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Abstract

This paper examine multi-product exporters in Belgium, considering their importance and
the relationship between the margins of trade and firm productivity. We employ proxies for
trade costs to quantify the extensive and intensive margin adjustments of trade. Relatively
few exporting firms account for the majority of Belgian exports and these large firms have
greater productivity and value-added, more employees and exported products. Across firms,
productivity is positively associated with firm exports. More productive firms export more
products to more countries and have higher average product-country export flows. The extensive
and intensive margins are equally important in total firm exports.
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Multi-Product Exporters and the Margins of Trade

1 Introduction

This paper contributes to the small but growing literature documenting the prevalence and impor-
tance of multi-product firms. The study of multi-product firms allows for a much more detailed
decomposition of exports than was possible in earlier more aggregate research which examined
variation in export levels across firms. The recent availability of transaction-based datasets, with
exports at the firm-level broken down by product and by destination, allows researchers to consider
both the intensive margin of trade, i.e. increases in exports by a firm of a product, as well as
several extensive margins including the number of export destinations and the number of products
per destination.

Until recently, stylized facts about the role of multi-product firms and the empirical support for
new theories of multi-product exporters have mainly been tested on countries such as the US and
France with relatively low export to GDP ratios, 11 and 26 percent respectivelyﬂ In this paper we
study multi-product firms in the small open economy of Belgium, a country where exports are over
86 percent of GDP.

We use the empirical predictions of a recent theory model by Bernard, Redding and Schott
(2010) to guide our research on the margins of trade. That model is a static general equilibrium
framework and develops predictions on long-run relationships between the margins of trade, firm
productivity and trade costsﬂ We consider both steady-state and short-run outcomes using a
comprehensive panel of Belgium exports and their products and destinations from 1998-2005 which
combines data on firms’ exporting activities from the National Bank of Belgium’s Trade Database
with firm-level characteristics obtained from the Belgian Business Registry of firms. The panel
dimension of the data allows us to study the within-firm adjustment of intensive and extensive
margins of trade over time in response to productivity shocks and changes in trade costs faced by
exporting firms.

The data allow us to examine how changes in firm-level productivity over time are correlated
with firms’ extensive margins, the number of products exported and the number of destination
markets served by each firm, as well as average firm-product-country exports. This within-firm ad-
justment can usefully be compared to existing studies where the relationship between productivity
and changes in firms’ extensive and intensive margins of trade were considered in a cross-section
(Bernard, Redding and Schott, 2011; Mayer, Melitz, Ottaviano, 2010).

We measure trade costs in two different ways, through distance and exchange rate movements.

'Multi-product exporters are analyzed in the US by Bernard, Jensen and Schott (2009) and Bernard, Redding
and Schott (2011), in France by Mayer, Melitz and Ottaviano (2010), in Brazil and Chile by Arkolakis and Muendler
(2010), in Mexico by Iacovone and Javorcik (2010), and in India by Goldberg et al. (2010). The export to GDP
ratios of these countries are 11, 26, 15, 41, 27, and 20% respectively.

2A dynamic version of the model is presented in the online technical appendix to that paper and is based on the
closed-economy multi-product firm framework in Bernard, Redding and Schott (2010).
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The measures of trade costs differ in their degree of variation and level of detail. Distance varies
by country but not over time, while exchange rates vary by country and year.

Our empirical findings on the full set of multi-product firms confirm the cross-sectional findings
of earlier studies. Multi-product firms appear both prevalent and important in exports. Similar to
what has been found in other countries, a few large firms, exporting many products, account for
the majority of Belgian exports. Firm characteristics such as productivity, employment and capital
intensity all correlate positively with the number of products a firm exports.

Following existing empirical work, we decompose export flows both at the country and firm
level into extensive and intensive margins. For aggregate Belgian exports to a given country, the
extensive margins correspond to the number of firms serving the destination market and the number
of products exported to that market, while the intensive margin is associated with the average
exports per firm-product. At the level of the firm, extensive margins are the number of destination
countries for the firm’s exports and the number of products exported, while the intensive margin
is the average exports by the firm to a country in a product.

The cross-section results confirm that more productive firms have higher values of export ship-
ments. These greater shipments come in part from the extensive margins of trade, more productive
firms reach more countries with more products. The average exports per firm-product-country are
also significantly positively related to firm productivity in the cross section and the intensive and
extensive margins contribute roughly equally to the overall increase in firm exports. The findings
are robust to alternative measures of firm-level productivity.

Using the panel aspect of the data we confirm the equal contributions of the intensive and
extensive margins in response to increased firm productivity. Annual within-firm productivity
increases are positively associated with the number of products exported and the number of desti-
nation markets served by the firm. Unsurprisingly the magnitudes of the correlations using annual
productivity changes are smaller than those in the cross-section results. Results on within-firm
productivity over a longer interval confirm the results and have magnitudes roughly in between the
annual and cross-section estimates. When firms become more productive over time, they serve more
markets and ship more products per destination while at the same time their average shipments
become larger. Over a longer interval, firms adjust relatively more along the extensive margin as
their productivity rises.

