs from their magnitude in non-LAC countries to
the magnitude in LAC countries raises the importance of firm-level competency
considerably.

Similarly, we can run a firm-level decomposition of total sales by firms to a
particular destination:*”

neS = (o= 1)n[,/05%(coa)| + (50 + @) NGy + Incyy + N3G €487
VB/» T

A

Across all destinations, the first component A; which reflects firm-level het-
erogeneity, accounts for 11 percent of variation. The second component B, which
stems from firm-destination heterogeneity, accounts for 5 percent of the firm sales
variation. The third component C; captures destination-product heterogeneity and
accounts for 60 percent of the firm sales variation (and the remaining firm sales vari-
ability, not accounted for by Ag; By, or G; is due to positive covariances between the
components). By way of comparison, in their model of single-product firms, Eaton,
Kortum, and Kramarz (2011) find that nearly 50 percent of the firm sales varia-
tion can be attributed to the destination-specific fixed costs behind B In contrast,
the product channel G in our model with firm-product-destination shocks attributes
much of the apparent firm-level variation to product-specific shocks.

29We again standardize firm-product sales by o f(1) in estimation.
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In two departures from our baseline specification, we reestimate the model drop-
ping one source of heterogeneity at a time. We first omit product appeal shocks and
then drop market access cost shocks. We report the resulting estimates in the second
and third rows of Table 3. When we omit product appeal shocks (setting o, = 0),
the estimated magnitudes of the scope elasticities d; and & markedly increase. In
addition, the estimated dispersion of market access costs incgeases, and the estimate
of the shape parameter of the Pareto firm size distribution 6 hits the lower bound,
implying maximal dispersion in firm sizes. Intuitively, the estimator attempts to com-
pensate for the lacking product-level heterogeneity by raising the cross-firm disper-
sion with a possibly low Pareto shape parameter and by raising the cross-destination
variation through market access cost dispersion. Those salient changes in param-
eter estimates underscore the importance of specifying product appeal shocks.*"
Interestingly, however, the regional difference in the scope elasticity of market access
costs d;4c — drow remains similar to that under our baseline estimation. When we
omit market access cost shocks (setting 0. = 0), coefficient estimates are affected
only in minor ways (and not statistically different from previous estimates), except
for the estimated variance of product appeal shocks that now takes on some of the
variation that otherwise the market access cost shocks would absorb.?’

Relating our results back to the findings from Table 2, which were based on
simple log linear estimators dropping both sources of heterogeneity (product appeal
shocks and market access cost shocks), we find qualitatively similar results. This
broad similarity across estimators suggests that both SMM and its simpler coun-
terparts identify comparable principal variation in the data, but the quantitative dif-
ferences indicate the importance of heterogeneity in product appeal and, to some
extent, market access costs.

To assess the sensitivity of our results to potential heterogeneity in product types
and heterogeneity in destinations, we repeat estimation for numerous alternative
specifications: we demean firm-product sales at the HS 6-digit level by average
Brazilian exports at the HS 2-digit level, we restrict the sample to firms in high-tech
manufacturing industries, we separate Mercosur member countries from other LAC
destinations, and we drop both Argentina and the United States from the sample. We
find our estimates broadly confirmed and report the details of the sensitivity exercises
in the online Supplement S7. To document the properties of our SMM, we also report
results from Monte Carlo simulations of our estimator in the online Supplement S5.

3%In the online Supplement S6, we adopt a limiting parameterization that forces all firms to become
single-product exporters, approximating Eaton, Kortum, and Kramarz (2011). The limit case results in an estimate
of the Pareto shape parameter of 3.8 and a market access cost variance below that in the baseline. In light of that
limit case, the evidence from the multiproduct case with no appeal shocks suggests that firm-product-destination
data necessitate firm-product-destination heterogeneity for estimation.

31We cannot compare the goodness of fit in meaningful ways across specifications because the moments used
under the restrictions differ from the baseline estimation. For o = 0, we have to limit the set of moments 2 to
the median because there is no variation by percentile in the simulation. For o, = 0, we have to exclude the set
of moments 4 and 5. Those caveats notwithstanding, we find an almost hundredfold increase in the SMM criterion
function when setting o, = 0 and a tenfold increase when setting 0. = 0. The markedly worse fit of the model,
especially when omitting product-destination appeal shocks, speaks to the importance of those sources of hetero-
geneity for the empirical specification.
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FIGURE 5. FIT OF TARGETED MOMENTS

Notes: Products at the HS 6-digit level. Panel A replicates Figure 2 and panel B Figure 3. Predicted curves based
on simulations in Appendix DA, using the baseline parameter estimates in Table 3. Panel A shows shipments to
Argentina, grouping firms by their local exporter scope and firm-products by their local sales rank. Panel B shows
the exporter scope by percentile, averaged across the five most common destinations within each of the two regions
LAC and Rest of world (non-LAC).

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

D. Model Fit

To gauge the fit of our estimates, we plot simulated data using the baseline param-
eter estimates (from the first row of Table 3) alongside the actual data. We first
assess how well we capture features of the data that our simulated moments target
directly. shows our targeted moments and illustrates the close fit of our sim-
ulated data. The simulated data are depicted with (solid and dashed) lines in panels
A and B of Figure 5. The simulated data match our Facts 1 and 2 closely, as shown
with the data plots in individual dots (the data plots replicate those in Figures 2
and 3). Panel A of Figure 5 presents the within-firm distribution of product sales in
Argentina for firms with different exporter scopes. Panel B of Figure 5 shows the
exporter scope distributions, averaging over the five most common destinations in
the LAC and ROW (non-LAC) regions.

We now turn to regularities in the data that our simulated moments in the esti-
mation routine did not target. We deliberately excluded from our estimation any
moments that relate to Fact 3. As panel A of documents, our simulated
firms (shown with dashed and solid lines) nevertheless line up with the observed
data (shown with dots that replicate Figure 4). Our estimates pinpoint clearly dif-
ferent scale-scope relationships between LAC destinations and ROW (non-LAC)
destinations. Panel B of Figure 6 plots the distribution of total sales by percentile
within destinations. Our estimation routine includes simulated moments that relate
to the distribution of sales across firm-products (within firms), to the distribution of
exporter scope (within destinations), and to the proportion of total sales between
pairs of destinations (within firms). None of those moments fully captures the dis-
tribution of total sales across firms (within destinations) because sales depend on all
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Panel A. Exporter scope and scale Panel B. Export sales distribution
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FIGURE 6. FIT OF NONTARGETED MOMENTS

Notes: Products at the HS 6-digit level. Panel A replicates Figure 4 and shows exporter scale (a firm’s total sales
at a destination divided by its exporter scope at the destination) on a log scale plotted against exporter scope, aver-
aging a variable over the five most common destinations within each of the two regions LAC and Rest of world
(non-LAC) and normalizing scale by the average total sales of single-product exporters at the destination. Predicted
curves based on simulations in Appendix DA, using the baseline parameter estimates in Table 3. Panel B shows total
firm exports by percentile, averaging a firm’s total exports over the five most common destinations within each of
the two regions and normalizing total sales by the median firm’s total at the destination.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

three sources of stochastic variation in the model: firm productivity, market access
cost draws, and product appeal shocks. Even though our SMM estimator did con-
sequently not fully target the total sales distribution, panel B of Figure 6 documents
that we find a close fit between our simulated firms and the data.

E. Policy Relevance

In our model, fixed costs of exporting G products to destination d take the form
of equation (5), which depends on both the fixed cost of introducing the first product
at an export market ﬁi(l) and the elasticity of additional products’ fixed costs with
respect to exporter scope d,. We take our estimates for o, #, and o and minimize
deviations between the model and data to find the set of J, that best match our
empirical moments for each destination country reached by 60 or more Brazilian
exporters. This procedure yields J, estimates for 74 countries.

To evaluate the policy relevance of the f;(1) and J, estimates, we study the extent
to which they are correlated with policy variables or lasting geographic and eco-
nomic factors. For this purpose, we revisit our measures of the share of HS 6-digit
product lines covered by a core NTM from Section II and take the unweighted
country-level mean at destination d: NTM,; = Y ;c 7NTMj,/| J|. This NTM proxy

j
varies between zero and one and reflects the share of HS-6 product lines with at least
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TABLE 4—MARKET ACCESS COsTS, NTMs, AND GEOGRAPHY

Ja(1) Ja(1) Ja(1) b4 b4 b4
Mean NTM, —0.528 —1.110 0.0345  —0.480 —0.486 —0.418
(0.964) (0.943) (0.339) (0.160) (0.176) (0.188)
Mean log(1 + Tariff ) gra 4 —0.250 —0.0720 —0.0155 0.00749
(0.0684)  (0.0762) (0.0105)  (0.0129)
Mercosur, —0.0427 —0.0763
(0.384) (0.0584)
log Distancegga 4 —-0.276 —0.101
(0.146) (0.0730)
log Population, 0.265 0.00383
(0.132) (0.0420)
log GDP, 0.346 0.0495
(0.0793) (0.0234)
log Area, —0.123 —0.0360
(0.0618) (0.0296)
Constant 13.50 14.02 12.36 —1.003 —0.998 —0.278
(0.384) (0.410) (1.670) (0.0635)  (0.0739)  (0.765)
Observations 54 54 53 46 46 45
R? 0.009 0.187 0.836 0.143 0.143 0.240

Notes: Destination-country aggregates over products at the HS 6-digit level. Standard errors are in parentheses.

