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Abstract

We investigate the effect of domestic market competition on firm-
level export intensity. We employ a comprehensive dataset of Belgian
firms from 2005-2008, when the fall in the number of firms engaged
in trade was accompanied by a growing amount of transactions. The
resulting increase in the domestic concentration of Belgian firms has
sparked numerous debates, since the direction of causality between
domestic market structure and export performance is unclear. We
apply the fractional logit estimator and control for both self selection
and simultaneity bias. We find that a positive linkage exists between
the level of competition and export intensity.
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1 Introduction

The export performance of firms and of countries is an important factor that
affects economic prosperity. Firm performance along the trade dimension de-
pends on the ability of firms to compete abroad. The hypothesis formulated
by Porter (1990) advances that the degree of competition in domestic markets
is positively related to performance in international markets. Some empiri-
cal results support this hypothesis (Donghwan and Marion, 1997; Sakakibara
and Porter, 2001; Zhao and Zou, 2002); however, scant investigation has been
devoted to the relationship between industrial concentration and export be-
havior.

Two hypotheses are considered in explaining the relationship between
exports and competition: the national champion hypothesis, and the do-
mestic rivalry relationship (Clougherty and Zhang, 2009). According to the
national champion hypothesis, a fall in domestic competition increases the
export intensity of large firms because it enables them to exploit economies
of scope.

On the other hand, according to the domestic rivalry hypothesis, a rise
in the level of domestic competition puts pressure on the domestic firms to
innovate and to increase their productivity and efficiency levels. This enables
the firms to increase their export levels.

Hence, the national champion hypothesis predicts a negative relationship
between the level of domestic competition and export intensity, whereas the
domestic rivalry hypothesis predicts a positive relationship. In this paper, we
test which of these two hypotheses dominates in the Belgian economy with
the use of a comprehensive dataset of firms that are observed between 2005
and 2008.

Our paper complements the related literature on export determinants in
a number of ways: First, we examine the effect of domestic competition and
export intensity with the use of a unique panel dataset from Belgium. Second,
we investigate whether the size of the firm affects the relationship between
domestic competition and export intensity. Third, we expand our analysis
to firms outside the manufacturing sector. Finally, we employ the use of
methods that are more robust to endogeneity that arise from simultaneity
bias as well as from sample selection bias.

Our results show that a higher level of domestic competition leads to
higher levels of exports. Thus, our results support the existence of the do-
mestic rivalry hypothesis over the national champion hypothesis. This rela-
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tionship holds for both small and large firms.
The rest of the paper is structured as follows: the next section reviews

the literature. Section 3 is devoted to the empirical analysis: first presenting
the econometric model, then discussing the estimation issues, followed by the
results. Finally Section 4 summarizes and concludes.

2 Literature review

The determinants of firm exports have been studied widely in both the eco-
nomics and management literature. In the economics literature, Wagner
(2001) studies the relationship between firm size and export intensity. He
uses a fractional response model and applies the quasi-likelihood estimation
method proposed by Papke and Wooldridge (1996) to a dataset of German
manufacturing establishments. He finds an inverted U-shaped relationship
between firm size and exports.

Wagner (2003) also examines the relationship between firm size and ex-
ports. He finds that a positive relationship exists, but the effect of firm size
on exports vanishes when fixed effects are controlled for. For Wagner, the
evidence suggests that several small firms are “hidden export champions”.

Within the context of exporting decisions, Roberts and Tybout (1997)
highlight the importance of sunk costs, which represent the direct monetary
costs of entry and exit into the market. The authors develop a dynamic
discrete choice model of exporting behavior that separates the role of profit
heterogeneity and sunk entry costs in explaining plants’ exporting status.
Using a panel of Colombian manufacturing plants, they find that sunk costs
are not zero and therefore the prior export-market experience significantly
affects the current decision to export.

Bernard and Jensen (1999) analyze the interaction between exports and
firm performance. They find that ‘good’ firms become exporters; however
exporters do not dominate non-exporters in every aspect: That is, although
survivability and employment growth are higher for exporters, productivity,
and wage growth are not superior, particularly over longer horizons.

Bernard and Jensen (2004) examine the factors that increase the proba-
bility of exporting; using a panel of U.S. manufacturing plants, they find that
entry costs and firm heterogeneity are the main factors that explain export
propensity.

Melitz (2003) considers a dynamic industry model that incorporates firm
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productivity heterogeneity into the Krugman (1979) monopolistic competi-
tion framework. He shows that only more productive firms can enter the
export market, whilst inefficient firms are bound to exit. He also finds that
an industry’s continuous exposure to trade leads to additional inter-firm al-
location towards more efficient firms, with positive welfare gains.

