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Introduction

Hallak and Levinsohn (2005): “Countries don’t trade. Firms trade.”

Since around 1990, trade economists have increasingly used data from
individual firms/plants in order to better understand:

Why countries trade.
The nature of trade costs.
The mechanisms of adjustment to trade liberalization: mark-ups, entry,
exit, productivity changes, factor price changes.
Who are the winners and losers of trade liberalization (across firms,
across workers)?

This has been an extremely influential development for the field.
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Stylized Facts about Trade at the Firm-Level

Exporting is extremely rare.

Exporters are different:

They are larger.
They are more productive.
They use factors differently.
They pay higher wages.

We will go through some of these findings first.
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Exporting is Rare

Two papers provide a clear characterization of just how rare exporting
activity is among firms:

1 Bernard, Jensen, Redding and Schott (JEL, forthcoming) on US
manufacturing. (See also their 2007 JEP.)

2 Eaton, Kortum and Kramarz (2011, ECMA) on French manufacturing.

It was initially hard to match firm-level datasets (which typically
contain data on total output/sales, but not sales by destination) to
shipment-level trade datasets, but fortunately this can now be
achieved in many countries around the world.
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Exporting is Rare
BJRS (2017)

Global Firms

Heckscher-Ohlin comparative advantage, in which �rm export decisions are in�uenced by the interaction
of cross-industry di�erences in factor intensity and cross-country di�erences in factor abundance.

(1) (2) (3)

Percent of 
Firms

Fraction of 
Firms that 

Export

Mean Exports as 
a Share of Total 

Shipments
311 Food Manufacturing 6.8 0.23 0.21
312 Beverage and Tobacco Product 0.9 0.30 0.30
313 Textile Mills 0.8 0.57 0.39
314 Textile Product Mills 2.7 0.19 0.12
315 Apparel Manufacturing 3.6 0.22 0.16
316 Leather and Allied Product 0.3 0.56 0.19 checked
321 Wood Product Manufacturing 4.8 0.21 0.09
322 Paper Manufacturing 1.5 0.48 0.06
323 Printing and Related Support 11.1 0.15 0.10 from
324 Petroleum and Coal Products 0.5 0.34 0.13 MK_CMF_EXP_NEW_CLEAN.lst
325 Chemical Manufacturing 3.3 0.65 0.23
326 Plastics and Rubber Products 3.9 0.59 0.11 USES LFTTD TO INDICATE "FIRM" LEVEL EXPORTS
327 Nonmetallic Mineral Product 4.3 0.19 0.09
331 Primary Metal Manufacturing 1.5 0.58 0.31
332 Fabricated Metal Product 20.6 0.30 0.09
333 Machinery Manufacturing 8.7 0.61 0.15
334 Computer and Electronic Product 3.9 0.75 0.28
335 Electrical Equipment, Appliance, 1.7 0.70 0.47
336 Transportation Equipment 3.4 0.57 0.16
337 Furniture and Related Product 6.5 0.16 0.14
339 Miscellaneous Manufacturing 9.3 0.32 0.16
Aggregate Manufacturing 100 0.35 0.17

NAICS Industry

Notes: Data are from the 2007 U.S. Census of Manufactures. Column (1) summarizes the
distribution of manufacturing firms across three-digit NAICS manufacturing industries.
Column (2) reports the share of firms ineach industry thatexport. Firm exports are measured
using customs information from LFTTD. Column (3) reports mean exports as a percent of
total shipments across all firms that export in the noted industry.

Table 1: Firm Exporting

In Column (3), we report the average share of exports in �rm shipments for each sector. In a world
of identical and homothetic preferences and no trade costs, this share of exports in �rm shipments would
equal the share of the rest of the world in world GDP (see also Brooks (2006)). However, we �nd an
average export share for manufacturing as a whole of 17 percent, which is substantially lower than this
frictionless benchmark. A natural explanation is variable trade costs. In our theoretical framework, these
trade frictions reduce the share of exports in �rm shipments through both the extensive margins (the
number of countries to which a �rm exports and the number of products the �rm exports to a given
country) and the intensive margin (exports of a given product to a given country).

As apparent from Column (3), this average share of exports in �rm shipments also varies substantially
across sectors, from a a high of 47 percent in Electrical Equipment (335) to a low of 6 percent in Paper
Manufacturing (322). In the theory developed above, such variation in average export shares is driven
by di�erences in trade costs across industries and the pattern of comparative advantage, as determined

22
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Exporting is Rare
BJRS (2017)

Global Firms

workers between �rms is random conditional on �rm �xed e�ects, worker �xed e�ects and time-varying
worker observables. In general, this literature �nds a role for both unobserved di�erences in workforce
composition and wage premia, with their relative contributions varying across studies, as in Baumgarden
(2013), Davidson, Heyman, Matusz, Sjöholm, and Zhu (2014), Frías, Kaplan, and Verhoogen (2015), Krishna,
Poole, and Senses (2014), Munch and Skaksen (2008) and Schank, Schnabel, and Wagner (2007).

4.3 Firm Importing

Our theoretical framework above emphasizes that �rms self-select into importing as well as into export-
ing. In Table 3, we compare �rm importing and exporting using the 2007 LFTTD. Column (1) reproduces
the share of each three-digit North American Industrial Classi�cation (NAIC) industry in the number of
manufacturing �rms from Table 1; Column (2) reproduces the share of �rms within each industry that
export from Table 1; Column (3) reports the share of �rms within each industry that import; and Column
(4) summarizes the share of �rms within each industry that both export and import.

