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Abstract
Access to highly disaggregated trade data allows for a more nuanced investigation
of different margins of trade, and the factors known to influence them. In this paper,
the number of importers and shipments to each importer is investigated together with
the more traditional margins. Potential explanatory factors of these trade margins are
combined from three literature strands in addition to the standard gravity variables;
firm productivity, per-unit shipment costs and country-specific trade costs. The empir-
ical results show, not unexpectedly, that insights from all these different strands of
literature influence trade margins significantly. In particular, the number of shipments
per importer increases with distance, degree of remoteness and per-shipment cost, and
the number of importers decreases with the distance, remoteness and per-unit shipping
cost. This indicates that increased trade costs make exporters economize in existing
networks. Finally, disaggregating the data into three main product categories using
Rauch’s classification, trade patterns are shown to vary by product group.
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1 Introduction

Countries do not trade, firms trade (Hallak andLevinsohn 2004).Aggregate trade flows
are determinedby the decisions of a number of individual firmswith respect to how they
organize their activities at the export as well as import side. Fewfirms export, and those
who engage in exporting activities typically sell a few products to a limited number of
markets (Bernard et al. 2007;Mayer andOttaviano 2008; Bernard et al. 2012). There is
a rapidly expanding literature on the role of heterogeneous firms in the trade literature.
Due to data availability, most studies focus on exporter (seller) heterogeneity, and few
studies accounts for the role of individual importers (buyers). While many researchers
have access to firm-level data at the exporter-product-destination country level, few
datasets exist for the exporting–importing-product-destination country level. In this
paper, we have access to a unique exporter-importer-product-destination country-level
data for all mainland Norwegian exports, which will be used to investigate two main
objectives. First, using the unique characteristics of the data we are able to propose
the number of buyers and the mean number of shipments per importer per product
as new parts of the exporters’ extensive margin of trade. Second, we bring together
independent variables from different strands of the trade literature to investigate the
effect on the extensive and intensive margin of trade.

Melitz (2003) shows that trade costs can vary betweenfirms andmarkets and contain
fixed, as well as variable components, influencing which firms export to any specific
market. This is the main foundation of several literature strands as more microdata
have become available to empirically investigate trade dynamics at the firm level.1

These include the importance of firm productivity (Bernard et al. 2007), margins of
trade (Bernard et al. 2009; Lawless 2010), networks (Rauch 1999; Rauch and Trindade
2002; Chaney 2014; Bernard et al. 2018; Bernard andMoxnes 2018) and various types
of firm and destination-specific trade costs (Lawless 2010;Hornok andKoren 2015). In
addition, Bernard et al. (2011) and Hornok and Koren (2015) show how the traditional
extensive and intensive margins of trade can be nuanced when more detailed data
are available, as they depend on factors such as the number of exporting firms and
shipments.

Bernard et al. (1995) and Bernard et al. (2007, 2009) establish several empirical
regularities for US exporters firms: relatively few firms engage in international trade,
exporters are large, large exporters ship the highest number of products, exporters
pay higher wages, employs the most skilled workers and are most productive. Mayer
and Ottaviano (2008) report similar results for European firms. Feenstra and Romalis
(2014) show that quality and price increase with firm size, and that smaller markets
tend to be served by fewer firms supplying higher quality. These results suggest that
export firm characteristics can be important factors in determining trade flows, and
the impact may vary along different trade margins.

As more disaggregated data have become available over time, several different
measures of trade cost have also received attention in addition to the traditional gravity
variables of geographical distance and GDP. Lawless (2010) nuances the effect of

1 Bernard et al. (2012) stresses better access to microdata as a success criterion for investigating firm
heterogeneity.
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the distance measure of trade cost by also introducing country size and degree of
urbanization to cover internal trade costs in a country. Hornok and Koren (2015)
moves even closer to the model of Melitz (2003) by accounting for explicit trade cost
measures in various countries such as time- and monetary costs of export as proxies
for per-shipment cost. These different measures account for various aspects of trade
frictions, which suggests that all should be present and relevant in a complete empirical
analysis of trade patterns.

To our knowledge, no papers combine the explanatory factors from the different
strands of the literature into one empirical framework. In this paper, access to highly
detailed microdata allows us to do so. In addition to gravity variables, the paper
evaluates the role of firm productivity, per-unit shipment costs and country-specific
trade costs on trade margins. The margins of trade we consider are (1) mean number of
shipments per importer per product, (2) number of importers, (3) number of products,
(4) mean shipment weight and (5) mean unit trade value. The empirical analysis is
carried out for all non-oil exports from Norway in the period 2004–2013.2

Results using the disaggregated trade data show that it is the most productive
exporters that connect to the highest number of buyers. Furthermore, increased dis-
tance to the destination market chokes off trade, and we document that the importer
margin accounts for the largest part of this negative relationship. As distance to the des-
tination market increases, exporters reduce the size of their buyer network and trades
more frequently in established networks. We also document that as per-unit shipment
cost increases, aggregate trade decreases, with the importer margin accounting for
a large part of this negative effect. We also divide the trade data into differentiated
goods, reference priced goods and goods traded on organized exchanges based on the
classification of Rauch (1999). Not, surprisingly, trade margins differ significantly by
product group. In particular, Rauch’s (1999) argument that the negative distance effect
is stronger for reference priced goods than for the two other groups is supported. The
overall results in this paper highlight the importance of the extensivemargin in explain-
ing cross-sectional differences in trade due to both the traditional gravity effects and
trade costs.

The paper is organized as follows. In the next section, we provide an overview over
the relevant literature, Sect. 3 offers a discussion on the decomposition of the margins
of trade. In Sect. 4, the data and the empirical approach are presented. Section 5
discusses trade costs and trade margins, while Sect. 6 studies how different product
characteristics affect trade margins. The final section concludes.

2 Literature review

The literature on trade margins using firm-level data begins with Eaton et al. (2004)
who argues that aggregate exports to a given destination market are made up by the
number of firms selling in that destination times the average sale per firm in the
destination. The first term is what is commonly referred to in the literature as the
extensive margin of trade, the latter being the intensive margin. Eaton et al. (2004) use

2 All HS-codes covered in chapter 5 in the custom tariff is dropped, see Table 7 in “Appendix.”
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French firm-level data to show that few firms export, few exporters serves multiple
markets and that the number of firms serving a given market increases with market
size.

Bernard et al. (2007) studies margins of trade using US export data. They decom-
pose aggregate export value to a destination into three elements; the number of firms
exporting to a given destination, the number of products exported to the destination
and the average value of export per firm per product. A gravity-type equation is esti-
mated on aggregate exports, as well as for each of the three margins. Bernard et al.
(2007) include the geographical distance to the destination market and the GDP of the
destination as covariates. Their findings show that aggregate export value, the num-
ber of exporters and the number of products increases with GDP and decreases with
distance. The results are a bit more puzzling for the intensive margin where they find
the opposite effects from the two covariates. A possible explanation for this finding
is that the composition of exports changes toward trade in higher-value commodities
when the distance to the destination market increases.