Cross-sectional gravity regressions using distance as a proxy for trade costs confirm prior work
on US and French data. Total Belgian exports to a destination country decrease the further away
is the destination market. The decomposition of country-level exports shows that distance strongly
negatively affects the number of firms per destination and the number of products per destination
while average firm exports per destination do not vary with distance. The invariance of average

exports to falling distance is driven by greater exports in existing firm-products combined with
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the arrival of new, marginal firms and products with lower values of exports. Within firm-product
groups, export value falls with distance.

For short-run changes in trade costs, we use the admittedly imperfect proxy of annual real
bilateral exchange rate changes, while controlling for destination market size differences through
GDP. As expected, an appreciation of the destination market’s currency boosts Belgian exports.
Decomposing exports into the extensive and intensive margins, again we find that a destination
market’s currency appreciation results in a higher number of Belgian firms exporting a larger set
of products and an increase in the shipment value for already-exported products. The adjustment
of multi-product firms along the extensive margins is again roughly equal to the intensive margin
changes.

The rest of the paper is organized as follows. In the next section we document the prevalence
and importance of multi-product exporters in Belgium. We also examine how firm-characteristics
vary with the number of exported products. Section 3 looks at productivity changes across and
within firms and their relationship to the margins of trade. Section 4 studies how trade costs affect

the decomposition of exports, both at the firm and country level. The final section concludes.

2 Prevalence and Importance of Multi-Product Exporters in Bel-
gium

2.1 Multi-product Exporters

Before discussing the presence of multi-product firms, we point out some facts about the data and
about Belgian exports in general. The Belgian export data are obtained from the National Bank
of Belgium’s Trade Database, which covers the entire population of recorded trade flows. Exactly
which trade flows are recorded (i.e. whether firms are required to report their trade transactions)
depends on their value and destination. For extra-EU trade, all transactions with a minimum value
of €1,000 or weight of more than 1,000 kg have to be reported. For intra-EU trade, firms are
only required to report their export flows if their total annual intra-EU export value is higher than
€250,000E] The export data are recorded at the year-firm-product-country level, i.e. they provide
information on firm-level export flows by 8-digit Combined Nomenclature (CN8) product and by

destination countryE]

3The cutoff for reporting intra-EU trade has increased over time. However, during the period considered in this
paper (1998-2005), it has remained constant. NBB estimations indicate that the share of exports accounted for by
firms exporting less than €250,000 per year amounts to an average of 1.5 percent of total exports in each of the years
in our sample. Hence, the coverage of the trade database is estimated to amount to about 98 percent of total export
flows. We are grateful to Jean-Marc Troch for providing us with this information.

“The CN classification can be downloaded from the Eurostat Ramon server: http://ec.europa.eu/eurostat/ramon/
. Unless stated otherwise, our results use the full sample of destinations and are not sensitive to the exclusion of
intra-EU destinations (to which the reporting cut-off applies). Results for the sub-samples are available upon request
from the authors.
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In the sample used in the empirical analysis below, we exclude transactions that do not involve
a “transfer of ownership with compensation”. This implies that we omit transaction flows such as
the return, replacement and repair of goods, transactions without compensation, e.g. government
support, processing or repair transactions, etc. We further exclude two large firms for confidentiality
reasons as they dominate exports in particular export product classes. The resulting sample covers
85 percent of total reported export value between 1998 and 2005.

Our data also allow us to study within-firm changes in the extensive and intensive margins of
trade over time. For this purpose we use panel data from 1998-2005 during which cutoff values for
recorded trade do not change, allowing for consistent data comparison. To construct this panel data
we concord the annual changes in the 8 digit Combined Nomenclature (CN8) product classification
over time, similar to Pierce and Schott’s (2009) concordance of the US 10 digit Harmonized System
classification. This is necessary to correctly assess the dynamics in terms of the number of products
that firms export, to avoid misinterpreting a product classification change as an adjustment of firms’
extensive product margin. More details on the concordance of the CN8 classification over time are
provided in the data appendix.

In Table [1| we report some summary statistics on the cross-section sample for 2005E| The top
panel refers to all exporting firms, while the middle and bottom panels refer to intra-EU and extra-
EU exports respectively. We categorize firms according to the number of products they export.
In subsequent columns we include the number of firms, the value of exports, the average number
of export destinations, average export values of the firm-product-country, firm-product and firm-
country for all firms exporting the reported number of products.

