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1 Introduction

Detailed customs-transaction data has been used to explore various aspects of firm het-
erogeneity in trade for a number of countries, most notably for the US in 1997 and 2007 by
Bernard et al. (2007, 2018) and for France in 2003 by Mayer and Ottaviano (2008).! Wagner
(20164a, 2019, 2021) has used earlier versions of German firm-level trade data to answer a
whole array of specific questions related to firm heterogeneity.> He was also among the
first to examine exporter premia among German firms, see Bernard and Wagner (1997)
and Schank et al. (2007).

In this paper, we use a new transaction-level® data set generated by the Federal Sta-
tistical Office of Germany (DESTATIS) in order to describe, in a consistent and theory-
guided manner, what we believe are important characteristics of firm heterogeneity in
German foreign trade. More specifically, we examine the distributions of exporting and
importing activity of German firms along several intensive and extensive margins. A unit
of observation in our data is a foreign trade transaction of a certain firm including infor-
mation on the direction (export, import), the transaction value, the country of destination
and origin, respectively, and the product involved according to 8-digit HS.* This allows us
to decompose German exports as well as imports into the intensive and extensive mar-
gins along three different dimensions: the firm dimension, the country dimension and
the product dimension. In focusing on these cross-sections we identify key features of
firm heterogeneity in German foreign trade. We mainly focus on 2019, which is an obvi-
ous choice: It is the most recent year available in the our data set as well as the most re-
cent year not yet affected by the Covid-19 pandemic, by Brexit or by other current events.
Nonetheless, we also identify salient differences between 2019 and the same cross sec-
tions for 2011. The full set of results for 2011 is provided in a separate appendix.

A special purpose of our analysis is to examine differences between German firms’
trade with the 27 European Union (EU) partner countries (as of 2019) and external trade
with non-EU countries. Any such comparison is potentially hampered by different re-

porting procedures for intra- and extra-EU trade. Since all intra-EU trade is free of tariffs,

IThe first studies exploring firm-level trade are Bernard and Jensen (1995, 1999). Békés et al. (2011)
present evidence for Hungary. Manova and Zhang (2009) analyse similar data for China.

2Among other topics, Joachim Wagner has used earlier German transaction data to investigate the exten-
sive margins of trade in manufacturing (Wagner, 2018), the short run dynamics of trade (Wagner, 2016b),
firm productivity (Wagner, 2012), firm age (Wagner, 2015), innovation activity (Wagner, 2017a), firm profits
(Wagner, 2014), the trade impact of the distance to destination countries (Wagner, 2017b), and the lumpi-
ness of trade (Wagner, 2016c).

3When using the term “transaction’, we refer to the sum of exports or imports of a certain product by
a certain German firm to or from a certain country within a certain time frame. In other words, if a firm
exports the same product to the same country within the same period more than once, we will observe only
the sum of these transactions.

4Technically, the Harmonized System (HS) product codes are only defined up to 6 digits. 8-digit HS
thus refers to the German “Warenverzeichnis fiir die AuBenhandelsstatistik” based on the European Union’s
Combined Nomenclature.



intra-EU trade data cannot be collected relying on customs procedures but must be col-
lected through a separate procedure. To avoid the bureaucratic burden for small firms,
firm-level reporting of intra-EU trade is subject to a minimum threshold-level. Obviously,
no such threshold is present for extra-EU trade which is collected on the basis of cus-
toms procedures. This causes a potential selection problem. Fortunately, recent work by
DESTATIS (see Kruse et al., 2021) allows us to circumvent this problem for most of our
analysis, as we detail in Section 2.

A further goal of our analysis is to shed light on the role of trade intermediation in
German firms’ foreign trade. Merging our trade data with company register data, we can
identify each trading firm’s main economic activity according to the Statistical Classifica-
tion of Economic Activities in the European Community (NACE, Rev. 2).° In particular,
we distinguish manufacturing firms, wholesale firms and retail firms, and we single out
wholesale, retail and maintenance of vehicles. A residual category, labeled as “other” has
firms whose main activity is in agriculture, forestry, mining and quarrying, or other ser-
vices. Our focus on this type of firm categorization is motivated by the theoretical expec-
tation that the use of trade intermediation through wholesalers or retailers is differently
important across both, countries and products, as emphasized by Bernard et al. (2010,
2015). We want to examine whether the salient features of the country and product distri-
bution of trade by these firm types in our new data set are in line with expectations from
theory.

Finally, inspired by Bernard et al. (2018), we explore the prevalence of “global firms”
in German foreign trade, meaning firms that are active traders along multiple margins.
More specifically, being a more global firm involves exporting more products to more for-
eign markets and, perhaps more importantly, being an importer as well as an exporter.
The literature on global firms (see Antras et al., 2017, and Bernard et al., 2018) suggests
many interesting directions for empirical research. We take a first step in computing the
numbers of German pure exporters, pure importers and fwo-way traders. We do so for
total as well as extra-EU and intra-EU trade, and we also compute the number of firms
active in both within-EU and extra-EU markets. To characterize the breadth of interna-
tionalization among German firms we calculate the joint distribution of both, the number
of firms and trade values per firm along two dimensions, the number of partner countries
and the number of products traded. The literature also suggests that if firms are oper-
ating on multiple margins of trade we should observe positive correlation among firms
between different margins. In particular, positive correlation should obtain also between
margins for exports and margins for imports. We therefore calculate a full set of correla-
tion coefficients between all intensive and extensive margins.

Among the many findings of our calculations, the following are perhaps the most in-

teresting. First, the number of firms active in importing is much larger than the number

5The German version thereof is called “Klassifikation der Wirtschaftszweige 2008” (WZ 2008).



of exporting firms, by a factor of 2.6 for a simple count and by a factor of 7 if we identify
pure importers and pure exporters. Of a total number of roughly 790,000 trading firms, a
share of 25 percent (or 201,000) are trading both ways, as importers and exporters. How-
ever, the number of firms trading both ways and active both within the EU and outside,
“truly global” firms if you will, is relatively small: 30,302 (under 4 percent of all trading
firms). The share of two-way traders is generally larger for manufacturing and wholesale
firms than for other firm types, and within these two firm types it is larger for extra-EU
trade than for intra-EU trade.

A second interesting result relates to the joint distribution of firms over the number of
countries that firms serve as exporters and the number of products they export. Looking
at the number of firms, this distribution has a striking mass point at 1-product-1-country,
equal to more than 50 percent for both imports and exports. No such mass point, how-
ever, occurs if we look at the distribution of trade values. Indeed, here we find opposite
mass points for more than 10 products and countries, and these are even larger (84 per-
cent for exports and 76.5 percent for imports).

A third result relates to trade intermediation. The share of firms trading as intermedi-
aries is larger for exports than for imports and larger for extra-EU trade than for intra-EU
trade, which is consistent with the idea that intermediation serves a more useful purpose
for high destination-specific fixed entry costs and a weaker contracting environment; see
Bernard et al. (2015). Looking at trade volumes in addition to the number of firms, we find
that the average trade value for manufacturing traders is much larger than the aggregate
of all firms, by a factor of 3.0 for exports and a factor of 3.4 for imports. They also trade
more per firm than do wholesale traders, particularly for exports if less so for imports.
A further interesting result is that German firms active in trade intermediation generate
a trade deficit, which means that German intermediaries are engaged in helping foreign
goods find (German) consumers, more than in helping German goods find foreign con-
sumers. The aggregate German trade surplus is generated exclusively by manufacturing
firms.

Fourth, regarding the products traded, we find that German exports as a whole to be
quite broadly spread across products. We look at 22 different product categories and find
that within these categories, Germany exports virtually all of the HS 8-digit products, the
major exceptions being Animals and Food. And pretty much the same holds also for Ger-
man imports. As expected, machinery is in the lead as regards the number of exporting
firms, at least if we look at total exports. Within the dominating categories of German
exports (machinery and vehicles) by far the largest share of exports is accounted for by
exports through producers directly (79 percent and 88 percent, respectively). This share
is lowest (below 50 percent) for minerals, textiles, leather and footwear. Thus, intermedi-
aries seem to play a larger role in products involving a relatively low degree of customiza-

tion where detailed knowledge about specific product characteristics (available only to



the producer) is less important.

Our margin decomposition reveals that the distributions are heavily skewed towards
the right for all margins, for exports and imports, and for intra-EU as well as extra-EU
trade. But it holds true more for imports than for exports and more for the intensive mar-
gins (values per firm) than the extensive margins (number of products or countries per
firm). For instance, for total export values per manufacturing firm, we find a mean 75
times the median for exports, whereas for imports the ratio is 221!® For the extensive
product margin, we find ratios of 7.7 (exports) and 11.5 (imports). By and large these
ratios are also larger for extra-EU trade than for intra-EU trade. Comparing across firm
types, it is not generally true, as perhaps expected, that the skewness is more pronounced
for manufacturing traders, compared to wholesale and retail traders.

Finally, we find all correlation coefficients between different margins to be positive.
But there is a distinct pattern. For extensive margins (number of countries and products),
we find coefficients close to unity if we look at exports or imports. Values around 0.8 are
found for correlations between these extensive and the corresponding (i.e., same direc-
tion of trade) intensive margins. Values around 0.6 are found for the correlation for ex-
tensive margins between exports and imports. And somewhat lower, but still significantly
positive values emerge for correlations between extensive margins of one direction (im-
ports or exports) and intensive margins of the opposite directions. Thus, our results are
in line with the theory suggesting that higher productivity firms export more products to
more destinations and use those additional profits to incur the fixed costs of adding new
import suppliers. In other words, there is a complementary relationship between differ-
ent margins: firms that export more tend to export more products to more countries, but
also generally import more products from more countries. However, the intensive margin
correlation between export and import values is rather weak, with a coefficient value of
only 0.11.

The paper is structured as follows. We start out in Section 2 with a short, but com-
prehensive description of our data, and a discussion of data limitations. In Section 3, we
ask just how global German trading firms are, judged by whether they are both importers
and exporters as well as by the number of countries they export to, or import from. In
Section 4, we zoom in on trade of different firm types, distinguishing between producers
and wholesale or retail traders. This allows us to portray a picture on the role of interme-
diation in German foreign trade. Section 5 adds the product dimension to our analysis,
ultimately answering the question “who trades what”. Section 6 presents a full decom-
position of both German exports and imports into so-called intensive (regarding values)

and extensive (regarding counts) margins along both the partner-country and the prod-

6See Tables A.20 and A.21 in the appendix. These ratios may seem somewhat excessive, which is likely
due to a large presence of very small transaction values. This may be subject to change in the final version
of the data.



uct dimensions. The main purpose of this section is a thorough analysis of the skewness
of distributions at the various margins. Finally, in Section 7, we calculate correlation coef-
ficients between different extensive and intensive margins at the firm level. Throughout
all of these sections we rely on diagrams, with the accompanying tables presented in the
appendix. Moreover, for almost all results, we also discuss differences between intra-EU

and extra-EU trade, details of which we again mostly relegate to the appendix.

