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Recent research in international trade 
emphasizes the importance of firms’ extensive 
margins for understanding the overall pattern 
of world trade, as well as how firms respond 
to specific events such as trade liberalization.1 
While initial interest concentrated on the exten-
sive margin of firm entry and exit, subsequent 
theoretical research highlights the number of 
goods firms export, the number of countries 
to which they export, and even the frequency 
with which transactions are scheduled.2 A 
key insight of this literature is that the exten-
sive margins of trade can account for a large 
share of the variation in imports and exports 

1 A longer version of this paper contains additional 
results and is available on the AER Web site (http://www.
aeaweb.org/articles.php?doi=10.1257/aer.99.2.487).

2 See, for example, Marc J. Melitz (2003) and Bernard, 
Jonathon Eaton, Jensen, and Samuel S. Kortum (2003), 
Bernard, Redding, and Schott (2006, forthcoming), Eaton, 
Kortum, and Francis Kramarz (2008), and Eaton et al. 
(2008).
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across countries. The well-known “gravity’’ 
relationship between trade flows and distance, 
for example, is driven almost exclusively by the 
extensive margin: while the number of firms 
and the number of traded products decline sig-
nificantly with  distance, the intensive margin 
of average import or export value per firm-
product, if anything, increases.3

We use detailed US trade statistics to provide 
a broad overview of how the margins of trade 
contribute to differences in imports and exports 
across trading partners, types of trade (i.e., arm’s-
length versus related-party), and both short and 
long time horizons. We find that variation in 
imports and exports across trading partners is 
primarily due to extensive margins, while varia-
tion in trade across one-year intervals is domi-
nated by the intensive margin. These seemingly 
divergent results can be reconciled by consid-
ering the small size of new entrants relative 
to incumbents, and their subsequent relatively 
strong growth conditional on survival. Across 
five- and ten-year time horizons, we find that the 
relative contribution of the extensive margins 
rises. Comparing arm’s-length and related-party 
trade, we find the intensive margin to be rela-
tively more influential for related-party trade in 
both the time series and the cross section.

We also investigate the behavior of US exports 
and imports around the 1997 Asian financial 
crisis. While there are substantial changes in 
extensive margins around the crisis, the intensive 
margin accounts for the majority of the export 
declines and import increases. We find that 
related-party trade with Asia reacts quite differ-
ently to the crisis: both related-party exports and 
imports rise relative to arm’s-length flows, due to 
strong growth in the intensive margin. These out-
comes suggest multinational firms may respond 

3 See Bernard et al. (2007).

†Discussants: Jim Tybout, Pennsylvania State 
University; Jan De Loecker, New York University; Beata 
Javorcik, Oxford University.

* Bernard: Tuck School of Business, Dartmouth College, 
100 Tuck Hall, Hanover, NH 03755, and NBER (e-mail: 
andrew.b.bernard@dartmouth.edu); Jensen: McDonough 
School of Business, Georgetown University, 411 Old North, 
Washington, D.C. 20057, and NBER (e-mail: jbj24@
georgetown.edu); Redding: London School of Economics, 
Houghton Street, London WC2A 2AE, and CEPR (e-mail: 
s.j.redding@lse.ac.uk); Schott: Yale School of Management, 
135 Prospect Street, New Haven, CT 06520, and NBER 
(e-mail: peter.schott@yale.edu). We thank Jim Tybout 
for insightful comments, Jim Davis for timely disclosure, 
Evan Gill, Justin Pierce, and Antoine Gervais for excellent 
research assistance, and the National Science Foundation 
for research support. Empirical analysis was conducted at 
Census Research Data Centers. Any opinions, findings, con-
clusions, or recommendations expressed in this material are 
those of the authors and do not necessarily reflect the views 
of the NSF or the US Census Bureau. Results have been 
screened to insure that no confidential data are revealed.



MAY 2009488 AEA PAPERS AND PROCEEDINGS

differently to macroeconomic shocks than arm’s-
length firms.