(1) (2) (3) (4)

Percent of All 
Firms

Fraction of 
Firms that 

Export

Fraction of 
Firms that 

Import

Fraction of 
Firms that 
Import & 

Export
311 Food Manufacturing 6.8 0.23 0.15 0.10
312 Beverage and Tobacco Product 0.9 0.30 0.18 0.11
313 Textile Mills 0.8 0.57 0.44 0.37
314 Textile Product Mills 2.7 0.19 0.14 0.09 checked
315 Apparel Manufacturing 3.6 0.22 0.23 0.15
316 Leather and Allied Product 0.3 0.56 0.53 0.40
321 Wood Product Manufacturing 4.8 0.21 0.09 0.06 from
322 Paper Manufacturing 1.5 0.48 0.25 0.21 MK_CMF_EXP_NEW_CLEAN.lst
323 Printing and Related Support 11.1 0.15 0.05 0.03
324 Petroleum and Coal Products 0.5 0.34 0.18 0.14 Correlation between firm importing and exporting
325 Chemical Manufacturing 3.3 0.65 0.40 0.36 0.907263
326 Plastics and Rubber Products 3.9 0.59 0.34 0.29
327 Nonmetallic Mineral Product 4.3 0.19 0.15 0.09 USES LFTTD TO INDICATE "FIRM" LEVEL EXPORTS AND IMPORTS
331 Primary Metal Manufacturing 1.5 0.58 0.32 0.29
332 Fabricated Metal Product 20.6 0.30 0.12 0.10
333 Machinery Manufacturing 8.7 0.61 0.30 0.28
334 Computer and Electronic Product 3.9 0.75 0.50 0.47
335 Electrical Equipment, Appliance, 1.7 0.70 0.46 0.41
336 Transportation Equipment 3.4 0.57 0.35 0.31
337 Furniture and Related Product 6.5 0.16 0.12 0.07
339 Miscellaneous Manufacturing 9.3 0.32 0.20 0.17
Aggregate Manufacturing 100 0.35 0.20 0.16

NAICS Industry

Notes: Dataare for 2007 and are for firms that appear in both the U.S.Census of Manufacturers and the LFTTD. Firm
exports and imports are measured using customs information from LFTTD. Column (1) summarizes the distribution of
manufacturing firms across three-digit NAICS industries. Remaining columns report the percent of firms in each
industry that export, import and do both. 

Table 3: Firm Importing and Exporting

We �nd a broadly similar pattern of results for �rm importing in Table 3 as for �rm exporting in Table

26
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EKK (2011)
Out of 229,9000 French manufacturing firms, only 34,035 sell abroad (and 523 of them
don’t sell in France)
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Panel B: Normalized Entry
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Figure 1: Entry and Sales by Market Size
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Exporters are Different

The most influential findings about exporting and intra-industry
heterogeneity have been related to:

Exporters being larger.
Exporters being more productive.

But there are other “exporter premia” too.

Clearly there is a difficult issue of selection versus treatment here.
But for now we’ll focus on the raw, descriptive statistics.
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Exporter Premia in the United States
BJRS (2017)

Global Firms

industry �xed e�ects in Column (2) to focus on within-industry di�erences between exporters and non-
exporters, these performance di�erences become slightly smaller, but remain statistically signi�cant at
the 1 percent level. We continue to �nd that exporters are larger than non-exporters, by 111 percent for
employment and 135 percent for shipments. Exporters also remain more productive than non-exporters,
by 19 percent for value-added per worker and 4 percent for TFP. Column (3) shows that these performance
di�erences are not driven simply by �rm size. After including log �rm employment as an additional control,
we continue to �nd statistically signi�cant di�erences between exporters and non-exporters within the
same industry for all the other performance measures.

(1) (2) (3)
Log Employment 1.28 1.11 -
Log Shipments 1.72 1.35 0.24
Log Value Added per Worker 0.33 0.19 0.21
Log TFP 0.03 0.04 0.04
Log Wage 0.21 0.09 0.10
Log Capital per Worker 0.28 0.16 0.20
Log Skill per Worker 0.06 0.01 0.11

Additional Covariates None Industry Fixed 
Effects

Industry Fixed 
Effects, Log 
Employment

Exporter Premia

Notes: Notes: Data are for 2007 and are from the U.S. Census of Manufactures. All results 
are from bivariate OLS regressions of firm characteristic in first column on a dummy 
variable indicating firm's export status. Firm exports measured using customs information 
from LFTTD. Columns two and three include industry fixed effects and industry fixed 
effects plus log firm employment, respectively, as additional controls.  Total factor 
productivity (TFP) is computed as in Caves et al (1982). Capital and skill per worker are 
capital stock and non-production workers per total employment, respectively. All results 
are significant at the 1 percent level except the Log Skill per Worker results in column 2 
which are not significant at the 10 percent level. 

Table 2: Exporter Premia

Comparing the results for 2007 in Table 2 with those for 2002 in Bernard, Jensen, Redding, and Schott
(2007), we �nd stable performance di�erences between exporters and non-exporters, which become some-
what larger over time. Following the early evidence for the United States in Bernard and Jensen (1995,
1999), similar performance di�erences between exporters and non-exporters have been found for a range
of developed and developing countries, including France (Eaton, Kortum, and Kramarz (2004)), Germany
(Bernard and Wagner (1997)), Slovenia (De Loecker (2007)) and Sub-Saharan African countries (Van Biese-
broeck (2005)), among many others. Even within a given country, similar performance di�erences are

(1982). We use log di�erences to approximate the percentage di�erences between exporters and non-exporters, which understates
the magnitude of the percentage di�erences. For example, from Column (1) of Table 2, exporters are 260 percent larger than
nonexporters in terms of employment (since 100*(exp(1.28)-1)=260).

24
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Exporter Premia in the United States
BJRS (2017)

Global Firms

performance di�erences for U.S. manufacturing industries, using an analogous speci�cation to that for
�rm exporting in Table 2. All speci�cations in Table 4 control for industry �xed e�ects and all speci�ca-
tions except for employment control for �rm size as measured by log employment.

