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1 Introduction

“If you can have everything in 57 varieties, making decisions becomes hard work”. This Economist

title1 illustrates a common complaint of consumers in supermarkets. In rich economies, the number

of varieties offered to consumers has become so large as to be “paralyzing”2. In the international

trade literature this complaint is actually a well-established fact: rich countries import a larger

number of varieties (Hummels and Klenow, 2002; Sauré, 2012)3. Even though the literature views

more varieties as welfare improving, it provides an explanation for why rich economies are offered

a larger choice of products: non-homothetic preferences (Matsuyama, 2000)4.

The literature so far has considered the aggregate number of varieties available to consumers as

equivalent to the aggregate number of firms, domestic and foreign, that sell to a market, because of

the traditional assumption of single product firms5. This paper focuses instead on the firm level and

studies the product scope of multiproduct exporters. I document a new regularity for multiproduct

exporters: the number of varieties (exporter scope) that a multiproduct exporter offers is positively

related with the level of development of the destination country. Using exporter level data from

the Exporter Dynamics Database of the World Bank (Cebeci et al., 2012) I find that doubling the

per capita income of the destination country increases the product scope of exporters by 7% on

average. I rationalize this finding in a model of homogeneous multiproduct firms, which face can-

nibalization effects6. I combine in a tractable way two existing features of models of multiproduct

firms: non-homothetic preferences, and that firms’ technology exhibits a core competence. To my

1http://www.economist.com/node/17723028
2http://www.nytimes.com/2010/02/27/your-money/27shortcuts.html.
3Hummels and Klenow (2005) also document that rich and large economies export a larger set of varieties.
4A different explanation is provided by the model of ideal variety of Hummels and Lugovskyy (2009)
5In addition to Matsuyama (2000), the models of Simonovska (2015), Ramezzana (2000) and Bernasconi and

Wuergler (2013) predict larger entry, and therefore larger set of varieties exported, in richer countries.
6When the products offered by a firm are imperfect substitutes, adding a new variety “cannibalizes”, that is, re-

duces, the sales from the existing varieties. Cannibalization effects limit product scope expansion, and have observable
consequences on prices of large firms (Hottman et al., 2014)
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knowledge, this is the first model that studies the effects of per capita income on the product scope

of exporters.

Multiproduct firms (MPFs) have played a major role in the literature on international trade

since the 2000’s, after realizing that MPFs dominate international trade (Bernard et al., 2011). In

addition, a large fraction of variety changes take place within firms (Bernard et al., 2010; Baldwin

and Gu, 2009). The Melitz model (2003) of heterogeneous firms has been extended to include firms’

product scope decisions and to study how trade costs, competition and entry costs affect this new

margin of trade (Bernard et al., 2011; Mayer et al., 2014; Arkolakis et al., 2014). Models have

used non-homothetic preferences (Ottaviano and Thisse, 2011), both in monopolistic competition

(Dhingra, 2013) and in oligopoly (Eckel and Neary, 2010). However, no previous contribution has

fully explored the role non-homothetic preferences to study the effects of per capita income differ-

ences on the product scope of exporters.

That per capita income, rather than aggregate income, affects trade patterns and exporters’

choices is an old idea that dates back to Linder’s hypothesis of 1961. In recent years there has

been a revival for the role of non homothetic preferences and per capita income in trade theories.

According to Markusen (2013) and Caron et al. (2014) non-homothetic preferences could explain

the home bias in consumption, the “missing” trade and skill premia puzzles. Non-homothetic

preferences help understand the export specialization of countries (Fajgelbaum et al., 2015), their

import specialization (Matsuyama, 2000) and even aggregate trade patterns (Fieler, 2011).

Per capita income differences across countries affect exporters’ choices beyond the exporter

scope, such as product quality and prices. Firms export higher quality goods to richer countries,

and a possible explanation is a non-homothetic demand for quality (Feenstra and Romalis, 2014).

Prices of tradable goods are consistently higher in richer economies (Alessandria and Kaboski,

2011). Reasons for such an empirical fact are related to quality choices (Schott, 2004), higher dis-
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tribution margins in richer countries (Crucini and Yilmazkuday, 2009) or higher markups, which is

due to non-homothetic preferences (Simonovska, 2015). My model predicts that product scope and

prices are positively related at the firm level: firms set larger markups in richer countries because

of the larger exporter scope.

The remainder of the paper is organized as follows. In section 2 I document the positive rela-

tionship between per capita income and the product scope of exporters. In addition to the Exporter

Dynamics Database, I use a case study provided by the online store of Samsung. Section 3 surveys

the literature, focusing on the theoretical models that I extend to incorporate per capita income

effects. Section 4 presents a two country model in which I study how per capita income (determined

by the productivity of firms) affects exporter choices. In addition, I present an extension of the

model that allows for heterogeneous firms and that requires numerical solutions. The model gen-

erates a testable prediction on the optimal scope of exporters that I subject to empirical analysis

in section 5. Section 6 concludes the paper.

2 Exporter scope and per capita income

I use transaction-level customs data for 2004. The sources for the data for each country are de-

tailed in the Annex of Cebeci, Fernandes, Freund and Pierola (2012)7. In my sample there are seven

exporting countries: Albania, Bulgaria, Guatemala, Jordan, Mexico, Peru and Senegal. For each

exporting country I have data on the export value and volumes for each product and destination

of each exporter. A product is a HS 6 digit good as in Arkolakis et al. (2014)8.

7The data was collected by the Trade and Integration Unit of the World Bank Research Department, as part of
their efforts to build the Exporter Dynamics Database.

8As an example, consider a firm that produces seven varieties (confidentiality prevents me from specifying its origin,
destinations and sales). The varieties are: “Candles, Tapers and the Like” (340600), “Wooden frames for paintings,
photographs, mirrors or similar objects” (441400), “Statuettes and other ornaments of wood” (442010), “Other
ceramic articles” (691490), “Other Articles of Iron or Steel” (732690), “Other Statuettes and Other Ornaments, of
Base Metal” (830629), “Wooden Furniture of a Kind Used in the Bedroom” (940350).

3



Table 1: MPFs dominate world trade

Exporter Albania Bulgaria Guatemala Jordan Mexico Peru Senegal

N. of MPF (Share) 50% 51% 59% 37% 52% 59% 57%
Export of MPF (Share) 92% 96% 85% 89% 98% 87% 96%

Table 1 confirms that multiproduct firms dominate world trade. Around half of the exporters

in each country are multiproduct: they sell at least two varieties to one location. However, those

MPFs account for 90% of total export value. Bernard et al. (2010) discovered a similar result for

the US, where multiproduct firms produce 87% of US output, and so did Goldberg et al. (2010) for

India.

Table 2: Average number of products offered by firms across destination

Exporter Albania Bulgaria Guatemala Jordan Mexico Peru Senegal

Mean 2.7 3.4 4.7 1.4 3.8 4.4 2.6
Std. Dev. 3.8 8.3 11.4 0.8 8.3 7.8 3.4
Max 85 278 366 8 260 195 34

25th pctile 1 1 1 1 1 1 1
50th pctile 1.16 1.25 1.8 1 1.5 1.86 1.5
75th pctile 3 3 4 1.5 3 4 2.75
90th pctile 6 7 12 2 8 11 5
95th pctile 9 12 18 3 14 17 7.6
99th pctile 16 32 40 4.5 38 36 21

Let us now look at the distribution of exporter scope across firms in each exporting country.

Table 2 reports the summary statistics and the percentile distribution of the average number of

varieties exported by firm across destinations. The first row reports the average number of varieties

exported across all firms and destination. On average Guatemalan firms have the highest scope

(4.7), while Jordanian exporters have the lowest one (1.4). The percentile distribution indicates that

few firms in the top percentiles offer a large number of varieties. The skewness of the distribution
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of product scope reminds us of a common pattern in international trade data9, where few superstar

exporters (Freund and Pierola, 2012) account for large shares of export values and quantities10.

Here a similar distribution arises for product scope11.

2.1 The product scope of exporters is larger in rich countries

This paragraph documents the positive relationship between exporter scope and per capita income

of the destination country. For the purpose of illustration, figure 1 plots the logarithm of the average

number of products offered in each destination country by Peruvian firms, against the logarithm of

real per capita income12.

Figure 1: On average Peruvian firms sell a wider scope to richer countries

9For instance the distribution of firms’ sizes (Chaney, 2008).
10Bernard et al. (2012) suggest some caution in describing those firms as the most productive: many MPFs export

varieties that they do not produce, a phenomenon called carry along trade
11The skewness of the product scope distribution is a recurring feature of MPFs and has been documented by

Bernard et al. (2011), Arkolakis et al. (2014) and Mayer et al. (2014) among the others.
12Data on real per capita GDP from WDI. With other exporting countries the plots look noisier and heavily affected

by other variables such as distance

5



There is a positive and statistically significant relationship13 between average product scope

and per capita income, with a slope of 7.6%. We can interpret the slope as the elasticity of scope

with respect to per capita income: doubling the per capita income of the destination country is

associated with a 7.6% increase in the product scope.

Let us now use a more formal regression analysis to document the positive relationship between

exporter scope and per capita income. For each exporting country I run the following regression:

log(n.productskij) = α+ β log(pcincomej) + γτij + fk + εkij (1)

where τij proxies trade costs and includes distance and a dummy for contiguity, and fk is a firm

level fixed effect. Table 3 reports the estimated coefficient of regression (1) using the different origin

countries.

Table 3: Relationship between scope of exporters and per capita income (2004)

ALB BGR GTM JOR MEX PER SEN All

βy .12 .02 .07 .01 .08 .08 .05 .07
(.06)*** (.02) (.04)* (.01) (.04)* (.04)* (.02)* (.03)**

log dist -.15 -.08 -.28 -.00 -.23 -.19 -.07 -.11
(.11) (.02)*** (.03)*** (.03) (.05)*** (.08)** (.04) (.06)*

contig .21 .03 -.08 .18 .52 .07 .31 .33
(.21) (.064) (.11) (.03)*** (.22)** (.09) (.11)*** (.18)

N.Obs. 2222 33259 9935 3486 65839 13955 2072 130834
R2 .74 .64 .73 .43 .68 .69 .55 .65

Results from OLS of equation (1). Robust std. error in parenthesis. Cluster: destination country. ***:
significant at 99%, ** at 95%, * at 90%. Per capita GDP at constant 2005 US dollars from WDI. Distance
and border from CEPII. log distance is the logarithm of bilateral distance in kilometers. contig = 1 if
countries share a border. Each column reports the results for the sample of the corresponding exporting
country’s firms. In “All” standard errors are clustered at the exporting country level.