2 German Firm-level Trade Data

The data used in this paper were prepared by the Federal Statistical Office of Germany
(DESTATIS) in a research project financed by the German Federal Ministry for Economic
Affairs and Climate Action and will in due course be made accessible for the scientific
community. Our main data set contains detailed data on German export and import
transactions and has been made available in the Research Data Center of the Federal Sta-
tistical Office as AFiD-Panel AuBenhandelsstatistik (AFiD-Panel Foreign Trade Statistics,
henceforth AHS-Panel).” 8 For each transaction, we can identify the year, the trading Ger-
man firm, the trade direction (import, export), the country of origin or destination, the
HS 8-digit product code and the transaction value.? The data currently spans the time pe-
riod 2011-2019, with more recent years planned to be added as they become available. A
major purpose of the project is to merge AHS-Panel with other data sets containing a host
of firm-level covariates, such as total sales, employment or sector of activity. For this pa-
per, we merge statistical business register data (URS: “Unternehmensregister-System”) in
order to identify each trading firm’s primary sector of activity, which allows us to address
trade intermediation by separating producers from wholesalers and retailers.

When collecting and preparing the data, two fundamental issues arise, both having
to do with reporting practices. In Germany, firms’ trade reporting is connected to their
value-added-tax (VAT) reporting. If firms engage in consolidated reporting, then trading
activities are similarly reported in a consolidated fashion. That is, the VAT-reporting com-
pany summarily reports trading activities for all firms participating in the consolidated
tax reporting, even if the individual firm remains a legally independent unit with full au-
tonomy regarding trade. However, for most purposes, what is of interest is the trading
activity of each individual firm, regardless of whether it participates in consolidated tax
filing.!° To achieve this higher level of detail, the Federal Statistical Office distributes the

“DOI: 10.21242/51911.2019.00.05.1.1.0

8The AHS-Panel contains reported transactions, i.e. extra-EU transactions and intra-EU transactions
above the reporting threshold, and estimates of intra-EU transactions below the reporting threshold; see
below.

9We follow DESTATIS in applying the relaxed definition of the special trade system. Thus, our data
set contains neither imports entering bonded warehouses from abroad nor exports leaving bonded ware-
houses, but instead contains imports entering Germany from bonded warehouses (“Zolllager”).

19Tn the remainder of the paper, a firm is thus defined as the smallest legal unit keeping accounts due to



trade value collectively reported to each subsidiary involved, using a variety of additional
data sources. This amounts to a significant quality improvement of the data used in this
paper (see Kruse et al., 2021).

The second fundamental problem is the difference in data collection between extra-
EU and intra-EU trade. Due to the presence of tariffs on external trade with non-EU coun-
tries, extra-EU transactions are fully recorded by the German customs authorities, virtu-
ally starting from the first euro of trade conducted by a firm.!! In contrast, as intra-EU
trade is entirely tariff-free, data collection requires a separate reporting procedure which
is subject to censoring from below. The thresholds in place are chosen to ensure that the
largest part of the intra-EU export and import values are reported and DESTATIS esti-
mates that as much as 97 percent of intra-EU exports and 93 percent of intra-EU imports
are recorded.'? Nonetheless, due to the well-known right-skewness of the export and im-
port value distribution (see below), the censoring introduces a firm-level selection bias in
that only a relatively small fraction of all firms makes it into the sample.

To avoid this selection bias when comparing intra-EU and extra-EU trade, we rely on
an effort made by DESTATIS to estimate imports and exports of firms lying below the
reporting threshold. This is done using other data not subject to a reporting threshold,
in particular value-added-tax (VAT) reporting. If VAT reporting is in consolidated form
involving several firms, trade values for individual firms are estimated following the pro-
cedure outlined above; see Kruse et al. (2021). However, this whole procedure is feasi-
ble only for aggregate bilateral trade and cannot be extended to trade on the HS 8-digit
product level. Although we still report product-level results for intra-EU and total trade,
care should be taken when interpreting these figures, since any firm below the report-
ing threshold will appear in the raw data as a single-product firm (with a generic 8-digit
product ID). In the analysis below, we will alert the reader whenever this data limitation
becomes relevant.!® This is mostly the case when we look at the number of goods traded.

A detailed analysis of the limitations is therefore found in Section 3.2.

3 How Global are German Trading Firms

Firms face multiple decision margins: where to produce a certain product, where to sell

it and where to source the required material inputs. In each case, “where” potentially

reasons related to commercial or fiscal law.

Uwhile very small commercial transactions below €1,000 or 1,000 kg are still exempt from the reporting
duty, extra-EU reporting reporting is nonetheless much more comprehensive than intra-EU reporting.

12The thresholds are set at €500,000 and €800,000, respectively, for exports and imports.

13n rare cases, the data for below-threshold firms do not include the country of destination or origin. This
affects the extensive-margin results reported below but will not affect the distinction between intra-EU and
extra-EU trade, since we know that all below-threshold transactions must involve an EU partner country.
And the extensive margin results are affected only marginally as firms where the information on the partner
country is missing lies well below two percent of the total number of firms.



involves multiple countries. Thus, how global a firm is may be measured by the num-
ber of different countries it sells to, and obtains inputs from. This can be done for each
of the goods a firm produces, for its entire range of products. Interest in this question
has recently increased due to theoretical models that highlight interdependence of deci-
sions across different margins. The interdependence is typically one of complementarity,
driven by significant fixed costs of market access for both exports and imports (sourcing
from foreign countries). For instance, if a firm incurs the fixed cost of sourcing inputs
from a cheap foreign supplier, this will reduce its marginal cost and, thus, increase its
profits from exporting to any foreign market. Consequently, it may pay off for this firm
to incur the fixed cost of entering a certain export market that it did not hitherto sell to.
Higher exports means operating on a higher scale and may, therefore, make it profitable
for the firm to incur the fixed cost of adding a further source of input supply. A given pro-
ductivity advantage that a firm has over its competitors will thus be magnified, in terms
of profits, through multiple decision margins of globalization. Models highlighting this
type of complementarity across multiple decision margins have been developed, among
others, by Antras et al. (2017) and Bernard et al. (2018). See also Dhyne et al. (2023), who
examine these considerations in the presence of firm-level production networks.

We will provide a more thorough analysis of correlation across different margins fur-
ther below. In this section, we want to portray a first and rough picture of just how global
German trading firms are by applying two simple criteria: i) whether a firm is both an
importer and an exporter and ii) the number of countries it trades with in either capac-
ity. For a start, we distinguish between two blocks of partner countries, those belonging
to the European Union and extra-EU trading partners. Subsequently, we turn to a finer
measurement of the breadth of globalization in counting the number of countries a firm

exports to, or imports from, alongside the number of products it trades.

3.1 Two-way Traders and Intra-EU vs. Extra-EU Traders

In the tables and figures presented in this section, we further distinguish between five
types of firms by their main economic activity: manufacturing firms, wholesale firms, re-
tail firms, firms engaging in the wholesale, retail or maintenance of motor vehicles and
parts thereof, simply labeled “motor vehicles”, and a residual category labeled “other”.!4
The residual category has firms in agriculture and forestry as well as mining and quarry-
ing, or other services. This breakdown also allows us to address the role that trade inter-
mediation plays in various parts of German foreign trade, but we shall not do so until the
next section. In this section, our focus squarely lies on the breakdown of German firms by

degree of internationalization in the sense just described.

14For information on these firm types, we merge our trade data with statistical business register data
(URS) allowing us to identify each trading firm’s main economic activity; see Section 2.



In our analysis, we make a distinction between pureimporters and pure exporters, and
we also single out firms that are both, exporters and importers (henceforth called two-way
traders). In a similar vein, we distinguish between firms trading with partner countries
within the EU and partner countries outside the EU, and we single out firms engaged
in trade both within the EU and outside the EU (henceforth called global traders). Let nx
and ny; be the number of exporting firms and importing firms, respectively, and n7 be the
total number of trading firms. Moreover let n, and n,, be the number of pure exporters
and pure importers, respectively, and n,, be the number of two-way traders. Then, we
have nr = n,, + ny + ny, while n); = n,,, + ny and ny = ny+ny. Hence nx+nyy=nr+ny,
or, equivalently, n,, = x); + nx — xr. The exact same logic may be applied with respect to
the number of firms active in intra-EU and extra-EU trade, respectively, and the number
of firms active in both.

Table A.1 in the appendix gives the number of exporting and importing firms for all
trade as well as for intra-EU and extra-EU trade, respectively. Throughout the paper, all
numbers relate to the year 2019, unless otherwise specified. A first striking finding is that
the total number of firms engaged in foreign trade is much larger for imports than for
exports: We have 716,574 importing firms vs. 275,011 exporting firms. Looking at differ-
ent firm types and regions, there is but a single exception to the rule of more import-
ing firms than exporting firms, which is (wholesale, retail or maintenance of) vehicles in
extra-EU trade.!® Looking at pure exporters and pure importers the discrepancy is even
larger: there are 515,397 pure importers vs. 73,834 pure exporters; see Table A.3 in the ap-
pendix. There are 201,177 two-way traders, which leads to a total number of trading firms
equal to 790,408. The number of two-way traders is thus about 2.7 times the number of
pure exporters, but only a bit less than two fifths of the number of pure importers. This
asymmetry has important implications for trade transaction volumes per firm, to which
we shall return below.

In order to assess the trade participation of German firms, we relate the numbers of
exporting and importing firms to the total number of firms present in the statistical busi-
ness register data (URS), which we assume to be a good approximation for the total num-
ber of firms active in Germany (DESTATIS, 2022). From Table A.3, we can infer that about
22.2 percent of the almost 3.6 million firms are actively trading in 2019; most of which, as
pointed out above, as importers. The trade participation rates differ by firm type: Man-
ufacturing firms are much more prone to trade, with every second manufacturer (50.4
percent) either exporting, importing or doing both. This rate is slightly lower for whole-
sale, retail and motor vehicle trading firms (which appear jointly as a single category in
DESTATIS, 2022), at 47.9 percent. Consequently, trade participation in the residual firm
category must be much lower, and indeed, agriculture, mining and other service firms,

15This is despite the fact that the transaction value for this firm type is larger for imports than for exports,
with a larger share of extra-EU trade for imports, too; see the appendix Table A.2.



making up the bulk of Germany’s firm population (about three quarters of all firms are

found here), engage in trade at a rate of only 14.1 percent.

Figure 1: Pure Exporters, Importers and Two-way Traders in 2019

All Extra Intra

Manufacturing 4 49% 56% 41%

Wholesale 53% 45% 44%

Retail 1 34 18% 18% 15%

Vehicles - 32% 16% 29%

Other4 EX3 14% 20% 12%

Total 4 EES3 25% 34% 21%

. Exporters . Importers Two-way

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Figure 1 gives an impression of the prevalence of firms that simultaneously export and
import (two-way traders) across trading regions as well as firm types; the absolute num-
bers are found in Table A.3 in the appendix. What strikes from this figure is that the share
of two-way trading firms is generally larger for manufacturing and wholesale firms than
for other firm types, and within these two firm types it is larger for extra-EU trade than for
intra-EU trade. This latter finding emerges for most firm types (the exception being vehi-
cle traders). This is consistent with the theoretical expectation that follows from Bernard
et al. (2018), that sourcing from far-away markets is conducive to entering far-away mar-
kets too, and vice versa. This expectation follows from combining Propositions 3 and 4 in
Bernard et al. (2018). A further salient feature is that the share of pure importers is larger
than the share of pure exporters for all firm types, not just in the aggregate (as pointed out
above), the only exception being vehicles, which sticks out with by far the largest share
of pure exporters. With a mere 25 percent, the overall share of two-way traders seems

relatively small.