Sources: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products (estimates of f;(1)
and d,); UNCTAD TRAINS as augmented by Kee, Nicita, and Olarreaga (2009) for NTM proxy; WTO Tariff
Analysis Online (WTO 2016) for import tariff rates; CEPII (2015)

one core NTM that any exporter to the destination faces on average. Similarly for
the tariff controls, we use the arithmetic mean of the log of one plus the import tar-
iffs at the destination country level for Brazil as the source country. From the CEPII
gravity database, we use further bilateral and multilateral variables for Brazil as the
source country in the year 2000: the destination’s distance to Brazil as well as desti-
nation population, destination gross domestic product (GDP), and destination area.
To capture policy-relevant regional characteristics more closely than a geographic
dummy such as for LAC can, we use an indicator for Mercosur countries. Mercosur
is Brazil’s main preferential trade agreement in 2000. We define Mercosur to include
only the original members Argentina, Paraguay, and Uruguay (and Brazil) from
1994.72

reports results from regressions of f;(1) and é, on the NTM proxy, on
the mean of the log of one plus the tariff rate, and on geography controls. The NTM
proxy is not a statistically significant predictor of firms’ destination-specific market
access cost f;( 1) for their first product (their initial entry cost), regardless of regres-
sion specification. In a short regression, with only the NTM proxy and import tar-
iffs as regressors, lower tariffs at the destination predict higher initial entry cost
fa(1), but that association is potentially spurious given omitted geographic variables.

32We exclude the Mercosur associates Chile from 1996 and Bolivia from 1997 because those countries
were not full members in 2000. Bolivia is in an accession process since 2012, while Chile never requested
membership. Brazil is also part of ALADI (Asociacién Latinoamericana de Integracién), which seeks to foster
trade throughout Latin America since 1980, but there was no substantive progress in harmonizing NTMs by
2000.
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In a long regression that also controls for destination-country characteristics, import
tariffs are no longer statistically significant predictors, while higher GDP predicts
higher initial market-entry cost ]ﬂ,(l). An interpretation is that Brazil’s exporters
face higher market access cost for their first product in more industrialized countries
(where import tariffs tend to be relatively low).

There is little prior evidence on predictors of firm-level market access cost, and
the little evidence is mixed. Eaton, Kortum, and Kramarz (2011) infer from French
data patterns that entry cost rises systematically but less than proportionally with
market size, reminiscent of the positive association between GDP and ]2,(1) in our
Brazilian data. For one particular market access cost component, the cost of reach-
ing consumers through advertising, Arkolakis (2010, online data appendix) reports
that the cost of reaching additional consumers in a market falls with the population
of the market. Conditional on GDP, we cannot find a statistically significant relation
between population and f;(1). Irarrazabal, Moxnes, and Opromolla (2015) fail to
find a significant association between variable transport cost and destination GDP,
whereas the WTO (2012) reports that the relative contribution of trade barriers to
the overall level of protection tends to increase with GDP per capita. For our subse-
quent analysis and simulations, we infer from our evidence, and mixed prior results,
that initial entry cost f;( 1) are not clearly associated with policy-related variables.

In contrast, the scope-elasticity of market access costs d, is strongly and statisti-
cally significantly related to the NTM proxy (at conventional significance levels).
Even after controlling for a destination country’s import tariffs (which are not sta-
tistically significant at conventional levels) and GDP (which is a statistically signif-
icant predictor), there is a salient and significant negative relationship between the
prevalence of NTMs in a destination country and the scope-elasticity of Brazilian
exporter’s market access cost. The negative sign is consistent with the interpretation
that, in a destination with many NTMs, exporters face a more convex market access
cost schedule that discourages the entry of additional products more strongly than at
a destination with few NTMs. Strikingly, the scope-elasticity of market access costs
is not significantly related to import tariffs conditional on the presence of NTMs
(even though bilateral Brazil-specific import tariffs abroad are arguably more pre-
cisely measured than the destination-level NTM proxies). We take these findings as
evidence that policy-related foreign market conditions, beyond conventional tariffs,
shape the differences between market access cost schedules across destinations and
proceed to study the impact of reducing market access barriers.

IV. Aggregation and Equilibrium

To aggregate the model, we specify a Pareto distribution of firm productivity fol-
lowing Helpman, Melitz, and Yeaple (2004) and Chaney (2008). This assumption
yields convenient functional forms that are independent of our other assumptions on
the specific functional forms of market access costs and the marginal cost schedule
in equation (6), and the distribution of cost shocks and product appeal shocks. We
specify the cumulative distribution function Pr = 1 — (k) ?14% over the support
[bs, —|—oo), where 6 is the Pareto shape parameter, common across all source coun-
tries, and more advanced countries are thought to have a higher location parameter



216 AMERICAN ECONOMIC JOURNAL: MACROECONOMICS OCTOBER 2021

b,. The shape parameter of the Pareto firm size distribution is § = 6/ (0 —1).In
Appendix F (and in the online Supplement S8), we discuss an alternative setup
where firm productivity is drawn from a log-normal distribution.

The resulting conditional probability density function of the distribution of
entrants is then

* 0/ 0+ .
(18) “(¢|¢:d,9) = {g(¢sd) /® ifo > ¢l

otherwise.

We use the shorthand ¢, for the productivity cutoff but note that gzb}‘d(cd) depends
on a firm’s access cost realization by (10). Integrating over the density of the market
access cost distribution, we obtain M,;, the measure of firms that sell to destination d
from source country s,

Jib!
19 My = k25
19) = () /D
by (10). The parameter
K = j;dcd_édF(cd)

reflects the expected access deterring effect of the firm-destination-specific market
access cost component ¢, on the mass of active exporters at a destination.

We denote aggregate bilateral sales from country s to d with 7, ;. The correspond-
ing average expected sales per firm are defined as Ty, so that T,; = M,;T,, and

(20) T = [ Tulc)dF(cy).

where T‘Yd(cd) is the mean expected sales per firm for a given market access cost
draw c,. Similarly, we define average market access costs as

(21) Fyy = j;dFsd(cd) dF(cq)s

where Fsd(cd) is the mean market access cost for a given draw c,.>>
For aggregation, we require the following two assumptions to hold so that sales

per firm are positive and finite.

ASSUMPTION 2 (Pareto Probability Mass in Low Tail): The Pareto shape

parameter satisfies 0 > 1.

ASSUMPTION 3  (Bounded Market access Costs and Product
Efficiency): Incremental market access costs and product efficiency satisfy

> G-1a(G) ~(0-0p (G) " € (0,400).

33 TS‘,(CL,) and F, sa(cq) follow from integrating over firm productivity conditional on exporting.
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LEMMA 1: Suppose Assumptions 1, 2, and 3 hold. Then for all s,d € {1, .. .,N},
average sales per firm are a constant multiple of average market access costs:

(22) Ty = 07 F,

PROOF:
See Appendix AA.

Despite our rich micro-foundations at the firm-product level and idiosyncratic
shocks by destination, in the aggregate the share of market access costs in bilateral
exports Fy;/T,; only depends on parameters 6 and o, while mean market access
costs F,; vary by source and destination country. Bilateral average sales can be sum-
marized with a function only of the parameters # and o and the properties of mean
market access costs F;.

Finally, we can use the measure of exporters M,,; from equation (19), expres-
sion (22) for average sales, and the definition of the revenue shifter Dy, in (7) to
derive the share of products from country s in country d’s expenditure:

03 oy - MaTu __B(B) ) () P
sd — = op
YoM T Y (b)) (wWimka) " fea (1) " Fra

where f;, (1) Fy = Yo fa (G) ~(0=1)p, (G) ~¥ by Lemma 1 (see equation (A3)
in Appendix AA). Our framework generates a bilateral gravity equation. As in Eaton
and Kortum (2002) and Chaney (2008), the elasticity of trade with respect to vari-
able trade costs is —60.>¥ The difference between our model, in terms of bilateral
trade flows, and the framework of Eaton and Kortum (2002) is that market access
costs influence bilateral trade similar to Chaney (2008) in the aggregate. At the
firm-product level, however, our framework provides rigorously quantifiable foun-
dations for the relevant market access costs. The gravity relationship (23) clarifies
how those micro-founded market access cost components relate to aggregate bilat-
eral trade through the weighted sum Y o, %sa (G) —(0-1) (G) ~0 We thus offer a
tool to evaluate the responsiveness of overall trade to changes in individual market
access cost components.

The partial elasticity 7, g) of trade with respect to a product g’s access cost
component is — (¢ — 1) times the product’s share /(g) ~% in the weighted sum. To
assess the relative importance of the extensive margin of product entry, relative to
firm entry with the core product, we can compare elasticities using the ratio

mse) fa(8) " (g) ’9_

(24) TINA(L) B ﬁd(l)—(g)—l)

—af -

This ratio simplifies to the function g~ (6-1) in our parameterization. The power
is strictly negative if and only if 0,y + & > 0,,/0. It therefore depends on the sign

341n our model, as in Chaney (2008), the elasticity of trade with respect to trade costs is the negative Pareto
shape parameter, whereas it is the negative Fréchet shape parameter in Eaton and Kortum (2002).
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and magnitude of §,; whether the elasticity of trade with respect to an additional
product’s incremental market access cost is higher or lower than the elasticity of
firm entry.