Building on Eaton et al. (2004) andHillberry andHummels (2008) suggests decom-
posing trade at the firm-product-destination level as the product of the number of
products, the average number of shipments between a firm and a destination and the
average value per-shipment. Using data for manufacturers’ shipments within the US,
they find that distance between regions and other trade frictions has a negative effect on
trade values. Fewer commodities being shipped and fewer firms shipping as frictions
increases cause this.

Lawless (2010) expands the empirical analysis in Bernard et al. (2007) by adding
several trade costs in the model and also decompose aggregate US exports into the
same margins as Eaton et al. (2004). Geographical distance have a negative impact
on both the extensive and intensive margin, with the strongest effect on the extensive
margin. Additional proxies for trade costs such as per-unit shipment costs measured
as time-and-monetary costs of clearing customs has a negative impact on trade value
and primarily works through the extensive margin. There is little evidence for any
significant effect from these additional trade costs on the intensive margin of trade.

Bernard et al. (2011) develops a general equilibrium model of multiple-product,
multiple-destination firms that allows for heterogeneity in ability across firms, and in
product attributes within firms. One of the predictions of the model is related to trade
margins, as it suggests that higher variable trade costs reduce the number of exporting
firms and the average number of products exported by each exporter. The model has
no clear prediction for how increased variable trade costs impact the intensive margin
of trade.

Bernard et al. (2014) studied the effect from firm productivity of Belgian multi-
product exporters on aggregate exports and different margins of trade. They find a
positive effect from productivity on exports across firms. The usual exporter charac-
teristics are established for the Belgian exporters, there are a few dominant firms that
accounts for a large share of aggregate exports, and the most productive firms sell
more products in more destination markets. The effect from gravity variables (dis-
tance and GDP) is investigated, and the results are in line with previous findings in
the literature. There is a positive effect from GDP, and an negative distance effect,
on aggregate exports, as well as for the number of firms that exports and the number
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of products exported. The effect from the gravity variables on the intensive margin is
more ambiguous.

Hornok and Koren (2015) show that increased per-shipment costs are associated
with less frequent and larger shipments in international trade. They use export data
for the US and Spain and estimate gravity-like regressions on the different margins.
One important finding is that increased per-unit shipment costs are most disruptive for
trade in perishable products. As covariates for total exports and the different margins
covariates such as distance, GDP in the destination market, time costs of exporting
and monetary costs of exporting are included. The findings suggest that increased
distance has a negative impact on aggregate export value and the number of shipments
while there exists a positive effect on shipment values. IncreasedGDP increases export
values, the number of shipments and the shipment values. Increased per-unit shipment
costs decreases the number of shipments and increases shipment value.

Arkolakis et al. (2008) is the first to emphasize the importance of the number of
buyers for aggregate exports. The paper provides amodel where firms reach individual
customers rather than a given destination market. The higher costs the firm (exporter)
pay, the more customers can be reached within a destination market. Using the US-
Mexico NAFTA liberalization period, it is shown that increased aggregate exports can
be traced back to an increase in the number of exporters, and more importantly, to an
increase in the number of customers (buyers).

Importer–exporter relations between Chinese exporters and US importers are dis-
cussed in Monarch (2014) who studies how costs from switching suppliers can affect
prices by discouraging importers to move from high- to low-cost exporters. Approx-
imately 50% of importers keep their partners, and about one-third of importers that
switches exporter stays within the same city. Switching in importer–exporter relations
becomes less frequent with lower prices and higher quality.

Bernard et al. (2018) uses Norwegian transaction data similar to the data used in
this paper to develop a model that provides a microfoundation for exporter-importer
relationships in trade. The paper establishes the buyer dimension as a margin of trade
and document a set of facts on the heterogeneity of buyers and sellers and their rela-
tionships. The buyer margin is an important part of the extensive margin of trade as it
explains a large share of the variation in aggregate exports. Within a market, exporters
with many buyers have a larger share of the market. The better connected an exporter
is, the less well connected is its average importer (negative degree assortativity).

Carballo et al. (2018) employs transaction-level data for exporters from three dif-
ferent South-American countries and their importers to investigate the presence and
characteristics of dominant importers. Multi-buyer exporters are important for aggre-
gate exports and trades with a few dominant buyers. The relative importance of
dominant buyers varies across destination according to the toughness of competi-
tion determined by the size and accessibility of the market. Buyer shares of exports
increase in the GDP of the destination market and decrease in distance between the
trading partners.

Besedeš and Prusa (2011) argue that countries could improve aggregate export
growth ifmore attentionwas paid to the survival of trade relationships, as increased sur-
vival would expand the intensive margin of trade. Duration of trade between exporters
and importers is more recently studied by Geishecker et al. (2019). Using Danish
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transaction-level data for manufacturing firms, they find that one-off exports (trading
takes place only one time over a 49-month window) are the dominant spell length
at the firm-product-destination level. Low productivity firms that are economically
small dominate one-off exports and the presence of such trade relationships increases
with the geographical distance to the destination market and with trade toward low-
income destination markets. A potential explanation for one-off exports could be
passive exporting meaning that a foreign importer contacts the exporter, who does not
initially seek to export, and a one-off transaction takes place.

There exist a rich empirical literature on export performance at the firm level that is
grounded in heterogeneous-firm models building on the framework of Melitz (2003)
and Mayer and Ottaviano (2008). This literature does not estimate gravity-models in
the traditional way, but include gravity-like regressors such as distance, GDP in the
destination country and remoteness, to study the variation in export performance at the
firm level. E.g., Görg et al. (2017),Manova and Zhang (2012) and Johnson (2012) have
studied the differences in export prices across firms and argue that exporters charge
higher prices in richer and more distant markets. Such positive gradient between
distance and FOB export prices is not necessarily in line with theoretical models (e.g.,
Melitz (2003) and Melitz and Ottaviano (2008)) and may be dependent on the level
of aggregation. The empirical part of this paper aligns better to this literature, than to
the standard gravity literature.

3 Margins of trade

Traditionally, trade has been decomposed along two margins; the extensive margin
(the number of firms exporting or importing), and the intensive margin (increased
exports or imports at the firm level). These traditional margins can be further nuanced
when more detailed data are available. Regressing these margins on a set of trade
determinants then allows a useful empirical analysis to ascertain how proposed trade
determinants influence different margins of trade.

Bernard et al. (2011) and Hornok and Koren (2015) provide empirical estimates
of different sets of trade margins at the country level.3 Bernard et al. (2011) focus
on the impact of gravity variables on a set of trade margins at the country level,
while Hornok and Koren (2015) use gravity variables and per-shipment unit costs as
additional measures of trade costs.