Figure 2: Pure Extra, Intra and Global Firms in 2019

Exporters Importers Total

Manufacturing 50% 32% 42%

Wholesale 4 39% 34% 45%

Retail q 19% 15% 18%

Vehicles - 35% 12% 27%

Other 1%

Total 4 30% 16% 21%

. Pure Extra . Pure Intra Global

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Next up, Figure 2 highlights the prevalence of global firms, i.e, those active both within
the EU and in extra-EU trade, among importers, exporters and among all trading firms.
The corresponding absolute numbers are found in Table A.4. The striking finding here is
that global firms are generally found more frequently among exporters than among im-
porters, and particularly so for manufacturing, wholesale and vehicle traders. The small-
est share is found among importers in the firm type “other” (mining, quarrying, agricul-
ture, other services). The share of global firms among all trading firms (21 percent) is the
same as the share of firms trading both ways (see Figure 1). Unsurprisingly, the share of
pure intra-EU traders is much larger for all firm types than the share of pure extra-EU
traders. The share of pure extra-EU traders is smallest among manufacturing exporters,
which is the only case where global firms are dominating, with a share of 50 percent.

Combining the two-way criterion with the criterion of intra-EU plus extra-EU trade,
we can identify the “truly global” firms. The numbers are found in the bottom panel of
Table A.4. The total number of two-way traders active in both intra-EU and extra-EU trade
is 30,302, which is somewhat less than 4 percent of all trading firms (790,408). This share
is largest for manufacturing traders where the total number is 115,212, of which 18,679 (or
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16 percent) are truly global. A relatively large share of just below 11 percent is also found
for wholesale traders, whereas for all other firm types the share is much smaller than one
percent.

How does the picture for 2019 portrayed above compare to that of 2011? A quick in-
spection of Figures 1 and B.1 as well as Figures 2 and B.2 might suggest there is no con-
spicuous change worth pointing out. However, upon closer inspection, particularly of the
absolute numbers behind these figures, we do find a remarkable change. While the num-
ber of pure importers rose between 2011 and 2019, as perhaps expected, the same period
has seen a substantial reduction in the number of pure exporters. Taking the aggregate
over all firm types and looking at total trade, pure importers rose in number from 349,581
to 515,397 (by 47.7 percent), while pure exporters fell from 90,536 to 73,834 (by 18.4 per-
cent). The reduction in pure exporters occurred mainly among those engaged in intra-EU
trade, the number of firms engaged in extra-EU trade in fact rose, although by a modest
6.8 percent. In intra-EU exports, the reduction occurs for all firm-types, and in extra-EU
exports the increase similarly is observed for almost all firm types, the exception being
motor vehicles (with an increase equal to 6.5 percent).

A lower number of pure exporters by no means implies that the German economy has
become less well integrated as an exporter to world markets, for two reasons. First, we
must add an important further observation, which is that the number of two-way traders
has increased for total trade as well as for both intra-EU and extra-EU trade, although
more so for intra-EU trade. Indeed, the larger number of two-way traders more than
compensates the drop in the number of pure exporters, so that the total number of firms
engaged in exporting has, in fact, increased for all types of firms and for both, intra- and
extra-EU trade. But still, the broader conclusion is that the period from 2011 through
2019 has seen a much stronger increase in the number of firms active as importers than
the number of firms active as exporters. And the second observation is that while the
number of pure exporters has fallen, their export volume has risen. This will be discussed
in somewhat more detail further down below where we shall explore the intensive and

extensive margin decomposition through time.

3.2 Joint Country-Product Distributions

We now proceed to a greater level of detail by counting the number of partner countries
for exports and imports, rather than aggregating countries into the intra-EU block and the
extra-EU block. Moreover, we add a further dimension by counting the number of prod-
ucts a firm is trading. Following Mayer and Ottaviano (2008) and Bernard et al. (2018),
we merge the country and the product dimension by describing the joint distribution of
German exporting and importing firms over these two dimensions. As in Bernard et al.

(2018), we distinguish between seven numeric categories: one, two, three, four, five, six
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to ten, or more than ten HS 8-digit products, and the same for partner countries.'® In
addition to the number of firms (extensive margin of trade), we also describe the joint
distribution of trade values per firm, separately for exports and imports (intensive margin
of trade).

Table 1: Joint Country-Product Distribution for Total Exports in 2019

Firms Number of countries
1 . 2 4 : 010 e ol
1 1.3 0.7 0.4 0.3 1.0 1.0
w 24 1.4 5.6 0.9 0.4 0.2 0.5 0.5 9.6
g 34 0.7 1.7 1.1 0.5 0.3 0.5 0.5 5.3
.%‘ 44 0.4 0.8 0.6 0.4 0.2 0.5 0.5 3.4
g 5+ 0.3 0.5 0.3 0.2 0.2 0.4 0.5 25
g 6-10 0.7 1.0 0.7 0.5 0.4 1.2 1.8 6.4
< 11+ 0.9 1.0 0.7 0.5 0.5 1.8 7.7 13.1
Total{ 12.0 5.1 3.0 2.2 6.0 12.4
Value Number of countries
! ; 3 4 5 610 ik Tota
14 0.9 0.1 0.4 0.1 0.1 0.3 0.8 2.7
w 24 0.1 0.2 0.1 0.1 0.1 0.2 0.7 1.5
g 34 0.1 0.1 0.1 0.1 0.1 0.2 0.7 1.4
§_ 44 0.0 0.1 0.1 0.1 0.1 0.2 0.7 1.2
g 5+ 0.0 0.1 0.1 0.1 0.0 0.4 0.7 1.3
g 6-10 1 0.1 0.1 0.1 0.1 0.1 0.7
< 11+ 0.2 0.2 0.2 0.2 04 1.8
Total - 1.5 1.0 1.1 0.7 0.9 3.8

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

These joint country-product distributions shed a first light on the interrelationship
between the multiple decision margins firms are facing. The simple question we want to
address here is whether firms exporting to many markets are also likely to export many
goods and whether such firms command an overproportional share of the aggregate ex-
port value, as perhaps expected. Although the bulk of the literature focuses on exports,
the question is no less interesting to address also for imports, as emphasized by Antras et
al. (2017) and Bernard et al. (2018). Table 1 presents the joint distribution of firm numbers
(top panel) and transaction values (bottom panel) for Germany’s total exports in 2019 as
well as the two marginal distributions. We observe strong skewness. The firms exporting

a single product to a single country account for 55 percent of all exporting firms but are

160nce again, our results are biased downward by the presence of counterfactual single-product firms
due to the lack of product-level information for firms below the exemption threshold in total and intra-EU
trade. Especially for the trade-value distribution, however, this will barely affect the results.
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responsible for a mere 0.9 percent of the total export value. Looking at the marginal coun-
try distribution, 59.4 percent of all exporting firms sell to a single foreign country but their
combined export value amounts to no more than 1.5 percent of the total. On the prod-
uct side, 59.7 percent of all exporters report exporting a single product, with a combined
export value equal to 2.7 percent of the total. At the other end of the distribution, the
number of exporters selling to 11 countries or more is relatively low, equal to 12.4 percent
of all exporting firms, but in value terms their exports amount to 91.1 percent of the total.
In a similar vein, exporters selling 11 products or more make up a mere 13.1 percent of
all exporting firms, but they contribute as much as 87.1 percent to the total value. “Truly
global” exporters, i.e., those exporting more than 10 products to more than 10 destina-
tions, make up a paltry share of 7.7 percent of all exporting firms, but in value terms their
contribution to total exports is 84 percent.

In Table 2, we see that the corresponding distributions for total imports is similarly
skewed. The share of importers importing a single product is equal to 74.4 percent, but in
value terms these firms contribute a mere 3.2 percent to total imports. The percentages at
the bottom end of the two marginal distributions of firm numbers are similarly larger for
imports than for exports, equal to 76.9 percent and 77.4 percent, with smaller correspond-
ing shares also for the distribution of import values. The share of “truly global” importers
(importing more than 10 products from more than 10 countries) in the total number of
importing firms is equal to 3.2 percent and thus only about half the corresponding share
for truly global exporters, yet their combined share in the total import value is equal to
76.5 percent.

This type of skewness is quite common in trade data, but comparing our results to
those for other countries, we also find differences. For instance, Bernard et al. (2018) finds
a significantly lower share of single-product-single-country exporters: 34.9 percent as op-
posed to our 55.0 percent).!” They also find a lower share of “truly global” exporters: 5.5
percent compared to our 7.7 percent. Thus the skewness is somewhat less pronounced
for the US in 2007 than for Germany in 2019. For imports, too, the share of single-product-
single-country firms is much smaller for the US: 29.7 percent compared to our 74.4 per-
cent. But in value terms we observe a remarkable similarity: while the value share of 0.6
percent for the single-product-single-country firms lies well below the 3.2 percent for Ger-
many, the share of 76.4 percent for “truly global” US importers compares well to a share
of 76.5 percent for Germany.

Summarizing their results, Bernard et al. (2018) also state a tendency of the diagonal

elements in the joint distribution to be larger than the off-diagonal ones and interpret

"When comparing our results with those of Bernard et al. (2018), one needs to bear in mind that Bernard
etal. (2018) use a 10-digit classification for the product count whereas we use 8-digits. Exporting a single 8-
digit product may represent a lower level of specialization than exporting a single 10-digit product. Moving
from 8-digit data to 10-digit data would likely make some single-product firms appearing as firms exporting
more than a single product.
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this as evidence of a positive correlation between the number of products exported or im-
ported and the number of destination or source countries, respectively. This would be in
line with the theoretical expectation mentioned at the outset of this section above, but in
our case this tendency is not very pronounced, mainly occurring for numbers up to 3 and
11+. In any case, we shall return to this issue in somewhat more detail in Section 7 below,
where we also look at cross-correlations between different margins on the export and the
import side. The results from the French 2003 data used by Mayer and Ottaviano (2008)
are quite similar to our German figures for 2019 in value terms, but much less skewed to-
wards single-country-single product firms, like the US data. The same can be observed
for the Hungarian results for 1999 found in Békés et al. (2011).18

Table 2: Joint Country-Product Distribution for Total Imports in 2019

Firms Number of countries
! 2 3 4 5 6-10 " Total
. 0.8 0.6 0.4 0.4 0.7 0.1
° 24 0.9 3.5 0.2 0.1 0.0 0.1 0.0 4.9
g 34 0.5 1.3 0.7 0.1 0.0 0.1 0.0 2.7
E_ 44 0.3 0.6 0.5 0.2 0.1 0.1 0.0 1.8
; 5 0.2 0.4 0.4 0.2 0.1 0.1 0.0 1.3
§ 6-10 0.4 0.8 0.9 0.7 0.4 0.6 0.1 3.8
< 11+ 4 0.3 0.6 0.7 0.6 0.6 2.1 3.2 8.1
Total{ 8.0 3.9 2.3 16 3.7 3.5
Value Number of countries
! 2 3 4 2 6-10 n* Total
1 3.2 0.3 0.1 0.3 0.1 0.7 0.7 54
° 24 0.2 0.5 0.2 0.1 0.1 0.1 0.0 1.3
g 34 0.1 0.2 0.2 0.1 0.1 0.1 0.1 1.0
E_ 44 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.8
; 5 0.1 0.4 0.1 0.1 0.1 0.3 0.1 1.1
-g 6-10 0.2 0.3 0.4 0.4 0.3 1.2
= 11+ 4 0.4 0.5 0.7 1.0 0.9 6.7
Total 4 4.3 2.3 1.8 2.1 1.7 9.3

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

We have mentioned in Section 2 that firm-level reporting of intra-EU trade is subject
to a threshold below which firms need not report their trade. The data used for Tables 1

and 2 above rely on a procedure used by DESTATIS to estimate trade flows for firms falling

18The results from Békés et al. (2011) for Hungarian imports are again similar to ours as far as the value
dimension is concerned. However, there is a much stronger presence of multi-country multi-product firms
in the Hungarian data. Unfortunately, Mayer and Ottaviano (2008) conduct their analysis only for French
exports, which is why we cannot compare our results for imports with theirs.
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below the threshold. Unfortunately, however, this procedure could not be extended to the
product level; see Kruse et al. (2021). In the firm-count data, as far as intra-EU trade is
concerned, all below-threshold firms appear as single-product exporters and importers.
Since they are small firms, many of them also are single product firms, but some are not.
Hence, this data limitation introduces a bias into the joint distribution presented above.
Here, the researcher faces two imperfect options. Option one, underlying Tables 1 and 2
above, is to go for a full coverage of all firms at the risk of wrongly classifying some below-
threshold firms as single-product exporters or importers when looking at their intra-EU
trade. Option two would be restricting the analysis to firms that surpass the reporting
threshold, thus ensuring that all firms appearing as single product exporters or importers
truly fall into this category—at the expense of small firms being left out of the picture
when it comes to intra-EU trade. To move forward, we compare the results for both op-
tions, concentrating on intra-EU trade where the problem exists (it does not for extra-EU
trade).