We can also compute mean exporter scope in a destination. For the average num-
ber of products to be finite, we will need the following necessary assumption.

ASSUMPTION 4 (Strongly Increasing Combined Incremental Scope Costs):
Combined incremental scope costs satisfy ) ¢—12,q (G, c,) = (0,+00).

This assumption is in general more restrictive than Assumption 1. It requires that
combined incremental scope costs Z(G) increase in G at a rate asymptotically faster
than 1/6, a result that follows from the ratio rule (see Rudin 1976, chap. 3). Mean
exporter scope in a destination is>>

(25) G = rfa(1)’ Z:IZ”’ (G)~.

For our parameterized example, the expression implies that mean exporter scope is
invariant to destination market size.?¢

We turn to the model’s equilibrium. Total sales of a country s equal its total sales
across all destinations (including domestic sales):

N
(26) YY = Z)\Sk T}c’
k=1

where 7 is consumer expenditure at destination k. Additionally, Lemma 1 implies
that a country’s total expense for market access costs is a constant (source country
invariant) share of bilateral exports. This result implies that the share of wages and
profits in total income is constant (source country invariant) and given by

(27) wl, =2 =1y  and L =Ly,
Oo Oo

See Appendix AB for a derivation.
Assumptions 1 through 4 guarantee that the quantitative predictions in equa-

tions (14)—(15) are well defined.| Table 5| reports the equivalent parameter restric-
tions of those necessary assumptions under our functional forms (6).?” We relate

35The expression is derived (omitting firm access cost fa(1) and integration over ¢, for brevity) using

_ ¢ia)’
Gsd = fujfdGSd(qS)e(((b)le

Completing the integration, rearranging terms, and using equation (11), we obtain (25), where we use the
shorthand z,/(G) = z(G.cq)/ca = fa(G)h(G)o~ L
To directly test that mean exporter scope is largely unresponsive to destination market size, we present this
relationship in[Figure B2](Appendix BA). This implication as well as the robust scope and sales distributions are
related to the Pareto assumption. Another implication of the Pareto assumption is that the relationship between the
number of exporters shipping to a destination and the destination market size becomes linear in logs—a salient
feature of both our Brazilian and French exporter data (Eaton, Kortum, and Kramarz 2004).
37 Assumption 4 implies Assumption 1, but it depends on the sign of d,, whether Assumption 3 implies
Assumption 1 (or Assumption 4). The necessary conditions for equilibrium existence can be summarized

dp = (¢§4)69[f§§2¢"“’“)d¢+fé§é§2¢*<9+l>d¢+ ]

Psd
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TABLE 5—PARAMETRIC FUNCTIONAL FORMS

Assumption Parameter values

1. Strictly increasing combined incremental scope costs g+ a >0

2. Pareto probability mass in low tail 0> 1

3. Bounded market access costs byt a > (04+1) /0
4. Strongly increasing combined incremental scope costs Oq+a > 1/ 0

Note: Functional forms fi4(g) = fa- g% and h(g) = g“ by (6); definitions & = (o — 1)
and = /(0 —1).

these predictions to empirical regularities in Section II and to the structural
gquations for estimation in Section III. As above, we define & = a(a — 1) and
¢ = 0/(o — 1) to simplify notation.

This summary concludes the presentation of equilibrium conditions when trade
is balanced (Y; = T,). We relax the assumption of balanced trade in our calibration
and defer the discussion of the full solution to Appendix E.

V. General-Equilibrium Counterfactuals

We counterfactually bring down destination-specific market access costs and
conduct simulations to quantify the implied impact on bilateral trade under our
baseline estimates (first row of Table 3). As mentioned before, Brazil is close to the
world median in terms of exports per capita, so we consider our baseline parameter
estimates as informative for global trade. Our main counterfactual exercise harmo-
nizes market access cost schedules across destinations. We reduce the market access
cost for an additional product (not counting a firm’s first product) at distant destina-
tions to the level at nearby destinations. In a broad sense, this exercise helps apprise
the importance of multiproduct exporters when it comes to the reduction of market
access costs for additional products. Examples of relevant market access costs for
additional products are health regulations and safety standards, certifications and
licenses.

To perform the counterfactual experiments, we add three elements to our model,
similar to Eaton, Kortum, and Kramarz (2011). (i) We introduce intermediate
inputs as in Eaton and Kortum (2002). In particular, we assume that the production
of each product uses a Cobb-Douglas aggregate of labor and a composite of all
other manufactured products with cost P;. The labor share in manufacturing pro-
duction is (3, and the share of intermediate inputs 1 — 3. The total input cost is
therefore w; = Wf Pdl _ﬁ, where we now think of w, as the input cost and W, as
the wage. (ii) There is a non-manufacturing sector in each country as in Alvarez
and Lucas (2007) that combines manufactures with labor, in a Cobb-Douglas

compactly with

min{6,(8 ~1).6,0} +a6 > 1 and 8 > L.

By parameterization (6) and Lemma 1, the combined market access cost function fﬂ,(l)ezg‘:lG”’ contains a

Riemann zeta function ((v) = Y &GV for a real parameter v = 65,1(9 — l) +ab > 1.
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production function, where manufactures have a share v in GDP. The price of final
output in country d is proportional to P, W;ﬂ. We state the resulting equations in
Appendix A. (iii) We allow for a manufacturing trade deficit B; and for an overall
trade deficit B) in goods and services. Both deficits are set to their observed levels
in 2000.

We compute the share of manufacturing in GDP for each country using data on
GDP, manufacturing production, and trade (as described in Appendix BB). We set
the labor share in manufacturing production to 5 = 0.330, the sample average for
countries with available information (Appendix BB). To compute the impact of a
counterfactual change in market access costs, we use the Dekle, Eaton, and Kortum
(2007) methodology (details in Appendix E). The merit of this method is that it
requires no information on the initial level of technology, iceberg trade costs, and
market access costs. Instead, we can compute the changes in all equilibrium vari-
ables using the percentage change in the underlying parameter of interest (market
access cost parameters in our case).

For our primary results, we consider a baseline value of § = 2.59 from Crozet
and Koenig (2010), which we obtain by averaging across 34 industries.’® For
all other starting parameter values, we use our baseline estimates from row 1 in
Table 3.

A. Changes in Total Market access Costs

We initially decrease all market access costs for all products (f;) by 15 percent
to all international destinations. In this and all following experiments, we do not
change any domestic trade costs and set the change in total domestic access costs
to IA?SS = 1. shows the results of the counterfactual exercise in terms of
changes in welfare (see Appendix E for derivations). The results of the first experi-
ment are labeled as counterfactual 1 in Table 6.

In a second experiment, we reduce market access costs only to countries not on the
same continent by 15 percent. The results are shown as counterfactual 2 in Table 6.
This experiment, while crude, highlights changes in market access costs to distant
locations.? In both exercises, we see significant increases in welfare. Considering
a simple average across all 58 countries in our sample, welfare increases by 2.0
percent in the first counterfactual experiment and by 1.0 percent in the second coun-
terfactual experiment.

B. Changes in Incremental Market access Costs

In our third and fourth counterfactual experiments, we evaluate scenarios under
which market access costs only for incremental products are brought down. This

38 Crozet and Koenig (2010) obtain results for ; we obtain 0 using our estimated value for . Eaton, Kortum,
and Kramarz (2011) find an estimate of §# = 4.87. In a related set of models, Eaton and Kortum (2002),
Bernard et al. (2003), and Simonovska and Waugh (2014) find estimates of 6 between 3.60 and 8.28.