(1) (2) (3)

Exporter Premia Importer Premia
Exporter & 

Importer Premia
Log Employment 1.11 1.20 1.39
Log Shipments 0.24 0.32 0.36 checked
Log Value Added per Worker 0.21 0.25 0.28
Log TFP 0.04 0.03 0.03
Log Wage 0.10 0.09 0.11 from
Log Capital per Worker 0.20 0.28 0.34 MK_CMF_EXP_NEW_CLEAN.lst
Log Skill per Worker 0.11 0.16 0.18

USES LFTTD TO INDICATE "FIRM" LEVEL EXPORTS AND IMPORTS
Notes: Dataare for 2007 and are for firms thatappear inboth the U.S.Census of Manufacturers
and the LFTTD. All results are from bivariateOLSregressionsof a given firm characteristic on
the dummy variable noted at the top of each column as well as industry fixed effects. All
specifications except for employment also include firm employment as an additional control.
Firm exports and imports are measured using customs information from LFTTD. Total factor
productivity (TFP) is computed as inCaves et al (1982). Capitaland skill perworker are capital
stock and non-production workers per total employment, respectively.All results are significant
at the 1 percent level.

Table 4: Exporter and Importer Premia

Consistent with the selection forces emphasized in our model, we �nd a similar pattern of results for
importing as for exporting. After controlling for �rm size, we �nd import premia within industries of
around 120 percent for employment, 32 percent for shipments, 25 percent for value-added per worker, 3
percent for TFP, 9 percent for wages, 28 percent for capital intensity and 16 percent for skill intensity.26

Consistent with both the selection and magni�cation e�ects emphasized by our model, we �nd the largest
performance di�erences for �rms that simultaneously export and import. In the model, participation in
the international economy along multiple margins ampli�es the e�ect of true di�erences in �rm primitives
on endogenous measures of �rm performance.27

To examine the implications of �rm selection into importing for �rm and aggregate productivity,
Blaum, Lelarge, and Peters (2014) develop a framework in which �rm-level data on value-added and do-
mestic expenditure shares provide su�cient statistics for the impact of trade in intermediate inputs on
consumer prices. Within this framework, a reduction in a �rm’s domestic expenditure share implies a
reduction in its unit costs. Using the observed joint distribution of �rm value-added and domestic expen-
diture shares in the data, this framework implies substantial heterogeneity across �rms in the e�ects of

26Again we use the log approximation, which can can substantially understate the size of these performance di�erences. Taking
exponents of the employment coe�cient in Column (2) of Table 4, importing �rms have 232 percent more employment (since
100*(exp(1.20)-1)=232).

27While we focus on �rm exporting and importing, similar performance di�erences are observed between multinationals and
other �rms. See for example Doms and Jensen (1998), Helpman, Melitz, and Yeaple (2004) and Yeaple (2009).

28
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The Exporter Premium: Productivity
Bernard, Eaton, Jensen and Kortum (AER, 2003) for US dataTHE AMERICAN ECONOMIC REVIEW 

1D 
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FIGURE 2A. RATIO OF PLANT LABOR PRODUCTIVITY TO OVERALL MEAN 

across industries certainly appear in the data, 
what is surprising is how little industry explains 
about exporting and productivity. 

One might argue that industry is not that 
informative about exporter status because it is a 
poor indicator of factor intensity, which is the 
true determinant of both productivity and export 
activity. We explore this possibility by allocat- 
ing plants into 500 bins according to capital 
intensity (as measured by total assets per 
worker) and into 500 bins according to the share 
of payments to nonproduction workers as a 
share of labor costs, a standard indicator of skill 
intensity. (Bins were defined so that each con- 
tains the same number of plants.) As shown in 
Table 2, even within these bins the standard 
deviation of log productivity was nearly as high 
as in the raw sample. Factor intensity did even 
less than industry in explaining the productivity 
advantage of exporters (although each made a 
modest contribution toward explaining the dif- 
ference in the raw data). Taking both industry 
and factor intensity into account took us a bit 

further. Assigning plants within each 4-digit 
industry to one of ten factor intensity deciles 
reduced the productivity advantage of exporters 
within these bins to 9 percent, using capital 
intensity, and to 11 percent, using our skill- 
intensity measure. 

Nevertheless, even controlling for industry 
and factor-intensity differences, substantial het- 
erogeneity in productivity, and a productivity 
advantage of exporters, remains. Hence a satis- 
factory explanation of these phenomena must 
go beyond the industry or factor-intensity di- 
mension (although we concede that these fac- 
tors are not irrelevant). We consequently pursue 
an explanation of the plant-level facts that, as 
an early foray, bypasses industry and factor- 
intensity differences. 

II. The Model 

Our model introduces imperfect competition 
into Eaton and Kortum's (2002) probabilistic 
formulation of comparative advantage, which 
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The Exporter Premium: Productivity
Bernard, Eaton, Jensen and Kortum (AER, 2003) for US dataVOL. 93 NO. 4 BERNARD ET AL.: PLANTS, PRODUCTIVITY IN INTERNATIONAL TRADE 
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FIGURE 2B. RATIO OF PLANT LABOR PRODUCTIVITY TO 4-DIGIT INDUSTRY MEAN 

TABLE 2-PLANT-LEVEL PRODUCTIVITY FACTS 

Variability Advantage of exporters 
Productivity measure (standard deviation (exporter less nonexporter 
(value added per worker) of log productivity) average log productivity, percent) 

Unconditional 0.75 33 
Within 4-digit industries 0.66 15 
Within capital-intensity bins 0.67 20 
Within production labor-share bins 0.73 25 
Within industries (capital bins) 0.60 9 
Within industries (production labor bins) 0.64 11 

Notes: The statistics are calculated from all plants in the 1992 Census of Manufactures. The "within" measures subtract the 
mean value of log productivity for each category. There are 450 4-digit industries, 500 capital-intensity bins (based on total 
assets per worker), 500 production labor-share bins (based on payments to production workers as a share of total labor cost). 
When appearing within industries there are 10 capital-intensity bins or 10 production labor-share bins. 

itself extends the Ricardian model of Rudiger tinuum of goods indexed by j E [0, 1]. De- 
Dombusch et al. (1977) to incorporate an arbi- mand everywhere combines goods with a con- 
trary number N of countries. stant elasticity of substitution a > 0. Hence 

As in this earlier literature, there are a con- expenditure on good j in country n, Xn(j), is 

1273 
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The Exporter Premium: Productivity
EKK (2011) on France (we’ll talk about the model later)
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The Exporter Premium: Domestic Sales
EKK (2011) on France1460 J. EATON, S. KORTUM, AND F. KRAMARZ

FIGURE 3.—Sales in France and market entry.

market on the x axis. The relationship is tight and linear in logs as in Figure 3B,
although slightly flatter, with a slope of −0.57. Firms selling to less popular
markets and to more markets systematically sell more in France.