The results are found in Tables A.7 and A.9 for exports and in Tables A.8 and A.10 for
imports. Based on this comparison, we make two claims: i) The number of small firms
that option two would ignore is huge, and ii) these firms to a very large extent are, in-
deed, single-product exporters selling to a single foreign market and and single-product
importers buying from a single foreign country. More specifically, looking at exports, in
the marginal product-number distribution (rightmost column) for intra-EU exports the
share of single-product firms drops from 83.6 percent in option one to 18.9 percent in op-
tion two. Similarly, in the marginal country-number distribution (bottom row) the share
of “single-country” firms drops from 78.1 percent in option one to 10.5 percent in option
2. This is evidence for claim i). For claim ii), we observe two things. First, in these marginal
distributions, all other shares, i.e., for more than one product and more than one coun-
try, respectively, are rising when we move from option one to option two. Secondly, and
perhaps more importantly, when looking at the joint firm-number distribution, we find
that the share of single-country-single product firms drops by somewhat more than the
shares in the marginal distributions and, perhaps more importantly, there is not a single
instance of other shares, i.e., those for more than one product and more than one coun-
try, falling when we move from option one to option two. The exact same picture arises,
qualitatively, when we look at imports. Naturally, the discrepancy between options one
and two are significantly less pronounced when we look at trade values; see again Tables
A.7 and A.9 for exports and in Tables A.8 and A.10 for imports.

We conclude from this exercise that option one, underlying the above tables, is vastly
superior to option two. To complete the picture, Tables A.5 through A.8 present these joint
product- and country-number distributions separately for extra-EU and intra-EU trade.
Remember that the problem underlying the awkward choice between options one and

two is entirely absent in data for extra-EU trade. To broadly summarize this breakdown,
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the skewness described above for total trade is much less pronounced for extra-EU trade
than for intra-EU trade and also, but less so, for total trade. Part of this difference is due
to the bias in intra-EU trade that we have just discussed. But a large part of it is real,
reflecting the fact that small traders are genuinely more likely to trade within the EU than
being engaged in extra-EU trade.

We close this section with a brief comparison of the joint product-country distribu-
tions described above with those of the year 2011, found in Tables B.2 through B.7. The
overall conclusion is that all distributions (firm counts and transaction values for total
trade as well as intra-EU and extra-EU trade) have remained fairly stable over this time
span. For instance, looking at the firm-count distribution for total exports, the biggest
absolute changes are a 1.4 percentage point increase for the 11+ exporters in the marginal
product-count distribution and a 1.3 percentage point decrease in the single-product ex-
porters in that same marginal distribution. All other changes are smaller in magnitude,
mostly below a percentage point. Thus, over the time span considered, exporters seem to
have become slightly more diversified in their product ranges. For export values we see
the biggest increase, equal to 2.9 percentage points, occurring for firms in the (11+,11+)
cell of the distribution, followed by an increase equal to 2.1 percentage points for the
11+ cell in the marginal product distribution. Interestingly, the biggest changes for the
firm-count distribution on the import side are the same as those on the export side, but
in opposite directions: a 1.6 percentage point increase for single-product importers in
the marginal product distribution, with a 1.8 percentage point increase in this same cell
also in the import value distribution, and a 1.0 percentage point reduction in the share of
11+ importers. We abstain from describing changes in the distributions for intra-EU and
extra-EU trade, as this would bring almost no additional insights. But for the interested

reader, we still offer the pertinent tables in the appendix.

4 Trade Intermediation

When looking at trade at the firm-level, one recognizes that producers and exporters of
any given good are not necessarily the same. In many cases firms are exporting products
they have not produced themselves, and in some cases producers do not engage in ex-
porting at all but use other firms through which to sell their products abroad. We speak
of intermediated exports. An obvious explanation for this phenomenon is that domestic
producers face high fixed costs of entering foreign markets, and—other things equal—
these costs may be lower for firms specializing in the trading activity as such than for
producers. In the extreme, the ability to access a certain foreign market may be like a
technology that is not available to a producer at all. This creates the need for producers
to find, or be matched with, traders (or trade intermediaries) who have access to (and

are willing to sell) this technology; see Antras and Costinot (2010, 2011). Perhaps more
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realistically, using a specialized trade intermediary may simply be a less costly alterna-
tive to selling directly to foreign buyers. An extension of the Melitz (2003) type logic then
suggests that for a given product and market, the choice depends on the manufactur-
ing firm’s productivity. A plausible outcome is one where high-productivity firms choose
exporting directly (internalizing the intermediation activity), while less productive firms
rely on third-party intermediation; see Felbermayr and Jung (2011), Ahn et al. (2011) and
Akerman (2018).1°

The literature on trade intermediation mostly looks at exports, but in principle the
same mechanisms should also apply on the import side. Indeed, in Felbermayr and Jung
(2011), intermediaries are assumed to locate in the country of destination, although in
standard Melitz (2003) fashion the decision about trade intermediation is being made by
the exporter, or the seller. It would, however, seem natural to think about trade interme-
diation also as an integral part of firm-level decision making about the sourcing of inputs,
i.e., a buyer-decision where access to, or matching with, potential (foreign) suppliers of
inputs may, or may not, be outsourced to independent trade intermediaries.2® Without
going into details, this seems like a natural way to interpret the situation that we find in
our data where trade intermediation takes place both on the export and the import side;
see below.

Melitz-type models of intermediation conveniently explain why we find firms choos-
ing intermediation as well as firms selling directly, even holding the product and market
served constant, simply by invoking heterogeneity in firm productivity. Moreover, once
we allow for multi-product firms the same mechanisms may lead them to serve some for-
eign markets directly for some of their products while relying on intermediaries for other
products and/or markets. But manufacturing firms may even act as intermediaries for
other firms’ products. In a recent paper using Turkish data, Erbahar and Rebeyrol (2023)
disentangle cases where a firm sells other firms’ as well as its own products to a given
market from cases where a firm serves a certain foreign market exclusively with products
sourced from other firms.

The former phenomenon was first documented by Bernard et al. (2019), who call it
“carry-along trade” (CAT). They explain the emergence of CAT by invoking multi-product
firms who are endowed with a sourcing technology which allows them to increase the

range of products they sell to a certain market without producing the added range or

9An earlier paper by Rauch and Whatson (2004) models the use of trade intermediation as the result,
not of a producer’s exogenous productivity, but of the size (drawn randomly) of the producer’s own net-
work designed to search successful matches with potential buyers being too small, while the supply of in-
termediaries comes forward from agents who draw a sufficiently large network size so that becoming an
intermediary is more profitable than becoming a producer.

20There is a literature dealing with the endogenous formation of global production networks, mostly mod-
eled as the outcome of firm-to-firm matching. There is an obvious potential connection here to trade inter-
mediation (see Bernard and Moxnes, 2018), but so far trade intermediation as such has not been analyzed
in this literature.
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products themselves. Sourcing these products from other producers spares them hav-
ing to move farther away from their core competency which would imply diseconomies
of scope when increasing the scope of products sold. Under certain conditions, it pays
for a firm to source some of the goods it sells to a foreign market from other producers,
rather than relying on own production for the entire range of goods sold. This may be rein-
forced by a complementarity between the products “carried along” and the products from
one’s own work bench, say if producers have a preference for obtaining a given range of
products from a single firm rather than many firms. Although available data do not allow
us to identify CAT as such, it seems like a plausible theoretical rationale for the empiri-
cal patterns that we discuss in this section.?! But the second fact identified by Erbahar
and Rebeyrol (2023), viz. exporters serving a certain destination entirely through prod-
ucts sourced from other producers, indicates that the rationale for producers engaging in
trade intermediation goes beyond exploiting complementarities between sourced prod-
ucts and one’s own products, although what, exactly, underlies this rationale still remains
open to research.

The literature on trade intermediation thus suggests that for any given product and
market we must expect the simultaneous appearance in the data of producers and inter-
mediaries (wholesalers or retailers), mainly driven by underlying heterogeneity in firm
productivity. Moreover, we should expect to observe firms that are no pure producers or
pure intermediaries but engage in both production and trading, even for relatively nar-
row product definitions and for a single destination market. But importantly, the litera-
ture also suggests that the share of intermediated trade should vary systematically across
markets as well as products. Intuitively, from an exporter’s perspective, the share of inter-
mediated trade is larger for smaller and farer-away markets. The reason is that using firms
specializing on trade intermediation offers a way to spread the fixed entry cost over many
firms and products, without having to go all the way to a full merger. Obviously, this ratio-
nale is more compelling for small markets with a high fixed cost of entry, as documented
for the US in Bernard et al. (2010).

In essence, using a trade intermediary means outsourcing key steps of market access.
It is well known that the rationale for outsourcing also depends on the degree of con-
tractual imperfections that firms are facing when exporting or importing. Contractibility
varies both across countries and markets. As regards products, it is well known that re-
lationship specificity coupled with lack of third-party verifiability of product characteris-
tics may give rise to a hold-up problem. The property rights theory holds that efficiently
dealing with such hold-up problems may imply outsourcing or integration, depending
on the degree of contractual imperfection and on the importance of the service in ques-

tion (trading activity or market access) for the production relationship, i.e., for exporting

2l1n Eckel and Riezman (2020), CAT is driven by strategic motives. More specifically, it is a possible out-
come of an oligopoly game where delivery of one’s own goods serves as an outside option.
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or importing.?? There is a certain presumption that, other things equal, the rationale for
trade intermediation is stronger when trading with countries with weak contracting insti-
tutions and weaker for products with high degree of contractual imperfection. Evidence
in this direction is presented in Bernard et al. (2015).3

Against this backdrop, we now highlight salient features of trade intermediation for
both exports and imports in intra-EU as well as extra-EU trade of German firms. More
specifically, we want to explore the distributions of exports and imports over all of the
above mentioned types of firms, both for total trade as well as for intra-EU and extra-
EU trade. Doing so for both the number of firms as well as the transaction values also
allows us to explore the distribution of transaction values across our firm types. In the
next subsection, we shall turn to the prevalence of trade intermediation across different
categories of products.