For all the exporting countries of my sample the estimated coefficient is positive, and it is

significant in five cases out of seven and in the pooled regression. The lack of significance in the

13Standard errors clustered at the country of destination level
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case of Jordan is not surprising given the little variation in the subsample (from table 2). The

estimated β̂ ranges from the 5% of Senegal to the 16% of Albania, while in the pooled regression

the elasticity of exporter scope with respect to per capita income is 7%: on average, doubling the

per capita income of the destination country increases the product scope of exporters by 7%14.

2.2 A case study

Following the example of Simonovska (2015) and Cavallo et al. (2013), among others, I use a case

study as an additional piece of evidence in support of the stylized fact here presented. I use data

scraped from the Internet on the number of varieties of mobile products sold by Samsung in 53

countries15. Samsung is a South Korean multinational conglomerate company that produces a vast

array of electronic appliances, from smartphones to fridges. With more than $ 300 billion in 2013

revenues it is one of the biggest world players in the electronic industry.

I focus on the “Mobile” business unit of the company, which sells mobile phones, Notes, Tablets,

Accessories and Watches16. A variety is a product offered on the Samsung website prior to any

costless personalization. This means that two varieties of tablets may belong to the same series

(say Tab S10) but they differ in terms of memory or network properties, since those differences

influence the price. However, their only distinction cannot be the color.

For each country I collect the number of varieties of Mobile products sold by Samsung through

the company’s website. On average Samsung sells 245 varieties of mobile products per country, with

a minimum of 61 in Vietnam and a maximum of 874 in Germany. Figure (2) shows the correlation

between the logarithm of the number of varieties and the log real GDP per capita in 2013. A clear

14I verify the robustness of this result by including a large array of geographical and trade barriers. Since the scope
decisions of exporters may be affected by the heterogeneity of consumers (Hummels and Lugovskyy, 2009), I also
control for market size and inequality as in Bekkers et al. (2012) and Simonovska (2015). Results are shown in table
3 of Appendix B

15The website http://www.samsung.com/us/common/visitcountrysite.html collects all the links to the national
online stores of Samsung.

16In some, but not all, countries cameras are sold under the label mobile, but I decided to ignore this category
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pattern emerges, confirming the results obtained with the Exporter Dynamics database: Samsung

offers more varieties in richer countries.

Figure 2: Samsung mobile scope and per capita income

The correlation is confirmed by a simple regression of the log of the number of products on a

constant and on log per capita income:17

log (n.prod.) = 2.31 + .33 log(GDP per capita) + .02 log(Population)
(.58) (.06)*** (.07)

The elasticity of the product scope with respect to per capita income is positive and statistically

significant, with a magnitude of .33. Doubling per capita income is correlated with a rise in

Samsung’s product scope of 33%18. I control for market size without finding any relationship

between the product scope of Samsung and the size of the destination market.

17Standard errors in parenthesis. The R2 of the regression is .24 with 47 observations. Standard errors are clustered
at the destination country level. Data on GDP per capita at constant US dollars and population size from WDI.
Excluding population does not affect the results.

18This estimate is larger than what found in the previous section. The reason for that be the size of Samsung:
when I restrict my sample from the Exporter Dynamics Database on large firms I obtain similar estimates.
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Using the Exporter Dynamics Database and the case study, I showed a new regularity for MPFs:

the number of varieties per exporter, or exporter scope, increases with the per capita income of the

destination country. As next section shows, the literature has so far ignored such a relationship.

3 Related Literature

Since the 2000s, a solid body of research has taken shape on trade by multiproduct firms. The

main novelty of modeling MPFs lies in the combination of supply and demand linkages across the

products of the same firm (Eckel and Neary, 2010). Supply and demand linkages affect the scope of

a firm, generate heterogeneity within the product scope, and more generally influence the optimal

choices of firms19.

Demand linkages affect the competition across products of the same firm, if these products are

substitutes: when a MPF internalizes those demand linkages it faces cannibalization effects. New

varieties cannibalize sales from the existing varieties, limiting the expansion of the product scope.

In addition, producing a unit more of one variety decreases the demand for all other varieties and

limits a firms’ supply of goods, thus increasing its markups.

Because cannibalization effects are difficult to model in a tractable way, the literature splits in

two branches: one that ignores cannibalization effects and one that does not. In fact, we can model

cannibalization effects only assuming that firms are large in their markets, and thus internalize

their influence on prices and quantity indexes. Including cannibalization effects in a model then

requires a change in the market structure: from the commonly used monopolistic competition, in

19When choosing the product scope, a firm internalizes the supply linkages across its products that generate cost
advantages or disadvantages (Eckel and Neary, 2010). For instance, the technology of a MPF may exhibit economies
of scope: for a given level of output a single firm can produce a number of varieties cheaper than a number of firms
each producing one variety (Bailey and Friedlaender, 1982). Another common example of supply linkages is flexible
manufacturing: the ability of the firm to introduce new products with minor adjustments to the existing product line
(Eaton and Schmitt, 1994)
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favor of oligopoly.

Models that ignore cannibalization effects refined the Melitz model of heterogeneous firms to

account for firms that produce multiple heterogeneous products (Bernard et al., 2011; Arkolakis

et al., 2014; Manova and Zhang, 2012; Mayer et al., 2014)20. Selection across firms depends on

their productivity as in the Melitz model. A similar idea drives selection within the product scope:

firms produce only the highest quality varieties (Bernard et al., 2011; Manova and Zhang, 2012) or

the cheapest ones (Arkolakis et al., 2014; Mayer et al., 2014).

To model cannibalization effects we need firms that are large in the market and realize their

influence on price or quantity indexes. Since those indexes are taken as given in models of mo-

nopolistic competition, modeling cannibalization effects requires more general models of oligopoly.

Oligopolistic competition, however, is not as tractable21 and since the mid-2000s the literature has

tried to refine models of cannibalization and MPFs while maintaining tractability22.

The most closely related paper is Eckel and Neary (2010). Eckel and Neary (2010) introduce

supply linkages across the varieties in the model by Ottaviano and Thisse (2011). There is a finite

number of firms each producing a continuum of varieties. Firms have a core competence and pro-

ducing additional varieties is done with a minimum adaptation. In the model this amounts to a

20Allanson and Montagna (2005) consider symmetric firms. Brambilla (2009) builds a partial equilibrium model in
which she introduces the assumption that firms, in order to discover their R&D capabilities, must pay an information
cost. Nocke and Yeaple (2014) model symmetric products within a firm, but firms differ in terms of organizational
capital and organizational efficiency.

21The lack of tractability in models of oligopoly arises from the fact that firms are large relative to the market. First,
with large firms we cannot apply a law of large numbers to compute aggregate variables, like a price index (Feenstra
and Ma, 2007). To obtain closed form solutions the majority of authors have thus only considered homogeneous firms.
However, Baldwin and Gu (2009) ignore this issue and develop a model with cannibalization treating firms as being
negligible. Second, when the number of firms is discrete, as it is the case with large firms, the definition of a free
entry equilibrium is complicated by the so called ”integer problem. To avoid the integer problem, the literature has
either conveniently ignored it, or fixed the number of firms in the model. Only Feenstra and Ma (2007) and Hottman
et al. (2014) model free entry equilibrium with a discrete number of asymmetric firms. The lack of tractability may
be the reason why we only have two and a half theories of trade (Neary, 2010), where the half reflects trade due to
the fact that firms want to exploit their market power.

22In the industrial organization literature, the seminal work by Brander and Eaton (1984) introduced the demand
linkages across variety to motivate the existence of MPF using demand motivation rather than supply motives like
economies of scope. Using a similar setup, Baldwin and Ottaviano (2001), in what is probably the first introduction
of cannibalization in trade, argue that multiproduct firms and cannibalization effects could be the cause for the
correlation between FDI and trade.
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marginal cost function that increases in the mass of varieties. The authors consider a world with a

number of identical and integrated countries.

A firm is large in its own industry, but small relative to the economy as a whole. This latter

assumption boils down to ignoring the role of per capita income differences despite the use of non

homothetic preferences (Eckel et al., 2011). To better understand, let us consider the problem of a

consumer that maximizes its utility subject to the budget constraint. The FOC of the consumer’s

problem defines an inverse demand function, where the price of a good depends on the Lagrangian

multiplier associated with the budget constraint and on an aggregate measure of the quantities

in the economy. Eckel and Neary (2010) normalize the Lagrangian multiplier, interpreted as the

marginal utility of income, to one, thus neglecting the effects of per capita income on MPFs’ choices.

In the next section I extend the model by Eckel and Neary in two important ways. First I aban-

don the assumption that firms are small in the economy. By taking into account their effect on

the marginal utility of income, my model can explicitly account for the effects of per capita income

on the product scope. In addition, I consider a two country model to study how differences in per

capita income affect exporter scope.

4 The Model

I consider two economies, Home and Foreign, with population Lh and Lf and per capita income

yh and yf . In each country, there is a finite number Mi of firms that engage in trade of varieties

of a final good. Exporting a variety from one country to another requires an iceberg trade cost

τ . Firms are large and compete à la Cournot. Each firm, indexed by k, produces a continuum of

varieties. The continuum of varieties that the kth firm in country i sells to country j are indexed

by ω ∈ [0, δk,ij ]. That is, δk,ij is the mass of varieties offered by an exporter - the exporter scope.
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Free entry of firms drives profits to zero.

4.1 Consumers’ Problem

Consumers in both economies have the same Stone-Geary preferences. I focus here on home con-

sumers, since the problem for foreign consumers is identical. The utility function, which I borrow

from Simonovska (2015) is:

Uh =
∑
i=h,f

Mi∑
k=1

∫ δk,ih

0
ln(qk,ih(ω) + q̄)dω (2)

where qk,ih(ω) is the quantity consumed of variety ω produced by the kth firm in country i to

country h, and q̄ > 0 is a constant. This utility function is non-homothetic23. The marginal utility

is bounded from above, and thus there exists a choke price for any level of per capita income:

there is zero demand for goods with a price higher than the choke price. Since goods enter the

utility function in the same way, they can be ranked according to their prices from the cheapest

necessity to the most expensive luxury24. The choke price is increasing with income, thus only

richer economies exhibit positive demand for the most expensive goods.

Consumers maximize their utility subject to the following budget constraint:

∑
i=h,f

Mi∑
k=1

∫ δk,ih

0
pk,ih(ω)qk,ih(ω)dω ≤ yh (3)

which yields the inverse demand function:

pk,ih(ω) =
1

λh(qk,ih(ω) + q̄)
(4)

23Results would still hold with a linear quadratic utility function of the form used by (Eckel and Neary, 2010).
However, the Stone-Geary formulation simplifies the algebra work.