Bernard et al. (2011) shows that the total value of exports to a destination market,
Xc, can be written as:

Xc � Fc ∗ Jc ∗ dc ∗ V̄c, (1)

where Fc is the number of firms that exports to destination c, Jc is the number of
products exported, dc is a density term that captures the extent to which each firm
supplies each product and V̄c is the average value exported. Bernard et al. (2011)

3 Bernard et al. (2011) also utilize firm-level data.
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regress each of these margins as well as the total export value on the gravity variables
distance and GDP in the destination country.

Going further, Hornok and Koren (2015) describe the total value of exports of a
given product g, to a given destination c, using transportation mode m as:

Xc,g,m � Hc,g,m ∗ NH ,c,g,m ∗ P̄c,g,m ∗ Q̄c,g,m (2)

where Hc,g,m is the number of months in a given year with positive trade, NH ,c,g,m

is the average number of shipments in each month with positive trade, P̄c,g,m is the
average unit value (price) and Q̄c,g,m is the average shipments size. Hornok and Koren
(2015) regress the gravity variables fromBernard et al. (2011) and per-shipments costs
on each of the margins in (2).

Access to information about the importing firm in each transaction influences how
themargins can be decomposed. The number of trade partners in a country is important
as the total number of shipments to a destination can be increased both by having more
shipments to existing partners and starting to ship to new partners. As such, we propose
the following trade value decomposition at the exporter level, whereby firm i’s export
value to destination country c in year t is decomposed as:

Xi,c,t � N̄i,c,t ∗ Ii,c,t ∗ Ji,c,t ∗ Q̄i,c,t ∗ P̄i,c,t , (3)

where N̄ is the average number of shipments per trading partner (importing firm) per
product, I is the number of trading partners and J is the number of traded products.
Average shipment size, Q̄i,c,t , and average unit value, P̄i,c,t , are as in (2).

This decomposition offers N̄i,c,t and Ii,c,t as new margins of trade. The extensive
margin then consists of the number of importers a firm trades with, as well as the
number of shipments and the number of products it ships to them. We investigate
empirically the joint role of trade determinants on the margins in (3).

4 Data

The data used in this paper are Norwegian transaction-level customs data for the
period 2005–2013. The data cover the whole universe of non-oil and mineral products
in Norwegian exports at the most detailed HS-level possible. For each transaction, the
exporter and the importer are identified by a specific id-code. Moreover, each obser-
vation contains information on the free-on-board (fob) value in Norwegian kroner
(NOK), the destination country and the export date. The structure of the transaction
data makes it possible to aggregate the firms trading activities into yearly frequencies.
In addition to the transaction data, we have access to the Norwegian firm’s financial
accounts. This means that we, at the firm level, can merge the trade data with infor-
mation on the firms’ sales and the number of employees. This feature of the data is
used to measure firm-level productivity.
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The total export value for the period sums up to approximately 2027 billion NOK.4

Over the period, Norwegian exporters’ trades in 6109 distinct HS-codes.5 In total,
24,107 Norwegian firms’ exports to 401,560 foreign importing firms in 192 different
destination countries. The yearly number of exporters varies between 9524 (2008) and
8754 (2009), and the corresponding numbers for importers are from 68,877 (2005) to
76,397 (2013). All trades can be categorized in one of the different product groups
described in the Norwegian customs tariff.6 Transactions with a value below 10,000
NOK (approx. 1250 USD) are excluded, and to get a consistent unit measure only
shipments denoted in kilos are included.

To get a picture of the data, Table 1 reports the number of exporters, importers,
destination countries and HS-codes found in the 21 different main product groups in
the Norwegian custom tariff, ranked on trade value.

The largest number of exporting firms operates in the category “Machinery and
mechanical appliances,” with a total number of 13,346 firms. The lowest number of
firms is found in the product group “Arms and ammunition.” As the product groups are
ranked by total export value, the exporting firms in the group “Live animals; animal
products” (833) are suspected to be large. The largest number of importers is found in
the product group “Machinery and mechanical appliances” with a number of 189,509
firms. We find the largest number of distinct HS-codes and destination countries in
the product category “Machinery and mechanical appliances.” The product category
with the lowest number of HS-codes is “Works of art.”

5 Empirical analysis of trademargins

The empirical analysis investigates how the margins specified in Eq. (3),
N̄i,c,t , Ii,c,t , Ji,c,t , Q̄i,c,t , and P̄i,c,t , are affected by a set of explanatory variables.
These include the traditional gravity variables aswell as variables that have been shown
to be important in various strands of the firm-oriented international trade literature.
Each regression takes the following form:

(4)

lnMargini,d,t � αi + βlngravi t yd,t + ωlntradecostsd,t

+ γ ln f irmi,d,t + ϑi + σ t + εi,d,t

The sum of all margin coefficients in (4) adds up to the total effect of determinants
on the firms export value, Xi,c,t . In Eq. (4), the vector gravityd,t represents explanatory
variables used in the traditional gravity literature. These are geographical distance from
Norway to the destination market as a proxy for transportation costs and GDP in the

4 Using an average annual exchange rate of 6.1 NOK/USD, the corresponding number in USD gives an
export value of 332 billion.
5 From 2012, several products changed HS-codes after the HS-nomenclature was updated. A cor-
respondence table is given by UN Trade Statistics at https://unstats.un.org/unsd/trade/classifications/
correspondence-tables.asp.
6 A comprehensive list of the 21 different product groups used at the CN1-level in the Norwegian Custom
Tariff is provided in Table 7 in “Appendix.”
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Table 1 Number of exporters, importers, destination countries, HS-codes and total export value

Product group # Exporters # Importers # Destination
countries

# HS-codes Total export value
(billion NOK)

15. Base metals 7465 57,729 179 661 525

1. Live animals;
animal products

833 26,220 146 547 409

16. Machinery
and mechanical
appliances

13,346 189,504 191 1135 354

6. Products of the
chemical or
allied industries

2921 29,914 167 738 318

7. Plastic and
rubber products

5065 40,212 167 287 76

17. Transport
products

5311 18,926 156 199 70

10. Paper and
paper products

3007 17,977 152 163 68

18. Instruments
(e.g., precision
and optical)

4777 48,940 174 260 60

20. Miscellaneous 4020 18,960 156 157 29

4. Prepared
foodstuffs and
beverages

1022 6898 129 351 27

14. Precious
metals

388 1254 60 38 20

19. Arms and
ammunition

94 1121 54 27 20

13. Articles of
stone, plaster,
cement, etc.

2058 9254 118 175 15

3. Animal or
vegetable fats
and oils

227 2033 72 78 14

11. Textiles and
textile articles

2922 14,300 149 656 9

9. Wood and
articles of wood

1309 6231 100 153 6

8. Raw hides and
skins, etc.

344 1765 65 64 5

2. Vegetable
products

362 2633 75 379 2

12. Footwear,
headgear, etc.

180 329 41 34 1

21. Works of art 176 909 44 7 1

Total 24,107 401,560 192 6109 2027

2005–2013. Groups ranked by export value (billion NOK)
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Table 2 Descriptive statistics and classification of explanatory variables