A note on our definitions before turning to the numbers. As known from above, we
define firm types based on main economic activity, and we distinguish between five types
labeled as manufacturing, wholesale, retail, vehicles and others. Manufacturing firms
include pure producers but they may also include firms with some (minor) wholesal-
ing or retailing activity. Likewise, wholesale and retail firms are defined to include pure
wholesalers and retailers, respectively, but they may also include firms with some (minor)
production activity. Firms labeled “vehicles” are firms whose main economic activity is
“wholesale, retail or maintenance of vehicles and parts thereof.” A residual category has
firms whose main activity is agriculture, forestry, mining and quarrying, or other services
not related to wholesale and retail. Note, importantly, that manufacturing firms include
firms producing vehicles. This soft delineation between firm types notwithstanding, our
data allow us to identify salient features of trade intermediation in German trade.?*

In the following, the term intermediary (or intermediation) refers to the sum of whole-
salers and retailers plus “motor vehicles”. What, then, is the share of foreign trade con-
ducted by producers, relative to trade conducted by intermediaries? Figure 3 gives the
numbers of firms for each type engaged in imports and exports, each separately for intra-
EU and extra-EU trade. The vertical axis has the absolute numbers while the percentage
figures give the shares of firm-types in the total.?> The absolute numbers are given in Ta-

ble A.1 in the appendix. Figure 4 does the same for trade transaction values, with absolute

22A Jarge part of the literature focuses on the role of “sourcing intensity”, i.e., the share of the relevant prod-
uct or service in total cost; see Antras and Helpman (2004) and Kohler and Smolka (2021). In the present
context, this might be called the “trading intensity” of trade.

ZHowever, one should be careful: The way in which the quality of contractual institutions prevailing
in countries (of destination or origin) and the inherent contractual imperfections of the traded products
affect the outsourcing-versus-integration decision (in our case the decision on whether or not to rely on
trade intermediaries) hinges on whether one subscribes to the property rights theory or its rival, i.e., the
transaction-cost approach; see Eppinger and Kukharskyy (2021).

240ur categorization is similar to the one used in Blum et al. (2010) and Bernard et al. (2015).

Z5For instance, in Figure 3 there is a total of about 275,000 exporting firms, 25.2 percent of which (around
70,000) are firms whose main activity is manufacturing.
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numbers given in Table A.2.

Figure 3: Number of Trading Firms by Firm Type in 2019
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

A first striking finding is that the share of firms engaged in trade intermediation is
generally larger for exports than for imports. In total trade this share is 42.9 percent for
exports and 37.0 for imports. This discrepancy is dominated by intra-EU trade where it is
42.6 percent vs. 36.7 percent, whereas for extra-EU trade the difference is much smaller
(45.8 percent vs. 44.5 percent).?® Perhaps less surprisingly, the share of manufacturing
traders is also generally larger for exports than for imports. For total trade we observe 25.2
percent on the export side against 14.3 percent on the import side. Again, this difference
is mainly driven by intra-EU trade.

In terms of transaction values (see Figure 4), the share of manufacturing firms is 75.7
percent for exports, for imports it is 48.7 percent. Looking at intermediaries, the opposite
pattern is observed for exports, with a value share of 19.8 percent. However, for imports
the share of intermediaries in transaction values is even larger, at 40.6 percent, than their

share in the number of firms, equal to 37 percent. Invoking the idea, proposed by Bernard

26The share for the total need not lie between the shares for intra- and extra-EU trade, respectively, be-
cause the numbers for intra-EU and extra-EU trade include firms trading both intra- and extra-EU simulta-
neously.
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et al. (2015), that intermediation is serving a more useful purpose in the presence of high
destination-specific fixed entry costs and a weak contracting environment, one might ex-
pect that the share of intermediated trade is larger for extra-EU trade than for intra-EU
trade. After all, the single market should induce low fixed entry costs and a good con-
tracting environment. For exports, our data support this only with a small margin for the
number of intermediating firms, with a share of 45.8 percent for extra-EU exports com-
pared to 42.6 percent. For trade values, we even find an opposite pattern: 13.1 percent
for extra-EU exports compared to 24.7 percent for intra-EU exports. For imports, our data
provide stronger support for this idea with a firm-number share of 44.5 percent for inter-
mediaries and a value share of 43.6 percent for extra-EU imports, compared to values of
36.7 percent and 38.4 percent for intra-EU imports.

Figure 4: Traded Value by Firm Type in 2019
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

To further highlight the intensive margins, we compute the transaction volume per
firm for each firm type relative to the total transaction volume per firm for all trade flows.
The results are found in the bottom panel of Table A.1. Averaging over all firm types, the

export value per firm for extra-EU exports is €4.03 mio., compared to €2.69 mio. for intra-
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EU exports. For total exports, the corresponding value is €4.07 mio.?” For imports, values
per firm are much smaller, equal to €1.30 mio. for total trade, compared to €2.29 mio. for
extra-EU trade and €0.82 mio. for intra-EU trade.

Comparing firm types, we identify a striking pattern: Across all types of trade consid-
ered, transaction values per manufacturing firm are much larger then the overall average,
by a factor of 3.00 for total exports, 2.32 for intra-EU exports and 2.72 for extra-EU exports.
The corresponding ratios for imports are 3.41 for total imports, 3.73 for intra-EU imports
and 1.73 for extra-EU imports. Aggregating over all intermediaries (wholesaler, retailers
and vehicle traders), we find corresponding ratios of 0.46 for total exports and 1.10 for to-
tal imports, compared to 0.29 and 0.89 for extra-EU exports and imports, respectively, and
0.58 and 1.05 for intra-EU exports and imports. The fact that these ratios are significantly
smaller for intermediaries than for manufacturing exporters is consistent with the notion
that specialized intermediaries face lower destination-specific market entry costs. Apply-
ing the same logic to the comparison between wholesale and retail traders, however, the
implication would be that retail traders face even lower market entry costs than wholesale
traders, which seems questionable.

A further striking pattern is that for all firm types considered the transaction value per
firm in intra-EU trade is larger for exports than for imports, while for extra-EU trade the
opposite is true for all firm types except for manufacturing traders.?® For total trade we
observe the same discrepancy as for intra-EU trade, except for wholesale traders where
the transaction value per firm is smaller for exports than for imports.

We close this section with a note on the German trade surplus. Germany is well known
forits large and persistent export surplus in merchandise trade. Naturally, the explanation
of this is beyond the scope of this paper. But what we can do is answer two very simple
questions: First, to what extent is the trade surplus reflected in a lower number of import-
ing firms than exporting firms and in lower imports per firm than exports per firm? And
second, does this decomposition vary across our five firm types? We provide answers by
looking at the ratio of export values (X) to import values (M), each expressed as a product
of trade per firm, denoted by x and m, and the number of trading firms, denoted by 7,
and n,,. In Table A.11, column one gives X/M while column two gives x/m and column
three has n,/n,,. Of course, we have X/M = (x/m)(n,/ny,). Table A.11 is visualized in
Figure 5, where the left panel (total value) depicts X /M, while the other two panels depict
the components x/m (per firm) and n,/n, (number of firms). For reasons of space, we
restrict our analysis to total trade.

A first interesting result is that an export surplus, X/M > 1, emerges only for manufac-

turing traders, with a value of 1.87, while for all other firm types we observe X/M < 1, with

2"Note that the total number of firms is smaller than the number of intra-EU plus extra-EU exporters,
since many firms appear as both importers and exporters. Hence, the transaction value per firm for total
trade need not lie in-between the values for intra-EU and extra-EU trade.

Z8Transaction values per firm are obtained by multiplying the ratios in the bottom panel of Table A.1.
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Figure 5: Decomposition of the German Trade Surplus in 2019
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the lowest value of 0.39 for vehicles (wholesale, retail and repairs). Moreover the surplus
for manufacturing reflects higher export values than import values per firm, x > m, with
a ratio equal to 2.76, combined with a lower number of exporting firms than importing
firms, n, < n;,, with a ratio equal to 0.68. This pattern is even more pronounced for the
aggregate, with ratios of 3.13 and 0.384, although the overall export surplus is lower than
the trade surplus among manufacturing traders. Given what we have learned above, this
is no real surprise.

The fact that German firms active in trade intermediation generate a trade deficit,
collectively as well as each of the types considered (wholesalers, retailers and vehicle
traders), is consistent with the notion that German intermediaries are mostly engaged in
helping foreign goods find (German) consumers, more so than in helping German goods
find foreign consumers.?? For wholesalers this holds true both in terms of the transaction
values per firm (if by a very small margin) and the numbers of firms active as importers
and exporters, respectively. Somewhat surprisingly, retailers stick out among intermedi-

aries with the largest aggregate trade deficit among all firm types, coupled with an above

2t is perhaps important to point out here that our data do not include any information on German
producers using intermediaries located in foreign countries to get their products to foreign consumers; see
our theoretical discussion above.

23



one export-to-import ratio of trade values per firm, x/n = 1.63 and a very low ratio for the
number of firms, ny/n,, = 0.24. Thus, trade by German retailing firms is characterized
by the majority of firms engaged in intermediating imports, but with those engaged in
exports being significantly larger than those engaged in imports.

Finally, as in the previous section, we want to explore salient changes over the period
from 2011 through 2019. Comparing Figures 3 and B.3, the first impression is that there
wasn’t much change at all. Looking closer, however, we find a few noteworthy differences,
especially regarding trade intermediation. Thus, while the share of firms engaged in in-
termediation of exports has remained roughly stable (falling from 43.4 percent in 2011 to
42.9 percent), the share has fallen significantly on the import side, from 44.6 percent in
2011 to 37.0 percent in 2019. Similarly, the share of manufacturing firms, while remain-
ing roughly constant on the export side, has fallen somewhat (from 16.4 to 14.3 percent).
Correspondingly, the share of the residual category has increased over the time span con-
sidered. As in 2019, the share of trade intermediation in extra-EU exports is larger than for
intra-EU exports only in terms of firm-numbers (and only by a small margin: 46.7 percent
compared to 43.0 percent), thus confirming the theoretical expectation, but not in terms
of transaction values (13.1 percent compared to 21.0 percent). On the import side, the
2019 data show larger shares of trade intermediation in terms of both, firm numbers and
transaction values, thus negating theoretical expectations, whereas our 2011 data reveals
this pattern only for transaction values (38.7 percent for extra-EU compared to 35.4 per-
cent for intra-EU), but not for firm-numbers (around 45 percent for both extra-EU and
intra-EU).

How did trade values per firm, the extensive margin, change from 2011 to 2019? The
answer, based on Tables A.1 and B.1 and looking only at salient changes, is as follows.
First, averaging across all firm types, export values per firm have increased for total ex-
ports as well as intra- and extra-EU trade, while import values per firm have fallen. Sec-
ondly, relative to these total averages, the intensive margin has increased significantly for
all intermediaries, and for exports and imports as well as for intra- and for extra-EU trade.
For manufacturing firms, this holds true to a much lesser extent, and for other firms, we
observe the opposite pattern. Decomposing the trade surplus for 2011 as we did for 2019
in Table 5, we do not find any change worth reporting.

In this section, we have focused on the prevalence of trade intermedation. The liter-
ature on trade intermediation also makes predictions on how the firm-product extensive
and intensive margins differ across trade intermediaries and producers (Akerman, 2018).
We shall return to this question in Section 6. We also take potential differences between
trade intermediaries and producers into account when we explore “who trades what” in

the next section.
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5 Who Trades What?