I. Data

We use the US Linked/Longitudinal Firm 
Trade Transaction Database (LFTTD), which 
links individual US trade transactions to US 
firms.4 For each export and import transac-
tion, we observe the US firm engaging in the 
transaction, the ten-digit Harmonized System 
(HS) classification of the product shipped, the 
(nominal) value shipped, the shipment date, the 
destination or source country, and whether the 
transaction takes place at “arm’s length” (AL) or 
between “related parties” (RP).5 Export (import) 
partners are “related” if either party owns, 
directly or indirectly, 10 percent (6 percent) or 
more of the other party.

As it is convenient for our analysis of the 
Asian crisis in Section III, which began in July 
1997, we define year t throughout the paper as 
encompassing July through December of calen-
dar year t  and January through June of calendar 
year t + 1.

II. Cross-Sectional Variation in US Trade

Large cross-sectional variation in imports 
and exports across partner countries is a strik-
ing feature of international trade. In 2003, for 
example, US exports to its largest trading partner 
were nearly 1,700 times as large as its exports to 
the trading partner at the twenty-fifth percen-
tile. This section investigates the contribution of 
intensive and extensive margins to these cross-
sectional differences.

Aggregate US trade with partner country c (xc) 
can be decomposed into the unique number of 
firms that trade with the country (  fc), the unique 
number of products traded with the country ( pc), 
and the average value of trade per firm-product, 

4 We match an average of 76 and 82 percent of the value 
of export and import transactions to firm identifiers, respec-
tively, across the 1993 to 2003 horizon spanned by the data. 
The current version of the dataset is missing import data for 
July 1993 and May 1995 and export data for June 1995. See 
Bernard, Jensen, and Schott (2009) for more details.

5 HS categories are retired and created over the course 
of our sample. To eliminate spurious product adding and 
dropping due to these changes, we use a time-consistent 
set of HS codes developed by Justin R. Pierce and Schott 
(2009).

xc/( fc  pc). We include an additional term in our 
decomposition to account for the “density’’ 
of trade, i.e., the fraction of all possible firm-
product combinations for country c for which 
trade is positive. Total trade to country c is then 
the product of the number of trading firms, the 
number of traded products, the density of trade 
(dc), and the average value of trade ( _ x  c), where 
dc = oc/( fc  pc), oc is the number of firm-product 
observations for which trade with country c 
is above zero, and  

_
 x  c = xc/oc is the intensive 

margin. Density ranges from min { 1/ fc, 1/pc} to 
unity as the number of observations approaches 
the product of fc and pc. Since firms generally 
are active in only a small subset of the overall 
number of products traded, density is typically 
negatively correlated with the numbers of trad-
ing firms and traded products.6

The identity xc = fc  pc dc  
_
 x  c provides the basis 

for a regression decomposition of US trade 
across countries for a particular year. Separately 
for both exports and imports, we regress the 
logarithm of each margin of trade on the loga-
rithm of total trade. Given that OLS is a linear 
estimator and its residuals have an expected 
value of zero, the coefficients for each set of 
regressions sum to unity, with each coefficient 
representing the share of the overall variation in 
trade explained by each margin.7 In the extreme, 
if firms were each to export a different single 
product, and if each firm were to export a con-
stant value of that product across countries, the 
coefficients on the extensive margins of firms 
and products would equal unity, the coefficient 
on density would equal minus unity, and the 
coefficient on the intensive margin would equal 
zero.

6 As the number of firms and products grows across 
countries, the number of possible firm-product observa-
tions (  fc  pc) expands multiplicatively. If firms are active in a 
relatively constant subset of products across countries, the 
actual number of firm-product observations with positive 
trade will expand less than proportionately, causing den-
sity to decline. In that case, countries with larger fc and pc 

will have less dense trade, implying a negative correlation 
between density and the number of trading firms and traded 
products.