Delving further into the French sales of exporters to markets of varying pop-
ularity, Figure 3D reports the 95th, 75th, 50th, and 25th percentile sales in
France (on the y axis) against the number of firms selling to each market. Note
the tendency of sales in France to rise with the unpopularity of a destination
across all percentiles (less systematically so for the 25th percentile).9

2.4. Export Intensity

Having looked separately at what exporters sell abroad and what they sell in
France, we now examine the ratio of the two. We introduce the concept of a

9We were able to observe the relationship between market popularity and sales in France for
the 1992 cross section as well. The analog (not shown) of Figure 3C is nearly identical. Further-
more, the changes between 1986 and 1992 in the number of French firms selling in a market
correlate negatively with changes in the mean sales in France of these firms. The only glaring
discrepancy is Iraq, where the number of French exporters plummeted between the two years,
while average sales in France did not skyrocket, as the relationship would dictate.
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Other Exporter Premia

Examples of other exporter premia seen in the data (and there are
many more):

Produce more products: BJRS (2007) and Bernard, Redding and
Schott (QJE, 2011)
Higher Wages: Frias, Kaplan and Verhoogen (2011 wp) using
employer-employee linked data from Mexico (i.e., when a given worker
moves from a purely domestic firm to an exporting firm, his/her wage
rises).
More expensive (potentially indicating higher quality) material inputs:
Kugler and Verhoogen (REStud, 2012) using very detailed data on
inputs used by Colombian firms.
Innovate more: Aw, Roberts and Xu (AER, 2011).
Pollute less: Holladay (2015)
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Eaton, Kortum and Kramarz (ECMA, 2011)

EKK (2011) construct a Melitz (2003)-like model in order to try to
capture key features of French firms’ exporting behavior:

Whether to export at all. (Simple extensive margin).
Which countries to export to. (Country-wise extensive margins).
How much to export to each country. (Intensive margin).

They uncover some striking regularities in the firm-wise sales data in
(multiple) foreign markets.

These ‘power law’ like relationships occur in many settings (e.g.
Gabaix (ARE, 2009; JEP, 2016)).
Most famously, they occur for domestic sales within one market.
In that sense, perhaps it’s not surprising that they also occur market by
market abroad. (Since scale invariance is at the heart of power laws.)

They then (very nicely) show how these moments can be used to
estimate a quantitative Melitz-like model and use the estimated
model to answer counterfactual questions.
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EKK (2011): Stylised Fact 1: Market Entry (averages
across countries)
‘Normalization’ in Panel B: NnF/(XnF/Xn)1456 J. EATON, S. KORTUM, AND F. KRAMARZ

FIGURE 1.—Entry and sales by market size.
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EKK (2011): Stylised Fact 1: Market Entry (averages
across countries)
All exporters export to at least one of these 7 places. But it’s not a strict hierarchy as
one would see in pure Melitz (2003) model.ANATOMY OF INTERNATIONAL TRADE 1457

TABLE I

FRENCH FIRMS EXPORTING TO THE SEVEN MOST POPULAR DESTINATIONS

Number of Fraction of
Export Destination Exporters Exporters

Belgiuma (BE) 17,699 0.520
Germany (DE) 14,579 0.428
Switzerland (CH) 14,173 0.416
Italy (IT) 10,643 0.313
United Kingdom (UK) 9752 0.287
Netherlands (NL) 8294 0.244
United States (US) 7608 0.224

Any destination (all French exporters) 34,035

aBelgium includes Luxembourg.

Note that the relationship is not only very tight, but linear in logs. Correcting
for market share pulls France from the position of a large positive outlier to a
slightly negative one. A regression line has a slope of 0.65.6

While the number of firms selling to a market rises with market size, so do
sales per firm. Figure 1C shows the 95th, 75th, 50th, and 25th percentile sales
in each market (on the y axis) against market size (on the x axis). The upward
drift is apparent across the board.

We now turn to firm entry into different sets of markets. As a starting point
for this examination, suppose firms obey a hierarchy in the sense that any firm
selling to the k+ 1st most popular destination necessarily sells to the kth most
popular destination as well. Not surprisingly, firms are less orderly in their
choice of destinations. Consider exporters to the top seven foreign destina-
tions. Table I reports these destinations and the number of firms selling to
each, as well as the total number of exporters. The last column of the table re-
ports, for each top-seven destination, the unconditional probability of a French
exporter selling there.

Table II lists each of the strings of top-seven destinations that obey a hi-
erarchical structure, together with the number of firms selling to each string
(irrespective of their export activity outside the top 7). Overall, 27 percent of
exporters (9260/34,035) obey a hierarchy among these most popular destina-
tions. The next column of Table II uses the probabilities from Table I to predict
the number of firms selling to each hierarchical string, if selling in one market
is independent of selling in any other of the top seven. Under independence,

6If we make the assumption that French firms do not vary systematically in size from other
(non-French) firms selling in a market, the measure on the y axis indicates the total number of
firms selling in a market. We can then interpret Figure 1B as telling us how the number of sellers
varies with market size.
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EKK (2011): Stylised Fact 1: Market Entry (averages
across countries)
For 27% of exporters, a strict hierarchy is observed over these 7 destinations.1458 J. EATON, S. KORTUM, AND F. KRAMARZ

TABLE II

FRENCH FIRMS SELLING TO STRINGS OF TOP-SEVEN COUNTRIES

Number of French Exporters

Export Stringa Data Under Independence Model

BEa 3988 1700 4417
BE–DE 863 1274 912
BE–DE–CH 579 909 402
BE–DE–CH–IT 330 414 275
BE–DE–CH–IT–UK 313 166 297
BE–DE–CH–IT–UK–NL 781 54 505
BE–DE–CH–IT–UK–NL–US 2406 15 2840

Total 9260 4532 9648

aThe string BE means selling to Belgium but no other among the top 7; BE–DE means
selling to Belgium and Germany but no other, and so forth.

the number of firms adhering to a hierarchy would be less than half of what we
see in the data.