Variable Classification Mean SD Min Max

Distance (1000 km) Standard gravity 2.23 2.89 0.41 17.99

GDP (1,000,000,000 USD) Standard gravity 1595 2702 0.12 14,451

Remoteness Standard gravity 2.75 1.24 0.46 5.61

Monetary cost Additional trade costs 985 467 317 10,250

Time cost Additional trade costs 9.61 6.94 4 117

Size(1000 km) Additional trade costs 1458 3563 0.028 16,381

Population (1,000,000) Additional trade costs 48 93 0.01 721.7

Productivity (1,000,000)a Firm-specific factor 16.60 40.10 0.01 7032

aProductivity is defined as income divided by the number of employees

destination country to measure economic size7 of the destination market. A measure
of remoteness, as suggested by Anderson and vanWincoop (2003), is also included in
this vector. Remoteness is calculated as in Silva and Tenreyro (2006). The larger the
value of the remoteness variable, the more isolated the country is relative to all other
countries.

The vector trade costsd,t contains per-shipment costs (proxied by monetary and
time costs) as suggested by Hornok and Koren (2015), and additional proxies for trade
costs (country size and degree of urbanization) as suggested by Lawless (2010). The
vector firmi,d,t contains a measure of firm productivity, sales divided by the number
of employees. Finally, to control for time variation and unobserved firm-level effects,
σ t and ϑi capture time and firm fixed effects, respectively.

Table 2 shows some descriptive statistics for all the explanatory variables used in
the empirical analysis.

Table 3 reports the empirical results from the estimation of Eq. (4). All estimation
results are reported with robust standard errors clustered by destination country.

In column (1) of Table 3, the results for total export value are presented. Note
that the sum of row parameters from column two to six adds up to the column one
parameters. The most important point to note is that not only are most parameters
statistically significant, but there are significant parameters for all types of trade costs
as well as for firm productivity. This indicates that accounting for the factors from
all the different literature strands is important when investigating margins of trade,
and that they separately contain independent information relevant to the margins. In
particular, all regressors have significant and anticipated effects on the buyer margin.

5.1 Firm export value

We start by investigating the impact on firm export value. For the gravity variables, the
estimated effect of distance and the remoteness of the destination country are mostly

7 Distance is taken from the CEPRII database and GDP, as well as additional trade costs, data from the
World Bank Development Indicators. The data for the per-unit shipment costs are taken from the World
Banks “Doing Business” survey.
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Table 3 Margin regressions, full data set

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Distance − 0.325*** 0.055*** − 0.226*** − 0.179*** − 0.142*** 0.166***

(0.010) (0.004) (0.005) (0.004) (0.008) (0.005)

GDP 0.139*** − 0.007 0.110*** 0.057*** − 0.087*** 0.067***

(0.011) (0.005) (0.005) (0.004) (0.009) (0.006)

Remoteness − 0.290*** 0.052*** − 0.187*** − 0.161*** − 0.034* 0.037***

(0.024) (0.010) (0.011) (0.009) (0.019) (0.013)

Monetary
cost

− 0.142*** − 0.013 − 0.044*** − 0.024*** − 0.190*** 0.128***

(0.021) (0.008) (0.009) (0.008) (0.017) (0.010)

Time cost − 0.375*** 0.087*** − 0.229*** − 0.220*** − 0.036** 0.023**

(0.018) (0.007) (0.008) (0.007) (0.014) (0.009)

Size − 0.030*** 0.018*** − 0.026*** − 0.015*** − 0.004 − 0.003

(0.007) (0.003) (0.003) (0.002) (0.005) (0.003)

Population 0.140*** − 0.057*** 0.050*** 0.046*** 0.182*** − 0.082***

(0.012) (0.005) (0.005) (0.004) (0.010) (0.006)

Firm pro-
ductivity

0.199*** 0.027*** 0.035*** 0.034*** 0.110*** − 0.008

(0.011) (0.004) (0.004) (0.004) (0.010) (0.008)

Constant 8.128*** 0.047 − 0.731*** 0.066 5.863*** 2.900***

(0.249) (0.101) (0.100) (0.089) (0.216) (0.154)

Observations 309,717 309,717 309,717 309,717 309,717 309,717

R2 0.456 0.362 0.375 0.334 0.699 0.757

Time FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Robust standard errors clustered at the destination country in parentheses
***p <0.01; **p <0.05; *p <0.10

in line with common findings in the literature (Head and Mayer 2014). Export value
decreases with geographical distance and degree of remoteness. The GDP variable
indicates that export value increases with the economic size of the destination coun-
try. Increased shipment costs measured by the time to import and monetary cost of
importing in the destination significantly reduce total export value significantly. Our
findings for the two measures of per-unit shipment costs are as expected, increased
costs chokes of export value. Hornok and Koren (2015) do not find a significant
effect from time costs, but also finds that increased monetary costs decrease export
value from theUSA. Increased internal transportation costs, measured by internal geo-
graphic size, reduce export value, while increased urban population increases export
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value. These findings are in line with Lawless (2010). The export value is higher for
more productive firms, as reported by Bernard et al. (2014).

5.2 The extensivemargin

As the various margins add up to the impact on export value, the parameter estimates
from column two to six show how the emphasis changes for the various margins.
Columns two to four represent the extensive margins of trade in our decomposition.
When interpreting the results from the different covariates on the margins of trade,
it is important to recognize that, several results may be driven from how the firms
self-select into both exporting as a activity, and trade to different destination markets.

For the number of shipments, the effect of distance and remoteness is positive,
suggesting that remoteness and distance moderates the negative impact of these grav-
ity variables on export value. Increased transportation costs as measured by distance
increase the mean number of shipments per product to foreign importers. Firms may
concentrate their export effort in a few markets due to well-established importer rela-
tionships, so this could be a indication of a network effect. Once an exporter finds
a distant market attractive, it could invest heavily in a relationship and ship in large
numbers.

The total effect of the two measures of per-shipment costs, monetary cost and
time cost is that increased per-shipment costs increase the number of shipments per
importer per product. The effect is driven by time costs. A similar effect is reported in
Hornok and Koren (2015) for a combination of two procedural costs on the number
of product-specific shipments to a destination market in a month. The mean number
of shipments per importer per product increases with internal transportation costs (as
measured by geographical size of market), and productivity and decreases with the
degree of urban population.