In 2005 we have a total of 25,248 exporting firms with a total value of exports of over €215
billion representing more than 900,000 firm-product-country transactionsﬁ This sample includes
firms operating in all sectors including both manufacturing and non-manufacturing firms. Despite
the fact that the inclusion cutoff is higher for intra-EU exports, the large majority of Belgian
exports, 73 percent, are intra-EU. This can be seen by relating the total export value for “internal”
EU trade in the middle panel of €157 billion to overall exports of €215 billion of the top panelm

Table [I] shows that multi-product exporters constitute the large majority of firms. Over 65
percent of all exporters are multi-product (MP) firms, they account for 98 percent of the total
export value in 2005. For the US, the numbers are comparable as 58 percent of US exporters
are multi-product and account for more than 99 percent of exports (see Bernard et al., 2007).
Single-product exporters account for 34 percent of firms but represent only 2 percent of exports.

Relatively few firms export more than 20 products but these 12 percent of firms still account for

5More information on sample selection and the product classification is provided in the Data Appendix.

5The number of exporters in 2005 is very close to the average number of exporters for the period 1998-2005.

"The finding that there are more firms exporting extra-EU is most likely driven by the higher reporting cutoff for
intra-EU trade. Although NBB estimations suggest that the value of omitted trade due to the reporting cutoff is
only 1.5 percent, the percentage of firms excluded is likely to be much higher.
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61 percent of exports. These results are very much in line with what was reported by Bernard,
Redding and Schott (2011) (henceforth BRS (2011)) for the US, Mayer and Ottaviano (2008) for
France and Goldberg et al (2010) for India and confirm the notion of “superstar” exporters where
a small club of firms account for the large majority of exportsﬁ

The average number of export destinations per firm is 6.73, but this average hides substantial
heterogeneity across firms. Firms that export just one product ship it to only 1.58 destination
markets whereas firms exporting more than 50 products on average reach 23 different destinations
as shown in the top panel of Table [I} This finding is in line with recent theory papers on multi-
product exporters where higher firm productivity leads the firm to serve more destinations and
export more products per destinationﬂ

The average exports per firm-product-country appears to vary non-monotonically as the number
of export products increases. Single product exporters on average export €331,000 per destination
while firms that export more than 50 products ship on average €140,000 per product to each market.
The absence of a positive correlation between the number of exported products and average firm-
product-country exports is in line with what has been reported for the US by BRS (2011). Exports
per firm-product also do not vary systematically with the number of products. In contrast exports
per country are increasing in the number of products exported; the rise in products per country
offsets the lower shipments per product.

Despite the fact that the average firm-product-country export flow is not increasing with the
number of exported products, multi-product exporters on average sell more than the average single
product firm. Average firm-level exports (column 3 divided by column 1) are increasing in the
number of products exported. The increased number of products and destinations more than offset

the fall in average shipments.

2.2 Multi-Product Exporters and Firm-Characteristics

In this section we bring together firm-level export data with firm-level balance sheet data to study
the link between the number of exported products and indicators of firm-level productivity and

sizem In Table |2| we report the mean value of a set of firm characteristics (in logs) for total

8Results are different for Mexico where most exports come from single product exporters (Iacovone and Javorcik,
2010).

9Models of multi-product exporters include Eckel and Neary (2010), BRS (2011), Arkolakis and Muendler(2010),
Mayer, Melitz and Ottaviano (2010) and Feenstra and Ma (2009). A common feature of these models is that higher
firm productivity increases total firm exports and the number of products exported.

10Gelection on availability of firm-level characteristics such as employment, value-added, tangible fixed assets etc.
imposes another restriction on the sample selection, i.e. only those firms with positive values for all firm characteristics
can be included in the analysis. Compared to total reported exports, the sample of firms with available data on firm
characteristics (positive value added and employment) accounts for a share of 54 percent of total export value between
1998 and 2005.
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exporters. Firm characteristics include TFPE], value-added, the number of employees (full-time
equivalent units) and capital intensity (defined as tangible fixed assets per employee).

The data confirm that firm productivity, value-added and employment are all higher for firms
that export more products, while average capital intensity declines slightly as firms export more
products. Firm-level employment, which is generally regarded as an indicator of firm size, reveals
that firms exporting over 50 products are about eight times as large as firms exporting a single
product. Value-added also rises as firms export more products. The mean value-added for firms

exporting 50+ products is about ten times as large as that of single product firms.

2.3 Modelling Multi-Product Firms

The empirical analysis in this paper follows closely the theoretical and empirical work in BRS
(2011).  Their approach generalizes the standard single-product, heterogeneous-firm model of
trade to allow firms to produce a set of horizontally differentiated products which are potentially
exported to many countriesF_Z] Firms differ according to their underlying ability and products vary
in their profitability across both firms and markets. Firms must pay a country-specific fixed cost
to export regardless of the number of products sent to the country as well as a product-country
fixed cost for each product in each market.

Increases in firm ability are associated with increased exports of existing products in existing
markets, new products exported to exsting markets and new markets for the most profitable prod-
ucts. A reduction in variable trade costs is associated with increased exports of existing products
in the market, new products from current exporters, and new firms exporting to the market. BRS
(2011) examine the empirical implications of the model using cross-section US data and find confir-
mation of the major predictions of the model. We consider the model’s predictions in the Belgian

data in the cross-section and over time.