2.2. Sales Distributions

Our second exercise expands on Figure 1C by looking at the entire distri-
bution of sales within individual markets. We plot the sales of each firm in a
particular market (relative to mean sales there) against the fraction of firms
selling in the market who sell at least that much.7 By doing so for all our 113
destinations, a remarkable similarity emerges. Figure 2 plots the results for
Belgium, France, Ireland, and the United States on common axes. The basic
shape is common for size distributions.8

7Following Gabaix and Ibragimov (2011), we construct the x axis as follows. Denote the rank
in terms of sales of French firm j in market n� among the NnF French firms selling there, as rn(j)�
with the firm with the largest sales having rank 1. For each firm j, we calculate (rn(j)− 0�5)/NnF �
To preserve confidentiality, our plots report the geometric mean of a group of adjacent sales. For
the top 1000 sales, a group contains four observations, with larger groups used for lower ranks.

8Sales distributions are often associated with a Pareto distribution, at least in the upper tail
(Simon and Bonini (1958)). To interpret Figure 2 as distributions, let xq

n be the qth percentile
French sales in market n normalized by mean sales in that market. We can write

Pr[xn ≤ xq
n] = q�

where xn is sales of a firm in market n relative to the mean. If the distribution is Pareto with
parameter a > 1 (so that the minimum sales relative to the mean is (a− 1)/a), we have

1 −
(

ax
q
n

a− 1

)−a

= q
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EKK (2011): Stylised Fact 2: Sales Distributions (across
all firms)
Surprisingly similar shape (with ‘mean’ shift) in each destination market (including
home). Power laws (at least in upper tails—upper left, here).

ANATOMY OF INTERNATIONAL TRADE 1459

FIGURE 2.—Sales distributions of French firm: Graphs by country.

2.3. Export Participation and Size in France

How does a firm’s participation in export markets relate to its sales in
France? We organize our firms in two different ways based on our examina-
tion of their entry behavior above.

First, we group firms according to the minimum number of destinations
where they sell. All of our firms, of course, sell to at least one market, while
none sells to all 113 destinations. Figure 3A depicts average sales in France
on the y axis for the group of firms that sell to at least k markets with k on
the x axis. Note the near monotonicity with which sales in France rise with the
number of foreign markets served.

Figure 3B reports, on a log scale, average sales in France of firms selling to
k or more markets against the number of firms selling to k or more markets.
The relationship is strikingly linear with a regression slope of −0.66.

Second, we rank countries according to their popularity as destinations for
exports. The most popular destination is France itself, where all of our firms
sell, followed by Belgium with 17,699 exporters. The least popular is Nepal,
where only 43 French firms sell. Figure 3C depicts average sales in France on
the y axis plotted against the number of firms selling to the kth most popular

or

ln(xq
n)= ln

(
a− 1
a

)
− 1

a
ln(1 − q)�

implying a straight line with slope −1/a� Considering only sales by the top 1 percent of French
firms selling in the four destinations depicted in Figure 2, regressions yield slopes of −0.74 (Bel-
gium), −0.87 (France), −0.69 (Ireland), and −0.82 (United States). Note, however, that the dis-
tributions appear to deviate from a Pareto distribution, especially at the lower end.
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EKK (2011): Stylised Fact 3: Export Participation and
Size in France
Big firms at home are multi-destination exporters.1460 J. EATON, S. KORTUM, AND F. KRAMARZ

FIGURE 3.—Sales in France and market entry.

market on the x axis. The relationship is tight and linear in logs as in Figure 3B,
although slightly flatter, with a slope of −0.57. Firms selling to less popular
markets and to more markets systematically sell more in France.

Delving further into the French sales of exporters to markets of varying pop-
ularity, Figure 3D reports the 95th, 75th, 50th, and 25th percentile sales in
France (on the y axis) against the number of firms selling to each market. Note
the tendency of sales in France to rise with the unpopularity of a destination
across all percentiles (less systematically so for the 25th percentile).9

2.4. Export Intensity

Having looked separately at what exporters sell abroad and what they sell in
France, we now examine the ratio of the two. We introduce the concept of a

9We were able to observe the relationship between market popularity and sales in France for
the 1992 cross section as well. The analog (not shown) of Figure 3C is nearly identical. Further-
more, the changes between 1986 and 1992 in the number of French firms selling in a market
correlate negatively with changes in the mean sales in France of these firms. The only glaring
discrepancy is Iraq, where the number of French exporters plummeted between the two years,
while average sales in France did not skyrocket, as the relationship would dictate.
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EKK (2011): Stylised Fact 4: Export Intensity
Firm-level ratio of sales at home to abroad (XnF (j)/XFF (j)) relative to the average
(X̄nF/X̄FF ). Characteristics of distribution across j ’s plotted here.ANATOMY OF INTERNATIONAL TRADE 1461

FIGURE 4.—Distribution of export intensity, by market.

firm j’s normalized export intensity in market n� which we define as

(XnF(j)/XnF)

(XFF(j)/XFF)
�

Here XnF(j) is French firm j’s sales in market n and XnF are average sales by
French firms in market n (XFF(j) and XFF are the corresponding magnitudes
in France). Scaling by XnF normalizes by the effect of market n on the size of
all French firms there. Scaling by XFF(j) normalizes by firm j’s size in France.