24Jackson (1984) finds evidence for this ranking using a cross section of consumers.
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where λh is the Lagrangian multiplier associated with the budget constraint and has the textbook

interpretation of being the marginal utility of income in the home country. Using (4) into the

budget constraint yields an expression for the marginal utility of income:

λh =
1

yh

∑
i=h,f

Mi∑
k=1

∫ δk,ih

0

qk,ih(ω)

qk,ih(ω) + q̄
dω (5)

The marginal utility of income falls with per capita income: the richer a consumer is, the lower the

marginal gain from an additional unit of income25.

Let us now move to the aggregate indirect demand. Since all consumers in the home country

are identical, the aggregated demand for the variety ω produced by the kth firm in country i is

denoted by xk,ih(ω) = Lhqk,ih(ω). We can rewrite the inverse demand function and the marginal

utility of income in terms of the aggregate demand:

pk,ih(ω) =
Lh

λh(xk,ih(ω) + Lhq̄)
(6)

λh =
1

yh

∑
i=h,f

Mi∑
k=1

∫ δk,ih

0

xk,ih(ω)

xk,ih(ω) + Lhq̄
dω

 (7)

4.2 Firms’ problem

Labor is the only factor of production and the marginal cost of production and delivery of one unit

of a variety is a constant ck,ij(ω)26. Each firm pays a fixed cost of production F in labor units,

which is independent of scope and quantity27. Since free entry drives profits to zero, the wage of a

25The marginal utility of income is also increasing in the quantities of each variety and the mass of varieties
produced by each firm. The larger then available quantity and the available choice are, the larger the value of an
additional unit of income.

26The marginal cost of production and delivery includes the iceberg trade cost τ of exporting
27Arkolakis et al. (2014) consider fixed costs that vary with the scope to explain why the least successful products

of wide scope firms sell less that the least successful products of small scope exporters.
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worker in country i equals the per capita income yi.

I assume that the technology of MPFs is characterized by a core competence and flexible manu-

facturing28: the marginal cost of producing a variety cj(ω) is increasing in ω29. Such an assumption

is consistent with the empirical finding that firms’ exports are skewed towards the most successful,

or the core, products and that successful products tend to be sold in every market (Arkolakis et al.,

2014)30.

In my baseline model, firms in each country are homogeneous: each firm produces differentiated

varieties but ck,ij(ω
′) = ck′,ij(ω

′) for k, k′ = 1, ...,Mi and for each ω′ > 0. Oligopoly models widely

assume homogeneous firms because of their tractability (Eckel and Neary, 2010; Feenstra and Ma,

2007). Moreover, we can interpret my model as describing the behaviour of export superstars (Fre-

und and Pierola, 2012): large firms that account for most of a country’s export and that have a

major role in shaping trade patterns31.

Firms simultaneously choose quantities xk,ij(ω) for ω ∈ [0, δk,ij ] and mass of varieties δk,ij for

j = h, f to maximize its profits Πk,h. Each firm takes into account its effect on the marginal utility

of income λj and takes other firms’ choices as given. The kth firm in the home country maximizes

Πk,h =
∑
j=h,f

∫ δk,hj

0
(pk,hj(ω)− ck,hj(ω))xk,hj(ω)dω − yhF =

=
∑
j=h,f

∫ δk,hj

0

(
Lj

λj(xk,ij(ω) + Lj q̄)
− ck,hj(ω)

)
xk,hj(ω)dω − yhF (8)

where pk,hj is defined by (6) and λj by (7). In Cournot competition firms take λj into consideration.

That is, the firm realizes the demand linkages across its varieties that occur through the marginal

28Firms are able to increase the number of varieties with minimum adaptation to the production processes. Such
an assumption is used by Arkolakis et al. (2014), Mayer et al. (2014) and Eckel and Neary (2010).

29More formally, for ω′ > ω, ck,ij(ω
′) > ck,ij(ω).

30The Exporter Dynamics Database further confirms the result. I divide firms in groups by their product scope by
destination, finding that the distribution of within firm sales is similar across groups and destinations

31Since this assumption is at odd with the observed heterogeneity of exporters’ scope, in later section I extend the
model to incorporate firm heterogeneity.
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utility of income. By producing one unit more of one variety the firm reduces the demand for all

its other varieties. Increasing the quantity produced of one variety raises the marginal utility of

income λj : one additional unit of income is valued more by a consumer that faces a larger supply.

A larger λj shifts down the inverse demand function (6), reducing at any given price the quantities

of all the varieties offered in the market. The drop in demand for each variety reduces one firm’s

total sales, and this effect is larger the larger its sales. The same mechanism is at work when the

firm introduces more varieties: by the cannibalization effects operating through λj the new variety

reduces the demand for all the existing ones.

Let us consider the first order condition with respect to the quantity produced of one variety:

Lj
λj

Lj q̄

(xk,hj(ω) + Lj q̄)2︸ ︷︷ ︸
Marginal Revenues

− Lj
λ2
j

[∫ δk,hj

0

xk,hj(ω)

xk,hj(ω) + Lj q̄

]
∂λj

∂xk,hj(ω)︸ ︷︷ ︸
Cannibalization effect

= ck,hj(ω)︸ ︷︷ ︸
Marginal cost

A rise in the production of xk,hj(ω) increases the revenues from the sales of that variety. However,

because of cannibalization effects, it also reduces the sales from all the other varieties the firm

produces. The optimal choice satisfies the equality between marginal revenues, reduced by the

cannibalization effects, and the marginal costs. Letting sk,hi denote the firm’s market share, defined

as the total revenues of the firm from all its varieties, divided by total sales of all firms in market

i, the equation simplifies to32

1

λj

L2
j q̄

(xk,hj(ω) + Lj q̄)2
(1− sk,hj) = ck,hj(ω) (9)

The term 1 − sk,hj reduces the marginal revenue of increasing xk,hj(ω). The higher the market

share of the firm, the stronger the cannibalization effects, the lower its marginal revenues of a new

variety.

32Appendix A report the steps that yields such a solution and the second order conditions.
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Similarly, the first order conditions with respect to the mass of varieties yields:

∂Πk,j

∂δk,hj
=
Lj
λ

xk,hj(δk,hj)

xk,hj(δk,hj) + Lq̄
(1− sk,hj)− xk,hj(δk,hj)ck,hj(δk,hj) = 0 (10)

Introducing new varieties causes revenues from other varieties to fall by a factor proportional to

the firm’s market share. In addition, as the firm expands its scope, the marginal cost of production

of the new varieties increases. This implies that the firm expands the mass of its varieties until the

demand for last variety becomes zero, i.e. xk,hj(δk,hj) = 033. Using this result into (9) I obtain an

implicit equation that defines the optimal mass of varieties supplied by the firm:

ck(δk,hj) =
(1− sk,hj)

q̄λj
(11)

By the core competence assumption, the left hand side of equation (11) increases with the mass

of varieties. Hence, everything else constant, a larger market share causes the firm to produce

fewer varieties. By decreasing marginal utility of income, higher income per capita reduces λj

thus increasing the mass of varieties produced, given the market share. Holding the market share

constant, higher income per capita leads to a larger mass of varieties produced by each firm.

We can use (11) to re-write our performance variables in a more convenient way:

xk,hj(ω) = q̄Lj

[(
ck,hj(δk,hj)

ck,hj(ω)

) 1
2

− 1

]
(12)

The larger the scope of the firm, the larger the marginal cost of its last variety, the larger the

quantity produced of all its varieties. Substituting (12) into the inverse demand function (6) yields

33Appendix A shows all the work to find the first order conditions and the proof for this solution.
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the pricing equation:

pk,hj(ω) =
[ck,hj(ω)ck,hj(δk,hj)]

1
2

1− sk,hj
=

1

1− sk,hj

(
ck,hj(δk,hj)

ck,hj(ω)

) 1
2

︸ ︷︷ ︸
Markup

ck,hj(ω) (13)

Markups vary across firms and across varieties of the same firm. In particular, the closer to the

core competence a variety is, the higher the markup. Across firms, those with the largest scope

and the largest market share charge the highest markups. The marginal utility of income equals:

λj =
1

yj

∑
i=h,f

Mi∑
k=1

∫ δk,hj

0

[
1−

(
ck,hj(ω)

ck,hj(δk,hj)

) 1
2

]
dω (14)

Let rk,h denote the revenues of a firm in the home country and Ck,h denote its total variable costs.

rk,h =
∑
j=h,f

∫ δk,hj

0
pk,hj(ω)xk,hj(ω)dω =

∑
j=h,f

Lj q̄

1− sk,hj

∫ δk,hj

0

(
ck,hj(δk,hj)− [ck,hj(δk,hj)ck,hj(ω)]

1
2

)
dω

Ck,h =
∑
j=h,f

∫ δk,hj

0
ck,hj(ω)xk,hj(ω)dω =

∑
j=h,f

Lj q̄

∫ δk,hj

0

(
[ck,hj(ω)ck,hj(δk,hj)]

1
2 − ck,hj(ω)

)
dω

The labor market clearing condition in each country i, written in labor units is Mi(Ci +Fyi) =

Liyi: the total labor costs of each firm equals the wage bill. Using market shares, goods market

clear if Mhshi +Mfsfi = 1 and trade is balanced if MhshfyfLf = MfsfhyhLh
34.

I consider the symmetric equilibrium in which identical firms supply the same mass of varieties.