3 Firm Productivity and Exports

A common component to many models of multi-product firms and exporting is the relationship be-
tween underlying firm productivity and the margins of trade. Increases in actual firm productivity,
as opposed to measured productivity, raise exports of existing products to existing markets, allow
firms to enter new markets with existing products and make profitable the export of new, previ-
ously marginal products. Aggregate firm exports are expected to go up in response to higher firm

productivity while the number of markets served and products exported also increase. Measures of

"To obtain comparable levels of total factor productivity (TFP) across firms, we apply the Caves et al. (1982)
methodology. Hence, TFP is calculated as an index, calculated by comparing each firm to a hypothetical firm, where
the hypothetical firm is defined as the average over all firms in a two-digit NACE sector and year.

12The model allows for products to be produced and exported but not sold in the domestic market. It does not
envision exports of goods that the firm does not produce.
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average firm exports to a particular destination or average exports per product-destination may or
may not rise due to the confounding effects of increasing exports within product-country and the
arrival of new, marginal products and countries.

In this section we examine the role of firm productivity in aggregate firm exports and consider
the role of both country and product extensive margins as well as the intensive margin of average
shipments per product-country. While previous empirical research examined the role of variation in
productivity across firms (BRS (2011)), we are able to consider both the cross-sectional variation
in firm productivity as well as within-firm changes over time.

Measurement of “true” firm productivity is problematic both for single-product firms that can
choose between products with different production technologies or demand characteristics (Bernard,
Redding and Schott, 2009) and for multi-product firms where inputs are measured at the firm- or
plant-level rather than per product (De Loecker, 2007). Several measures can be used to proxy for
underlying firm productivity. Our preferred measures are value-added-based total factor produc-

tivity and value-added per worker (labor productivity)m

3.1 Cross-sectional evidence

We follow the empirical strategy of BRS (2011) and relate the margins of firm trade to proxies
for firm productivity. Total firm exports can be decomposed into the number of destination
countries served by the firm, Cy, the number of distinct products exported, Py, a measure of
coverage or density which corresponds to the share of the firms exported products sent to the

average destination, Dy, and the average exports per product-country served, X [

Xy = Cyl fojf (1)
Ocpf _ 1
where Dy = and X = E E X,
f CfPf ! Ocpf c » cpf

and o,y refers to the number of positive firm-level export transactions at the product-country level.
The measure of density considers how many country-product combinations are being actively served
by the exporter. If the firm exports 10 unique products and exports to 10 destination markets
then the total possible number of country-product combinations is 100. If, on average, the firm
exports two products to each market, the density of export activity for the firm is 0.2@

In Table [3] we report separate cross-section regressions for 2005 of log firm exports and its

four constituent components on measures of log TFP (top panel) and log value-added per worker

13BRS (2011) additionally consider the responses of the extensive and intensive margins of trade to other proxies
including the number of products exported, exports of the largest product and (for a subset of firms) exports of the 5th
largest product. The authors show that these measures are positively correlated with underlying firm productivity
in their multi-product firm model where an increase in firm productivity lowers the (constant) marginal cost of
production of all products.

“Bernard et al. (2009) introduce the idea of density in the context of bilateral US exports across countries.
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(bottom panel) including fixed effects for the major industry of the firm.
InY; =c+ BInProd; + 6; +¢f (2)

where Y} refers to the four components of the decomposition given by (1), i.e. Cf, P, D; and
X ¢- By construction the specification only examines the relationship of productivity and exports
for current exporters.

Column 1 of Table |3| considers the response of log total firm exports to differences in measured
productivity across firms. As expected both TFP and value-added per worker are positive and
significant; a 10 percent increase in TFP is associated with a 0.7 percent increase in firm exports
while a comparable increase in value-added per worker is associated with a 7.6 percent increase in
firm exports.

Looking at the extensive margins (columns 2-4), we find that the number of destinations and
products are increasing in firm productivity. The density measure falls with productivity as more
productive firms export more products and reach more destinations but do not ship every product
to every country. The number of products per country, P;Dy, is higher for firms with higher
measured productivity. Column 5 of Table [3] reports results where the dependent variable is the
average value of firm-level shipments per product-country (in logs). Interestingly, this value is also
strongly rising in productivity. Theoretical predictions for average shipments are ambiguous due
the positive effect of increasing shipments for a given product to a given country combined with
the negative effect of marginal countries and marginal products entering the export mix. In the
final column we report the within country-product response to differences in firm productivity.
The coefficients for both log TFP and log value-added per worker are positive as expected, higher
productivity at the firm is associated with greater shipments of a given product to a given country.
The coefficient in the value-added regression is less than the corresponding coefficient on average
shipments per product-country which is somewhat surprising as the expectation is that added
product-country combinations should have lower sales than existing exported pairs.