39While lumping countries by continents is an admittedly imprecise way of classifying nearby and distant loca-
tions, most preferential trade agreements in 2000 link countries within continents (78 percent of the country pairs
within a preferential trade agreement) or World Bank regions (82 percent of the country pairs).
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TABLE 6—PERCENTAGE CHANGE IN SIMULATED WELFARE (0 = 2.59)

Counterfactual Counterfactual

Af(g)  Af(8)c Ad Ade Af(g)  Af(g)c Ad Ade

Country (1) (2) (3) (4) Country (1) (2) (3) (4)
Armenia 0.75 0.51 0.84 0.57  Kuwait 2.68 1.52 2.99 1.69
Australia 1.29 0.76 1.44 0.85 Kyrgyzstan 1.46 0.88 1.63 0.98
Austria 2.72 0.71 3.03 0.80  Latvia 2.14 0.43 2.38 0.49
Azerbaijan 1.31 0.69 1.47 0.77  Lithuania 2.12 0.46 2.37 0.52
BelgmLuxNthl 3.82 1.37 4.26 1.53 Malta 5.30 2.27 5.92 2.54
Bolivia 1.09 0.58 1.22 0.64  Mexico 2.62 0.54 291 0.60
Brazil 0.68 0.64 0.76 0.71 Morocco 1.61 1.50 1.80 1.67
Bulgaria 1.95 0.68 2.17 0.76  Norway 1.88 0.59 2.10 0.66
Canada 2.83 0.49 3.16 0.55  Oman 2.74 2.80 3.06 3.12
Chile 1.52 1.39 1.70 1.56  Poland 1.91 0.57 2.13 0.64
ChinaHKG 1.78 1.06 1.99 1.19  Portugal 2.13 0.50 2.38 0.56
Colombia 0.88 0.80 0.98 0.89  Romania 2.15 0.64 2.40 0.71
CostaRica 0.66 0.43 0.74 0.48  RussianFed 2.20 1.15 2.45 1.28
Cyprus 2.95 1.38 3.29 1.54 Senegal 1.52 1.16 1.70 1.29
Ethiopia 0.81 0.60 0.90 0.67  Slovenia 3.50 0.93 3.90 1.04
Finland 221 0.76 2.46 0.85  SouthKorea 1.89 1.02 2.11 1.14
FranceMonaco 1.77 0.61 1.97 0.68 Spain 1.73 0.50 1.93 0.56
Germany 1.93 0.79 2.15 0.88  SrilLanka 0.76 0.26 0.85 0.30
Hungary 4.68 1.32 5.22 1.47 Sweden 2.02 0.71 2.26 0.80
IndMalSgThai 5.10 2.98 5.68 3.32  TrinidadTbg 0.67 0.32 0.75 0.36
India 2.09 1.35 2.34 1.51 Tunisia 2.73 2.60 3.05 2.90
Iran 0.15 0.06 0.17 0.07  Turkey 1.23 1.02 1.37 1.14
Ireland 5.03 1.99 5.60 223 UK 1.62 0.76 1.81 0.85
Israel 1.64 1.35 1.83 1.51 USA 0.89 0.59 0.99 0.66
Italy 1.49 0.52 1.66 0.58  Ukraine 1.68 0.46 1.87 0.51
Japan 0.50 0.32 0.56 0.35 Uruguay 0.97 0.68 1.09 0.75
Jordan 1.80 1.17 2.01 1.30  VietNam 2.58 0.79 2.88 0.88
Kazakhstan 2.04 1.46 2.27 1.63 Yemen 1.05 0.57 1.17 0.64
Kenya 1.31 1.02 1.46 1.13 RestOfWorld 4.73 4.94 5.28 5.51
Mean 2.02 1.02 2.26 1.13

Notes: Counterfactual experiments 1 and 2 reduce f(g) by 15 percent, and experiments 3 and 4 reduce § by 30
percent. Counterfactual experiments 1 and 3 reduce market access costs everywhere; experiments 2 and 4 reduce
market access costs only at destinations outside a source country’s own continent, with ROW treated as a dif-
ferent continent. Experiments use baseline parameter estimates of © = {6,&,6} = { —1.16,1.76, 1.72} from
Table 3. Pareto shape parameter § = 2.59 imputed from Crozet and Koenig (2010) and estimates in Table 3. See
Appendix BB for data construction. Following Dekle, Eaton, and Kortum (2007), we collapse (i) Hong Kong,
Macao and mainland China; (ii) Belgium, Luxembourg, and the Netherlands; (iii) Indonesia, Malaysia, Singapore,
and Thailand; and (iv) France and Monaco into single markets.

counterfactual stands in for eliminating various nontariff measures and directly uti-
lizes our baseline results from Table 3. Those baseline results show that the incre-
mental market access costs of shipping additional products to LAC destinations
drop nearly 30 percent faster with exporter scope than the incremental market access
costs elsewhere. We conduct a counterfactual experiment with a 30 percent drop
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in the scope elasticity of market access costs. Since § is negative, the experiment
amounts to a 30 percent increase in the absolute value of §. Note that we do not
alter the cost of a firm’s initial market entry with its first product. This 30 percent
increase in the absolute value of ¢ is applied to all destinations in counterfactual 3
but only to destinations in other continents, which proxy for distant countries, in
counterfactual 4.

In both counterfactual experiments 3 and 4, we see results broadly in line with
those from dropping overall market access costs. Dropping the incremental export
costs to all foreign destinations increases average welfare by 2.3 percent and to
destinations on different continents by 1.1 percent. While these increases in welfare
may seem small, they operate only through multiproduct firms and are unrelated to
the entry costs of exporting the first product. A 30 percent drop in the scope elas-
ticity of incremental market access costs for multiproduct firms has an effect that is
broadly similar to reducing market access costs for all firms by 15 percent.

C. Changes in Tariffs

Finally, to compare changes in market access costs to changes in conventional
variable trade costs, we evaluate the welfare gains from the elimination of all tariffs.
Under the assumption that remaining tariffs today represent around 4 percent of the
value of exports, we experiment with a counterfactual decline of 4 percentage points
in variable trade costs to mimic the elimination of tariffs.*} Using our parameter
estimates, we find an average welfare gain across markets of approximately 1.8 per-
cent; this is broadly comparable to the gains from reductions in incremental market
access costs.

Our estimate of § = 2.59 comes from French firm-level data used by Crozet
and Koenig (2010). Alternatively, we can use Simonovska and Waugh (2014),
who aggregate trade flows from 123 countries. Their various estimates of # range
from 2.79 to 4.46, with their preferred specification producing § = 4.41. Using
that latter estimate, our counterfactual experiment 4, in which we reduce only
incremental market access costs to distant destinations, results in an average welfare
increase of 0.8 percent across destinations. Similarly, eliminating all tariffs increases
welfare by 1.7 percent. In summary, our counterfactual experiments with plausible
reductions of market access costs result in welfare gains of a similar magnitude as
the elimination of remaining tariffs.

VI. Conclusion

We develop a model that accounts for pertinent facts on multiproduct exporters,
which we document using detailed Brazilian data. The model allows us to estimate
market access costs under rigorous micro-foundations that regulate the entry of
exporters and their products. Trade frictions such as market access costs are vital

4ONovy (2013) finds that the average total variable trade costs for a set of OECD countries in terms of tariff
equivalents is 94 percent in 2000; the same countries have ad valorem tariff rates of approximately 4 percent
(Anderson and Neary 2005).
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elements in trade theories with heterogeneous firms, and they are important objects
of study for aggregate outcomes in international trade and open economy macroeco-
nomics. Our estimates indicate that additional products farther from a firm’s core
competency incur higher unit production costs but also that there are economies of
scope in market access costs for additional products. The elasticity of market access
costs with respect to additional products is almost one-third lower in nearby destina-
tions. We conduct counterfactual exercises that accordingly reduce the scope elastic-
ity of market access costs by one-third and find welfare gains similar in magnitude to
a complete elimination of currently remaining tariffs. Results of these counterfactual
exercises are reminiscent of surveys for numerous countries (OECD 2005, chap. 1)
and evidence on product trade (Reyes 2011), which suggest that nontariff measures
deter the market access of small and narrow-scope firms more heavily.

While we have incorporated many available dimensions of the trade data, more
can be done. Our approach leaves unexplored recently available information on unit
prices and export behavior over time, for example. Such additional information
may prove valuable in understanding more precisely the patterns of product market
access and exporter expansions. Similarly, we leave specific mechanisms that may
shape determinants of market access cost open for further investigation.

APPENDIX A. PROOFS
A. Proof of Lemma 1

We will show that, conditional on a market access cost draw c,;, average sales are
proportional to average market access costs:

(A1) Fsd(cd) = 6 - 1Tsd<cd)'

With this result, we can then integrate (A1) over the market access cost distribution
to establish Lemma 1 after aggregation across firms:

Fyy = std(cd) dF (c;) = f%fsd(cd) dF(c;) = 0 — L7,

We now prove (A1). We drop the argument ¢, for brevity. Expected total sales per
firm in s shipping to d are

T = [, E[t(6.€)]n(0163.0) do
1 Gl Gsa
- f(b* afa(1 ( ) Z h(g [gsdg] 9( )911 do

Gsd(¢)
_ o\ (o-1) | (¢sd)
= Jarnn ()" Lm0 0 Soas
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by optimal total exports (13) and the independence of product appeal 4, and firm

productivity ¢. Consider the term [, d(Z)”_l_(e“)Z?ﬂ(qﬁ)h(g)_(J_l)d(b. Rewrite
the term as a piecewise integral

¢01 (0+1) : ¢01 (60+1) :
LS dZ 0,1 do + fzzb;‘;?;_:l

Gy

Jos 5

g=1

¢O’ 1—(6+1)

de)—i_'“

_ 1 % o1 (0+1) 1 = po-1-(0+1)
h(l)alﬁbﬁd(b d¢+h(2)01f¢m’z¢ do +

— 1 (65a) (o=1)=0 L ((75;&2)(0—1)—0
= h(l)a—lg—(a—l) h(z)o—l 9_(0_1)

for & > o — 1. Using the definitions of ¢}, $57, etc., from (11), we have

mz(:¢)¢o_1_(a+1)d¢ - ! < fa(1) >é1 iﬁd(G)(él)