I normalize the per capita income in the home country to one and ignore the integer problem as in

Eckel and Neary (2010); Feenstra and Ma (2007); Ottaviano and Thisse (2011). Since firms within

a country are identical, an equilibrium is a vector of masses of varieties for home firms [δhh, δhf ]

and for foreign firms [δff , δfh], a vector of the number of firms in each country [Mh,Mf ] and a

foreign per capita income yf such that:

34We can derive these condition simply recalling the definition of market share
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1. Firms choose the mass of varieties they sell domestically and export according to (11)

2. Free entry drives profits Πi = ri − Ci − Fyi to zero, for i = h, f .

3. The labor market and the goods market clear, and trade is balanced.

4.3 Parametrization of technology

To gain a better understanding of the mechanism of the model I introduce a simple functional form

of the marginal cost of production and delivery. Let us assume that the marginal cost of production

and delivery from i to j is cij(ω) = τijyiciω
θ where θ > 0, τii = 1 and τij = τ . The marginal cost

increases with the varieties produced to capture the core competence assumption, with its convexity

regulated by the parameter θ. The parameter ci captures the efficiency of firms in country i. Our

equation (11) that determines the optimal mass of varieties produced and exported becomes for

i = h, f

yiciδ
θ
ii =

1− sii
q̄λi

τyiciδ
θ
ij =

1− sij
q̄λj

The marginal utility of income in country i is given by:

λi =
θ∆i

yi(θ + 2)
(15)

where ∆i = Mhδhi+Mfδfi is the aggregate mass of varieties in country i. The zero profit conditions

for firms in country i is given by:

(s2
ii + θsii)yiLi + (s2

ij + θsij)yjLj = yiF (θ + 1) (16)
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The market clearing conditions are already defined in the previous paragraph. Given the cost

function, the firm’s market share equals the ratio of the firm’s mass of varieties, relative to the

aggregate set of varieties. As a result, exporter scope of home firms depends on the home firm’s

market share in the foreign economy and on the foreign per capita income in the following way:

δhf =

[
θ + 2

θq̄yhchτ

] 1
θ+1

y
1
θ+1

f [shf (1− shf )]
1
θ+1 (17)

There is a non-monotone relationship between exporter scope and market share. For small firms,

which face weak cannibalization effects, a rise in the market share is associated with a rise in the

product scope. For large firms, cannibalization effects cause product scope to fall with the market

share. The maximum product scope is associated with a market share of 1/235. The exporter scope

is positively related to the per capita income of the destination country. However, we have yet to

determine whether the firm’s market share depends on per capita income and whether the relation

is positive or negative. Before determining such a relation, let us start analyzing a setting with two

identical countries, to assess whether the model is consistent with the previous literature that has

focused on integrated economies.

4.4 Two identical countries

Consider two identical countries with size Lf = Lh = L and cost parameter cf = ch = c. We can

normalize per capita income by setting yh = yf = 1. The number of firms in each country equals

M and the total mass of varieties is ∆. The domestic market shares are denoted by s = shh = sff

and the market shares obtained from exports are s∗ = shf = sfh. We can rewrite the conditions

35This maximum is identical to the result of Feenstra and Ma (2007), that use CES preferences, for an elasticity
of substitution of 1.
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that determine the mass of varieties in terms of market shares:

csθ∆θ =
1− s
q̄λ

τcs∗θ∆θ =
1− s∗

q̄λ

Taking the ratio of the two equations yields:

sθ

1− s
= τ

s∗θ

1− s∗
(18)

The zero profit condition provides the second equilibrium condition:

s2 + θs+ s∗2 + θs∗ = F (θ + 1)/L (19)

The two equations (18) and (19) determine the equilibrium values of the market shares. By

market clearing, the number of firms in each country is given by36:

M = (s+ s∗)−1

The effects of trade liberalization in the context of cannibalization have been studied only à

la Krugman through an increase in market size (Feenstra and Ma, 2007; Eckel and Neary, 2010).

Here, we can consider the effects of a reduction in the iceberg trade cost τ . A fall in τ reduces the

domestic market shares of firms, and it increases their export market shares. Trade liberalization

forces firms to focus on their core competences, since the mass of varieties each firm produces

36The first equilibrium condition can be represented in the plane (s, s∗) as an increasing function that crosses the
origin. As long as τ > 1, then s > s∗. The second equilibrium condition is an ellipse defined only on the first
quadrant of (s, s∗). The two lines cross once, hence there is a unique equilibrium. For the equilibrium s ≤ 1

2
we

require F
L

≤ 3θ
4(θ+1)
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shrinks. At the same time, a lower τ increases the mass of varieties exported, consistently with the

predictions of Bernard et al. (2011).

At the aggregate level, trade liberalization increases the aggregate number of varieties available

to consumers, ∆. In fact, entry of new firms more than offsets the reduction in the number of

varieties per firm. The increase in ∆ improves welfare, since the indirect utility function of our

consumers equal:

Uj =
∑
i=h,f

Mi

∫ δij

0
ln

(
q̄
δθij
ωθ

)
dω = (θ + q̄)∆j (20)

The model also supports the results of Eckel and Neary (2010) on the effects of a rise in the

market size of both economies. Entry of new firms reduces the market share in the domestic and

foreign markets. The mass of varieties per firm falls, but the aggregate mass of varieties rises.

As the market shares of firms shrink, the cannibalization effects are weaker. However, contrary

to Feenstra and Ma (2007), weaker cannibalization effects are not enough to raise the number of

varieties per firm.

4.5 Comparative statics

What is the effect of per capita income on the product scope of exporters? To answer this question

we must depart from the identical countries setting, and study the effects of a change in the pro-

ductivity of the foreign country starting from an identical countries setting. In particular, let us

consider a reduction in cf , the multiplicative parameter in the marginal cost function. I can prove

analytically in a neighborhood of the identical countries equilibrium, and more in general through

numerical methods the following proposition37:

Proposition 1. A rise in foreign productivity increases the relative per capita income of the foreign

economy. As a result, the export scope of home firms increases.

37Appendix A contains the proof
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A rise in the foreign productivity increases the foreign per capita income. Keeping the market

share sj,hi constant, the exported mass of varieties would increase, by equation (17). Higher per

capita income raises the choke price, hence allowing the introduction of more expensive products.

On the other hand, home firms face stronger competition from the now more productive foreign

firms. Stronger competition causes home firms’ market shares to fall, thus reducing firms’ scope at

any level of income38. However, the reduction in scope due to a fall in the firm’s market share does

not offset the rise in scope brought about by the rise of the per capita income.

Figure 3 shows the positive relationship between the exporter scope of home firm abroad, and

the relative exporter scope as a function of the foreign per capita income for different values of

θ39. When the increase in the marginal cost of a new variety is high (large θ), the product scope

is limited and δhf is smaller.

Figure 3: Exporter scope δhf and relative exporter scope
δhf
δhh

as a function of yf .

The rise in per capita income in the foreign economy brings about firm entry from both countries.

Both the number of home and foreign firms rises. A larger entry of firms reduces home firms

domestic market share, causing the domestic product scope per firm to fall. As a result, the

38Since we are considering the region of equation (17) where product scope is positively related to the market
shares

39The parameters of the model for the numerical exercise are: τ = 1.7, F = 0.01, Lh = Lf = 1, ch = 1, q̄ = 0.001.

22



relative scope of home firms abroad, relative to the domestic scope is increasing in the foreign per

capita income.

Let us consider the relative price of the variety in the foreign economy, relative to its price at

home:

phf (ω)

phh(ω)
= τ

1− shh
1− shf

(
δhf
δhh

) θ
2

(21)

Per capita income affects prices in two ways: an increase in the foreign productivity generates an

increase in the exported product scope δhf , which positively contributes to phf (ω). This effect is

analogous to the one studied by Simonovska (2015): higher per capita income reduces the elasticity

of substitution across varieties, thus allowing firms to charge higher markups. In my model markups

are a positive function of the product scope. Cournot competition brings about an additional effect

of per capita income on prices: rising per capita income reduces the market power of the firm, shf ,

negatively affecting the price of home goods abroad. A sufficient condition for the first effect to

dominate, in the neighborhood of the identical countries equilibrium, is that θ > 1. In addition,

I can show numerically that the relative price of a good sold in two countries increases with the

relative per capita income of the two countries (Figure 4).

Figure 4: Relative price of the same good
phf (ω)

phh(ω)
as a function of the foreign per capita income.
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Finally, proposition 2 summarizes the effects of changing foreign market size on the product

scope of home exporters:

Proposition 2. An increase in the foreign market size reduces the product scope of home exporters.

In the neighborhood of the identical countries equilibrium, a rise in the foreign market size L reduces

foreign per capita income. In addition, foreign firm entry and lower foreign wages reduce the market

shares of home firms abroad. As a result, the exported number of varieties by home firms falls.

Figure 5 shows how the product scope of exporter is affected by changes in the foreign market

size. Finally, a reduction in the scope and the market share of home exporters reduces the price of

home exported varieties. However, the relative exporter scope and relative prices are ambiguously

affected.

Figure 5: Exporter scope δhf as a function of Lf .

4.6 Extension to heterogeneous firms

This section briefly illustrate that the main results of the model still hold in a heterogeneous firm

setting. Since section 2 showed that the product scope of firms in the data exhibits a considerable

degree of heterogeneity, it is worthed to verify that the relationship between per capita income and

the product scope of exporters is robust to the introduction of heterogeneous firms.

Let us consider the following modification of the marginal cost function I employed before. The
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marginal cost of production and delivery is given by ck,ij(ω) = wick,i(ω+ b)θ, where wi is the wage

in country i40 and b > 0 is a parameter that guarantees that the marginal cost of the first variety

is positive41. Each firm k in country i draws ck,i from a Pareto distribution with parameter β and

maximum c̄i.

I follow Eaton et al. (2012) and assume that there is a finite number of potential entrants in

each country. Contrary to Feenstra and Ma (2007) there is no uncertainty: each firm knows its

draw of ck. Firms choose simultaneously scope, quantity and prices using equation (11), and their

profits are defined by (8). To avoid uninteresting multiple equilibria I assume that entry follows

the productivity ranking: at first the most productive firms enter, followed by the others. Profits

of the ki firm are denoted by Π(ki). Letting πi =
∑

k Πk,i/Li the per capita profits, I can define

per capita income as yi = wi + πi.

The equilibrium is defined in the following way:

1. Given a number of firms Mh and Mf , each firm maximizes its profits taking other firms’

choices as given. Its optimal scope and quantity choices are defined by (11).

2. The equilibrium number of firms is defined by Mh and Mf such that, (i) the least productive

firm in both markets has positive profits and (ii) if a firm were to enter in the home or foreign

market, the profits of such a firm will become negative

3. Markets clear

40I have to make a distinction here between wages and per capita income, because in equilibrium, the average
profits of firm will be positive.

41This assumption allows for selection in the export market. When b = 0 as in the homogeneous firms case, even
in the presence of iceberg trade costs, all firms that produce also export, since the marginal cost of exporting the
first variety is zero. While this assumption is not relevant in the homogeneous firms case, here, where I include
heterogeneity selection in the export market becomes relevant.
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Figure 642 shows the relative scope exported by home firms, given different values for the average

cost of foreign firms. In particular I consider a 10% reduction in the mean parameter of the Pareto

distribution. Such a reduction brings about higher foreign per capita income. For all home firms,

the relative export scope increases.

Figure 6: Relative exporter scope
δhf
δhh

as a function of the foreign per capita income.

5 Empirical test of the model

The model generates an empirical prediction that positively relates the product scope of exporters

to the per capita income of the destination country. Such a relationship is consistent with the

stylized fact that firms export more varieties in richer country, as shown in section 2 of the paper.