Figure 4 plots the median and 95th percentile normalized export intensity for
each foreign market n (on the y axis) against the number of firms selling to that
market (on the x axis) on log scales. Two aspects stand out: (i) As a destination
becomes more popular, normalized export intensity rises. The slope for the
median is 0.39, but the relationship is noisy. (ii) Normalized “export” intensity
for France itself is identically 1, while median export intensity in Figure 4 is
usually 2 orders of magnitude or more below 1. Even among exporting firms,
sales abroad are small compared to sales at home.

3. THEORY

In seeking to interpret these relationships, we turn to a parsimonious model
which explains where firms sell and how much they sell there. The basic struc-
ture is monopolistic competition: Goods are differentiated, with each one cor-
responding to a firm. Selling in a market requires a fixed cost, while moving
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EKK (2011): Model

The above relationships fit the Melitz (2003) model (with G (.) being
Pareto) in some regards, but not all.

EKK (2011) therefore add some features to Melitz (2003) in order to
bring this model closer to the data.

Most of these will take the flavor of ‘firm-specific shocks/noise’.

The shocks smooths things out and allow for unobserved heterogeneity.
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EKK (2011) Model

Shocks:
Firm (i.e. j)-specific productivity draws (in country i): zi (j). (Like in
Melitz, 2003.) This is Pareto with parameter θ.

Firm-specific demand draw αn(j). The demand they face in market n

(if they sell at p there) is thus: Xn(j) = αn(j)fXn

(
p
Pn

)−(σ−1)

, where f

will be defined shortly.

Firm-specific fixed entry costs Eni (j) = εn(j)EniM(f ), where εn(j) is a
firm-specific “fixed exporting cost shock”, Eni is the fixed exporting
term that appears in Melitz (2003) (i.e. constant across firms). And

M(f ) = 1−(1−f )1−1/λ

1−1/λ , which, following Arkolakis (JPE, 2010), is a

micro-founded “marketing” function that captures how much firms
have to pay to “access” f consumers (this is a choice variable).

EKK allow for g(α, ε) to take any form, but it needs to be the same
across countries n, iid across firms, and within firms independent from
the Pareto distribution of z . (In practice, they use a bivariate
log-normal distribution.)
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EKK (2011) Model: Entry

The entry condition is similar to Melitz (2003). Enter if cost
cni (j) =

wiτij
zi (j)

satisfies:

c ≤ c̄ni (η) ≡
(
ηXn

σEni

)1/(σ−1) Pn

m̄
(1)

Here ηn(j) ≡ αn(j)
εn(j) .

And Xn is total sales in n, Pn is the price index in n, and m̄ is the
(constant) markup.

Integrating this over the distribution g(η) we can solve for how much
entry (measure of firms) there is:

Jni =
κ2

κ1

πniXn

σEni
(2)

This therefore agrees well with Fact 1 (normalized entry is linear in
Xn), provided that Eni is a linear function of Xn). See Fig 1 (B).
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EKK (2011): Stylised Fact 1: Market Entry (averages
across countries)
‘Normalization’: NnF/(XnF/Xn)1456 J. EATON, S. KORTUM, AND F. KRAMARZ

FIGURE 1.—Entry and sales by market size.
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EKK (2011) Model: Firm Sales

The firm sales (conditional on entry) condition is similar to Arkolakis
(2010):

Xni (j) = ε

[
1−

(
c

c̄ni (η)

)λ(σ−1)
](

c

c̄ni (η)

)−(σ−1)

σEni . (3)

For low-cost firms (c << c̄ni (η)), this will be a Pareto distribution (c
is Pareto, so c to any power is also Pareto) in each market (as in
Figure 2).

But the

[
1−

(
c

c̄ni (η)

)λ(σ−1)
]

will cause the sales distribution to

deviate from Pareto in the lower tail (also as in Figure 2).
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EKK (2011): Stylised Fact 2: Sales Distributions (across
all firms)
Surprisingly similar shape (with ‘mean’ shift) in each destination market (including
home). Power laws (at least in upper tails—top left, here).

ANATOMY OF INTERNATIONAL TRADE 1459

FIGURE 2.—Sales distributions of French firm: Graphs by country.

2.3. Export Participation and Size in France

How does a firm’s participation in export markets relate to its sales in
France? We organize our firms in two different ways based on our examina-
tion of their entry behavior above.

First, we group firms according to the minimum number of destinations
where they sell. All of our firms, of course, sell to at least one market, while
none sells to all 113 destinations. Figure 3A depicts average sales in France
on the y axis for the group of firms that sell to at least k markets with k on
the x axis. Note the near monotonicity with which sales in France rise with the
number of foreign markets served.

Figure 3B reports, on a log scale, average sales in France of firms selling to
k or more markets against the number of firms selling to k or more markets.
The relationship is strikingly linear with a regression slope of −0.66.

Second, we rank countries according to their popularity as destinations for
exports. The most popular destination is France itself, where all of our firms
sell, followed by Belgium with 17,699 exporters. The least popular is Nepal,
where only 43 French firms sell. Figure 3C depicts average sales in France on
the y axis plotted against the number of firms selling to the kth most popular

or

ln(xq
n)= ln

(
a− 1
a

)
− 1

a
ln(1 − q)�

implying a straight line with slope −1/a� Considering only sales by the top 1 percent of French
firms selling in the four destinations depicted in Figure 2, regressions yield slopes of −0.74 (Bel-
gium), −0.87 (France), −0.69 (Ireland), and −0.82 (United States). Note, however, that the dis-
tributions appear to deviate from a Pareto distribution, especially at the lower end.
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EKK (2011) Model: Sales in France Conditional on
Foreign Entry

The amount of sales in France conditional on entering market n can
be shown to be (where vnF (j) ≡ (c/c̄ni (η))1/θ):

XFF (j)|n =
αF (j)

ηn(j)

[
1− vnF (j)λ/θ̃

(
NnF

NFF

)λ/θ̃ ( ηn(j)

ηF (j)

)λ]

× vnF (j)−1/θ̃

(
NnF

NFF

)−1/θ̃ κ2

κ1
X̄FF .