In the previous sections, the focus was on trading firms. We now turn to the question
of what these firms are trading in. To conceptualize the “what”, we focus on the 2-digit
sections of the Harmonized System, since more disaggregated levels (e.g. HS chapters)
would be too difficult to display in an informative manner. In addition to these 22 broad
product sections, we introduce a 23rd “product category” labelled “Unknown” which col-
lects firms below the reporting threshold, for which we do not have product information;
see Section 2. Although the share of these firms is large in both intra-EU trade and total
trade, their share in transaction values is small.

While the new focus thus lies on the product level, we will not give up completely on
the firm type perspective in that we provide an answer to the question “who trades what”.
By “who” we mean the firm type as defined in the previous sections, with a focus on trade
intermediation. Theory as well as evidence from other countries leads us to expect that
the significance of trade intermediation varies systematically across countries of origin
and destination as well as across product categories. Above, we have distinguished be-

tween intra-EU and extra-EU trade. In this Section, we add the product-type dimension.

5.1 Trade by Product Categories

As a first step, we compute the shares of the product sections in the total value of trade.
While the main export or import products can easily be identified from publicly available
data sources, our data set allows us to contrast these shares to the corresponding shares
in the number of trading firms.3°

Figure 6 reports the results for exports. As perhaps expected, export values are heav-
ily concentrated on two product categories: machinery and electronics with 29.8 percent
and vehicles with 21.2 percent. Together, they account for more than half of the entire
export value. In terms of the number of exporters, however, the shares of these product
categories are considerably smaller (21.8 percent and 9.6 percent). Thus, less than a third
of all exporting firms account for 51 percent of exports. This is mirrored by an opposite
pattern for most of the other product sections, i.e., larger shares for the number of ex-
porting firms than for export values. This holds true especially for the small firms below
the exemption threshold listed under “Unknown” which make up almost 70 percent of
all exporters, yet account for only 1.7 percent of the total export value. Chemicals is the
only further example of a major product section with a larger value share (10.5 percent)
than firm-number share (9.5 percent). As can be seen from Table A.14, the shares sum

up to 214.6 percent, meaning that, on average, firms export products from 2.15 product

30Since firms can be actively trading in more than one product category, the shares do not sum up to
100%. The sum of shares thus acts as a measure for the presence of multi-product-category firms.
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Figure 6: Product Categories in Total Exports in 2019
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Notes: “Unknown” refers to observations from estimated data for firms below the exemption threshold for
which product information is not available.

categories. Compared to 2011 (see Figure B.6), the composition of exported product cat-

egories across both values and firms has remained virtually constant.

Figure 7: Product Categories in Total Imports in 2019
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firms below the exemption threshold for which product information is not available.

A similar picture arises on the import side; see Figure 7. Interestingly, the product cat-

egories dominating export values are also dominating import values, with a share of 25.0
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percent for machinery and electronics and a share of 13.8 percent for vehicles. This is con-
sistent with the notion that modern trade is largely intra-industry in nature, although the
present level of industry aggregation is, admittedly, rather high. Again, the corresponding
shares in the firm-count are much lower: collectively, firms importing these two prod-
uct categories account for less than 20 percent. By and large, the pattern of differences
between value shares and shares of trading firms that we have found for exports, we also
find for imports: the dominating sectors exhibit significantly larger value shares than firm
shares, with the difference being even more pronounced on the import side. Notice again,
the large share of small firms listed under “Unknown”. These account for almost 85 per-
cent of importing firms, yet account for only 14.3 percent of the import value. As can
be seen from Table A.16, the shares sum up to 172.3 percent, such that on average, firms
import products from 1.72 product categories. Compared to 2011 (see Figure B.7), we
observe a slight shift from mineral products towards vehicles and machinery, while most
other categories barely move at all.

The intra-industry nature of German trade is also evident from the strong correlation
across product categories between exports and imports. Interestingly, this holds for both,
trade values (with a correlation coefficient of 0.94) and the number of trading firms (with

a correlation coefficient of 0.98).3!

The rank correlations are somewhat lower but still very
high, with 0.91 for trade values and 0.95 for firm numbers. At the same time, our data does
highlight some inter-industry structure of trade as well, with machinery and electronics
as well as vehicles, the two leading product sections, exhibiting somewhat lower shares on
the import side than on the export side. In a similar vein, minerals and mineral products
are looming much larger on the import side (9.5 percent in value terms) than on the export
side (1.7 percent).

We now turn to three extensive margins: (i) the number of firms that trade prod-
ucts within a given product section, (ii) the number of traded HS-8 products within this
section, and (iii) the number of partner countries German firms are trading with in this
section.3? Figure 8 (and Table A.12 in the appendix) report the results for exports. The
darkest shade within each product category represents the counts for total trade, with the
medium and lighter shades referring to extra-EU and intra-EU trade, respectively. The left
panel shows that most exporters sell machinery and electronics, followed by firms engag-
ing in exports of base metals or plastics and rubber. Chemicals, paper, textiles, vehicles,
precision instruments and miscellaneous manufacturing are also strongly represented.

Comparing extra-EU and intra-EU exports, we observe that extra-EU firms tend to

outnumber intra-EU firms in most product sections, but even without the firms below

31The numbers underlying these correlation coefficients can be found in the two leftmost columns of
Tables A.14 and A.15.

32Technically, the Harmonized System only covers product codes up to the 6-digit level and our 8-digit
products are specified according to the German version of the Combined Nomenclature system in use by
EU countries (where the first six digits coincide with the HS).
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Figure 8: Exporting Firms, Exported Products and Destination Countries by Product Cat-
egories in 2019
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: The vertical bar for the product panel indicates the maximum number of products existing in the
respective category. Missing values result from censoring.

the exemption threshold, there are two exceptions: live animals and animal products,
and fats and oils. The dominance of extra-EU firms is by far largest for art, but machinery
and electronics as well as vehicles stick out, t00.33 Compared to 2011 (Figure B.8), there
were no drastic changes.

The panel in the center shows the number of products traded, with the maximum (to-
tal) number of products that can be traded appearing as a vertical line. The short story
here is that in most of the product sections, German firms in their entirety export almost
all products. A visible gap only appears for animal products, food, minerals and chemi-
cals.3* The German economy as a whole thus appears highly diversified. As we shall doc-
ument below, however, this does not hold true for each German firm individually. Note

also, that this diversification has increased since 2011 (seee Figure B.8), when the gap be-

33Note that if we included the extra product category “Unknown’”, most firms would fall into this category
and thereby skew the entire plot, as can be read from Table A.12. But still, the remaining bars show the
distribution across product categories of those firms responsible for most of the export volume.

34Those also happen to be the product categories where we observe the strongest differences between
extra-EU and intra-EU export participation.
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Figure 9: Importing Firms, Imported Products and Origin Countries by Product Cate-
gories in 2019
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Notes: The vertical bar for the product panel indicates the maximum number of products existing in the
respective category. Missing values result from censoring.

tween the actual and maximum number of exported products used to be visible for the
majority of product categories.

A similar story of diversification can be told for the number of destination countries
for each product category; see the right panel. Unsurprisingly, within each section, Ger-
many exports at least one product per category to all 27 EU partners and to the vast ma-
jority of non-EU countries, ranging from 102 countries (weapons) to 206 countries (ma-
chinery and electronics). Again, this masks much of the heterogeneity at the firm level, as
will become evident below.

Figure 9 shows the results for imports. Again, the most frequently imported product
category is machinery and electronics, but also chemicals, plastics and rubber, paper,
textiles, base metals, precision instruments and miscellaneous manufacturing products
are imported by a significant number of firms. While the numbers of 8-digit products
within the categories are similar to those for the German exports, the number of origin

countries tends to be somewhat lower across the board. Fats and oils as well as wood
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products are moreover imported from only 26 EU countries, respectively, instead of all
27. For extra-EU trade, the number of origin countries ranges from only 37 (weapons) to

181 (machinery and electronics).

5.2 Trade by Product Categories and Firm Types

We now combine information on “what” is traded with information on “who” is trading.
More precisely, for each product category (HS section), we compute the shares of the five
firm types defined above in the firm count and the transaction value. In doing so, we
finally answer the question “who trades what”.

The share of manufacturing firms in the total export value of the product-section is
by far largest for vehicles (88.5 percent); see Figure 10 and Table A.14.35 This is followed
by a large group of products with shares around 70 percent. We find only six product
sections where this share is below 50 percent, viz. minerals (45.3 percent), textiles (39.0
percent), leather (34.0 percent), vegetable products (32.0 percent), footwear and head-
gear (14.2 percent), and art (4.5 percent). Apart from minerals and art, these product
sections exhibit a mirroring share of above 50 percent for wholesale and retail firms. The
value share of manufacturers is larger than the firm-number share of manufacturers for
most products, the only exception being footwear and headgear, and art. This indicates
that manufacturing firms are generally more intensely involved in exporting than non-
manufacturing firms.

On average, the exporting firms are split three-fold between manufacturing, whole-
sale and the remaining three types; whereas the export volume is largely concentrated on
the manufacturing sector (59.3 percent). Finally, the differences between total, extra-EU
and intra-EU trade are relatively minor, which is why we relegate this information to the
appendix (see Tables A.16 and A.17). Very similar results also hold for the year 2011 (see
Figure B.10); with the only eye-catching change being a strong shift of export values from
manufacturing towards retail in the leather, textiles and footwear categories.

Bernard et al. (2015) report that in Italian exports, intermediaries are focusing on
products that are less differentiated, have lower contract intensity and require high sunk
costs of trading.36 It should be noted that we ask a different, though related, question
in that we look at the share of intermediaries active in trade within given product cate-
gories. Our results do not allow a conclusion as to whether this line of argument is also
valid for German exports. Our reading of Figure 10 is that intermediaries play a more im-
portant role in products involving a relatively low degree of customization where detailed
knowledge about specific product characteristics (available only to the producer) is less

important.

35Even though almost 50 percent of the firms engaged in vehicles exports are part of the motor vehicle
traders, these only account for 7.7 percent of the vehicles export value.
36A similar finding is reported for US trade in Bernard et al. (2010).
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Figure 10: Total Exports by Product Category and Firm Type in 2019
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Notes: Missing values result from censoring. “Unknown” refers to observations from estimated data for
firms below the exemption threshold for which product information is not available.

For imports we observe a lower dominance of manufacturing within the different
product sections than we do for exports; compare Figure 11 to Figure 10. This is con-
sistent with our remarks on the role of intermediation in relation to the German aggre-
gate export surplus at the end of Section 4 above. Moreover, the difference between the
value share and the firm-number share of manufacturing firms, while still positive for al-
most all products, tends to be significantly smaller on the import side than on the export
side. Nonetheless, in analogy to exports, manufacturing firms tend to be more engaged
importers than non-manufacturing firms. For instance, within the machinery and elec-
tronics section, 52.3 percent of the import value is handled by manufacturing firms, while
the share of manufacturing importers accounts for only 34.3 percent of all firms import-
ing machinery and electronics. For vehicles, the value share of manufacturing importers
is 62.5 percent even though these account for no more than 25.7 percent of all vehicles
importers. However, compared to exporting, vehicle traders now play a much larger role,
with a firm-count share (29.3 percent) that is almost equal to the value share (27.5 per-
cent).

On average, comparing imports to exports, the composition of firms across all product
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Figure 11: Total Imports by Product Category and Firm Type in 2019
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firms below the exemption threshold for which product information is not available.

categories shifts slightly from manufacturing and wholesale to retail and other firms, with
the former two still being the most relevant firm types. Similarly, the value composition
shifts from manufacturing to mostly wholesale, with manufacturing still being the most
relevant firm type. Again, the differences between total, extra-EU and intra-EU trade, as
well as the changes between 2011 and 2019 are more subtle and can be found in Tables

A.18 and A.19, and Figure B.11, respectively.