If we interpret the cross-firm regressions as a proxy for the steady-state, or long-run, distribution,
we find that more than half the aggregate increase in firm exports associated with higher firm

productivity comes from the intensive margin.

3.2 Changes in productivity over time

The results of the previous section provide strong evidence that in the cross-section higher firm
productivity is associated with increased exports both because of the extensive margins of more des-
tinations and more products per destination and because average shipments per product-destination
are higher for more productive firms.

The panel nature of our data allows us to examine a more precise prediction of the multi-
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product models that within-firm increases in productivity should be associated with increases in
total exports and with increases in both the number of destination markets served and the number
of products exported. In the top panel of Table [, we report estimates from a panel regression of
the form

AlnYy =a+ fAInProdsy + 6 + 0 + e (3)

where Y}, is a component of the decomposition of firm exports given by (1) and é¢ and &; are firm
and year fixed effects respectively. This specification is run on firms that export in consecutive
years ignoring potential problems related to selection into exporting and firm productivity.

The results confirm the expected positive and significant correlation of measured firm TFP
with total firm exports, however the magnitude of the relationship in these annual changes is much
smaller than that found in the cross-section regression reported above. Both the product and
country extensive margins increase with firm productivity and contribute to the overall increases in
exports. Within-firm increases in TFP are correlated with increases in the average value of exports
at the firm level and the role of the intensive margin is comparable in magnitude to that of the
extensive margin. Again in the final column, within country-product pairs we find the expected
positive and significant coefficient.

The second panel of Table [ reports results of a specification in long differences, 1998-2005
for the same set of dependent variables. This regression is limited to firms that exported in both
1998 and 2005. Here, we find a stronger relationship between productivity growth and increases
in export value. Again both the extensive and intensive margins contribute equally, although
unlike the annual changes, stronger effects on both the number of countries and the number of
products are offset by a decline in the density of product-country coverage by the firm. The within

country-product export growth is strongly positively correlated to changes in productivity.

4 Trade Costs and Exports

The basic theoretical frameworks for multi-product exporters consider the effects of symmetric
reductions in ad valorem trade costs across countries and productsﬁ Unfortunately during the
period of availability for detailed trade transaction data, there are relatively few episodes of lib-
eralization. BRS (2011) and Baldwin and Gu (2009) consider the effects of the 1987 Canada-US
Free Trade Agreement. They examine domestic production data for multi-product firms and find
confirmation of the major prediction of the multi-product models that firms facing larger tariff
reductions implement larger cuts in the range of total products and increase the skewness of their

output mix.

5Eckel and Neary (2010) consider globalization through the addition of new countries increasing potential markets
for oligopolistic multi-product exporting firms.
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We approach the question of how firms respond to reductions in trade costs in two ways. First,
following BRS (2011), we look at the response of total exports and the margins of trade to distance
in a simple cross-country gravity regression. Next we consider annual changes in the real bilateral

exchange rate as a proxy for trade cost changes for Belgian exporters over shorter time horizons.

4.1 Distance and the margins of trade

We start with a simple gravity equation specification to examine the relationship between distance
to Belgium and the variation of the extensive and intensive margins of trade. The gravity equation
approximates the long-run equilibrium relationship of exports to distance and GDP. The coefficient
on distance in gravity equation gives us a proxy for the responses of the margins of trade to trade
cost changes. Following BRS (2011) we decompose total bilateral exports to a country ¢ (X.) into
components including the number of Belgium firms exporting to the country, F., the number of
distinct CN8 products exported to the country, P., the density of trade defined as the fraction of
firm-product combinations with positive exports, D., and the average value of exports per firm-

product going to the country conditional on positive exports, X,

X, = F.P.D.X. (4)
10) — 1
where D, = ple and X, = X
c CcPc c Opfc Zf: Zp: cpf

and opf. is the number of active firm-products in country c. We regress total exports to trade
partners, as well as each component of total exports, on the great-circle distance of trade partners
from Belgium, obtained from the CEPII database (CEPII, 2010). To control for market size, we also
include the log of nominal GDP of the destination market, obtained from the World Development
Indicators database of the World Bank (2010),

InY, = a + S1nDistance. + v1In GDP, + &, (5)

where Y, is a component of Belgian exports given in equation

Table 5| reports the regression results using 2005 data - results for other years are similar. The
first column of Table [§] confirms the long-established result that aggregate bilateral exports are
strongly decreasing in distance and increasing in destination market GDP; coefficients on both
distance and destination GDP are near one in absolute value.

The next three columns of the table report the effects of distance and GDP on the extensive
margins of trade. As found by BRS (2011), both the number of firms and the number of products

increase as trade costs fall across countries while the density of trade is increasing with distanceE

Density is expected to be lower for markets that are served by more firms and that receive more products. As
the number of products exported rises, each firm will be exporting a smaller share of the range of the products since
firms are active in a limited subset of products and industries.