Our data allow us to identify both the exporting firm and the importing firm. This
makes it possible to isolate the number of importers in a destinationmarket the exporter
trades with as a distinct margin of trade. In line with the predictions of Bernard and
Moxnes (2018), the number of importers (column 3) decreases with distance and
increases with the economic size of the destination market (GDP), but the relationship
with fewer importers appears to be deeper as the number of shipments increases. In
addition, the number of importer connections increases as trade is directed toward less
economically isolated markets. Also for increases in direct trade costs such as per-
shipment costs, the number of importers decreases. In fact, except for firmproductivity,
parameters on number of shipments to per importer and number of importers have
opposite sign, suggesting that as number of importers decrease due to gravity or trade
cost effect, the number of shipments per importer increase. This indicates that number
of shipments per importer and number of importers work as substitute margins. The
firm makes fewer connections in more distant high cost markets, but invests more
heavily in each partner.

The effect from the additional trade costs, size andpopulation onnumber of partners,
is as anticipated. Firms establish fewer trade relationswith importers in geographically
large countries, but more with buyers in highly populated destinations. The effect on
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firm productivity on the number of importer connections is positive, indicating that it
is the most productive exporters that connect to the highest number of foreign buyers.
Productive firms are larger and so have lower average fixed costs of investing in new
partners. In addition, saturation effects on existing partners will push larger firms to
seek new partners.

The number of products exported (column 4) is a dimension of the extensivemargin
of trade exhaustively investigated, commencing with Bernard et al. (2007). Our results
for the distance variable and GDP per capita are in line with the findings of Bernard
et al. (2007). We also find that fewer products are being exported to the most remote
markets. For the per-shipment costs,wefind that both increasedmonetary costs, aswell
as increased time costs, result in export of fewer products. As internal transportation
costs increase, the number of products exported decreases, while we find an increase
in the number of products as population in the destination market increases. It is also
the most productive firms in the Norwegian data that export the highest number of
products.

5.3 The intensivemargin

The two last margins in column 5 and 6 in Table 5 are the standard representations of
the intensive margin of trade. When it comes to the average shipment weight, we find
a negative correlation with distance and the degree of remoteness of the destination
market, as well as with the per-unit shipment costs related to import in the destination.
The largest shipments are not destined for the largest economies. The most productive
firms export the largest quantities to highly populated destinations.

As Manova and Zhang (2012), we are able to document a positive and significant
effect from increased distance on unit values. As Hornok and Koren (2015), we also
observe the “Alchian–Allen”-effect (1964) from increased per-shipment costs on unit
value. Further, we find that exports to economically large and remote markets also are
associated with increased unit values. Trade to large urban areas has a negative effect
on unit values, while productivity appears to relate primarily to firm size and not unit
value.

As a robustness check, we follow the suggestion of Silva and Tenreyro (2006) and
estimate the model using Poisson pseudo-maximum likelihood estimation to control
for zeros in trade flows. Table 4 presents the results. As one can see, most of the
covariates have the same sign and significanceon total exports and thedifferentmargins
as found in Table 3. However, there are some changes to note. The PPML estimation
indicates that the covariates in the empirical model perform worse on the intensive
margin. E.g., we see that the effect from remoteness and time costs reported in Table 3
disappears in Table 4. A main finding from the literature discussed in Sect. 2 is that in
most papers investigating trade margins, e.g., Bernard et al. (2011), it is emphasized
that the extensive margin outperforms the intensive margin, and that the findings
from gravity-like regressors can be troublesome on the intensive margin. Our findings
from the PPML estimation indicate that this is also the case for Norwegian firm-level
exports. As a second robustness, we estimate the model with an alternative clustering
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Table 4 Margin regressions, full data set. PPML-estimates

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Distance − 0.027*** 0.013*** − 0.395*** − 0.310*** − 0.027*** 0.014***

(0.005) (0.004) (0.059) (0.046) (0.005) (0.001)

GDP 0.011** − 0.002 0.192*** 0.098** − 0.017*** 0.006***

(0.003) (0.003) (0.042) (0.038) (0.004) (0.001)

Remoteness − 0.024* 0.012 − 0.388* − 0.298** − 0.005 0.004

(0.010) (0.007) (0.156) (0.111) (0.009) (0.002)

Monetary
cost

− 0.012 − 0.003 − 0.137 − 0.078 − 0.033** 0.011**

(0.008) (0.007) (0.095) (0.087) (0.012) (0.003)

Time cost − 0.030*** 0.021*** − 0.375*** − 0.390*** − 0.007 0.002

(0.007) (0.005) (0.068) (0.066) (0.008) (0.003)

Size − 0.003 0.004* − 0.068 − 0.034 − 0.001 − 0.000

(0.003) (0.002) (0.047) (0.034) (0.003) (0.001)

Population 0.012** − 0.014*** 0.120* 0.100* 0.034*** − 0.007***

(0.004) (0.003) (0.058) (0.051) (0.006) (0.002)

Firm pro-
ductivity

0.016*** 0.007*** 0.066*** 0.066*** 0.020*** − 0.001

(0.001) (0.001) (0.007) (0.006) (0.002) (0.001)

Constant 2.186*** 1.405*** − 2.503** − 1.236 1.859*** 2.231***

(0.066) (0.060) (0.786) (0.691) (0.084) (0.028)

Observations 302,104 302,104 283,256 286,608 302,018 302,104

Pseudo-R2 0.036 0.019 0.180 0.142 0.194 0.068

Time FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Robust standard errors clustered at the destination country in parentheses. The PPML-routine results in
more singletons that are dropped; thus, the number of observations along the various margins differs from
the number of observations in the OLS analysis. As a robustness check, we have also estimated Table 5
with clusters at the firm level. This does not result in any differences in the sign or significance level of the
covariates
***p <0.01; **p <0.05; *p <0.10

at the firm level. The results are presented in Table 8 in “Appendix.” This exercise
does not result in any qualitative differences in the results.
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6 Product characteristics and trademargins

In this section, we investigate if the results differ across main product characteristics.
Equation (3) is re-estimated for all proposed margins dividing the data into three
groups based on the classification of Rauch (1999) of exports into differentiated goods,
reference priced goods and goods traded on organized exchanges. Differentiated goods
have a value share of 37%, with the corresponding numbers for reference priced goods
and goods traded on organized exchanges being 40% and 23%. Results are presented
group wise for the different groups of explanatory variables in Tables 5 and 6. R2 and
number of observations are reported for all regressions in Table 4.

From Table 5, one can see that there are clear differences between the groups.
Rauch (1999) argues that the negative distance effect is stronger for reference priced
goods than for the two other groups, and this is the case also here. The negative effect
from distance on total export value for homogeneous goods is stronger than the effect
from differentiated products. Exporters of reference priced goods are more negatively
affected by increased distance both when it comes to the number of foreign trading
partners and the number of exported products than exporters of other goods.