6 Margin Decompositions

Since our firm-level trade data are broken down by products as well as partner countries,
we may now generate further insights by investigating a whole cascade of decomposi-
tions into extensive and intensive margins as depicted in Figure 12, adapted from Mayer

and Ottaviano (2008).3 The figure uses export terminology but the idea may analogously

37 Alternatively, the “value per exporter” can be first decomposed into product margins (“number of prod-
", “value per product and exporter”) and then into country margins (“number of countries

ucts per exporter”,
per product and exporter”, “value per destination, product and exporter”). This decomposition order would
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be applied also to imports. To characterize the distribution for each of these margins,
we compute means, standard deviations and five different percentiles (P1, P25, P50, P75,
P99). Moreover, we again distinguish between the five firm types introduced above. Aker-
man (2018) assumes that the trade intermediation technology exhibits increasing returns
to scale regarding the number of products handeled. His model predicts that trade in-
termediaries export more products than producers and that export sales per product are
lower for trade intermediaries than for producers exporting on their own (Akerman, 2018,
p- 173). Using Swedish firm-level data for the year 2005, he finds evidence supporting
these hypotheses.

Figure 12: Decomposition of Trade into Intensive and Extensive Margins
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Source: Adapted from Mayer and Ottaviano (2008).

Figure 13 and Table A.20 present the results for total German exports, while Figure 14
and Table A.21 look at total German imports. Two things are important when reading the
subsequent figures. First, they have a log-scale on the horizontal axis. We do this in order
to facilitate an easier visualization of the skewness of the distributions, since the discrep-
ancy between the means and the medians is very large sometimes. A similar argument
holds regarding the differences between different intensive margins, which are very large,
too. The natural values are found in the corresponding appendix tables. The second point
relates to the fact, mentioned several times above, that the small firms below a certain

threshold trade value appear with a single (generic) product code in intra-EU trade. This

reflect the idea that firms take their products as given, and then think about possible destinations (and not
vice versa). However, due to the lack of detailed product information for firms below the exemption thresh-
old (thus affecting total and intra-EU trade), we choose to prioritize the country margins. Nonetheless, we
still present the results of the product decomposition below.
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means that the extensive product margins reported below must be read as lower bounds

(except for extra-EU trade of course).

Figure 13: Margin Decomposition for Total Exports in 2019
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Notes: The x-axis has a log-scale which allows for an easier visualization of the distributions despite their
skewness. The left and right whiskers of the boxplots indicate the 1st and 99th percentiles, respectively. The
box itself marks the 25th and 75th percentiles, with the vertical bar within the box representing the 50th
percentile (median). The black circle marks the mean of the distribution. The standard deviation as well as
the precise figures can be read from the accompanying table.

We infer from Figure 13, and in more detail from Table A.20, that on average,
manufacturing firms are much larger exporters (in terms of export values) than non-
manufacturing firms. However, the standard deviation of the export value distribution
for manufacturing firms is also largest — about 27 times the mean, more than for non-
manufacturing firms apart from vehicle traders and retailers. When it comes to the aver-
age number of export destinations, manufacturers are again in the lead, with an average
of 9.4 countries per firm, although wholesale firms are not too far behind with around 6
destinations. On the other hand, all other firm types have much lower export sales per
country than the manufacturers. For instance, on average retailers only sell €310,383 per

foreign destination, compared to more than €1.3 mio for manufacturing exporters.3® As

38The results on the differences between trade intermediaries and producers in total exports and the
number of destinations are in line with Akerman (2018); see his Table 1.
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expected, and in line with observations for other countries, the intensive margin distri-
bution is heavily right-skewed, with a median (P50) of a mere 1.3 percent of the mean (3.6
percent for the intensive country margin). The skewness of the intensive country margin
distribution is even more pronounced for retail firms, with a median just below 3 per-
cent of the mean. The other non-manufacturing firms have a somewhat less pronounced
right-skewness of their intensive export margins. The P99/P1 as well as the P75/P25 per-
centile ratios are by far largest for manufacturing firms. These observations tend to hold
also for the year 2011 (see Figure B.12), especially for manufacturing, while the intensive
margin skewness has increased somewhat notably for retailers and vehicle traders.

The extensive country margin distribution (number of destinations per firm) is right-
skewed as well, but somewhat less so than the intensive firm or country margins, again
measured by the ratio of the median to the mean. The numbers generally seem small
compared to what one might have expected. For instance, 75 percent of the manufactur-
ing firms export to 10 or fewer destinations. For the remaining firm types, this number is
even smaller.

All product margins in the bottom half of Figure 13 must be read with caution for rea-
sons mentioned above (small firms appearing as single-product firms in intra-EU trade
data). We nonetheless offer a few comments. Starting with the extensive firm-product
margin, the average number of products exported is somewhat higher than the average
number of destination countries. Remember that the reported number of products is a
lower bound for the actual number. On average, manufacturing firms export 15.4 prod-
ucts and are surpassed only by wholesalers with 16.5 products. This result is in line with
the prediction of the model proposed by Akerman (2018) and his empirical evidence (his
Table 2). Unsurprisingly, the distribution is also more skewed than the extensive firm-
country distribution, the median-to-mean ratio for manufacturing is about half of its
country margin equivalent. Relative to the intensive firm-country margin, the intensive
firm-product margin is much more dispersed, but tends to display smaller means and
percentile values for almost all firm types. The average firm exports per product range
from €98,284 (retail) to €791,601 (manufacturing), and the first three quartiles for vehicle
traders lie above those of manufacturers. Again, this result is in line with the theoretical
prediction and empirical evidence (Akerman, 2018, Table 3).

Similar observations can be made for the third-level intensive and extensive margins.
The extensive firm-country-product (products per firm and country) and firm-product-
country (destination countries per firm and product) margins behave like their corre-
sponding second-level margins, albeit at a smaller scale. The associated intensive margin
)39

(value per firm, country and product)”” strongly resembles the intensive firm-product

margin.

39For this margin, the calculation order does not matter, i.e. the value per firm, country and product is
equal to the value per firm, product and country.
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To summarize this margin decomposition for German exports: The right-skewness is
smaller for extensive margins than for intensive margins. Relative to the intensive firm
margin, the skewness is larger for the firm-product and firm-country-product intensive
margins, but smaller for the firm-country intensive margin. For the extensive margins,
the skewness is largest at the firm-product level and smallest at the firm-country level,
with the remaining margins found in-between. By and large, these tendencies hold for
all firm types. Finally, the right-skewness at the intensive margins tends to be larger for
manufacturing firms than for non-manufacturing ones, but the same is not true for the
extensive margin.

The appendix contains two additional tables where we split exports into exports to
other EU countries and exports to non-EU countries. In Table A.22, we decompose Ger-
many'’s extra-EU exports. Note that unlike for total and intra-EU trade, these results are
free of any product bias originating from small firms since for extra-EU trade there is
virtually no reporting threshold. Perhaps the most striking difference between total and
extra-EU trade is that manufacturing firms’ sales to non-EU countries (€9.4 mio.) are on
average about 5.5 times larger than those of wholesalers (€1.7 mio.), compared to a factor
of 4.1 when considering total trade (€12.2 mio. vs. €3.0 mio.). This difference also car-
ries through to the intensive firm-product margin, but gets weaker for the other intensive
margins. In contrast, for intra-EU trade (Table A.23), the difference in mean exports per
firm only amounts to a factor of 3.0 (€7.3 mio. vs. €2.4 mio.), indicating that wholesalers
tend to export relatively more to EU partner countries. This is mainly driven by relative
differences in the extensive firm-country and intensive firm-product margins.

The differences between 2011 and 2019, also to be found in the appendix (Ta-
ble B.12), can be summarized swiftly. While the patterns regarding the skewness and
the composition of heterogeneity across firm types remain largely unchanged, the ob-
served levels used to be lower for some margins and firm types in 2011. This concerns
especially the firm-intensive, firm-country-intensive, firm-product-extensive and firm-
country-product extensive margins, and the firm types retailers and vehicle traders.

Switching to the import perspective, Figure 14 and Table A.21 replicate the margin
decompositions for Germany’s total imports in 2019. Throughout all four intensive mar-
gins, we observe very similar patterns. For instance, manufacturing firms boast the high-
est average import value per firm, per country and firm, per product and firm, and per
country, product and firm. Somewhat lower values are found for wholesalers and — in the
latter two cases — by motor vehicle traders, with retailers and other firms trailing behind.
The extensive margins, however, are much closer together. For instance, for the exten-
sive firm-product-country margin there are almost no differences across firm categories.
However, within these categories we nonetheless observe a pronounced right-skewness
of the distributions.

Considering the mean-to-median ratio, the right-skewness of the intensive firm mar-

36



Figure 14: Margin Decomposition for Total Imports in 2019
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: The x-axis has a log-scale which allows for an easier visualization visualization of the distributions
despite their skewness. The left and right whiskers of the boxplots indicate the 1st and 99th percentiles,
respectively. The box itself marks the 25th and 75th percentiles, with the vertical bar within the box rep-
resenting the 50th percentile (median). The black circle marks the mean of the distribution. The standard
deviation as well as the precise figures can be read from the accompanying table.

gin distribution for imports is much more pronounced than for exports if we consider
manufacturing and most non-manufacturing firms, except for retailers. The extensive
country margin distribution is less right-skewed for imports than for exports, except for
the wholesalers. The general tendencies observed for exports when looking at ever nar-
rower margins also appear for imports, albeit mostly at a smaller scale, although some
exceptions exist for wholesalers and vehicle traders.

As with exports, we present separate decomposition tables for imports in the ap-
pendix. Thus, Table A.24 looks at extra-EU imports, again finding a stronger role of whole-
salers in importing relative to exporting. The average import value per wholesaler (€3.6
mio.) is only about 10 percent below its manufacturing counterpart (€4.0 mio.). Starting
at the 25th percentile, wholesale imports even surpass manufacturing imports per firm.
Throughout the remaining margins, there are only minor differences between manufac-
turing firms and wholesalers in the extra-EU part of German trade. Mirroring the differ-

ences between total and extra-EU trade, Table A.25 shows that for intra-EU imports, the
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average intensive margin values for manufacturers and wholesalers diverge again, while
they stay close together throughout the extensive margins.

Regarding the changes between 2011 and 2019, we can infer from Figure B.13 that the
intensive margin means of importing tend to have increased for retailers, wholesalers and
vehicle traders, while having slightly decreased for manufacturers and other firms. The
firm-product and firm-country-product extensive margin means have increased for all
firm types except “others”. As for exports, the skewness and composition patterns largely
hold throughout time.

7 Margin Correlations

The different margins considered up to this point are connected in at least three ways.
Most obviously, if entering a certain export market is subject to a fixed cost, only firms
above a certain productivity threshold will find entry to be profitable. Firms below this
threshold level will abstain from entry (extensive margin). Moreover, across firms enter-
ing the market, those with a higher productivity will sell more than those with a lower
productivity (intensive margin). But if productivity differences across firms are the same
across products and destination markets, then firms active on a certain product-country
trade link are more likely to be active also in trade with other products and/or countries,
and those selling more on one link will also sell more on other links. This argument is
equally plausible on the import side where firms consider sourcing different types of in-
puts from different countries of origin.