10
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The combined effect of the extensive margins, seen by adding the coefficients on distance across
columns 2-4, almost completely explains the cross-country variation in export value. In the long
run, lower trade costs translate into higher exports through an increase in the number of firms
serving the destination and an increase in products per firm.

Column 5 reports the effect of distance on the average value of exports per firm-product to the
country. In a world where firms export a single product to multiple countries this coefficient would
be expected to be negative and significant, i.e. exports of any given product should increase if trade
costs are lower. In a world with multi-product exporters, however, the relationship between distance
and average shipments per firm-product is ambiguous both because new marginal exporters are able
to enter less costly markets and because existing exporters are able to ship lower profit products
to closer markets. Our results confirm those of BRS (2011) in that we find a small, insignificant
positive coefficient for distance on average exports.

However, in column 6 we report the results of a gravity-style regression where the dependent
variable is the log of firm-product-country exports and we control for firm-product fixed effects.
Now distance again plays the expected role; for any given product exported by a firm, the value of

exports is decreasing in trade costs as measured by distance to the destination country.

4.2 Exchange rates and the margins of trade

Exchange rates play a complicated role in firm decision-making that links market structure, firm
market power and other issues. An extensive literature considers pricing-to-market by firms as
well as aggregate implications for the price level and the role of sunk costs in mitigating short-run
responses to exchange rate movements (see Goldberg and Knetter, 1997; and Gopinath and Itskhoki,
2010). Here, we abstract from these issues and consider a simple specification relating bilateral
exchange rate changes with firm-level responses of Belgian exporters, including both extensive and
intensive margin adjustments.

The base specification is
AlnYy =a+ BAInRER: +YAIn GDPy + 6. + et (6)

where AlnY,; represents the annual log change in the components of the decomposition of total
exports to country c in year; AInRER,; is the change in the log of the real bilateral exchange rate
of the Belgian currency (franc, then euro) expressed in units of foreign currency per unit of Belgian
currency; AlnGDP,; is the change in the log of the real GDP of the foreign country expressed
in constant Local Currency Units (LCU). The real exchange rate (RER.;) is constructed using
data on exchange rates and domestic and foreign price evolutions from the International Financial
Statistics database (IMF, 2010). Specifically, the real exchange rate is defined as:

CPlye >

ERy =FERy | ——
RER Rt(CPIC,t

11
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where F R is the nominal Belgian exchange rate expressed in units of foreign currency per unit of
Belgian currency and C'Ply.; (CPI.) refers to the domestic (foreign) consumer price index. GDP
data are taken from the World Development Indicators Database (World Bank, 2010).

For this specification we only include countries outside the EU for several reasons: the adoption
of the euro by many EU countries complicates exchange rate analysis during the sample period; the
extent of real exchange rate variation inside the Eurozone is limited to variations in the price levels;
and the cutoff for reported exports to EU countries is different than that for exports to extra-EU
destinations[]

Table [6] reports results from estimating equation [6] for the different components of the decom-
position shown in equation Results reported in Table |§| suggest that a 1 percent depreciation
of the euro is associated with a 0.35 percent increase in Belgian exports. Summarizing results, the
increase in exports is driven both by changes along the extensive margins in response to depreci-
ation, i.e. increases in the number of firms and the number of products, as well as by an increase
in the average exports per firm-product. As with changes in firm productivity the responses are
roughly evenly split in magnitude between the intensive and extensive margins. As expected the
within firm-product response is strongly increasing as the Belgian currency depreciates. The lower
magnitude of the average response across products and countries is driven by the entry of the firm

into new, marginally profitable country-product markets.

5 Conclusion

This paper documents the importance of multi-product firms for a small open economy using the
universe of Belgian firm-level data with information on products and destination markets. We
examine the role of multi-product firms in light of recent theoretical models. In addition we use
the unique panel features of the Belgian data to examine the adjustments of the margins of trade
in both the short- and long-run both for aggregate Belgian exports and firm-level exports.

Multi-product firms in Belgium constitute 65% of all exporting firms and account for 98% of
exports. Relatively few exporting firms account for the majority of Belgian exports and these
large exporting firms have greater productivity, number of employees, value-added and numbers of
exported products.

Across firms, productivity is positively and significantly associated with the value of firm ex-
ports. More productive firms export more products to more countries and also have higher average
product-country export flows. The extensive and intensive margins each account for about half of

the variation in total firm exports. Country-level Belgian exports decrease as trade costs rise. A

7"The ten accession countries in 2004 are also excluded from the analysis.
8The addition of year fixed effects removes responses associated with overall annual fluctuations in the Belgian
currency and thus reduces the response of each of the components.
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decomposition of country-level exports shows that trade costs are negatively correlated with the
number of firms exporting to the country as well as the number of products per destination.
This paper both confirms recent findings about the importance of multi-product exporters and

their ability to export many products to many destinations.
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Table 1: Summary statistics: Cross-section 2005