We find a positive effect from increased transportation cost (as measured by dis-
tance) on unit values for all three groups of products. The positive gradient between
unit values and geographical distance found is in line with the Alchian and Allen
(1964) effect of distant consumers demanding high-quality goods. For all types of
products, high unit values are associated with large economies. The effect of distance
on unit value and mean shipment weight is larger for differentiated products. This is
supportive of a quality sorting effect on unit values allowed by differentiated products.

When it comes to the two newest elements of the extensive margin, the number of
shipments and importers, we find mixed effects from the gravity variables among the
three product groups. As distance increases, the number of shipments of differentiated
products increases, while it is reduced for products sold on organized exchanges. The
economic size of the destination market is positively associated with the number of
shipments of reference priced product and negatively associated with shipments of
differentiated products.

The effect from the gravity variables on the number of importers is similar across
product groups. Distance and remoteness chokes off the number of connections, while
increased economic size of the destination market boosts the number of importer
connections.

The effect of time costs shown in Table 6 is stronger for differentiated goods than
for homogeneous goods. Increased monetary costs have no significant effect on the
total export value for any of the three product categories. Increases in time costs are
negatively associated with the number of foreign trading partners for firms exporting
differentiated and homogeneous goods. Increased per-shipment costs result in larger
unit values for both differentiated and homogeneous goods, and this is in line with
the findings in Hornok and Koren (2015). Increased internal transportation costs have
a negative impact on export values of products sold on organized exchanges. For the
population variable, the results for differentiated and homogeneous goods are line
with Lawless (2010) when it comes to total export value. The overall effect from firm
productivity is positive on export values in all three groups, and the effects are strongest
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Table 5 Margins and gravity variables

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Differentiated
products

Distance − 0.259*** 0.050*** − 0.187*** − 0.146*** − 0.141*** 0.163***

(0.060) (0.016) (0.035) (0.027) (0.031) (0.016)

GDP 0.085* − 0.022* 0.087*** 0.045** − 0.085*** 0.060***

(0.045) (0.013) (0.025) (0.020) (0.025) (0.020)

Remoteness − 0.199* 0.046 − 0.135** − 0.116** − 0.024 0.029

(0.120) (0.032) (0.069) (0.054) (0.055) (0.032)

Obs 258,607 258,607 258,607 258,607 258,607 258,607

R2 0.398 0.330 0.367 0.328 0.654 0.727

Reference
priced
products

Distance − 0.364*** 0.015 − 0.262*** − 0.153*** − 0.103*** 0.139***

(0.049) (0.015) (0.030) (0.019) (0.025) (0.012)

GDP 0.203*** 0.058*** 0.121*** 0.049*** − 0.120*** 0.095***

(0.047) (0.015) (0.024) (0.017) (0.032) (0.015)

Remoteness − 0.255*** 0.027 − 0.205*** − 0.131*** 0.073 − 0.019

(0.088) (0.034) (0.056) (0.037) (0.054) (0.029)

Obs 68,760 68,760 68,760 68,760 68,760 68,760

R2 0.535 0.379 0.392 0.375 0.733 0.790

Organized
exchange

Distance − 0.132** − 0.048** − 0.130*** − 0.045*** 0.006 0.085***

(0.062) (0.024) (0.033) (0.013) (0.038) (0.018)

GDP 0.202*** 0.013 0.128*** 0.024 − 0.030 0.068***

(0.069) (0.028) (0.036) (0.015) (0.045) (0.025)

Remoteness − 0.311** 0.008 − 0.236** − 0.083** 0.030 − 0.030

(0.151) (0.052) (0.105) (0.039) (0.082) (0.043)

Obs 21,468 21,468 21,468 21,468 21,468 21,468

R2 0.639 0.473 0.374 0.366 0.809 0.806

Robust standard errors clustered at the destination country in parentheses. All regressors from Eq. (4)
included but not reported
***p <0.01; **p <0.05; *p <0.10
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Table 6 Margins, various trade costs and productivity

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Differentiated
products

Monetary
cost

− 0.169 − 0.004 − 0.048 − 0.030 − 0.218*** 0.129***

(0.112) (0.031) (0.058) (0.047) (0.072) (0.040)

Time cost − 0.375*** 0.078*** − 0.232*** − 0.207*** − 0.022 0.009

(0.090) (0.020) (0.046) (0.038) (0.048) (0.033)

Size − 0.013 0.021** − 0.015 − 0.010 − 0.005 − 0.003

(0.033) (0.009) (0.018) (0.015) (0.018) (0.011)

Population 0.152*** − 0.043*** 0.049* 0.045* 0.176*** − 0.075***

(0.056) (0.014) (0.029) (0.024) (0.033) (0.020)

Firm pro-
ductivity

0.149*** 0.011*** 0.027*** 0.033*** 0.091*** − 0.015

(0.012) (0.003) (0.005) (0.004) (0.012) (0.009)

Constant − 0.169 − 0.004 − 0.048 − 0.030 − 0.218*** 0.129***

(0.112) (0.031) (0.058) (0.047) (0.072) (0.040)

Reference
priced
products

Monetary
cost

− 0.101 − 0.061** − 0.050 − 0.017 − 0.121 0.147***

(0.093) (0.027) (0.043) (0.023) (0.076) (0.037)

Time cost − 0.267*** − 0.006 − 0.122** − 0.107*** − 0.063 0.032

(0.079) (0.022) (0.047) (0.028) (0.050) (0.027)

Size − 0.026 0.010 − 0.031** − 0.011 0.019 − 0.014

(0.029) (0.009) (0.015) (0.010) (0.015) (0.010)

Population 0.104* − 0.064*** 0.042 0.017 0.199*** − 0.089***

(0.057) (0.015) (0.027) (0.017) (0.041) (0.021)

Firm pro-
ductivity

0.289*** 0.088*** 0.042*** 0.015* 0.086*** 0.059***

(0.028) (0.013) (0.010) (0.008) (0.023) (0.017)

Constant − 0.101 − 0.061** − 0.050 − 0.017 − 0.121 0.147***

(0.093) (0.027) (0.043) (0.023) (0.076) (0.037)

Organized
exchange

Monetary
cost

− 0.034 − 0.004 − 0.033 0.016 − 0.084 0.071

(0.144) (0.059) (0.063) (0.025) (0.095) (0.053)
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Table 6 continued

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Time cost − 0.015 − 0.023 − 0.088 − 0.038 0.115 0.019

(0.119) (0.047) (0.066) (0.026) (0.070) (0.034)

Size − 0.106*** − 0.005 − 0.068*** − 0.013 − 0.017 − 0.004

(0.032) (0.014) (0.020) (0.008) (0.022) (0.012)

Population 0.066 − 0.034 0.059 0.024 0.082* − 0.064***

(0.086) (0.028) (0.049) (0.023) (0.045) (0.022)

Firm pro-
ductivity

0.179*** 0.024 0.052*** 0.025*** 0.034 0.044

(0.038) (0.020) (0.018) (0.009) (0.038) (0.031)

Constant − 0.034 − 0.004 − 0.033 0.016 − 0.084 0.071

(0.144) (0.059) (0.063) (0.025) (0.095) (0.053)

Robust standard errors clustered at the destination country in parentheses. All regressors from Eq. (4)
included but not reported
***p <0.01; **p <0.05; *p <0.10

for homogenous products. Themost productive firms trading in homogeneous products
also receive a premium through larger unit values.