Since NnF/NFF is close to zero (everywhere but in France) the
dependence of this on NnF is Pareto with slope −1/θ̃ (and θ̃ ≡ θ

σ−1 ).
As in Figure 3 (C).
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EKK (2011): Stylised Fact 3: Export Participation and
Size in France
Big firms at home are multi-destination exporters.1460 J. EATON, S. KORTUM, AND F. KRAMARZ

FIGURE 3.—Sales in France and market entry.

market on the x axis. The relationship is tight and linear in logs as in Figure 3B,
although slightly flatter, with a slope of −0.57. Firms selling to less popular
markets and to more markets systematically sell more in France.

Delving further into the French sales of exporters to markets of varying pop-
ularity, Figure 3D reports the 95th, 75th, 50th, and 25th percentile sales in
France (on the y axis) against the number of firms selling to each market. Note
the tendency of sales in France to rise with the unpopularity of a destination
across all percentiles (less systematically so for the 25th percentile).9

2.4. Export Intensity

Having looked separately at what exporters sell abroad and what they sell in
France, we now examine the ratio of the two. We introduce the concept of a

9We were able to observe the relationship between market popularity and sales in France for
the 1992 cross section as well. The analog (not shown) of Figure 3C is nearly identical. Further-
more, the changes between 1986 and 1992 in the number of French firms selling in a market
correlate negatively with changes in the mean sales in France of these firms. The only glaring
discrepancy is Iraq, where the number of French exporters plummeted between the two years,
while average sales in France did not skyrocket, as the relationship would dictate.
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EKK (2011) Model: Normalized Export Intensity

This can can be shown to be:

XnF (j)

XFF (j)
/
X̄nF

X̄FF
=
αn(j)

αF (j)

 1− vnF (j)λ/θ̃

1− vnF (j)λ/θ̃
(
NnF
NFF

)λ/θ̃ (
ηn(j)
ηF (j)

)λ
(NnF

NFF

)1/θ̃

Since NnF/NFF is close to zero (everywhere but in France) the
dependence of the square bracket on NnF is negligible. So we are left
with the dependence driven by the term outside the square bracket,
i.e. Pareto with slope 1/θ̃. As in Figure 4.
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EKK (2011): Stylised Fact 4: Export Intensity
Firm-level ratio of sales at home to abroad (XnF (j)/XFF (j)) relative to the average
(X̄nF/X̄FF ). Characteristics of distribution across j ’s plotted here.

ANATOMY OF INTERNATIONAL TRADE 1461

FIGURE 4.—Distribution of export intensity, by market.

firm j’s normalized export intensity in market n� which we define as

(XnF(j)/XnF)

(XFF(j)/XFF)
�

Here XnF(j) is French firm j’s sales in market n and XnF are average sales by
French firms in market n (XFF(j) and XFF are the corresponding magnitudes
in France). Scaling by XnF normalizes by the effect of market n on the size of
all French firms there. Scaling by XFF(j) normalizes by firm j’s size in France.

Figure 4 plots the median and 95th percentile normalized export intensity for
each foreign market n (on the y axis) against the number of firms selling to that
market (on the x axis) on log scales. Two aspects stand out: (i) As a destination
becomes more popular, normalized export intensity rises. The slope for the
median is 0.39, but the relationship is noisy. (ii) Normalized “export” intensity
for France itself is identically 1, while median export intensity in Figure 4 is
usually 2 orders of magnitude or more below 1. Even among exporting firms,
sales abroad are small compared to sales at home.

3. THEORY

In seeking to interpret these relationships, we turn to a parsimonious model
which explains where firms sell and how much they sell there. The basic struc-
ture is monopolistic competition: Goods are differentiated, with each one cor-
responding to a firm. Selling in a market requires a fixed cost, while moving

MIT 14.582 (Costinot and Donaldson) Firm Heterogeneity (Empirics) Spring 2018 (lecture 4) 32 / 38



EKK (2011): Estimation

Use simulated method of moments (SMM).

Basic idea:
Guess a candidate value of the model parameters Θ: θ, covariance
matrix of (α, η) joint log-normal distribution, λ, σ
Draw S values of c from Pareto (θ) distribution, S × C values of and
(α, η) from a joint log-normal distribution. (S is number of firms in
simulated economy; C is number of destination countries.)
Calibrate σEin to Figure 1(C) fit
Calculate value of each simulated firm’s sales to each destination
market (including exit).
Hence calculate any moment in the model (at the candidate Θ) that
could be computed in the firm-level data
Calculate distance between this simulated set of moments and a chosen
set of data moments
Iterate over Θ space to find parameter values with shortest moment
distance.

Moments chosen relate strongly to the four figures we saw earlier
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EKK (2011): Results

Parameter estimates (bootstrapped SEs):

θ̃ = 2.46(0.10)—implies that on average 59% of gross profits are
dissipated by fixed costs of entry in an average market
λ = 0.91(0.12)—close to 1 so allows for lots of small firms to be
entrants but not sell much
σα = 1.69(0.03)—huge shock to demand
ση = 0.34(0.01)—comparatively smaller shock to entry costs
ρ = −0.65(0.03)—rationalizes large variance of sales, across firms,
within average destination markets
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EKK (2011): General Equilibrium

So far, the model estimation procedure took macro aggregates (Xni ,
wi ) as given.

Now add GE features. For each country in the world:

Unit input bundle wi = W β
i P

1−β
i where Wi is the wage.