Total exports

Number of firms Value of exports
Average Average Average
Average number| Exports per | Exports at the | exports at the
Number of | of export Firm-Product-| Firm-Product | Firm-Country
products Value destinations per Country Level level €
exported N % of total (€ 1,000,000) % of total Sfirm (€ 1,000) (€1,000) 1,000)
1 8,596 34.05 4,487 2.08 1.58 331 522 331
2 3,401 13.47 4,157 1.93 3.07 317 611 398
3 2,026 8.02 3,952 1.83 4.44 301 650 440
4 1,392 5.51 4,032 1.87 5.42 327 724 534
5 1,102 4.36 6,764 3.13 6.73 506 1,228 912
6-10 3,187 12.62 21,947 10.17 9.56 326 903 720
11-20 2,483 9.83 38,655 17.92 12.85 375 1,058 1,211
21-30 1,068 4.23 31,483 14.59 15.94 391 1,179 1,849
31-50 899 3.56 28,693 13.30 18.66 261 819 1,710
>50 1,094 433 71,591 33.18 23.55 140 526 2,779
Total 25,248 100.00 215,761 100.00 6.73 230 741 1,270
Intrastat exports
Number of firms Value of exports
Average Average Average
Average number| Exports per | Exports at the | exports at the
Number of | of export Firm-Product-| Firm-Product | Firm-Country
products Value destinations per Country Level level €
exported N % of total (€ 1,000,000) % of total firm (€ 1,000) (€1,000) 1,000)
1 2,694 20.44 6,236 3.95 3.99 580 2,315 580
2 1,430 10.85 5,706 3.62 5.18 556 1,995 770
3 1,029 7.81 5,630 3.57 5.08 619 1,824 1,077
4 874 6.63 6,929 4.39 5.98 662 1,982 1,327
5 670 5.08 3918 2.48 6.17 395 1,170 948
6-10 2,162 16.40 21,241 13.47 6.86 451 1,279 1,433
11-20 1,848 14.02 22,261 14.11 7.87 297 818 1,530
21-30 867 6.58 18,097 11.47 8.72 296 830 2,393
31-50 710 5.39 19,561 12.40 9.22 246 703 2,988
>50 893 6.78 48,135 30.52 10.10 132 428 5,336
Total 13,177 100.00 157,714 100.00 6.47 232 712 1,850
Extrastat exports
Number of firms Value of exports
Average Average Average
Average number| Exports per | Exports at the | exports at the
Number of | of export Firm-Product-| Firm-Product | Firm-Country
products Value destinations per Country Level level €
exported N % of total (€ 1,000,000) % of total firm (€ 1,000) (€1,000) 1,000)
1 8,674 44.35 1,353 2.33 1.24 125 156 125
2 3,289 16.81 1,050 1.81 222 113 160 144
3 1,764 9.02 1,005 1.73 3.33 118 190 171
4 1,212 6.20 1,029 1.77 4.44 121 212 191
5 872 4.46 813 1.40 5.52 99 186 169
6-10 1,920 9.82 5213 8.98 8.55 159 362 317
11-20 1,070 5.47 16,254 28.00 13.56 441 1,051 1,120
21-30 333 1.70 13,638 23.49 19.79 599 1,662 2,070
31-50 252 1.29 8,183 14.10 25.90 281 840 1,254
>50 174 0.89 9,510 16.38 37.09 104 445 1,473
Total 19,560 100.00 38,047 100.00 4.33 225 587 686

Information on sample selection: see Data Appendix. A product is defined as an 8-digit Combined Nomenclature (CN) product.
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Table 2: Firm characteristics: Cross-section 2005

Total exports - All firms

Number of products In(Total Factor
exported Productivity) In(Value added) In(Employment)  In(Capital intensity)

1 -0.35 12.74 1.69 10.20

2 -0.12 13.05 1.92 10.15

3 -0.21 13.27 2.11 10.28

4 -0.15 13.39 2.24 10.27

5 -0.14 13.48 2.28 10.24
6-10 -0.14 13.72 2.50 10.23
11-20 -0.07 14.02 2.76 10.17
21-30 -0.08 14.26 2.96 10.21
31-50 -0.03 14.64 3.33 10.10
>50 0.00 15.06 3.78 10.07

Information on sample selection: see Data Appendix. A product is defined as an §8-digit Combined
Nomenclature (CN) product. All values are expressed in euros. TFP is calculated using the index number
methodology (Caves et al., 1982). Employment is expressed in full-time equivalent units. Capital intensity is
defined as tangible fixed assets per employee. Values reported are firm-level sample means, taken over all
firms exporting the listed number of products.
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Table 3: Firm Productivity and the Margins of Trade - 2005