Shipment frequencies in homogeneous products are reduced as per-unit shipment
costs increases and expand with firm productivity. For this product group, the number
of importers is also negatively affected by increased per-unit shipment costs. The
most productive exporters establish the largest networks in terms of the number of
importers they connect to. As a robustness check, Table 5 and 6 are included with
alternative clustering at the firm as Tables 9 and 10 in “Appendix.” The qualitative
differences are minor, but the firm clustering results in some improvements in the
covariates significance for the intensive margin.

7 Concluding remarks

In recent years, more disaggregated data have facilitated more nuanced definitions of
trade margins, as firms trade products at different frequencies (Bernard et al. 2014;
Hornok and Koren 2015). There is also increasing recognition of the fact that the
number of importing firms vary systematically with market-specific factors (Carballo
et al. 2018; Bernard and Moxnes 2018). With access to data containing the number
of trade partners in each export destination, we build on Bernard et al. (2014) and
Hornok and Koren (2015) to include number of importing firms as a margin of trade.

Trade costs have always been important in explaining trade, andwith firmdata, these
can bemademore specific.Hence, in addition to the standard gravitymeasures distance
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and remoteness, we allow the margins to be influenced by degree of urbanization and
country size as proposed by Lawless (2010) and shipment-specific costs as proposed
by Hornok and Koren (2015). Starting with Bernard et al. (2007), a large literature has
shown that larger and more productive firms trade more. We merge accounting data
for exporting firms to also include these measures to explain trade margins.

Our empirical analysis of trade margins is conducted using Norwegian export data.
Total export value is decomposed into five different elements; the mean number of
shipments per trading partner per product traded, the number of trading partners
(importers), the number of traded products, the mean shipment and the mean unit
value.

Our results show thatwhen the different trade determinants are combined, all factors
are relevant in explaining the trademargins. The results on specific trademargins show
that both the number of importers and shipping frequency to the importers makes up
significant parts of the extensivemargin ofNorwegian exports. Sincewe disaggregated
trade into more details than what is previously used in the literature, we are able to
document that it is the most productive exporters that connect to the highest number
of buyers. From the gravity literature, it is well known that increased distance to the
destination market chokes off trade, and by estimating the nuanced parts of the trade
margins, we document that the importer margin accounts for the largest part of this
negative effect. As distance to the destination market increases, exporters reduce the
size of their buyer network and trade more frequently in established networks. Further,
we also show that the importer margin accounts for the largest part of the negative
effect from per-unit shipment costs on aggregate trade. This shows the importance of
the extensive margin in explaining cross-sectional differences in trade due to both the
traditional gravity effects and trade costs.

The literature also provides several indications that trade margins vary with
type of product. Categorizing the data by the well-known Rauch-classification into
differentiated-, reference priced- and organized exchange products, this hypothesis is
investigated. Not, surprisingly, the margins differ significantly by product group. In
particular, Rauch’s (1999) argument that the negative distance effect is stronger for
reference priced goods than for the two other groups is supported. Moreover, while a
positive gradient exists between unit values and geographical distance found is in line
with the Alchian and Allen (1964) effect of distant buyers purchasing higher-quality
goods, this vary by product group, and in particular, it is lower for products traded at
exchanges.
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Appendix

See Tables 7, 8, 9 and 10.

Table 7 Categories in the Norwegian Customs Tariff

Chapter (category) Description of contents

1. Live animals; animal products

2. Vegetable products

3. Animal or vegetable fats and oils and their cleavage products; prepared edible
fats; animal or vegetable waxes

4. Prepared foodstuffs; beverages, spirits and vinegar; tobacco and manufactured
tobacco substitutes

5. Mineral products

6. Products of the chemical or allied industries

7. Plastics and articles thereof; rubber and articles thereof

8. Raw hides and skins, leather, furskins and articles thereof; saddlery and harness;
travel goods, handbags and similar containers; articles of animal gut (other than
silk-worm gut)

9. Wood and articles of wood; wood charcoal; cork and articles of cork; manufacture
of straw, of esparto or other plaiting materials; basketware and wickerwork

10. Pulp of wood or of other fibrous cellulosic material; recovered (waste and scrap)
paper or paperboard; paper and paperboard and articles thereof

11. Textiles and textile articles

12. Footwear, headgear, umbrellas, sun umbrellas, walking-sticks, seat-sticks, whips,
riding-crops and parts thereof; prepared feathers and articles made therewith;
artificial flowers; articles of human hair

13. Articles of stone, plaster, cement, asbestos, mica or similar materials; ceramic
products; glass and glassware

14. Natural or cultured pearls, precious or semi-precious stones, precious metals,
metals clad with precious metal, and articles thereof; imitation jewelery; coin

15. Base metals and articles of base metal

16. Machinery and mechanical appliances; electrical equipment; parts thereof; sound
recorders and reproducers, television image and sound recorders and
reproducers, and parts and accessories of such articles

17. Vehicles, aircraft, vessels and associated transport equipment

18. Optical, photographic, cinematographic, measuring, checking, precision, medical
or surgical instruments and apparatus; clocks and watches; musical instruments;
parts and accessories thereof

19. Arms and ammunition; parts and accessories thereof

20. Miscellaneous manufactured articles

21. Works of art, collectors’ pieces and antiques
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Table 8 Margin regressions, full data set

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Distance − 0.325*** 0.055*** − 0.226*** − 0.179*** − 0.142*** 0.166***

(0.013) (0.005) (0.006) (0.005) (0.009) (0.006)

GDP 0.139*** − 0.007 0.110*** 0.057*** − 0.087*** 0.067***

(0.017) (0.006) (0.009) (0.007) (0.012) (0.008)

Remoteness − 0.290*** 0.052*** − 0.187*** − 0.161*** − 0.034* 0.037***

(0.025) (0.010) (0.011) (0.009) (0.019) (0.013)

Monetary
cost

− 0.142*** − 0.013 − 0.044*** − 0.024*** − 0.190*** 0.128***

(0.024) (0.009) (0.010) (0.008) (0.019) (0.011)

Time cost − 0.375*** 0.087*** − 0.229*** − 0.220*** − 0.036** 0.023**

(0.019) (0.008) (0.009) (0.008) (0.015) (0.010)

Size − 0.030*** 0.018*** − 0.026*** − 0.015*** − 0.004 − 0.003

(0.006) (0.003) (0.003) (0.002) (0.005) (0.003)