Isd g=1 h(g)g_l 0= (U_ 1) (¢:d)a_l o=l h(G)e

G
(A2)

with§ = 6/ (0 — 1). Therefore,

Tsd = é Zf;d (G) 70,

proving the first equality in (22). The expression is finite by Assumption 3.
Average market access costs paid by firms in s selling to d are

(rbad (b;kd ’
Fy = f” s P el fsd a(2 (¢0+)1 g+ -

= Fu(1) (03[ (02) " = (632) "] + Fu2)(02)°| (632) " = (63") ]

Usmg the definition Fy,;(G,;) = Zg 1 ia(g) and collecting terms with a common
qﬁsd , we can rewrite the expression above as

Fy = fua(1) + (¢:&2)_9(¢§d)aﬁd(2) + (¢§&3)_9(¢:d)9ﬁd(3) +

Using the definition of gb:f from equation (11) in the equation above, we get

_ e (2) /(1) -
(A3) Fo = fa(1) + (J:dE?;I/(o—l)ZE?D fa(2) + -

= )+ (0 (£ ) 0(2) haf2) -
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= fa ()’ [ 4 £ @O R2)
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— fa()?Y £4(G) PR (G) " = LT,
G=1 Lo}
This proves the second equality in (22). The ratio Fy;/ T, is a destination-invariant
constant. B

B. Share of Wages and Profits

We show that the share of wages and profits in total income is constant (source
country invariant). Note that the share of net profits from bilateral sales is the
share of gross variable profits in total sales 1/o, less the market access costs paid,
divided by total sales (0 — 1) /fo. Thus, using the result of Lemma 1, 7,yL;/ Ty
= 1/o—(0—1)/(00) = 1/(90). Total profits for country s are L
=Y ATk / (903, where ) ; A\ Ty is the country’s total income by (26) and 7} is
consumer expenditure at destination k. Profit income and wage income can therefore
be expressed as constant shares of total income, as in the main text, equation (27).

APPENDIX B. DATA
A. Brazilian Exporter-Product-Destination Data

We identify an exporter’s sector from the firm’s reported CNAE four-digit indus-
try (for 654 industries across all sectors of the economy) in the administrative RAIS
records (Relagdo Anual de Informagdes Sociais) from the Brazilian labor ministry
in 2000. The level of detail in CNAE is comparable to the NAICS 2007 five-digit
level. To map from the HS 6-digit codes to ISIC revision 2 at the two-digit level, we
use an extended SITC-to-ISIC concordance, augmenting an OECD concordance for
select manufacturing industries to all industries.*!

As shows in column 5, our Brazilian manufacturer sample for the
year 2000 includes 10,215 firms with shipments of 3,717 manufactured products
at the 6-digit Harmonized System level to 170 destinations and a total of 162,570
exporter-destination-product observations.*? Exporters shipping multiple products
dominate. They ship more than 90 percent of all exports from Brazil, and their global
top-selling product accounts for 60 percent of Brazilian exports worldwide. We
report the top exporting products of Brazilian firms in the online Supplement S4.*

To compute medians and means for income groups of countries and the world
as a whole in Table B1 (columns 3 to 5), we treat each aggregate as if it were a

1 Our SITC-to-ISIC concordance is available at URL econ.ucsd.edu/muendler/resource.

42We remove export records with zero value from the Brazilian data, which include shipments of commer-
cial samples but also potential reporting errors, and lose 408 of initially 162,978 exporter-destination-product
observations. Our results on exporter scope do not materially change when including or excluding zero-shipment
products from the product count.

“3The top 5 selling products of Brazilian exporters at the 6-digit level are 1. Airplanes heavier than 2 tons, 2.
Chemical wood pulp, 3. Soybean oil cake, 4. Passenger vehicles with engines above 1,500 cc, 5. Transmissions.
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TABLE B1—SAMPLE CHARACTERISTICS BY DESTINATION

From Brazil
Argentina USA Non-OECD  OECD World

To destination d (1) (2) (3) (4) (5)
Number of firms (M) 4,590 3,083 8,485 5,391 10,215
Number of destinations (N) 1 1 141 29 170
Number of HS-6 products (G) 2,814 2,144 3,516 2,887 3,717
Observations 21,623 10,775 119,872 42,698 162,570
Destination share in tot. exp. 0.144 0.257 0.384 0.616 1
Firm shares in total exports

Single-prod. firms 0.086 0.123 0.076 0.132 0.090

Multi-prod. firms’ top prod. 0.555 0.662 0.560 0.630 0.597

Multi-prod. firms’ other prod. 0.359 0.215 0.364 0.239 0.313
Median total exp. (T,(m)) 0.068 0.120 0.063 0.137 0.089
Median exp. scope (Gy(m)) 2 1 2 2 2
Median exp. scale (aq(m) 0.031 0.068 0.026 0.068 0.037
Mean total exports () 1.192 3.170 1.718 4.344 3.720
Mean exp. scope (G,) 4711 3.494 5.151 4.146 5.277
Mean exp. scale (a,) 0.251 0.806 0.325 1.082 0.706

Notes: Each aggregate region (World, OECD, non-OECD) treated as a single destination, col-
lapsing product shipments to different countries into single product shipment. Products at the
HS 6-digit level. Exports in US$ million fob. Firms’ exporter scale (US$ million fob) is the
scope-weighted arithmetic mean of exporter scales. OECD includes all OECD members in
1990. Argentina is Brazil’s top export destination in terms of presence of Brazilian manufac-
turing exporters in 2000, the United States second to top.

Sources: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products
at the HS 6-digit level, destinations linked to WTF (Feenstra et al. 2005) and Unido Industrial
Statistics (UNIDO 2005)

single destination and collapse all product shipments to different countries within
the aggregate into a single product shipment. In most data treatments in the text, in
contrast, we analyze these variables country by country, consistent with our main
hypothesis that market access determinants of trade matter repeatedly destination
by destination.

The median exporter is relatively small, with sales abroad totaling around
US$89,000. The mean exporter, in contrast, sells around US$3.7 million abroad,
more than 40 times as much as the median exporter. Exporter scope and exporter
scale exhibit similarly stark differences between mean and median. The median
Brazilian manufacturer sells two products worldwide, but the mean scope per
firm is 5.3 products. The median Brazilian exporter has a product scale of around
US$37,000 per product, but the mean exporter scale per exporter is US$706,000, or
around 20 times as high as that for the median firm.

The importance of the top-selling product at multiproduct exporters and the
mean-median ratios are similar across destinations. To investigate the robustness
across countries, we select Brazil’s top two export destinations in terms of pres-
ence of Brazilian manufacturing exporters (Argentina and United States), as well
as the non-OECD and OECD aggregates. Our theory emphasizes the importance
of exporting behavior within destinations. Within single countries, the mean man-
ufacturer’s exports exceed the median manufacturer’s exports by similarly large
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FIGURE B1. UNITED STATES AND URUGUAYAN WITHIN-FIRM SALES DISTRIBUTIONS

Notes: Products at the HS 6-digit level, shipments to the United States and Uruguay. We group firms by their
exporter scope G; = G at a destination d (United States or Uruguay). The product rank g refers to the sales
rank of an exporter’s product in that destination. Mean product sales is the average of individual firm-product
sales Y cioG d(w):G}yfdg /MZ, computed for all firm-products with individual rank g at the M firms exporting
to the destination with scope G; = G.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

factors as in the aggregate, between 14 (in Argentina, column 1) and 26 (in the
United States, column 2). In the non-OECD aggregate (column 3), exports of the
mean firm exceed the exports of the median firm by a factor of about 30. The same
mean-median ratio of about 30 prevails in the OECD aggregate.

documents Fact 1 for the United States and Uruguay, complementing
Figure 2 for Argentina in the text. Argentina, the United States, and Uruguay are
the top three destinations in terms of presence of Brazilian manufacturing exporters
in 2000. In each plot, we limit our sample to exporters and their shipments to the
respective destination and group the exporters by their local exporter scope G. For
each scope group G and for each product rank g, we then take the average of the log
of product sales In yfdg for those firm-products over all destinations. The graphs for
the United States and Uruguay confirm Fact 1 in that a few core products dominate
local sales and in that the least-selling products sell for smaller amounts the wider
the firm’s exporter scope.

We further investigate the striking similarity of firm scope choices across des-
tinations by relating the mean number of products to destination market size.
shows a scatterplot of the log mean exporter scope G, against the log of
total GDP at the destination. The depicted fitted line, from an ordinary least squares
regression, has a slope that is not significantly different from zero at conventional
confidence levels. In other words, most of the variation in firms’ exports to des-
tinations of different size is due to variation in the firms’ mean scale per prod-
uct. At the firm level, the Brazilian data exhibit destination-presence patterns
that resemble those in the French and US firm-destination data. Similar to Eaton,
Kortum, and Kramarz (2011), for instance, the elasticity of the number of firms
with respect to the number of export destinations is about —2.5, just as for French
exporters.
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FIGURE B2. MEAN EXPORTER SCOPE AND GDP BY DESTINATION

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products at the HS 6-digit level,
destinations linked to CEPII (2015)

B. Data for Counterfactual Analysis

For bilateral trade and trade balances in manufactured products, we use World
Trade Flow (WTF) data in US dollars for the year 2000 (Feenstra et al. 2005).
To mitigate the effect of entrepot trade, we follow Dekle, Eaton, and Kortum
(2007) and collapse (i) Hong Kong, Macao, and mainland China; (ii) Belgium,
Luxembourg, and the Netherlands; and (iii) Indonesia, Malaysia, Singapore, and
Thailand into single entities. In 2000, import information for India is missing from
WTE. We obtain information for India in 2000 from UN COMTRADE. We keep
only manufactured products from the WTF data, using a concordance from the
OECD at the SITC revision 2 four-digit level to determine manufactured prod-
ucts, and exclude agricultural and mining merchandise. By our construction, the
world’s trade balance is zero.