7 The regression decomposition can be transformed to 
extract additional information about the margins of trade. 
For example, the sum of the coefficients for density and the 
number of products yields the percentage contribution of 
the number of products per firm that are traded in positive 
amounts.
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Table 1 reports the results of our regression 
decomposition for 2003. Each cell corresponds 
to a separate regression, and the coefficients in 
each column sum to unity. Results for exports 
are reported in the first three columns. As indi-
cated in the last row of the first column, the 
intensive margin explains an average of 22.6 
percent of the variation in overall US exports 
across destinations. Variation in the number 
of firms exporting (row 1) and the number of 
products exported (row 2), on the other hand, 
account for 69.4 and 58.8 percent of the varia-
tion, respectively. As discussed above, there is 
a negative coefficient on density of −0.508 (row 
3) reflecting the fact that density is negatively 
correlated with the number of traded products, 
the number of trading firms and the aggregate 
value of US trade. Nonetheless, the sum of the 
three extensive margin terms still accounts for 
the vast majority (77.4 percent) of the variation 
in overall exports.

The second and third columns of Table 1 
report results for AL and RP trade separately, 
i.e., each column reports the contribution of each 
margin to variation in each type of exports. As 
shown in the table, the intensive margin is rela-
tively more important for RP exports than AL 
exports (31.1 versus 21.1 percent). One potential 
explanation for this finding relates to the aver-
age US multinational being active in a wider 
range of locations than the average AL firm. As 
a result, the intensive margins may be relatively 
more influential.

The second panel of Table 1 reports analo-
gous results for US imports. The firms in these 

decompositions refer to enterprises located in 
the United States that import goods from abroad, 
and not foreign firms located abroad that export 
to the United States. Therefore, in principle, 
results for US importers could be quite differ-
ent from those for US exporters. Nevertheless, 
we find a strikingly similar pattern of results as 
for US exports. The contribution of the inten-
sive margin is somewhat higher for imports, 
perhaps reflecting the greater concentration of 
trade across importers than across exporters 
(Bernard, Jensen, and Schott 2009). As with 
exports, however, we find that the intensive mar-
gin is relatively more important for RP imports 
than for AL imports.

III. Time-Series Variation in US Trade

The change in aggregate US trade between 
periods can be decomposed into two exten-
sive margins and one intensive margin. The 
two extensive margins are firm entry and exit 
and continuing firms’ adding and dropping of 
 country-products.8 The intensive margin is 
continuing firm-country-products’ growth and 
decline. We note that entry and exit are defined 
with respect to trade participation and not 
domestic production.

8 The extensive margin of product-country adding can 
be further decomposed into three, non–mutually exclusive 
activities: adding an entirely new product or country; add-
ing a new country for an existing product; and adding a new 
product for an existing country. Activities associated with 
product-country dropping are analogous.

Table 1—Cross-Sectional Decompositions, 2003

Exports Imports

Margin Full sample RP AL Full sample RP AL

Firms 0.694 0.591 0.711 0.580 0.475 0.619
(0.016) (0.017) (0.017) (0.016) (0.015) (0.017)

Products 0.588 0.598 0.605 0.543 0.511 0.577
(0.015) (0.017) (0.016) (0.016) (0.016) (0.018)

Density −0.508 −0.500 −0.527 −0.441 −0.398 −0.476
(0.015) (0.016) (0.015) (0.013) (0.013) (0.015)

Intensive 0.226 0.311 0.211 0.318 0.412 0.279
(0.017) (0.018) (0.017) (0.018) (0.018) (0.020)

Countries 231 207 231 227 214 224

Notes: Table reports OLS decompositions of US exports and imports across trading partners along extensive and intensive 
margins. Each cell reports the mean contribution and standard error from a different regression. Data are for 2003. First col-
umn is for the full sample; second and third columns are restricted to related-party and arm’s-length trade, respectively.



MAY 2009490 AEA PAPERS AND PROCEEDINGS

Table 2 uses these categories to decompose 
short- and long-run nominal export growth in 
billions of US dollars. The first eight columns 
report annual changes from 1995 to 2003, while 
the final column reports the ten-year change for 
the full sample, 1993 to 2003. The first nine 
rows summarize the gross and net contributions 
of each margin in the order discussed above. 
The overall growth of exports—which is equal 
to the sums of each margin’s net contribution—
is reported in row 10. Finally, rows 12 through 
14 report each margin’s net contribution as a 
percent of the overall change in exports.