Nonmanufacturing goods (not traded) and manufacturing goods
(above model) combine via Cobb-Douglass preferences (with share γ).
Fixed costs of entry incur labor costs in the destination country
Countries run trade (net) deficits exogenously given by Di (chosen to
match data)

Counterfactuals:

Consider shock to, say, variable trade costs
Solve (a la Dekle, Eaton and Kortum, 2007) for the change in all
aggregate variables (Wi ,Pi ,Xni ,Nni )
Then feed these macro aggregates into the firm-level simulation to see
firm-level consequences.
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EKK (2011): “Globalization” Counterfactual
A drop in all international trade costs, worldwide, of 10%

1494 J. EATON, S. KORTUM, AND F. KRAMARZ

TABLE V

COUNTERFACTUALS: FIRM ENTRY AND EXIT BY INITIAL SIZE

All Firms Exporters

Counterfactual Counterfactual

Initial Size Interval Baseline No. Change From Change Baseline No. Change From Change
(percentile) of Firms Baseline (%) of Firms Baseline (%)

Not active 0 1118 — 0 1118 —
0 to 10 23,140 −11,551 −49.9 767 15 2.0
10 to 20 23,140 −5702 −24.6 141 78 55.1
20 to 30 23,140 −3759 −16.2 181 192 106.1
30 to 40 23,140 −2486 −10.7 357 357 100.0
40 to 50 23,140 −1704 −7.4 742 614 82.8
50 to 60 23,138 −1141 −4.9 1392 904 65.0
60 to 70 23,142 −726 −3.1 2450 1343 54.8
70 to 80 23,140 −405 −1.8 4286 1829 42.7
80 to 90 23,140 −195 −0.8 7677 2290 29.8
90 to 99 20,826 −38 −0.2 12,807 1915 15.0
99 to 100 2314 0 0.0 2169 62 2.8

Total 231,402 −26,589 32,969 10,716

competition from imports drives almost 27,000 firms out of business, although
almost 11,000 firms start exporting.

Tables V and VI decompose these changes into the contributions of firms
of different baseline size, with Table V considering the counts of firms. Nearly
half the firms in the bottom decile are wiped out, while only the top percentile
avoids any attrition. Because so many firms in the top decile already export,
the greatest number of new exporters emerge from the second highest decile.
The biggest percentage increase in number of exporters is for firms in the third
from the bottom decile.

Table VI decomposes sales revenues. All of the increase is in the top decile,
and most of that in the top percentile. For every other decile, sales decline.
Almost two-thirds of the increase in export revenue is from the top percentile,
although lower deciles experience much higher percentage increases in their
export revenues.

Comparing the numbers in Tables V and VI reveals that, even among sur-
vivors, revenue per firm falls in every decile except the top. In summary, the
decline in trade barriers improves the performance of the very top firms at the
expense of the rest.49

In results not shown, we decompose the findings according to the number of
markets where firms initially sold. Most of the increase in export revenues is

49The first row of the tables pertains to firms that entered only to export. There are only 1108
of them selling a total of $4 million.
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EKK (2011): “Globalization” Counterfactual
A drop in all international trade costs, worldwide, of 10%

ANATOMY OF INTERNATIONAL TRADE 1495

TABLE VI

COUNTERFACTUALS: FIRM GROWTH BY INITIAL SIZE

Total Sales Exports

Counterfactual Counterfactual

Initial Size Interval Baseline Change From Change Baseline Change From Change
(percentile) ($ millions) Baseline (%) ($ millions) Baseline (%)

Not active 0 3 — 0 3 —
0 to 10 41 −24 −58.0 1 2 345.4
10 to 20 190 −91 −47.7 1 2 260.3
20 to 30 469 −183 −39.0 1 3 266.7
30 to 40 953 −308 −32.3 2 7 391.9
40 to 50 1793 −476 −26.6 6 18 307.8
50 to 60 3299 −712 −21.6 18 48 269.7
60 to 70 6188 −1043 −16.9 58 130 223.0
70 to 80 12,548 −1506 −12.0 206 391 189.5
80 to 90 31,268 −1951 −6.2 1085 1501 138.4
90 to 99 148,676 4029 2.7 16,080 11,943 74.3
99 to 100 230,718 18,703 8.1 56,301 20,486 36.4

Total 436,144 16,442 73,758 34,534

among the firms that were already exporting most widely, but the percentage
increase falls with the initial number of markets served. For firms that initially
export to few markets, a substantial share of export growth comes from enter-
ing new markets.

Finally, we can also look at what happens in each foreign market. Very little
of the increase in exports to each market is due to entry (the extensive margin).
We can also look at growth in sales by incumbent firms. As Arkolakis (2010)
would predict, sales by firms with an initially smaller presence grow substan-
tially more than those at the top.50

6. CONCLUSION

A literature that documents the superior performance of exporters, notably
Bernard and Jensen (1995), inspired a new generation of trade theories that in-
corporate producer heterogeneity. These theories, in turn, deliver predictions
beyond the facts that motivated them. To account for the data presented here,

50We can examine another counterfactual analytically: a uniform change F̂ in labor required
for entry. Proportional changes in F̂ cancel out in the expression for π ′

ni� so that the only action
is in equation (47) for the manufacturing price index:

P̂ = F̂ [θ−(σ−1)]/[βθ(σ−1)]�

With F̂ = 1/1�1, the number of French firms selling in every market rises by 10 percent and total
sales increase by the factor 1/0�919 = 1�088 in each market.
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A Selection of Related Work

Blaum, Lelarge and Peters (2017): similar to EKK (2011) but looking
at import sourcing behavior of French firms

Antras, Fort and Tintelnot (AER, 2017): model of “global sourcing”
(combinations of inputs from around the world)

Armenter and Koren (AER, 2014): A “balls and bins” model of trade.
Asking how much of the extensive margin patterns of trade (across
firms, countries, products, etc) could arise from a purely probabilistic
model. Large scope for this given the highly sparse nature of the data
in this regard.

Armenter and Koren (JEEA, 2015): Asks how much of the exporter
premium and exporting firm share can be explained by firm size (and
hence IRTS).
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