For information on GDP, manufacturing value added, and the overall trade bal-
ances in goods and services in 2000, we use the World Development Indicators
(WDI) from the World Bank (2004). India included, our initial WTF sample has
132 countries that can be matched to the WDI data, and we collapse bilateral trade
for the rest of the world by trade partner into a one hundred thirty-third observation.
We compute GDP and manufacturing value added for the rest of the world as the
WDI reported world total less the sample total of our 132 matched countries. We set
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the overall trade balances in goods and services for the rest of the world so that the
world total is zero.

We obtain the labor share in manufacturing production 3 from UNIDO (2005)
at the ISIC revision 2 level. UNIDO offers both manufacturing value added and
manufacturing gross production for 51 of our sample countries and the rest of the
world. Averaging the ratio of manufacturing value added to manufacturing output in
2000 over these countries yields 5 = 0.330. This worldwide (3 estimate enters our
computation of v, by (E4).

We need information on manufacturing absorption. Following Eaton, Kortum,
and Kramarz (2011), we infer manufacturing absorption as manufacturing out-
put (from UNIDO 2005) plus the trade deficit (from WTF). The UNIDO data for
manufacturing output are considerably less complete than either WTF or WDI. We
obtain manufacturing output for Brazil from the Brazilian statistical agency IBGE
(2010). Our final country sample for which we have manufacturing absorption con-
tains 57 countries. By the model in Appendix E, 7, is given by (E4). We use our
WTF-WDI-UNIDO data to calculate v, for 57 countries. For the rest of the world,
we set 7, to the average of our sample (7 = 0.244) and back out manufacturing
absorption from (E4).

APPENDIX C. NESTED UTILITY

We can generalize the model to consumer preferences with different elasticities
of substitution within and between nests

1 Grd(w) =
<ZL€de dw) with Xkd(w) = < Z fkdg xkdg (w)'6>

fore,oc > lande # o.Under this generalization, a firm’s individual products can
be less substitutable among themselves than with outside products (if ¢ < o) or
more substitutable (¢ > o). In the latter case, a firm’s additional products cannibal-
ize sales of its inframarginal products.

To see the cannibalization effect, consider the consumer’s first-order conditions
by which demand for the gth product of firm w in market d is

Xsdg (w) = Dsdg (w) _€Psd (W; Gsd) E_UP(?_I gsdg Td

Gia(w)
with Psd (W;Gsd)i(gil) = Z psdg (w)i(gil)a
g=1

where py, (w) is the price of that product. A cannibalization effect results if ¢ > o
because Py, (w; Gyy) strictly decreases in exporter scope fore > 1, so wider exporter
scope diminishes inframarginal sales and reduces x4, (w) for e > o. (For the con-
verse case with o > &, wider exporter scope would boost inframarginal sales and
raise X4, (w).) The cannibalization effect is symmetric for all products, so relative
sales of a firm’s existing products are not affected by the introduction of addi-
tional products. This constancy of relative sales in our model does not carry over to
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models with CES-preferences and a countable number of firms such as Feenstra
and Ma (2008) or to models with non-CES preferences such as Mayer, Melitz, and
Ottaviano (2014) and Dhingra (2013). Hottman, Redding, and Weinstein (2016)
study the cannibalization effect using data on overall expenditure shares and prices;
they compute both intrafirm and interfirm elasticities of substitution separately.

We show for nested utility in the online Supplement that markups would still
depend on the outer-nest elasticity only and remain constant. In the presence of
cannibalization, the interpretation of some composite parameters would change and
reflect elasticities in the inner nest, while other composite parameters would reflect
elasticities of the outer nest. Under cannibalization, we can redefine the product

efficiency index and the combined incremental scope costs as
1

Ga(w) et
Y. h(g)_(‘g_l) and
g=1

C sd((;sd)
H(Gy) " —H(Gy— 1))

(C1) H(Gy)

Zsd ( Gsd’ Cd ) =

With these new definitions, the expressions for firm product sales (12) and for aggre-
gate bilateral trade (22) in Lemma 1 remain unaltered. For remaining details on the
generalized model, see the online Supplement S1.

APPENDIX D. SIMULATION ALGORITHM AND MOMENTS
A. Simulation Algorithm

Given a candidate estimate O, we simulate the export behavior for J* im — 1,000,000
hypothetical Brazilian firmsw = 1,...,J%" shipping to destinationsd = 1,...,N
using our model (N is the observed number of destinations). In order to maintain
the stochastic components unchanged as we search over ©, prior to the simulation
routine, we draw (i) J*™ independent realizations of the firm’s productivity percen-
tile (¢,,/¢*) from the standard uniform distribution, (ii) J sim N independent real-
izations of the firm-specific market access costs ¢, from the standard log-normal
distribution, and (iii) /" x N x G independent realizations of individual product
appeal shocks &4, from the standard log-normal distribution (where G is the maxi-
mum observed exporter scope of any firm at any destination).

A given iteration of the model simulation requires a set of candidate parame-
ters © and the number of Brazilian firms selling to each destination M. An iteration
of the simulation proceeds in the following steps:

(i) Scale the J* x N standard log-normal market access cost draws by the
current candidate dispersion parameter o.. Then, for each Brazilian firm w
and any destination d, compute the entry-relevant adjusted firm productivity
parameter

gbwd = Co:dl ’ (gbw/gb*)il/é,
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using the standard uniform firm productivity percentile (qﬁw / qﬁ*).

(ii) Back out the local entry threshold ¢ at destination d using the observed
number M, of Brazilian exporters at the destination and the known number of
Brazilian firms Mgg,,

M JJUVL
d
— oo >
MBRA me z_: {d) d ¢d}
The local entry cutoff ¢ depends on the mean of the c,, realizations. The
cutoff is lower when the market access cost draws are lower on average.

To obtain Mpp,, we merge the RAIS database of the formal-sector uni-
verse of Brazilian firms in 2000 with the SECEX export database. We find
that 3.1 percent of Brazilian manufacturing firms export a manufactured

product.*

(iii) Generate a firm-product-destination indicator 1,4, for each firm w that
exports its gth product to destination d. For this purpose, compute the local
product-level entry cutoffs

0i = G" 9

Given the cutoffs, the firm-product-destination indicators are
Ly = 1{¢>wd > ot } Compute the exporter scope for each firm w at a
destination d,

G
Gwd = Z 1wdg'
g=1

(iv) Scale the J*™ x N x G standard log-normal product appeal draws by the
current candidate dispersion parameter o.. Then generate the sales of a
firm w’s gth ranked product at destination ¢, where the firm has an exporter
scope G4

sy g0 Gt L (oufe)

yo,dg - lwdg Gwd * 8w d gwdg = lwdg 8w 'W'ﬁwdg.

This expression for product revenue yfdg omits the destination-specific market
access cost shifter a]fl(l) and the destination-specific revenue shifter D,
(which does not enter ¢ in the simulation). Both shifters are common across
exporters at a destination and firm invariant in our simulation because we

44The exporter share of 3.1 percent may seem low, but the Brazilian RAIS database includes all formal-sector
firms and establishments with at least one employee. In contrast, censuses and surveys in most developing and some
industrialized countries truncate their target population of firms from below with thresholds up to 20 employees.
Truncation of the Brazilian manufacturing firm sample at a threshold of at least 10 employees would raise the
exporter share to 10.7 percent. Truncation at a 20 employee threshold would raise the exporter share to 17.9 percent.
The estimates in Table 3 are not sensitive to this convention. Using the alternative assumption that 10 percent of
Brazilian firms export does not alter the reported results appreciably.
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normalize relevant moments by the according destination-specific median or
extremum. See the following subsection for the definition of moments.

(v) At each destination d and for every firm w, rank order the firm’s products by
their local sales yfdg, and compute the local rank for each firm-product g as
Gw'{[

8ud = 1+};1{ywdk(§dk) > ywdg(fdg)}-

In general, the local rank will differ from the firm-level rank in produc-
tion 8,4 # &, due to the product appeal shock &,4,.

B. Moments

We now define and discuss the moments used in the simulated method of moments
algorithm. To isolate the parameters that are relevant for the shapes of our functional
forms and the dispersion of the stochastic components, we adopt moments that are
comparable across destinations by neutralizing destination-specific shifters with
adequate factors of proportionality, based on the destination median or a destination
extremum. To separately identify é;4- and dgow, We use sets of moments for both
LAC and ROW (non-LAC) destinations.