Costantini and Melitz (2008) study how entry, exit, export, and innova-
tion decisions of heterogeneous firms adjust to different trade liberalization
scenarios (anticipated, gradual, and sudden). They find that the expecta-
tions of a gradual liberalization spur firms to innovate before their entry into
the export market.

On the management literature side, Majocchi et al. (2005) test the effect
of firm size and business experience on export performance with the use of
a sample of Italian manufacturing firms observed from 1997 to 2001. They
find empirical evidence in favor of positive effects of both size and experience
on exports.

A comprehensive study of the relationship between firm size and export
performance is conducted by Moen (1999) with the use of Norwegian firm
level data. Large firms are expected to be more successful than small firms
to compete in international markets because the former hold more resources
and/or are able to achieve economies of scale that enhance their competitive-
ness (Aaby and Slater, 1999). However, Moen (1999) finds that firm size is
unrelated to export performance. Small and large firms alike are successful
in international markets since it is only the most competitive small firms that
export.

In the fields of behavioral economics and marketing, Obadia and Vida
(2011) address the influence of the importer role in the export performance of
firms with the use of a structural equations that model two samples of French
and Slovene firms. They find that the importer role is relevant in explaining
export performance as a mediator of the impact of relational factors on export
performance. Other authors suggest a transaction cost analysis to explain
the effect of size on exports (Verwaal and Donkers, 2002).1

Clougherty and Zhang (2009) develop a theoretical framework to examine
the relationship between domestic competition and exports. Their model
shows that if the national champion effect is in operation, then a reduction
in domestic market share (i.e., an increase in competition) would reduce the

1For an extensive survey in the fields of international economics and management, see
Sousa et al. (2008) and Leonidou et al. (2010).
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export share due to joint economies of production (or economies of scope)
across domestic and foreign markets. The national champion effect more
usually occurs for large firms.

On the other hand, an increase in competition would have the opposite
effect - an increase in export share - if the domestic rivalry effect is opera-
tional. In the absence of joint economies of production, a rise in competition
would put pressure on firms to innovate and engage in cost cutting opera-
tions, which would increase the competitiveness of the firms and, most likely
improve their performance in the international market and hence their ex-
port share. Clougherty and Zhang (2009) test their model empirically with
the use of data from the world airline industry. They find evidence of the
existence of the domestic rivalry hypothesis in the world airline industry.

Some empirical works that use Belgian data are carried out by Glejser et
al. (1980), Pisu (2008), and Muûls and Pisu (2009). The last of these articles
examines imports and exports with the use of firm-level Belgian data from
1996 to 2006 and draws three key findings:

First, firms that engage in exporting and importing activities are con-
centrated among the largest and most productive firms. Second, there is a
negative relationship between the number of firms that engage in interna-
tional trade and the number of countries with which they trade. Finally,
there is a positive relationship between the productivity of firms and the
number of export destinations or import origins. This is because a fixed
cost is incurred by the firm for each additional export destination or import
origin.

In a related work, Pisu (2008) investigates the effects of exports on pro-
ductivity across different destinations. Using a panel of Belgian manufactur-
ing firms observed from 1998 to 2005, he finds that self selection drives the
link between export and productivity. Moreover, there is positive relation-
ship between the pre-export productivity levels of firms and the development
level of export destination countries.

The research of Glejser et al. (1980) is closely related to our paper. With
the use of Belgian micro-data from a field interview, they study empirically
the relationship of export intensity of Belgian exporters with domestic and
international market structure. Their results are in favor of the domestic-
rivalry effect. To conduct their analysis, they apply ordinary least squares to
a log-odds ratio model specification with a dataset of 1,446 Belgian exporters.

Our work improves upon that of Glejser et al. (1980) in a number of ways:
First, we make use of a more recent database from 2005-2008. Second, unlike
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Glejser et al. (1980) our sample includes firms in both the manufacturing
and non-manufacturing sectors. Third, we make use of an estimator that
better controls for the endogeneity and the nature of the zero-one bounded
dependent variable.