Following equation (17), my model suggests to use the firm’s market share in the destination country

as a control variable for the firm’s market power and the cannibalization effect. Taking the relative

number of products exported by firm k from country h to country i, relative to some numeraire

42A more formal presentation of the heterogeneous firms’ model and of the algorithm used to solve it is in Appendix
A. The two graphs feature different values of the fixed cost F. The parameters of the numerical exercise are: τ = 1.7,
θ = 3, c̄ = 5 for both country in the baseline, and c̄f = 4.5 in the exercise. Lh = Lf = 1, b = 0.1, the Pareto
parameter β = 4
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country n43 yields the following expression for the relative scope of the firm:

(
δkij

δkin

)
︸ ︷︷ ︸

Relative scope

=

(
yj
yn

) 1
θ+1

︸ ︷︷ ︸
Rel. pc. income

(
τin
τij

) 1
θ+1

︸ ︷︷ ︸
Trade costs

(
skij

skin

) 1
θ+1

︸ ︷︷ ︸
Firm mkt power

(
1− skij
1− skin

) 1
θ+1

︸ ︷︷ ︸
Cannibalization

(22)

Such expression decomposes the scope choice of firms as being determined by a number of ex-

planatory variables: the relative per capita income, trade costs, the firm market power, which

measures the competition effects, and a cannibalization effect.

Guided by the model, I use equation (22) to test the hypothesis that firms export more varieties

to richer countries. I use data from the Exporter Dynamics Database for the year 2004 as described

in section 2. For each exporting country I select as numeraire the destination with the largest total

sales. Table 4 summarizes the top destinations for each exporter.

Table 4: Destination with the highest total sales by exporting country

Exporter ALB BGR GTM JOR MEX PER SEN
Top destination ITA ITA USA USA USA USA IND

I proxy trade costs τij with bilateral distance between country i and j and dummies for conti-

guity, common language, colonial relationships, being landlocked or an island. The firm’s market

share in country j is defined as Exportkij/Tot.Absorptionj
44. Taking logs of 22 yields:

log

(
δkij

δkin

)
= βy log

(
yj
yn

)
+ βs log

(
skij

skin

)
+ β1−s log

(
1− skij
1− skin

)
+ γ log

(
τij
τin

)
+ εkij (23)

Using firm level fixed effects, the results of such a regression are shown in table 545. The esti-

43Taking the ratio allows me to avoid the estimate of preference parameters and cost parameters altogether.
44Total Absorption is defined as gross manufacturing output - exports + imports, and is from Simonovska and

Waugh (2014)
45The coefficients of the extended regression are shown in Appendix B. Results are robust to including only distance

and border effects as controls.
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mates of β̂y are positive and significant in all cases but Senegal. The magnitude of the coefficients

are larger than those found in section 2. Doubling the per capita income of the destination country

increases the relative exporter scope by 12% on average. The coefficient on the firms’ market shares

are positive and statistically significant. However, the results on the cannibalization effects are not

always positive and statistically significant.

Table 5: Result of OLS regression (23)

ALB BGR GTM JOR MEX PER SEN All

βy .35 .22 .11 .23 .13 .12 .09 .12
(.12)*** (.03)*** (.03)*** (.06)*** (.05)** (.03)*** (.05) (.01)***

βs .21 .16 .14 .19 .21 .15 .07 .10
(.02)*** (.01)*** (.01)*** (.01)*** (.001)*** (.01)*** (.02)*** (.01)***

β1−s -3024 67 -2073 1140 -291 300 -2.9 -163
2770 (11)*** (2067) (128)*** (261) (.338) (94) (226)

N.Obs. 1002 8844 2982 556 44338 7437 206 65365
R2 .40 .28 .32 .45 .60 .29 .16 .31

Results from OLS on equation (23). Appendix B reports the coefficients on the trade costs proxies. Robust
std. error in parenthesis. Cluster: destination country. ***: significant at 99%, ** at 95%, * at 90%. The
additional controls are: relative distance in logs, a dummy for contiguity, common official language, a dummy
if a language is spoken by at least 9% of the population in both countries, a dummy for colonial relationship,
common colonizer, colonial relationship post 1945, if country were the same country, landlocked and island.

To reduce the endogeneity connected with firms’ market shares, I consider taking averages across

firms for each source-destination, yielding the following equation46:

log

(
δkij

δkin

)
= βy log

(
yj
yn

)
+ βslog

(
skij

skin

)
+ β1−slog

(
1− skij
1− skin

)
+ γ log

(
τij
τin

)
+ εkij

The estimates of such a regression, for all pooled observations with country of origin fixed effects

are as follows 47:

46 ¯log(x) indicates the log of the geometric average of x
47The remaining coefficients are: -.10**distance+.13**contig-.00 Official common language+ .32** Ethnology com-

mon language +.09 Colony + .04 Common colony +.43 colony in ’45 + .14 Same country - .2 landlocked -.05 island.
The R2 of the regression is .45, with 453 observations. Standard errors clustered at the country of origin level.
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log

(
δkij
δkin

)
= .08 log

(
yj
yn

)
+ .05 log

(
skij

skin

)
+ 186 log

(
1− skij
1− skin

)
(0.03) ∗ ∗ (0.02)∗ (81) ∗ ∗

The maximum scope given per capita income is reached at s=0.02% of total absorption, which

falls in the top 5th percentile of my sample: only the largest firm are affected by cannibalization

effects, as found by Hottman et al. (2014). While the estimated coefficient on the relative per

capita income and market shares are similar, as predicted by the model, the coefficient on the

cannibalization effect is not 48. The results of the regressions show a positive correlation between

the product scope per exporter and the per capita income of the destination. Such a relation is

influenced by the market share of firms in the destination country, and the predictions on the nature

of that relation are not rejected by the data. Finally, cannibalization effects are tangibly limiting

product scope expansion for the largest firms.

6 Conclusions

This paper documented a new stylized fact for multiproduct exporters: the number of varieties

exported by firm increases with the per capita income of the destination country. This regularity is

robust to changing the country of origin and is confirmed by the Mobile business unit of Samsung.

I develop a tractable general equilibrium model of multiproduct firms to rationalize this finding.

The model main assumptions are non homothetic preferences and firms’ technology exhibiting a

core competence. Non homothetic preferences generate a ranking of goods depending on their

48The reason for such an odd result may be that the market shares firms consider when choosing their scope is
the ratio of sales not to total absorption, but rather to the absorption of the industry in which they compete. Let
us assume that consumers aggregate the utility from goods of different industries in a Cobb-Douglas way. Therefore,
the expenditure share on industry i is a share αi of total domestic absorption. This implies that the observed market

share I use skij = αis̃
k
ij and s̃kij is the true market share. If consumers across countries are identical,

skij

skin
=

s̃kij

s̃kin
, while

log

(
1−skij
1−skin

)
≈ skin − skij = αi(s̃

k
in − s̃kij). Therefore, the estimates of β1−s are biased upward. The smaller αi, the

bigger the bias.
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prices: only rich economies demand expensive goods. By the core competence assumption, firms

start exporting the cheapest varieties and each new variety that is introduced is relatively more

expensive than the previous ones. As a result, exporter scope is larger in richer countries.

Even though more varieties per firm directly increases welfare and therefore does not addresses

the complaints of the general press about the excessive varieties, it may offer a different downside

of variety proliferation. The model predicts that the larger firms’ product scope, the higher the

markups they charge. As a result, higher markups partially reduce the welfare gains from product

scope expansion.
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1 Appendix A


1.1 Solution to the firm’s problem


To spare some notation, I will consider the problem of the j firm in a closed economy. Clearly the
solution will apply to the more general setting of section 4 of the paper. Firs, let us note that by


∗lmacedoni@ucdavis.edu
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evaluating the inverse demand function at qk(ω) = 0 we find pmax, the maximum price that a firm
can charge:


pmax =
1


λq̄
(1)


To solve the maximization problem of firm j, it is useful to write down the derivatives of the
marginal utility of income with respect to some quantity xj(ω) and to δj . Let us recall that


λ =
1


y


M∑
k=1


∫ δk


0


xk(ω)


xk(ω) + Lq̄
dω (2)


Then,
∂λ


∂xj(ω)
=


Lq̄


y(xj(ω) + Lq̄)2
(3)


∂λ


∂δj
=


xj(δj)


y(xj(δj) + Lq̄)
(4)


The market share of the jth firm sj equals:


sj =
rj∑M
k=1 rk


=


L
λ


∫ δj
0


xj(ω)
xj(ω)+Lq̄dω


L
λ


∑M
k=1


∫ δk
0


xk(ω)
xk(ω)+Lq̄dω


(5)


Given these preliminary results, we can use them to solve the firm’s problem.
First order condition with respect to xj(ω)


∂Πj


∂xj(ω)
=
L


λ


Lq̄


(xj(ω) + Lq̄)2
− L


λ2


[∫ δj


0


xj(ω)


xj(ω) + Lq̄


]
∂λ


∂xj(ω)
− cj(ω) = 0 (6)


Using (3) it becomes


L


λ


Lq̄


(xj(ω) + Lq̄)2


[
1− 1


yλ


∫ δj


0


xj(ω)


xj(ω) + Lq̄
dω


]
− cj(ω) = 0


Let us consider the second term in the square brackets. Using (2) and (5)


1


yλ


∫ δj


0


xj(ω)


xj(ω) + Lq̄
dω =


∫ δj
0


xj(ω)
xj(ω)+Lq̄dω∑M


k=1


∫ δk
0


xk(ω)
xk(ω)+Lq̄dω


= sj


Hence, as shown in the document our first order condition becomes:


∂Πj


∂xj(ω)
=


1


λ


L2q̄


(xj(ω) + Lq̄)2
(1− sj)− cj(ω) = 0 (7)


First order condition with respect to δj


∂Πj


∂δj
=
L


λ


xj(δj)


xj(δj) + Lq̄
− L


λ2


[∫ δj


0


xj(ω)


xj(ω) + Lq̄


]
∂λ


∂δj
− xj(δj)cj(δj) = 0 (8)
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Using (5) and (4), we obtain


L


λ


xj(δj)


xj(δj) + Lq̄


[
1− 1


yλ


∫ δj


0


xj(ω)


xj(ω) + Lq̄
dω


]
− xj(δj)cj(δj) = 0


L


λ


xj(δj)


xj(δj) + Lq̄
(1− sj) = xj(δj)cj(δj) (9)


which holds for xj(δj) = 0.
Proof that xj(δj) = 0 is solution to (9). Suppose instead xj(δj) > 0. then we can simplify (9).