Within-Destination Sales of Top-Selling Products across Firms.—Our first set of
moments compares the sales y;, of the firms’ top-selling products g, = 1 across
firms within a destination d. We compute these moments for groups of firms that
share the same exporter scope G, € G. Within each destination, we start with
single-product firms (firms with an exporter scope G,;, = 1) and rank order the
firms by their single product’s sales from largest to smallest within the destina-
tion d. From the rank order of product sales, we pick firms at select percentiles
P(w) = p, overusing higher percentiles to match mostly upper-tail behavior
(however, still retaining some moments as low as the twenty-fifth percentile). Then
we repeat the computations for the group of firms with an exporter scope of two
or three products sold (G,, € {2,3}) and again rank only their top-selling prod-
ucts by sales across firms within destination, and so forth. Normalizing with the
sales of the top product at the median firm P(w) = 0.5 within an exporter-scope
group G, = G, we obtain a first set of moments

G
o — m( yp(w)pm) p € {0.95,0.90,0.85,0.80,0.70,0.60,0.25},
d pr—

Ge {{1}{2,3}{4,5,6}{7,...}}.

This procedure would provide us with 7 x 4 x N moments for N destinations. For
simplicity, we use the weighted geometric average across LAC and non-LAC desti-
nations and obtain just 7 x 4 x 2 moments M15,.

The sales dispersion across the firms’ top-selling products is driven by the prod-
uct appeal realization and partly by a firm’s market access cost draw because prod-
uct sales are larger on average in markets with higher access costs (see step (iv) of
the algorithm).

YP(w)=0.5,d1
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Within-Destination and Within-Firm Product Sales Concentration.—The second
set of moments compares the sales &, of a firm’s top-selling product and the sales
y,fdg, of the same firm’s g, ,th ranked product within a destination d. We compute
these moments for groups of firms that share the same global scope max,{G,;} € G
across all destinations. For all firms that have a global scope of maxd{ Gwd} € G,

we compute, within each destination, the firm w’s sales ratio y[f},}i‘c / ymaxG for the
following three groups of lower-ranked products g € {{2,3}{4,5,6}{7, . }}
For each group of lower-ranked products, we then pool over all destinations within
a region and pool over all scope groups the sales ratios yu‘}}lag"G /ymaxG rank order the
sales ratios yﬁgﬁ‘G /yaxG from highest to lowest, and pick firm observations at select

percentiles P(w) = p. We obtain the second set of moments
Y P(w)=pa p € {0.90,0.75,0.50,0.25,0.10},
Yooma ) & € {{23}1{45.6}{7,...}}.

We compute the moments separately for LAC and non-LAC destinations, so this
procedure generates 5 x 3 X 2 moments M 2§d.

The comparison of sales within firms of a given global scope implicitly con-
ditions on the firm’s global productivity percentile (d)w / d)*), and the comparison
within destinations removes destination-specific variation including a firm’s market
access shock at a destination (see step (iv) of the algorithm). The within-firm and
within-destination sales ratio ybrﬁdagXG /ymaxG therefore varies with & and captures the

product appeal shock dispersion.

M2f)d =In

Within-Destination Exporter Scope Distribution.—The third set of moments
characterizes the exporter scope distribution by destination. We count the exporters
with an exporter scope of at least G, > G at every destination and compute their
share in the total number of exporters at the destination. We obtain a third set of
moments

MSg — ZwEle{Gwd > G}’
Zwele{Gwd > 1}

G € {2,4,6,8,12,16}.

This procedure would provide us with 6 x N moments for N destinations. For
simplicity, we use the weighted geometric average separately across LAC and
non-LAC destinations and obtain just 6 x 2 moments M3.

The within-destination share of firms with a given exporter scope addresses the
parameter 6 of the firm productivity distribution and also the scope cost elastic-
ity 0 + &, which translates productivity into exporter scope (see steps (ii) and (iii)
of the algorithm). The share of firms with a given exporter scope captures the dis-
persion of market access cost draws in addition because exporter scope is larger on
average in markets with lower access costs.

Market Presence Combinations.—For the fourth set of moments, we take the top
five export destinations within LAC and within non-LAC in terms of the presence of
Brazilian manufacturing exporters. We calculate the shares of exporters that sell to
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TABLE D1—FIRM COUNTS OF DESTINATION STRINGS

Latin America and Caribbean (LAC) Rest of World (non-LAC)
Destination string Number of firms Destination string Number of firms
ARG 1,683 USA 1,651
ARG-URY 499 USA-DEU 236
ARG-URY-CHL 307 USA-DEU-ITA 52
ARG-URY-CHL-PRY 214 USA-DEU-ITA-GBR 87
ARG-URY-CHL-PRY-BOL 585 USA-DEU-ITA-GBR-ESP 138
Other 4,817 Other 3,322
Total 8,105 Total 5,486

Notes: Strings denote Argentina (ARG), Uruguay (URY), Chile (CHL), Paraguay (PRY), and Bolivia (BOL);
United States (USA), Germany (DEU), Italy (ITA), the United Kingdom (GBR), and Spain (ESP). Those are the
top five destinations within LAC and within non-LAC in terms of Brazilian manufacturing firm presence with man-
ufactured product exports.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

any of the permutations of those five destinations. The top five most common desti-
nations within LAC are Argentina (ARG), Uruguay (URY), Chile (CHL), Paraguay
(PRY), and Bolivia (BOL); within non-LAC, they are the United States (USA),
Germany (DEU), Italy (ITA), the United Kingdom (GBR), and Spain (ESP). We
summarize the possible permutations with strings of up to five destinations. For
example, the single-destination string ARG means selling to Argentina but to no
other among the top five destinations in LAC; the string ARG-URY means selling
to Argentina and Uruguay but not to Chile, Paraguay, or Bolivia. See for
frequencies of select permutations. This collection of destination combinations pro-
duces a total of 2 x 2° = 64 moments, denoted M4 (d}-COMB-

These moments reflect every firm w’s exact destination combination and there-
fore help assess the dispersion of market access cost draws.

Within-Firm Export Proportions between Destination Pairs.—The fifth set of
moments compares a firm w’s total exports z,, to a destination d and its total exports
to Argentina for LAC (2 4z¢) or the United States for non-LAC (7_y4). We compute
the total export ratios ¢ ;/1,4rc and f,,/t,ys4 by destination d and firm w for the
four destinations Uruguay, Chile, Paraguay, and Bolivia in LAC (which together
with Argentina are the top five LAC destinations in terms of presence of Brazilian
manufacturing exporters) and for the four destinations Germany, Italy, United
Kingdom, and Spain in non-LAC (which together with the United States are the five
most common non-LAC destinations). Within each region LAC and non-LAC, we
then rank order the firms by their export ratios #,,/t 4rc and z,,/tysp from largest
to smallest for each of the four close-to-top destinations. From the rank order of
product sales, we pick firms at select percentiles P(w) = p. Normalizing with the
exports ratio at the median firm P(w) = 0.5, we obtain the fifth set of moments

tp(w)zp,d/tp(w)szRG > p € {0.95,0.90,0.85,0.70,0.60,0.25},

MS5 =1In
Pliac ( dac € {URY, CHL, PRY, BOL)

1p(w)=05.d/ IP(1)=0.5 ARG
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and
v | tp(w)zp’d/tp(w)zp,USA p € {0.95,0.90,0.85,0.70,0.60,0.25},
= In )
Pdyonac 1p(w)=05.d/ tP(w)=05.U84 ) duon1ac € {DEU, ITA, GBR, ESP}.
This procedure generates 6 X 4 x 2 moments M5,, .and M5,; .

The exports ratio between destination pairs captures the dispersion of market
access cost draws, which alter exporter scope and therefore total sales, and the
ratio captures the dispersion of product appeal shocks, which change product sales
directly. A firm’s total sales ratio depends on the firm’s respective scope cost elastic-
ity 6 + & by equation (16).

APPENDIX E. COUNTERFACTUALS AND CALIBRATION

We follow a procedure similar to Alvarez and Lucas (2007); Dekle, Eaton, and
Kortum (2007); and Eaton, Kortum, and Kramarz (2011) and extend our framework
to a setting with

e immobile labor between countries but mobile labor between sectors, so there is
a single wage W, in country s;

* an input bundle that consists of labor and intermediate goods, so such an input
costs

B pl—0.
w, = W/pl=7,

* a non-manufacturing, non-traded final-product sector that only requires labor
input and produces with a Cobb-Douglas combination of the non-manufacturing
and manufacturing sectors, so final good prices are

Pl = PIW/

* market access costs that require labor at the export destination and are homoge-
neous of degree 1 — @ in foreign wages, so we can rewrite

fa(1) Fy = Wt}_éFSd’

where F,; denotes mean market access costs in terms of labor units;
* unchanging trade deficits in manufacturing and non-manufacturing sectors;
* technological parameters and labor endowments that are time invariant.