Less obviously, there is a reinforcing element of within-firm complementarity across
different product-country trade links. To see this, consider a certain set of firms sourcing
certain inputs in some foreign country and assume that trade liberalization reduces the
tariff and/or non-tariff barriers for these imports. This will prompt firms to import more
(intensive margin) and in some cases to start sourcing inputs from this country where
they did not do so before (extensive margin), due to a low productivity. In all cases, these
firms will now benefit from lower input prices and, thus, from a lower marginal cost. Buta
lower marginal cost, in turn, magnifies the maximum profits that these firms will be able
to reap from exporting to foreign markets. Consequently, they will increase their export
sales to all markets (intensive margin), in some cases from a level of zero to start with (ex-
tensive margin). In other words, if a firm is more likely to be exporting a certain product
to a certain market than some other firm because it is more productive, then this exten-
sive margin advantage will increase if—for whatever reason—the firm’s advantage from
sourcing inputs from any foreign country increases. Complementarity also obtains in the
other direction, from trade liberalization for a firm’s exports to a certain country to the
same firm’s decision about sourcing inputs from cheap foreign sources. Remember the

earlier argument that firms who benefit from lower barriers on their exports to certain
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countries will sell more to these countries, maybe even starting to export where they did
not do so before. But higher revenues from exports allow these firms to spread the fixed
cost of sourcing inputs from cheap foreign markets over larger volumes of sales, thus in-
creasing the likelihood of entering those markets as buyers of inputs. A formal analysis of
such complementarities is found in Bernard et al. (2018).

Clearly, the exact same logic of within-firm complementarity also applies across dif-
ferent export markets as well as across different import markets. For instance, if trade lib-
eralization for a firm’s exports on a certain product-country link enables the firm to better
exploit cheap intermediates from foreign suppliers, then this will also benefit (through
lower marginal cost) the firm’s exports to other countries for that same product or for
other products using those same intermediates.

Finally, the margins considered above are also related through general equilibrium in-
terdependencies between firms and sectors. Different firms are connected to each other by
using the same primary inputs that are in fixed supply, like labor. Firms react to trade lib-
eralization for exports or imported intermediates by expanding production and sales. But
with a given overall resource constraint on national factor markets, they can only do so by
bidding away primary inputs from other firms not benefiting (or less so) from trade lib-
eralization. This implies higher prices of those inputs, which will negatively affect these
other firms’ activities on all of their trading links. It is obvious that these general equi-
librium connections are not complementary in nature since some firms expand at the
expense of others. Notice, however, that there may also be cross-firm complementarity
relationships running through cheaper inputs obtained from other (domestic) firms ben-
efiting from cheaper imported intermediates do work in this direction.

Against this background-and following Bernard et al. (2018)-we calculate a set of cor-
relation coefficients between different margins of trade for German firms. The within-
firm complementarities described above work towards positive values for all possible co-
efficients. High coefficient values thus indicate a strong empirical importance of these
complementarities, small (or negative) coefficients indicate that mechanisms other than
the productivity-based determinations of the various margins lying behind the comple-
mentarities are important, too. Table 3 depicts a “heat-map” representation of cross-
margin correlation coefficients for total trade in 2019. In this figure, the element 1,2 (first
row, second column) tells us that the correlation coefficient across all firms between their
total trade (exports plus imports, taking all product and partner countries) and their ex-
port values is equal to 0.65. The corresponding coefficient for import values is equal to
0.67 (element 2,3). However, positive values of these coefficients are not surprising since
gross trade and exports (or imports) are positively correlated by definition. More inter-
estingly, the correlation between import values and export values is positive but relatively
small, with a value of 0.11. Calculated separately for extra-EU and intra-EU trade, we even

obtain negative values, equal to —0.04 in either case (see Tables A.26 and A.27). By com-
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parison, Bernard et al. (2018) find a markedly larger coefficient of correlation between

export and import values per firm for 2007 US data, equal to 0.34.

Table 3: Margin Correlations for Total Trade in 2019

Export Value Imported Country-Products Origin Countries Exported Products
Trade Value Import Value Imported Products Exported Country-Products ~ Destination Countries
L L L L L L L L '

Trade Value o

Export Value 4

Import Value q

Imported Country-Products

Imported Products

Origin Countries

Exported Country-Products

Exported Products

Destination Countries

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: All coefficients are statistically significant (p-value < 0.01).

Moving further to the right (and down) of Table 3, we look at the number of coun-
tries and products, respectively, imported by each firm as well as the number of distinct
country-product pairs for imports. When looking at the extensive product margin, how-
ever, we need to bear in mind that in our data for intra-EU trade small firms below the
reporting threshold appear as trading a single product, even if in fact they trade more
than one good. We argue that this should not be much of a concern at this stage, for the
following reason. Whatever two margins we look at, below-threshold firms—almost by
definition—are small on both margins. Hence, their contribution to the true covariance
is positive. To the extent that the data wrongly classify such firms as trading but a single
product, their calculated contribution to the covariance is larger than their true contribu-
tion, which generates an upward bias in the calculated correlation coefficient. At the same
time, for the exact same reason, such firms also lead to an upward bias in the calculated
standard deviation, which—in and of itself—introduces a downward bias in the calcu-
lated correlation coefficient. Given two opposing forces mechanically deriving from the
same logic, we conclude that there is reason to expect that the bias in the calculated cor-

relation coefficients caused by firms wrongly classified as single-product traders is small.
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This still leaves the question of whether the coefficient of correlation is the “correct” way
to measure the degree of complementarity between different margins, but this question
lies beyond the scope of the present paper.

The correlation coefficient between any two of the three extensive margins are very
high, with values between 0.87 and 0.98. This is not too surprising. Firms importing many
products tend to also import from many countries, as witnessed by a correlation coeffi-
cient equal to 0.87. Pretty much the same picture emerges if we look at the corresponding
export margins in the far right columns (or bottom rows). Moreover, the corresponding
values for extra-EU and intra-EU imports found in Tables A.26 and A.27 are quite similar.
Interestingly, the corresponding values reported for the US by Bernard et al. (2018) are
much lower, at 0.69 for imports and 0.74 for exports.

More interesting, against the above theoretical background, are the correlations be-
tween these extensive margins for imports and those for exports. For total trade, we ob-
serve correlation coefficients in the vicinity of (and mostly above) 0.5, while calculated
separately for intra-EU as well as for extra-EU trade, the values are somewhat lower, par-
ticularly for extra-EU trade. How are the extensive margins for exports related to the in-
tensive margin for imports? For total trade, Table 3 reports values between 0.23 and 0.27
while for the intensive margin for exports, i.e., the same trade direction, the values are be-
tween 0.80 an 0.87. For the extensive margins for imports the correlation with the inten-
sive margin of the same direction (imports) are also higher, between 0.62 and 0.68, than
with the intensive margin of the opposite direction (exports), which are between 0.28 and
0.34. A broadly similar pattern is observed for the US by Bernard et al. (2018). The positive
correlation between extensive export margins and the intensive import margin (and vice
versa) testifies to the empirical importance of the above-mentioned complementarities.
Interestingly, this evidence is markedly lower if we look at intra-EU and extra-EU trade
separately. The cross-correlation coefficients that we obtain are much lower than those
for total trade.*°

Finally, we compare these correlations for 2019 with those for 2011 in Tables B.8
through B.10. Perhaps the most striking difference are the lower values for the cross-
correlation coefficients between the extensive export margins and the intensive import
margins, and vice versa. This is cursory evidence for German firms having become more

global in terms of being active on multiple margins for both, exports and imports.

4ONote, again, that the values for total trade do not lie between those for intra-EU and extra-EU trade since
the distinction is not mutually exclusive. Nonetheless, calculating extensive margins separately for intra-
and extra-EU trade might be questioned, at least when looking at the extensive country margin.
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B.4 Who Trades What?

Figure B.6: Product Categories in Total Exports in 2011

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: “Unknown” refers to observations from estimated data for firms below the exemption threshold for

which product information is not available.

Figure B.7: Product Categories in Total Imports in 2011

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade

Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: Missing values result from censoring. “Unknown” refers to observations from estimated data for

firms below the exemption threshold for which product information is not available.
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Figure B.8: Exporting Firms, Exported Products and Destination Countries by Product
Categories in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Note: The vertical bar for the product panel indicates the maximum number of products existing in the
respective category. Missing values result from censoring.
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Figure B.9: Importing Firms, Imported Products and Origin Countries by Product Cate-
gories in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Note: The vertical bar for the product panel indicates the maximum number of products existing in the
respective category. Missing values result from censoring.
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Figure B.10: Total Exports by Product Category and Firm Type in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: Missing values result from censoring. “Unknown” refers to observations from estimated data for
firms below the exemption threshold for which product information is not available.
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Figure B.11: Total Imports by Product Category and Firm Type in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: Missing values result from censoring. “Unknown” refers to observations from estimated data for
firms below the exemption threshold for which product information is not available.
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B.5 Margin Decompositions

Figure B.12: Margin Decomposition for Total Exports in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: The x-axis has a log-scale which allows for an easier visualization of the distributions despite their
skewness. The left and right whiskers of the boxplots indicate the 1st and 99th percentiles, respectively. The
box itself marks the 25th and 75th percentiles, with the vertical bar within the box representing the 50th
percentile (median). The black circle marks the mean of the distribution. The standard deviation as well as
the precise figures can be read from the accompanying table.
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Figure B.13: Margin Decomposition for Total Imports in 2011
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Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade

Statistics, Statistical Business Register, survey years 2011-2019, own calculations.

Notes: The x-axis has a log-scale which allows for an easier visualization visualization of the distributions
despite their skewness. The left and right whiskers of the boxplots indicate the 1st and 99th percentiles,
respectively. The box itself marks the 25th and 75th percentiles, with the vertical bar within the box rep-
resenting the 50th percentile (median). The black circle marks the mean of the distribution. The standard

deviation as well as the precise figures can be read from the accompanying table.




B.6 Margin Correlations

Table B.8: Margin Correlations for Total Trade in 2011

Export Value Imported Country-Products Origin Countries Exported Products
Trade Value Import Value Imported Products Exported Country-Products  Destination Countries
f L 1 L L L 1 L f

Trade Value

Export Value

Import Value §

Imported Country-Products

Imported Products

Origin Countries -

Exported Country-Products 4

Exported Products

Destination Countries

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: All coefficients are statistically significant (p-value < 0.01).
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Table B.9: Margin Correlations for Extra-EU Trade in 2011

Export Value Imported Country-Products Origin Countries Exported Products
Trade Value Import Value Imported Products Exported Country-Products  Destination Countries
L L ' L L L L L '

Trade Value o

Export Value q

Import Value q

Imported Country-Products

Imported Products

Origin Countries

Exported Country-Products

Exported Products

Destination Countries

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: All coefficients are statistically significant (p-value < 0.01).
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Table B.10: Margin Correlations for Intra-EU Trade in 2011

Export Value Imported Country-Products Origin Countries Exported Products
Trade Value Import Value Imported Products Exported Country-Products  Destination Countries
L L ' L L L L L '

Trade Value o

Export Value q

Import Value q

Imported Country-Products

Imported Products

Origin Countries

Exported Country-Products

Exported Products

Destination Countries

Source: RDC of the Federal Statistical Office and Statistical Offices of the Federal States, Foreign Trade
Statistics, Statistical Business Register, survey years 2011-2019, own calculations.
Notes: All coefficients are statistically significant (p-value < 0.01).
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