L


λ


1


xj(δj) + Lq̄
(1− sj) = cj(δj)


xj(δj) =
L(1− sj)
λcj(δj)


− Lq̄ (10)


Substituting this result in the first order condition with respect to quantity (7) yields


L


[
q̄(1− sj)
λcj(δj)


] 1
2


− Lq̄ =
L(1− sj)
λcj(δj)


− Lq̄


cj(δj) =
(1− sj)
q̄λ


Substituting it into the pricing equation yields:


pj(δj) = pmax


Hence, xj(δj) = 0, a contradiction with the hypothesis xj(δj) > 0. To conclude the argiment, let
us consider the second order condition with respect to varieties:


∂2Πj


∂δ2
j


= − L
λ2


xj(δj)


xj(δj) + Lq̄
(1− sj)


∂λ


∂δj
− L


λ


xj(δj)


xj(δj) + Lq̄


∂sj
∂δj
− xj(δj)


∂


∂δj
cj(δj)


where the terms multiplying
∂xj(δj)
∂δj


are equal to zero by the first order conditions with respect to


the xj(ω). The second order condition is zero at the equilibrium, but it is negative for xj(δj) >.


In fact, by (4) ∂λ
∂δj


> 0. In addition, since
[∫ δj


0
xj(ω)


xj(ω)+Lq̄


]
is increasing in the mass of varieties, so is


the market share.


1.2 Equations characterizing the equilibrium of the two country model


Profit maximization yields two conditions for the mass of varieties produced in country i=h,f and
sold to country j=h,f.


cij(δij) =
(1− sij)
q̄λj
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Using our functional form for the marginal cost, we obtain for the Home firms:


yhchδ
θ
hh =


1− shh
q̄λh


τyhchδ
θ
hf =


1− shf
q̄λf


For the Foreign firms:


yfcfδ
θ
ff =


1− sff
q̄λf


τyfcfδ
θ
fh =


1− sfh
q̄λhf


We can express both quantities and prices as a function of the marginal cost of the last variety:


xij(ω) = q̄Lj


[(
cij(δij)


cij(ω)


) 1
2


− 1


]


pij(ω) =
[cij(ω)cij(δij)]


1
2


1− sij


Revenues and total variable cost to produce in i and sell to j are:


rij =


∫ δij


0
pij(ω)xij(ω)dω


Cij =


∫ δij


0
cij(ω)xij(ω)dω


We can rewrite the conditions that determine the mass of varieties in terms of market shares:


rhh =
θLhδhh
λh(θ + 2)


rfh =
θLhδfh
λh(θ + 2)


Hence


shh =
rhh


Mhrhh +Mfrhf
=


δhh
Mhδhh +Mfδhf


Hence, we obtain the following conditions:


chs
θ
hh∆θ+1


h =
θ + 2


q̄θ
(1− shh) (11)


τchs
θ
hf∆θ+1


f = yf
θ + 2


q̄θ
(1− shf ) (12)


cfs
θ
ff∆θ+1


f =
θ + 2


q̄θ
(1− sff ) (13)
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τyfcfs
θ
fh∆θ+1


h =
θ + 2


q̄θ
(1− sfh) (14)


The other equations in the text are obtained as follows. Total profits a firm in country i are:


Πi = rii − Cii + rij − Cij − yiF


With the current parametrization, revenues and total variable costs of the firm equal to:


rij =
θq̄Ljyiτijciδ


θ+1
ij


(1− sij)(θ + 2)


Cij =
θq̄Ljyiτijciδ


θ+1
ij


(θ + 1)(θ + 2)


Imposing market clearing, rij = sijyjLj , hence we get:


θq̄Ljyiτijciδ
θ+1
ij


(1− sij)(θ + 2)
= sijyjLj


θq̄Ljyiciτijδ
θ+1
ij


θ + 2
= sijyjLj(1− sij)


Thus we can rewrite our cost function as follows:


Cij =
θq̄Ljyiciτijδ


θ+1
ij


(θ + 1)(θ + 2)
=
sijyjLj(1− sij)


θ + 1


Our zero profit condition is then simply expressed in terms of market shares:∑
j=h,f


(
sijyjLj −


sijyjLj(1− sij)
θ + 1


)
− Fyj = 0


(s2
ii + θsii)yiLi + (s2


ij + θsij)yjLj = F (θ + 1) (15)


Market clearing implies that:


Mirii +Mjrji = yiLi


Misii +Mjsji = 1 (16)


Trade balance requires:


Mjrji = Mirij


MjsjiyiLi = MisijyjLj (17)
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Note that goods market clearing and zero profit satisfy the labor market clearing too. Labor market
in country i clears when:


yiLi = Mi(yiF + Cii + Cij)


yiLi = Mi(yiF − yiF + rii + rij) by Zero profit condition


yiLi = Mirii +Mjrji by Trade Balance


which is the goods market clearing condition.


1.3 Comparative statics in identical country model


Recall that,
sθ


1− s
= τ


s∗θ


1− s∗
(18)


and
s2 + θs+ s∗2 + θs∗ = F (θ + 1)/L (19)


are the two equations that determine the equilibrium values of the market shares s and s∗. Taking
the total derivative of both expressions yields:


θ(1− s) + s


1− s
ŝ =


θ(1− s∗) + s∗


1− s∗
ŝ∗ + τ̂


(2s+ θ)sŝ+ (2s∗ + θ)s∗ŝ∗ = −F (θ + 1)/LL̂


where x̂ = dx/x. Considering a reduction in trade costs τ̂ < 0 holding L constant, yields ŝ∗ > 0
and ŝ < 0. On the other hand, an increase in L reduces both market shares.


1.4 Effects of a reduction in cf


Taking the ratio of (11) to (14) and (13) to (12) allows us to have a system of equations in terms
of the market shares, number of firms and per capita income in the foreign country.


chs
θ
hh(1− sfh) = τcfyfs


θ
fh(1− shh) (20)


cfyfs
θ
ff (1− shf ) = τchs


θ
hf (1− sff ) (21)


I am going to consider only two equations out of the four equations that characterized the optimal
mass of varieties. In fact, the system is closed by using the goods market clearing conditions in
both country. In fact, if we multiply both sides of goods market clearing in country i by ∆i we
obtain:


∆i(Misii +Mjsji) = ∆i


Miδii +Mjδji = ∆i


That is, market clearing and total mass of varieties are collinear.
I will proceed totally differentiating equation (20), (21), (15), (17), (16) and evaluating the total
derivative at the equilibrium values of two identical countries. Let x̂ = dx


x the percentage change
in one variable x.
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The total derivative of (20) is given by:


θsθhhŝhh(1− sfh)− chsθhhsfhŝfh = τcfyfs
θ
fh(1− shh)(ŷf + ĉf + ŝfh)− τcfyfsθfhshhŝhh


Evaluated at s,s*


θsθŝhh(1− s∗)− sθs∗ŝfh = τs∗θ(1− s)(ŷf + ĉf + ŝfh)− τs∗θsŝhh
ŝhh[sθ(1− s∗) + τs∗θs] = ŝfh[sθs∗ + τs∗θ(1− s)] + τs∗θ(1− s)(ŷf + ĉf )


Dividing both sides of the equation by τs∗θ(1− s) and using, when convenient (20) we obtain:


ŝhh


[
θ +


s


1− s


]
= ŝfh


[
θ +


s∗


1− s∗


]
+ ŷf + ĉf (22)


Applying the same steps to (21) we obain:


ŝff


[
θ +


s


1− s


]
= ŝhf


[
θ +


s∗


1− s∗


]
− ŷf − ĉf (23)


Summing (22) to (23) yields:[
θ +


s


1− s


]
(ŝff + ŝhh) =


[
θ +


s∗


1− s∗


]
(ŝhf + ŝfh) (24)


Now let move to the zero profit conditions. Taking the total derivative of (15), the zero profit
condition for the home firms and evaluating it at the symmetric equilibrium yields:


(θ + 2s)sLŝhh + (θ + 2s∗)s∗Lŝhf + s∗(θ + s∗)Lŷf = 0


(θ + 2s)s


(θ + s∗)s∗
ŝhh +


θ + 2s∗


θ + s∗
ŝhh + ŷf = 0


Similarly, for the foreign country zero profit condition (15) total differentiation yields:


(θ + 2s)sLŝff + (θ + 2s∗)s∗ŝfh + s(θ + s)Lŷf = F (θ + 1)ŷf


From the zero profit condition:


s∗2 + θs∗L = F (θ + 1)− (s2 + θs)L


Thus, our total derivative of the zero profit condition is:


(θ + 2s)sLŝff + (θ + 2s∗)s∗Lŝfh − s∗(θ + s∗)Lŷf = 0


(θ + 2s)s


(θ + s∗)s∗
ŝff +


θ + 2s∗


θ + s∗
ŝfh − ŷf = 0


Summing the two zero profit conditions yields:


(θ + 2s)s


(θ + s∗)s∗
[ŝhh + ŝff ] +


θ + 2s∗


θ + s∗
[ŝfh + ŝhf ] = 0 (25)
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Combining (24) and (25) yields:


[ŝfh + ŝhf ]


[
θ + 2s∗


θ + s∗
+


(
(θ + 2s)s


(θ + s∗)s∗


)[
θ +


s


1− s


] [
θ +


s∗


1− s∗


]−1
]


= 0


Therefore we get:
ŝhh = −ŝff (26)


ŝhf = −ŝfh (27)


Totally differentiating the trade balance condition (17) yields:


ŝhf + ŷf + M̂h = ŝfh + M̂f (28)


Finally, differentiating the market clearing condition (16) gives us the following expressions:


(ŝhh + M̂h)Ms+ (ŝfh + M̂f )Ms∗ = 0 (29)


ŝhh + M̂h + (ŝfh + M̂f )
s∗


s
= 0 (30)


Similarly for the foreign market clearing (16)


ŝff + M̂f + (ŝhf + M̂h)
s∗


s
= 0 (31)


From (29) and (31), using (27) we obtain:


ŝhh = −M̂h − ŝfh
s∗


s
− M̂f


s∗


s
= −M̂h + ŝhf


s∗


s
− M̂f


s∗


s


ŝff = −M̂f − (ŝhf + M̂h)
s∗


s


By (26) the sum of these two equations equals zero (note that we are only left with the sum of the
percentage changes in the number of firms):


M̂h


(
1 +


s∗


s


)
= −M̂f


(
1 +


s∗


s


)
From which we obtain that:


M̂h = −M̂f (32)


Using (26), (27) and (32) our system of seven equations simplifies to four equations:


ŝhh


[
θ +


s


1− s


]
+ ŝhf


[
θ +


s∗


1− s∗


]
= ŷf + ĉf


(θ + 2s)s


(θ + s∗)s∗
ŝhh +


θ + 2s∗


θ + s∗
ŝhf + ŷf = 0


ŝhf = −1


2
ŷf − M̂h


ŝhf −
s


s∗
ŝhh + M̂h


(
1− s


s∗


)
= 0
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Combining the last two equations yield:


ŝhf −
s


s∗
ŝhf − ŝhf


(
1− s


s∗


)
− 1


2


(
1− s


s∗


)
ŷf = 0


ŝhf − ŝhh = − 1


2s
(s− s∗)ŷf (33)


Substituting (33) in the zero profit condition we obtain:[
(θ + 2s)s


(θ + s∗)s∗
+
θ + 2s∗


θ + s∗


]
ŝhf + ŷf


[
θ + 2s∗


(θ + s∗)2s∗
(s− s∗) + 1


]
= 0


The term multiplying ŷf is positive, hence the sign of ŝhf is the opposite of ŷf .