Short-run changes in US exports are largely 
accounted for by the intensive margin. Over 
the annual changes displayed in the table, the 
intensive margin accounted for an average 105 
percent of the growth in exports, ranging from 
a low of 46 percent for 1995 to 1996 to a high of 
294 percent for 2001 to 2002.

One reason for the relatively small contribu-
tion of extensive margins over short time inter-
vals is that entering and exiting exporters, as 
well as recently added and about-to-be-dropped 
product-countries, are on average relatively 
small compared to continuing exporters and 

 product-countries. Conversely, conditional on 
survival, entering exporters and recently added 
product-countries grow more rapidly than 
incumbent exporters and product-countries 
(Eaton et al. 2008). This interpretation is con-
sistent with the results of the long-difference 
decomposition in the last column of the table. 
There, we find that the contribution of the inten-
sive margin over the entire 1993 to 2003 sample 
period is 35 percent. As discussed in the longer 
version of this paper (available on the AER Web 
site), the contribution of the intensive margin 
over both short and long time-intervals is more 
pronounced for related-party trade than for 
arm’s-length trade.

Another feature of the results is that the gross 
contributions of each margin of trade are sub-
stantially larger than their net contributions. 
This finding is consistent with the self-selection 
emphasized by heterogeneous-firm trade mod-
els. In those models, stochastic shocks to pro-
ductivity or demand that are positive for some 
firms and negative for others imply that some 
firms will enter export markets or expand even 
as others withdraw or contract. The substan-
tial contribution of product-country adding 

Table 2—Time-Series Decompositions, 1993 to 2003

1995– 1996– 1997– 1998– 1999– 2000– 2001– 2002– 1993–
1996 1997 1998 1999 2000 2001 2002 2003 2003

Exporter births 14 8 9 12 11 40 10 9 166

Exporter deaths −9 −13 −9 −12 −11 −15 −47 −8 −112

Net firm entry 5 −5 0 0 0 26 −38 1 55

New product-country 62 65 62 72 79 55 65 73 181

Retired product-country −55 −57 −64 −56 −69 −76 −55 −59 −85

Net product-country 8 8 −2 16 10 −21 10 14 96

Product-country growth 112 121 111 156 150 106 147 148 142

Product-country decline −101 −107 −122 −107 −120 −170 −106 −112 −62

Net intensive margin 11 14 −11 49 30 −64 42 36 80

Total change in exports 24 17 −13 65 41 −60 14 50 231

Percent of annual growth due to
 Net entry and exit 22 −29 −2 −1 1 −42 −265 2 24

 Net add and drop 32 47 15 25 26 35 71 27 42

 Net intensive margin 46 82 87 76 74 107 294 71 35

Notes: Top panel decomposes change in US exports ($ billion) during the noted periods according to extensive and inten-
sive margins. Bottom panel reports the percent contribution of each net margin in terms of the total change in exports. 
Each column summarizes growth over the noted interval. Results for 1993–1994 and 1994–1995 are omitted to conserve 
space. Final column is for the ten-year long difference, as noted in the text.
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and dropping relative to firm entry and exit in 
Table 2 suggests that this heterogeneity and 
selection occurs within as well as across firms, 
as emphasized by Bernard, Redding, and Schott 
(2006, forthcoming).

Firms’ adding and dropping of product-
countries provides a useful context for inter-
preting previous research on the importance of 
the product margin in countries’ trade flows. 
Our findings suggest that a substantial share of 
countries’ product adding and dropping occurs 
within continuing firms rather than through 
firms’ entry and exit. Finally, as we find sub-
stantial net entry and product adding by firms 
within existing product-country trading pairs, 
our findings suggest that measures of the wel-
fare effects of increasing product variety based 
on the number of product-country trading pairs 
likely understate the true level of gains.