Using equation (23) for current trade shares A ,;, we can express counterfactual trade
shares as

A anA —0 ~
)‘sd (Wvﬁ Psliﬁ) T;daF sd

(E1) o= B ) Tl
Zk)\kd(Wlka1 ﬁ) 97A-k_d9de
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The price index (3) can be derived as

deW’) 10| 0 (d1a(ca))’
P = S| B E G| e ot
de(ﬁf?)h -0
8
— ; UWkad /X Gf f@kd(cd) ] r(z )a+9 de | dF(c,)
g=

-1 —(6-1)
ﬁcd(1)> 34 (G)

— —0 0 1
= Zk: O'Wkad kakH 0_ (0__ 1) <(¢]"(‘d)o_1

X J:dcd_g)dF(Cd)

—1
B . P cr—lT 3 -
= Zk:(O'Wkad)l kagﬂ 0— 1 <<~ d > Fd> dej?cd(l) 0 K.

(O' — 1) O TrdWk

The second step uses equation (19). The third step uses Lemma 1 to replace
the integral term. The fourth step uses the log-normal distribution of ¢; as
well as equations (10) and (19). Finally, collecting terms and solving for P;’
yields

-1 -0 —(6—=1) =
(E2) Pd_a - (Td)a = | Z-Ikbk (WkP ) Tk_dQWd g ])de,
1-1 / 0 %

which can be restated in terms of relative changes as™

~1/6 / A 1/6—1/(o—1)

~ . aA -0 ~
(E3) b, = [@M(WEP,}‘[’) %kkad] <%> .
d

As regards notation, X denotes a gross relative change: ¥ = x'/x, where x’ is
the new value. The result above is a system of equations that determines relative
changes of prices as a function of relative changes in wages. To complete the

45We can use expression (E2) together with equation (23) to obtain

o (o) @) s (wipy ) Wi

0 _
Fat = (1) 1-1/6 Add

Thus, changes in real wage are

1-9
—— AN
LA (5\ )71/9 (Td/Wd)
p,) — \"d A \-1/0"
Fuq
We consider Fdd = 1 in our counterfactual exercise, so this expression differs for domestic access costs from a

similar one in Arkolakis, Costinot, and Rodriguez-Clare (2012) inasmuch as changes in the ratio Td/ W, reflect
changes in the ratio of total absorption to wages (which is not one due to nonzero deficits).
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procedure, we follow Eaton, Kortum, and Kramarz (2011, appendix E). Total man-
ufacturing absorption is

—_—
demand for intermediates

final demand >
by manufacturing sector

(labor income ~+ profits)

where Y[ is total GDP of country d, including labor income and profits; B/ is the
current account deficit; and Y; output of the manufacturing sector. We allow the
share v, of manufacturing value added in GDP to be country specific. Manufacturing
expenditure equals 7; = Y; + By, where B, is the trade deficit in the manufacturing
sector. We can therefore solve for 7, and Y, and obtain

_— va(Yi +BJ) — (1 —8)(1—1/0)B,
T 1/o+B(1—1/0) ’
YY) + Bf) — By
1/o+p(1—1/0)

(E4) Y, =

We assume +, is time invariant, so we solve equation (E4) for -y, using 2000 baseline
data.

To summarize, using the Dekle, Eaton, and Kortum (200Q7) algorithAm, we can
compute how given relative changes in market access costs Fy, lead to A, f’d, Wd.
Denoting future variables with a prime, we find 7}, Y, by inspecting equations (E1),
(E2) and imposing the market clearing condition

N
(E5) YL, = Y AT}
k=1

APPENDIX F. VARYING THE PRODUCTIVITY DISTRIBUTION

While we can allow for flexible forms of the firm-destination market access cost
distribution and the firm-product-destination appeal shock distribution, a critical
assumption for closed-form general equilibrium (in Section IV) and counterfactu-
als (in Section V) is that the firm-specific productivity shock is Pareto distributed.
For our SMM estimation routine, however, the Pareto assumption can be easily
relaxed to allow for a different and more general distribution of productivity. We
show in this Appendix that using the empirically plausible log-normal distribution
(Fernandes et al. 2018) in our SMM estimator yields similar parameter estimates for
firm scope and scale. In addition, aggregate trade patterns remain similar, arguably
because the bulk of trade is conducted by the largest firms.

We first present our computation strategy using a general distribution for firm
productivity and then show the results of our estimation routine using a log-normal
distribution. In the online Supplement S8, we discuss implications for aggregates
and counterfactual simulations when changing the firm productivity distribution to
a non-Pareto distribution such as the log-normal distribution of productivity.
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A. Computation Strategy

Consider firms in a common source country s. Each firm gets a productiv-
ity draw ¢, destination cost shock ¢, and a destination-product product demand

shock &,
Firms export to destination d only if ¢ > ¢g(cy), where
R _ Ja(1
ba(ca)’ b= 1() )
D,

We compute D, to match the number of observed exporters at destination d. The
productivity cutoff for market entry with at least G products is

ou’ (cq) = ¢ (cq) 1GuGe,

where & = a(o —1).

We then compute sales ydg(gb, Cy fdg) of a product of rank g to destination d (for
a firm with productivity draw ¢, destination cost shock c,, and a destination-product
product demand shock ). Following similar derivations as for our main analysis,
we find that a firm that sells G products to destination d has product-level sales

o—1
Yag (@ Ca€ag) = JCd}Z(l)Géde( *G(b ) gidgdg‘
d (Cd)

Our SMM estimation procedure only uses relative comparisons in sales, so oc, f;(1)
drops from all computations.
As before, we can therefore express product sales as

- o—1 -
a’(¢a)

(¢) o—1
¢2 (Cd) o—1 GrSdG&

(9"
Wé’ fdg-

= O'Cdfd(l) G(sde gidgdg

= ocafy(1)

B. Comparison of Results

For computation, we assume that all random variables are drawn from independent
log-normal distributions with the following parameters: ¢ ~ logN(—a?Z,/ 2, Uﬁ),
cqg ~ 10gN(—0%/2, af), and £ ~ logN(O, af). Note that if ¢ is log-normal,
then ¢° ! is distributed log-normal with ¢°~' ~ logN (0, o’ (0 — 1)2). We define
the variance 54 = aé (o — 1)2 and estimate it in lieu of o and o, before.
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TABLE F1—ESTIMATION RESULTS FOR LOG-NORMAL PRODUCTIVITY

Orac Orow @ é/ o O¢ Oc dac — Srow
Baseline —1.17 —0.87 1.77 1.73 1.82 0.58 —0.30
Pareto productivity 0.05)  (0.07)  (0.05)  (0.09)  (0.04)  (0.02) (0.06)
Alternative —1.20 —-0.90 1.90 1.90 1.73 0.69 —0.30
log-normal productivity (0.04) (0.06) (0.04) (0.04) (0.03) (0.02) (0.07)

Notes: Products at the HS 6-digit level. Baseline results as previously reported in Table 3. Standard errors for the
alternative log normal distribution of productivity from 30 bootstraps are in parentheses. Estimates of §; 4 measure
the scope elasticity of market access costs for Brazilian firms shipping to other LAC destinations, dgoy for Brazilian
firms shipping to destinations outside LAC.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products

shows a comparison of the estimates under Pareto distributed and
log-normally distributed firm productivity. The results are relatively similar in gen-
eral, and the difference between ;4 and dzoy in particular is virtually unchanged
between specifications.

The upper and lower panels in compare the targeted moments between
Pareto and log-normally distributed firm productivity. The SMM estimators under
either specification of the productivity distribution do a reasonably similar job. The
upper and lower panels in compare the nontargeted moments between
Pareto and log-normally distributed firm productivity. Again, both SMM estimators
appear to do a reasonably similar job, but SMM for Pareto productivity performs
better in matching the relationship between exporter scope and scale for non-LAC
countries. The superior performance of SMM under Pareto appears to be driven
by the fact that the Pareto distribution can better explain extremes, which heavily
influence the means.
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Pareto Distributed Productivity

Panel A. Firm-product sales distribution Panel B. Exporter scope distribution
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FiGure F1. FIT OF TARGETED MOMENTS

Notes: Products at the HS 6-digit level. The upper two panels for Pareto productivity are the same as in Figure 5,
and data plots replicate those in Figures 2 and 3. Panels A and C show shipments to Argentina, grouping firms by
their local exporter scope and firm-products by their local sales rank. Panels B and D show the exporter scope by
percentile, averaged across the five most common destinations within each of the two regions LAC and Rest of
world (non-LAC).

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products
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Pareto Distributed Productivity

Panel A. Exporter scope and scale Panel B. Export sales distribution
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FIGURE F2. FIT OF NONTARGETED MOMENTS

Notes: Products at the HS 6-digit level. The upper two panels for Pareto productivity are the same as in Figure 6,
and data plots in the left panels replicate the data plot in Figure 4. Predicted curves based on simulations in
Appendix DA, using the baseline parameter estimates in Table 3. Panels A and C show exporter scale (a firm’s total
sales at a destination divided by its exporter scope at the destination) on a log scale plotted against exporter scope,
averaging a variable over the five most common destinations within each of the two regions LAC and Rest of world
(non-LAC) and normalizing scale by the average total sales of single-product exporters at the destination. Panels B
and D show total firm exports by percentile, averaging a firm’s total exports over the five most common destinations
within each of the two regions and normalizing total sales by the median firm’s total at the destination.

Source: SECEX (2001), manufacturing firms (MTE 2003) and their manufactured products
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