ŝhf = −ŷf
[(θ + 2s∗)(s− s∗) + 2(θ + s∗)s∗]


[(θ + 2s)s+ (θ + 2s∗)s∗] 2


Then, plugging the result back into (33) we obtain


ŝhh = ŷf
(s− s∗)(2s(s− s∗) + (θ + 2s∗)s∗)− 2ss∗(θ + s∗)


[(θ + 2s)s+ (θ + 2s∗)s∗] 2s


whose sign is generally ambiguous. It is negative for τ = 1 but positive for s∗ = 0. The total mass
of firms varies negatively with the per capita income of the foreign economy:


M̂h = −ŝhf −
1


2
ŷf


= −1


2
[ŝhf + ŷf ]


= ŷf
−2s(s− s∗)− 2s∗2


[(θ + 2s)s+ (θ + 2s∗)s∗] 2


Using (33) into the cutoff condition:[
2θ +


s


1− s
+


s∗


1− s∗


]
ŝhf − ŷf (s+ s∗)/2 = ĉf


Since ŝhf is a negative function of ŷf , the percentage change in Foreign income is negatively related
with the percentage change in variable costs.
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To summarize, given a reduction in cf , ŷf > 0 and our variables vary the following way:


ŝff = −ŝhh Ambiguous


ŝfh = −ŝhf > 0


M̂f = −M̂h > 0


ŝhf = −ŷf
[(θ + 2s∗)(s− s∗) + 2(θ + s∗)s∗]


[(θ + 2s)s+ (θ + 2s∗)s∗] 2
< 0


ŝhh = ŷf
(s− s∗)(2s(s− s∗) + (θ + 2s∗)s∗)− 2ss∗(θ + s∗)


[(θ + 2s)s+ (θ + 2s∗)s∗] 2s
Ambiguous


M̂h = ŷf
−2s(s− s∗)− 2s∗2


[(θ + 2s)s+ (θ + 2s∗)s∗] 2
< 0


1.5 The effects of a change in cf on the exported varieties


Totally differentiating (11) yields:


∆̂h = − ŝhh
θ + 1


[
θ +


s


1− s


]
(34)


Hence,


δ̂hh = ŝhh + ∆̂h = ŝhh


(
1− 2s


(θ + 1)(1− s)


)
(35)


Similarly, repeating the same steps with (12)


∆̂f =
1


θ + 1


[
ŷf − ŝhf


(
θ +


s


1− s


)]
(36)


Hence,


δ̂hf = ŝhf + ∆̂f =
ŷf
θ + 1


+ ŝhf


(
1− 2s∗


(θ + 1)(1− s∗)


)
(37)


Substituting the previous results for ŝhf yields:


δ̂hf =
ŷf
θ + 1


[
1− 1


2


1− 2s∗


1− s∗
(θ + 2s∗)s+ (2θ + s∗)s∗ − (θ + 2s∗)s∗


(θ + 2s)s+ (2θ + s∗)s∗


]
(38)


Inside the bracket we are subtracting from one three fractions each less then one. Therefore, I
proved that given a fall in the foreign cost parameter, the mass of varieties exported increases.
Thus, subtracting (35) from (37) yields


δ̂hf − δ̂hh =
ŷf
θ + 1


+ ŝhf


(
1− 2s∗


(θ + 1)(1− s∗)


)
− ŝhh


(
1− 2s


(θ + 1)(1− s)


)
(39)
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Since the term multiplying ŝhf is larger than the one that multiplies ŝhh, and by (33):


δ̂hf − δ̂hh >
1


θ + 1
[ŷf + ŝhf − ŝhh]


=
1


θ + 1
(s+ s∗)ŷf > 0


Thus we proved that the relative scope is rising in per capita income as well.


1.6 Total Variation in prices


Let us start proving that if θ ≥ 1 then the price of an exported variety increases with the per capita
income of the foreign country. The percentage variation of the price of a home variety exported in
the foreign country is:


p̂hf = θδ̂hf +
s∗


1− s∗
ŝhf =


1


θ + 1
[θŷf + ŝhf ] (40)


Similar to the previous case, when we substitute the percentage change of the home market share
abroad, we have a term less then one that is subtracted from θ. A sufficient condition for the
derivative to be positive is then θ > 1.
Let us now consider the relative price. For the home country, the ratio of the price of the same
variety ω sold to the foreign country relative to the home country is given by:


phf (ω)


phh(ω)
= τ


1− shh
1− shf


(
δhf
δhh


) θ
2


(41)


We can re-write the ratio in terms of market shares and total mass of varieties per country:


phf (ω)


phh(ω)
= τ


1− shh
1− shf


(
shf∆f


shh∆h


) θ
2


(42)


Dividing (11) by (12) we obtain an expression that relates the ratio of the total mass of varieties
as a function of per capita income and the market shares. Normalizing the per capita income in
the home country to 1.


∆f


∆h
=


[
yf
τ


1− shf
sθhf


sθhh
1− shh


] 1
θ+1


(43)


Using this ratio into the price ratio yields an expression for the relative price of the same good from
the home country to different destination that only depends on market shares, per capita income
and trade costs:


phf (ω)


phh(ω)
= y


θ
2(θ+1)


f τ
θ+2


2(θ+1)


[
sθhf


(1− shf )θ+2


(
sθhh


(1− shh)θ+2


)−1
] 1


2(θ+1)


(44)


Totally differentiating (44) and letting x̂ = dx
x the percentage change in one variable x we have:


p̂hf (ω)


phh(ω)
=


θ


2(θ + 1)
ŷf +


1


2(θ + 1)


[
θ + 2s∗


1− s∗
ŝhf −


θ + 2s


1− s
ŝhh


]
(45)
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whose sign remains ambiguous.


1.7 Effect of an increase in Lf


Totally differentiating the seven equations (20), (21), (15), (17), (16) that determine the equilibrium,
following the same steps of the previous case yields:


ŝhh


[
θ +


s


1− s


]
= ŝfh


[
θ +


s∗


1− s∗


]
+ ŷf


ŝff


[
θ +


s


1− s


]
= ŝhf


[
θ +


s∗


1− s∗


]
− ŷf


(θ + 2s)s


(θ + s∗)s∗
ŝhh +


θ + 2s∗


θ + s∗
ŝhh + ŷf + L̂f = 0


(θ + 2s)s


(θ + s∗)s∗
ŝff +


θ + 2s∗


θ + s∗
ŝfh − ŷf − L̂f = 0


ŝhf + ŷf + L̂f + M̂h = ŝfh+ M̂f


ŝhh + M̂h + (ŝfh + M̂f )
s∗


s
= 0


ŝff + M̂f + (ŝhf + M̂h)
s∗


s
= 0


Combining the equations with the same steps as 1, we get:


ŝhh = −ŝff
ŝhf = −ŝfh
M̂h = −M̂f


Thus, we can reduce our system of equations to:


ŝhh


[
θ +


s


1− s


]
+ ŝhf


[
θ +


s∗


1− s∗


]
= ŷf


(θ + 2s)s


(θ + s∗)s∗
ŝhh +


θ + 2s∗


θ + s∗
ŝhf + ŷf + L̂f = 0


ŝhf = −M̂h −
1


2
(ŷf + L̂f )


−ŝhh
s


s∗
+ ŝhf + M̂h


(
1− s


s∗


)
= 0


Combining the last two equations, provided that s 6= s∗, yields:


ŝhf = ŝhh −
s− s∗


2s
(ŷf + L̂f )
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Substituting (ŷf + L̂f ) into the zero profit condition, yields:


ŝhh = αŝhf


α =
(s∗(θ + 2s∗) + θs)s∗


((s− s∗)(θ + 2s) + 2(θ + s∗)s∗)s


and α > 0. Then,


ŝhf = βŷf


β =


[(
αθ + α


s


1− s


)
+ θ +


s∗


1− s∗


]−1


Since both market shares vary positively with the per capita income, from the zero profit condition
we have that per capita income falls as the population gets larger. We can find the sign of M̂h in
the following way:


M̂h


( s
s∗
− 1
)


= −ŝhh
s


s∗
+ ŝhf =


(
1− α s


s∗


)
ŝhf


The term multiplying M̂h is positive. Let us consider the term multiplying ŝhf :(
1− α s


s∗


)
= 1− (s∗(θ + 2s∗) + θs)


((s− s∗)(θ + 2s) + 2(θ + s∗)s∗)
=


=
−(s∗(θ + 2s∗) + θs) + (s− s∗)(θ + 2s) + 2(θ + s∗)s∗


(s− s∗)(θ + 2s) + 2(θ + s∗)s∗
=


=
2s2 − s∗[θ + θ − 2θ + 2s∗ − 2s∗ + 2s]


(s− s∗)(θ + 2s) + 2(θ + s∗)s∗
=


=
2s(s− s∗)


(s− s∗)(θ + 2s) + 2(θ + s∗)s∗
> 0


Hence, M̂h is increasing in ŷf .