Using TFP to proxy for firm productivity
In(value) In(# countries,) In(# products, In(density, In(average value) In(valuey,,)
Ln(TFP) 0.076** 0.022%* 0.027** -0.013** 0.040%** 0.094%**
[0.035] [0.011] [0.012] [0.007] [0.020] [0.035]
Fixed effects Industry Industry Industry Industry Industry Product-country
Clustering no no no no no firm
Observations 16,278 16,278 16,278 16,278 16,278 684,860
R-squared 0.241 0.194 0.143 0.139 0.221 0.405
Using labor productivity (Value added per worker) to proxy for firm productivity
In(value) In(# countries;) In(# products, In(density, In(average value) In(valuey,,)
In(VA/worker) 0.762%*%* 0.199%*** 0.173*** -0.101*** 0.491%** 0.309%***
[0.032] [0.012] [0.015] [0.008] [0.022] [0.076]
Fixed effects Industry Industry Industry Industry Industry Product-country
Clustering no no no no no firm
Observations 16,499 16,499 16,499 16,499 16,499 689,269
R-squared 0.267 0.204 0.147 0.146 0.246 0.408

All results are obtained by running OLS regressions at the firm-level, using data on total exports for 2005 (cfr. Data Appendix for sample selection). The
dependent variable used is reported at the top of each column. Reported values are coefficients [robust standard errors]. Significance levels: *** < 0.01; ** <

0.05; * <0.10.
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Table 4: Within-firm Productivity Changes and the Margins of Trade

Annual differences
) In(average
In(value) In(# countries,) In(# products,) value, In(Value,)
Ln(TFP) 0.005%* 0.002%** 0.001* 0.002* 0.002
[0.002] [0.001] [0.001] [0.001] [0.002]
firm-product-
country
Fixed effects firm, year firm, year firm, year firm, year + year
Clustering no no no no firm
Observations 135,077 135,077 135,077 135,077 4,686,642
R-squared 0.890 0.890 0.880 0.870 0.890
Long differences (1998-2005)
) In(average
In(value) In(# countries,) In(# products,) value,) In(Value,,)
Ln(TFP) 0.032%* 0.012%** 0.018** 0.016** 0.073***
[0.014] [0.005] [0.008] [0.008] [0.018]
Fixed effects none none none none none
Clustering no no no no firm
Observations 8,648 8,648 8,648 8,648 165,594
R-squared 0.002 0.002 0.002 0.001 0.002

All results are obtained by running regressions at the firm-level or at the firm-product-country level (final
column), using data on total exports between 1998 and 2005 (cfr. Data Appendix for sample selection). The
dependent variable used is reported at the top of each column. Reported values are coefficients [robust
standard errors]. The top panel reports results of a fixed effects regression (within-firm results). In the bottom
panel both the dependent and independent variables are defined as long differences, i.e. the difference between
2005 and 1998. Significance levels: *** <0.01; ** <0.05; * <0.1.
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Table 5: Gravity and the Margins of Belgian Bilateral Exports

i . In(average
In(value,) ' In(#firms,) In(# products,) In(Density,)
i value,)
Ln(Distance,) -0.966%** -0.777%** -0.679%*** 0.438%** 0.051
[0.077] L [0.063] [0.074] [0.067] [0.044]
Ln(GDP,) 0.954%** | 0.516%** 0.528*** -0.429%** 0.340%**
[0.038] L [0.028] [0.030] [0.026] [0.022]
Fixed effects none none none none none
Observations 178 178 178 178 178
R-squared 0.872 0.790 0.783 0.745 0.634

All results are obtained by running regressions at the country level or at the firm-product-country level (fine
data on total exports in 2005 (cfr. Data Appendix for sample selection). The dependent variable used is repo
each column. Reported values are coefficients [robust standard errors]. Distance refers to the great-circle «

the capital of Belgium and country c. GDP is defined as nominal GDP, expressed in euros. Significance le*
**<0.05; *<0.1.
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Table 6: Exchange Rates and the Margins of Trade over Time

Din(average
Din(value,) Din(# firms,) Din(# products,) Din(density,) value,) Din(Valuey,)
DIn(Real Exchange Rate) -0.512%%%* -0.167*%* -0.227*%* 0.153%** -0.270%** -0.546%**
[0.145] [0.072] [0.068] [0.055] [0.100] [0.139]
DlIn(real GDP) 2.35] %% 0.810%** 1.229%** -0.680* 0.991%* 0.7427%%*
[0.559] [0.331] [0.388] [0.348] [0.414] [0.254]
Country dummies yes yes yes yes yes yes
Firm-product FE no no no no no yes
Observations 899 899 899 899 899 558,428
R-squared 0.093 0.092 0.159 0.096 0.083 0.160
Clustering no no no no no country-year

All results are obtained by running regressions at the country level or at the firm-product-country level (final column), using data on total exports
between 1998 and 2005 (cfr. Data Appendix for sample selection). The dependent variable used is reported at the top of each column. Reported values
are coefficients [robust standard errors]. The dependent and independent variables are defined as annual differences. Significance levels: *** < 0.01; **
<0.05; *<0.1.
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