Population 0.140*** − 0.057*** 0.050*** 0.046*** 0.182*** − 0.082***

(0.013) (0.005) (0.006) (0.005) (0.011) (0.007)

Firm pro-
ductivity

0.199*** 0.027*** 0.035*** 0.034*** 0.110*** − 0.008

(0.018) (0.007) (0.007) (0.006) (0.017) (0.012)

Constant 8.128*** 0.047 − 0.731*** 0.066 5.863*** 2.900***

(0.374) (0.151) (0.158) (0.149) (0.308) (0.219)

Observations 309,717 309,717 309,717 309,717 309,717 309,717

R2 0.456 0.362 0.375 0.334 0.699 0.757

Time FE Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes Yes Yes Yes Yes

Alternative clustering: firm. Robust standard errors clustered at the firm in parentheses
***p <0.01; **p <0.05; *p <0.10
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Table 9 Margins and gravity variables

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Differentiated
products

Distance − 0.259*** 0.050*** − 0.187*** − 0.146*** − 0.141*** 0.163***

(0.012) (0.005) (0.006) (0.004) (0.009) (0.006)

GDP 0.085*** − 0.022*** 0.087*** 0.045*** − 0.085*** 0.060***

(0.019) (0.006) (0.009) (0.008) (0.012) (0.008)

Remoteness − 0.199*** 0.046*** − 0.135*** − 0.116*** − 0.024 0.029**

(0.025) (0.010) (0.011) (0.009) (0.021) (0.014)

Obs 258,607 258,607 258,607 258,607 258,607 258,607

R2 0.398 0.330 0.367 0.328 0.654 0.727

Reference
priced
products

Distance − 0.364*** 0.015 − 0.262*** − 0.153*** − 0.103*** 0.139***

(0.035) (0.013) (0.016) (0.009) (0.022) (0.012)

GDP 0.203*** 0.058*** 0.121*** 0.049*** − 0.120*** 0.095***

(0.032) (0.014) (0.015) (0.008) (0.022) (0.015)

Remoteness − 0.255*** 0.027 − 0.205*** − 0.131*** 0.073* − 0.019

(0.055) (0.028) (0.023) (0.015) (0.041) (0.027)

Obs 68,760 68,760 68,760 68,760 68,760 68,760

R2 0.535 0.379 0.392 0.375 0.733 0.790

Organized
exchange

Distance − 0.132*** − 0.048*** − 0.130*** − 0.045*** 0.006 0.085***

(0.044) (0.019) (0.019) (0.009) (0.033) (0.021)

GDP 0.202*** 0.013 0.128** 0.024** − 0.030 0.068**

(0.060) (0.017) (0.055) (0.011) (0.032) (0.029)

Remoteness − 0.311*** 0.008 − 0.236*** − 0.083*** 0.030 − 0.030

(0.116) (0.041) (0.053) (0.025) (0.075) (0.043)

Obs 21,468 21,468 21,468 21,468 21,468 21,468

R2 0.639 0.473 0.374 0.366 0.809 0.806

Alternative clustering: firm. Robust standard errors clustered at the firm in parentheses. All regressors from
Eq. (4) included but not reported
***p <0.01; **p <0.05; *p <0.10
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Table 10 Margins, various trade costs and productivity

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Differentiated
products

Monetary
cost

− 0.169*** − 0.004 − 0.048*** − 0.030*** − 0.218*** 0.129***

(0.025) (0.008) (0.011) (0.009) (0.020) (0.012)

Time cost − 0.375*** 0.078*** − 0.232*** − 0.207*** − 0.022 0.009

(0.020) (0.008) (0.009) (0.008) (0.016) (0.011)

Size − 0.013** 0.021*** − 0.015*** − 0.010*** − 0.005 − 0.003

(0.006) (0.003) (0.003) (0.002) (0.005) (0.004)

Population 0.152*** − 0.043*** 0.049*** 0.045*** 0.176*** − 0.075***

(0.014) (0.005) (0.006) (0.005) (0.011) (0.007)

Firm pro-
ductivity

0.149*** 0.011* 0.027*** 0.033*** 0.091*** − 0.015

(0.018) (0.006) (0.006) (0.006) (0.018) (0.013)

Constant 9.253*** 0.367** − 0.494*** 0.016 5.919*** 3.465***

(0.399) (0.147) (0.163) (0.160) (0.319) (0.218)

Reference
priced
products

Monetary
cost

− 0.101** − 0.061*** − 0.050*** − 0.017 − 0.121*** 0.147***

(0.050) (0.022) (0.018) (0.012) (0.042) (0.022)

Time cost − 0.267*** − 0.006 − 0.122*** − 0.107*** − 0.063* 0.032

(0.047) (0.020) (0.019) (0.013) (0.034) (0.020)

Size − 0.026 0.010 − 0.031*** − 0.011*** 0.019 − 0.014*

(0.016) (0.008) (0.006) (0.004) (0.013) (0.008)

Population 0.104*** − 0.064*** 0.042*** 0.017** 0.199*** − 0.089***

(0.033) (0.014) (0.012) (0.008) (0.025) (0.015)

Firm pro-
ductivity

0.289*** 0.088*** 0.042** 0.015 0.086** 0.059**

(0.037) (0.020) (0.019) (0.015) (0.034) (0.023)

Constant 5.750*** − 1.108*** − 0.905** 0.267 7.325*** 0.172

(0.761) (0.389) (0.369) (0.242) (0.645) (0.441)

Organized
exchange
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Table 10 continued

(1) (2) (3) (4) (5) (6)
Export value Mean #

shipments
per
importer
per product

# of
importers

# products Mean
shipment
weight

Mean unit
value

Monetary
cost

− 0.034 − 0.004 − 0.033 0.016 − 0.084 0.071

(0.090) (0.037) (0.048) (0.015) (0.067) (0.045)

Time cost − 0.015 − 0.023 − 0.088** − 0.038** 0.115** 0.019

(0.075) (0.033) (0.041) (0.018) (0.051) (0.035)

Size − 0.106*** − 0.005 − 0.068*** − 0.013** − 0.017 − 0.004

(0.026) (0.012) (0.010) (0.005) (0.019) (0.013)

Population 0.066 − 0.034** 0.059 0.024** 0.082*** − 0.064**

(0.046) (0.016) (0.037) (0.011) (0.031) (0.027)

Firm pro-
ductivity

0.179*** 0.024 0.052*** 0.025** 0.034 0.044

(0.043) (0.023) (0.017) (0.011) (0.046) (0.037)

Constant 5.736*** 0.786 − 2.318*** − 0.712*** 5.298*** 2.681***

(1.210) (0.508) (0.752) (0.245) (0.962) (0.770)

Alternative clustering: firm. Robust standard errors clustered at the firm in parentheses. All regressors from
Eq. (4) included but not reported
***p <0.01; **p <0.05; *p <0.10
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