1.8 Numerical exercise


I solve numerically the four equations that determine the optimal scope of firms, the two zero profit
conditions and the trade balance condition. I use the following parameters:


• τ = 1.7


• L = 1


• ch = 1


• F = 0.01


• q̄ = 0.001


I vary cf ∈ [0.5, 2] and Lf ∈ [0.5, 2] for θ = [3, 6, 9]. The plots of the variables of interests are shown
here
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Figure 1: Foreign income as a function of cf and Lf


Figure 2: Mass of varieties at home from home δhh as a function of yf and Lf


Figure 3: Mass of varieties abroad from home δhf as a function of yf and Lf
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Figure 4: Mass of varieties abroad from abroad δff as a function of yf and Lf


Figure 5: Mass of varieties at home from abroad δfh as a function of yf and Lf


Figure 6: Market share of home firms abroad shf as a function of yf and Lf
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Figure 7: Home firms Mh as a function of yf and Lf


Figure 8: Foreign firms Mf as a function of yf and Lf


Figure 9: Total mass of varieties at home ∆h as a function of yf and Lf


1.9 Heterogeneous firms model and numerical exercise


In this section I will outline the algorithm to solve the heterogeneous firms model. As stated in
section 4, firms in each country i know their cost parameter ck,i. ck,i is drawn from a (inverse)
Pareto distribution with maximum c̄i and shape parameter β = 4. In the baseline case c̄i = 5.
I will then change the parameter c̄f to 4.5 (which correspond to a 10% reduction in the costs of
foreign firms).
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In practice


ck,i = c̄iU
1
β (46)


where U is a draw from a uniform distribution [0,1). I draw 200 cost parameter in each country, and
order the firms from the more productive to the least productive. That is, c1,i = mink∈[1,100](ck,1).
The other parameters of the model are:


• F=0.15 ( or F=0.1 in another specification)


• θ = 3


• τ = 1.7


• b=0.1


• q̄ = 1


• L=1 in both economies


The algorithm is going to have four loops. Note that I normalize the wage of the home economy
to one.
Mass of varieties loop.
For each destination j, given the number of firms Mh, Mf , wage wf and per capita incomes yh and
yf , each firm takes the actions of the other firms as given a solves:


ck,iτijwi[δk,ij + b]θ =
1− sk,ij
q̄λj


(47)


to find δk,ij . The marginal utility of income and the market share of the firm equal:


λj =
1


yj


∑
i=h,f


Mi∑
k=1


θδk,ij − 2b


θ + 2


sk,ij =
θδk,ij − 2b


θ + 2


1


λjyj


From an initial guess of the mass of varieties, each firm computes its best response to other firms’
choices. Each firm’s mass of variety is then used to compute the marginal utility of income and its
market share. The algorithm continues until a fixed point is reached.
Free Entry.
To avoid uninteresting multiple equilibria, entry will be sequential starting from the most productive
firm. Let the profits from sales in country j be given by:


πk,ij =
Lj q̄ck,iτijwi[δk,ij + b]θ


(θ + 2)(θ + 1)(−1− sk,ij)
[
(θ2


1 − θ + θsk,ij)sk,ij − b(3θsk,ijθ − 2)
]


(48)


Total profits of firm k in country i are:


Πk,i = πk,ih + πk,if − Fwi (49)


Firms will enter until profits of all firms are positive, and adding a new firm will drop its profits
below to zero. The equilibrium number of firms Mh and Mf will be such that (writing profits as
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function of the number of firms):


ΠMh,h(Mh,Mf ) > 0 and ΠMh+1,h(Mh + 1,Mf ) < 0 and


ΠMf ,f (Mh,Mf ) > 0 and ΠMf+1,f (Mh,Mf + 1) < 0 or


ΠMi,i(Mh,Mf ) > 0 and ΠMi+1,i(Mh + 1,Mf + 1) < 0 for i=h,f


where the last condition rules out uninteresting stalling situations. In practice, I start with the
three most productive firms in each country. The equilibrium mass of varieties are determined by
the corresponding loop. Then firms compute their profits. If the profits of adding a new firm in
either country are positive, a new firm will enter.
Profits per capita loop
Given wages wh = 1 and wf , we want to find the equilibrium per capita income. That is, given
wages and and a guess for per capita income yh, yf , I find the equilibrium number of firms with
the previous algorithm. Then, we can compute per capita profits and find the corresponding per
capita income:


πh =


Mh∑
k=1


Πk,h/Lh


πf =


Mf∑
k=1


Πk,f/Lf


yi = wi + πi


In other words, we want to find the profits per capita such that, given the wages, the per capita
income that determines consumers demand is consistent with the profits obtained by firms.
Equilibrium wage To find the equilibrium level of wf I use trade balance:


Mh∑
k=1


sk,hfyfLf =


Mf∑
k=1


sk,fhyhLh (50)


The following tables shows summary statistics for two different values of F.
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Table 1: Summary statistics for F=0.15


Variable c̄f = 5 c̄f = 4.5


wh 1 1
wf 1.00 1.02
yh 1.32 1.20
yf 1.30 1.24
δ̄hh 0.62 0.55
δ̄hf 0.51 0.46
δ̄ff 0.61 0.57
δ̄fh 0.51 0.46
s̄hh 0.18 0.14
s̄hf 0.15 0.11
s̄ff 0.18 0.14
s̄fh 0.15 0.11
Mh 3 4
Mf 3 4


Table 2: Summary statistics for F=0.1


Variable c̄f = 5 c̄f = 4.5


wh 1 1
wf 1.007 1.033
yh 1.200 1.171
yf 1.208 1.228
δ̄hh 0.486 0.481
δ̄hf 0.396 0.395
δ̄ff 0.489 0.504
δ̄fh 0.397 0.405
s̄hh 0.093 0.092
s̄hf 0.073 0.072
s̄ff 0.094 0.095
s̄fh 0.073 0.072
Mh 6 6
Mf 6 6
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2 Appendix B


2.1 Regressions


Table 3: Robustness checks for section 2. Dependent vari-
able: log of number of products by exporter


(1) (2) (Averages)


income per capita .05 .07 .04
(.01)*** (.02)** (.02)**


log dist -.05 -.10 -.20
(.05) (.07) (.03)***


contig .19 .16 .11
(.03)*** (.02)*** (.07)


lang. off -.28 -.16 .06
(.09)** (.05)** (.04)


lang. ethno .50 .43 .06
(.13)** (.11)*** (.03)*


colony -.32 -.35 .12
(.22) (.23) (.07)*


comcol -.12 -.05 -.07
(.07) (.10) (.05)


col45 .30 .25 .49
(.42) (.35) (.21)**


same country .11 .08 .18
(.10) (.11) (.09)*


RTA .10 .06 -.03
(.02)*** (.02)** (.05)


Common leg .00 .03 -.00
(.03) (.03) (.02)


Common curr .24 .19 .29
(.08)** (.07)** (.12)**


log pop .06 .03
(.02)** (.01)***


log gini -.03 .28
(.11) (.06)***


N.Obs. 130834 121261 2441
R2 .66 .68 .33


(1) and (2) use the same data from Table 3 of the paper. (Av-
erages) uses the average number of products sold by firms in
28 countries, from the dowloadable dataset of the Exporter
Dynamics Database. Variables from CEPII: log dist, contig,
lang. off = 1 for common official of primary language,
lang. ethno = 1 if a language is spoken by at least 9% of the pop-
ulation in both countries. colony = 1 for pairs ever in colonial re-
lationship, comcol = 1 for common colonizer post 1945, col45 = 1
for pairs in colonial relationship post 1945, same country = 1 if
countries were or are the same country, RTA for regional trade
agreement, Common leg for common legislation, Common curr
for countries in a currency union. Per capita income, Population
and Gini index are from WDI. Standard errors are clustered at
the exporting country level. ***: significant at 99%, ** at 95%,
* at 90%.
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Table 4: Regression results shown in section 5 - Full set of estimates


ALB BGR GTM JOR MEX PER SEN All


βy .35 .22 .11 .23 .13 .12 .09 .12
(.12)*** (.03)*** (.03)*** (.06)*** (.05)** (.03)*** (.05) (.01)***


βs .21 .16 .14 .19 .21 .15 .07 .10
(.02)*** (.01)*** (.01)*** (.01)*** (.001)*** (.01)*** (.02)*** (.01)***


β1−s -3024 67 -2073 1140 -291 300 -2.9 -163
2770 (11)*** (2067) (128)*** (261) (.338) (94) (226)


rel dist -.13 -.02 .10 .12 -.05 .06 .05 .08
(.11) (.05) (.06)* (.10) (.09) (.10) (.11) (.04)**


contig -.39 -.01 .52 -.13 .88 .27 -.04 .38
(.09)*** (.12) (.07)*** .52 (.06)*** (.13)** (.27) (.09)***


com lang - - -.53 -.36 -.25 -.63 -.15 -.22
- - (.11)*** (.21)* (.11)* (.10)*** (.25) (.07)*


com lang ethn .36 .14 .53 .29 - .68 .01 .56
(.035) (.15) (.04)*** (.14)** - (.07)*** (.21) (.06)***


colony .07 .14 .09 .04 .49 .07 1.05 -.30
(.18) (.15) (.13) (.26) (.16)*** (.13) (.11)*** (.14)**


comcol - - - .19 - - -.21 -.11
- - - (.18) - - (.24) (.09)


col45 - - - - - - - .44
- - - - - - - (.30)


same ctry - - - - -.35 -.11 .56 -.27
- - - - (.20)* (.10) (.19)*** (.12)*


landlock -.74 -.15 -.22 -.05 -.43 -.15 -.18 -.11
(.13)*** (.11) (.07) (.13) (.11)*** (.08)* (.19) (.10)


island -.61 -.04 .02 -.24 .05 -.02 -.48 -.07
(.38) (.11) (.10) (.23) (.16) (.10) (.24)* (.03)**


N.Obs. 1002 8844 2982 556 44338 7437 206 65365
R2 .40 .28 .32 .45 .60 .29 .16 .31


Results from OLS on equation 22. Robust std. error in parenthesis. Cluster: destination country. ***: significant at
99%, ** at 95%, * at 90%. The additional controls are: relative distance in logs, a dummy for contiguity, common official
language, a dummy if a language is spoken by at least 9% of the population in both countries, a dummy for colonial
relationship, common colonizer, colonial relationship post 1945, if country were the same country, landlocked and island.
”-” indicates that the variable is dropped in the regression because of multicollinearity of lack of observations.
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Table 5: Regression results from OLS on 22


ALB BGR GTM JOR MEX PER SEN All


βy .39 .22 .19 .21 .18 .24 .11 .28
(.09)*** (.03)*** (.04)*** (.04)*** (.04)*** (.07)*** (.06)* (.04)***


βs .20 .157 .13 .17 .20 .13 .06 .18
(.02)*** (.01)*** (.01)*** (.01)*** (.01)*** (.01)*** (.02)*** (.02)***


β1−s 4958 86.9 -1831 929 -367 241 -60 50
(1811)*** (18)*** (1560) (162)*** (265) (328) (50) (51)


rel dist -.27 -.02 -.27 .20 -.05 -.33 -.02 -.02
(.10)*** (.05) (.08)*** (.05)*** (.07) (.15)** (.09) (.04)


contig -.46 -.01 -.19 .35 .94 -.23 .09 .72
(.15)*** (.15) (.17) (.16)*** (.08)*** (.22) (.2) (.15)***


N.Obs. 1015 9419 3130 671 46457 7967 244 68903
R2 .38 .28 .28 .36 .59 .22 .08 .48


Results from OLS on equation 22. Robust std. error in parenthesis. Cluster: destination country. ***: significant at
99%, ** at 95%, * at 90%. The additional controls are: relative distance in logs, a dummy for contiguity.
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