As discussed in the longer version of this 
paper, a time-series decomposition of imports 
yields results comparable to those for exports. 
One reason for this similarity could be the per-
vasiveness of firms that both export and import. 
For these globally engaged firms, a common 
change in the production process can affect the 
extensive margins of both exports and imports.

IV. The Asian Crisis

We examine how the margins of US trade 
respond to a particular macroeconomic shock, 
using the 1997 Asian financial crisis as an event 
study. We adopt a “difference-in-differences” 
specification comparing the treatment group 
of crisis countries to a “control” group of all 
other countries before and after July 1997. For 
the purposes of this section, we define the cri-
sis countries as Indonesia, Korea, Malaysia, the 
Philippines, and Thailand.9 We refer to the crisis 
countries as “Asia” and to the remaining, control-
group countries as “rest-of-world” or “ROW.”

The first two scatterplots in Figure 1 display 
the evolution of total, RP, and AL exports to 
Asia and ROW around the crisis years. Each 
series is normalized to 100 in 1996. Overall 
US exports to Asia declined 21 percent 
between 1996 and 1998, while exports to ROW 

9 Though these countries do differ from one another in 
some respects, they exhibit broadly similar responses to the 
crisis.

increased 3  percent. Within Asia, the decline 
in AL exports is substantially greater than the 
drop in RP exports, 26 versus 4 percent. For 
exports to ROW, the experience of AL and RP 
trade is similar.

Subsequent scatterplots in the first two 
columns of Figure 1 separate the aggregate 
response in US exports into extensive and inten-
sive margins using the cross-sectional decompo-
sition discussed above. We display the results for 
three margins, combining the density and prod-
uct margins into average products per exporting 
firm ( pc dc = oc/fc) to conserve space. As indi-
cated in the second and final rows of the figure, 
the number of firms exporting to Asia, as well 
as their intensive margin, decline substantially 
more than the respective margins for ROW 
(−16 versus −8 percent and −2 versus + 9 per-
cent, respectively). In terms of value, however, 
the intensive margin is much more influential, 
accounting for 66 and 41 percent of the decline 
in exports to Asia in 1997 and 1998, respec-
tively. This dominance of the intensive margin 
in value terms—documented further in the lon-
ger version of this paper—is consistent with the 
time-series decompositions discussed above.

Within Asia, the number of exporting firms 
declines more sharply for AL than RP trade, −16 
percent versus −7 percent from 1996 to 1998. 
A comparison of the intensive margins is even 
starker, −8 versus + 9 percent for AL and RP, 
respectively. The shallower decline in the num-
ber of firms exporting to related parties, as well 
as this increase in the intensive margin, explains 
the less severe impact of the Asian crisis on 
overall RP exports. By comparison, the average 
export products per firm, displayed in the penul-
timate row of the figure, changes relatively little 
between 1996 and 1998 for either Asia or ROW.

The increase in US imports from Asia from 
1996 to 1998, reported in the third column of 
Figure 1, roughly mirrors the decline in exports 
in the first column. Import growth is slightly 
stronger for Asia than ROW (19 versus 17 per-
cent), and, within Asia, is stronger for RP than 
AL trade (28 versus 11 percent). Here, too, AL 
and RP trade differ most in terms of the reac-
tion of their intensive margins (+ 26 versus 
−1 percent). Indeed, the similar intensive-mar-
gin reactions of RP exports and imports sug-
gest that multinationals may have reallocated 
global  production or adjusted internal pricing in 
response to the crisis.
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V. Conclusions

The distinction between firms’ extensive 
and intensive margins highlighted in recent 
 theoretical research in international trade is cen-

tral to our understanding of variation in trade 
across countries, over time, and in response to 
macroeconomic shocks. Of particular interest is 
the differential behavior of related-party versus 
arm’s-length trade. Additional examination of 
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this difference, e.g., investigating whether it is 
due to the nature of goods encompassed by each 
type of trade, or price versus quantity responses, 
would be useful. Also helpful would be further 
theoretical research into the characteristics of 
firms and their external environment that shape 
the respective contributions of the extensive and 
intensive margins.
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