3 Empirical analysis

3.1 Model

We aim to establish whether there is a link between domestic competition
and export intensity with the use of a detailed panel dataset of Belgian firms
from 2005 to 2008. Our sample comprises 3,932 firms and 367 sectors that are
defined according to four-digit classification of the Nomenclature statistique
des Activités économiques dans la Communauté Européenne (NACE) 2008
Rev. 2.2

Our model specification takes into account the two types of export deci-
sions made by firms. The first decision is whether to export or not to export
(i.e., export propensity); the second decision is how much of output to export
(i.e., export intensity). Failure to account for the first decision will lead to
a sample selection bias. Therefore, following Greenaway et al. (2004), we
model the export propensity and the export intensity for firm f in industry
i at time t using the following equations:

Exp Propensityfit = α0 + α3 log(Agefit) + α3 log(Sizefit) + (1)

+α3Fraction Exportersit + εfit,

and

Exp Intensityfit = β0 + β1 log(Sizefit) + β2 log(Salaryfit) + (2)

+β3HHIit + β4Import Shareit + ufit,

where εift and uift are the random error terms, which are assumed to be
normally distributed and possibly correlated. The definition of all variables
including instruments (see Appendix A2) is given in Table 1, whilst Table 2
reports the summary statistics.

Equation 1 is estimated for the full sample of firms. The dependent
variable (Exp Propensity) is a dummy variable that takes the value of 1 if the

2Data sources are described in the Appendix.
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Table 1: Variable definition

Variable Description

Exp Propensity dichotomous variable that takes the value 1 if the firm
exports and 0 otherwise.

Exp Intensity export intensity of the firm, which is calculated as the
ratio of exports/turnover.

Age Number of years since the firm entered the VAT register.
Size Number of the firm’s full-time equivalent employees.
Fraction Exporters Fraction of exporting firms divided by all of the firms

in the industry.
Salary Average annual salary (in Euros) in each firm,

deflated (base year 2005).
HHI Herfindahl index defined at the four-digit NACE level.
Import Share Import share of domestic sales for the industry.
Heckman’s lambda Inverse Mills ratio obtained from equation (1).
White Collar Employment % Percentage of the firm’s total employment that are white

collar employees.
Industry Growth Average annual percentage growth of the industry.

Table 2: Summary statistics

Variable Mean Standard Min Max Between-firm Within-firm
deviation value value variation variation

Exp Propensity 0.78 0.41 0.00 1.00 0.41 0.17
Exp Intensity 0.28 0.31 0.00 1.00 0.31 0.04
Age 22.67 10.18 1.00 38.00 10.37 0.86
Size 56.04 195.69 1.00 10,933 137.14 143.72
Fraction Exporters 0.58 0.23 0.00 1.00 0.23 0.07
Salary 24,528 7,839 959 111,109 6,618 5,087
HHI 0.31 0.25 0.00 1.00 0.25 0.04
Import Share 0.01 0.03 0.00 0.33 0.23 0.02
White Collar Employment % 0.55 0.34 0.00 1.00 0.29 0.21
Industry Growth -0.02 0.43 -18.30 0.96 0.34 0.34
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firm exports or 0 if it does not. We include three key determinants of export
propensity: Firm age (Age) and size (Size) capture the fact that larger, more
experienced firms have a higher probability of exporting.3 This is because of
the fixed costs involved in exporting. The fraction of exporting firms in the
sector (Fraction Exporters) proxies for agglomeration or spillover effects that
arise from other exporters in the same industry of the firm. These effects are
likely to have a positive influence on the decision to export (Greenaway and
Kneller, 2007).

For equation 2, the dependent variable measures the export intensity of
the firms (Exp Intensity). We include several explanatory variables of export
intensity. Firm size (Size) controls for any effects that the dimension of the
firm may have on export intensity. Real wages (Salary) is a broad proxy for
the skill level of workers in the firm (Wagner, 2011). This is because, on
average, more highly skilled workers are expected to receive higher wages.
Therefore, greater values of the average wage could indicate a higher quali-
fication of the work force, which, all else being equal, should have a positive
impact on exports.4

Our key variable is the Herfindahl Hirschman index (HHI ), which repre-
sents (the inverse of) the domestic competition. For each industry, HHI is
computed as the sum of the firms’ squared market shares, defined as follows:

xfit =
Tfit

n

Σ
f=1

Tfit +Mit

(3)

where xfit is the market share of firm f operating in industry i at time t. It
is calculated as the fraction of firm f ’s turnover Tfit at time t over the sum
of the turnovers of all f = 1, . . . n domestic firms plus the total imports Mit

from foreign firms in industry.5

However, in some sectors, such as the construction, retail, hospitality,
beverage, and food processing industries, the relevant market might be local

3Age is computed as the time elapsed between the current year minus the year of
firm entry into the VAT register (which was introduced in 1971). The firms that were in
existence before the start of the VAT in Belgium are given the birth year of 1970.

4Salary is deflated using the Belgian consumer price index, from the World Development
Indicators of the World Bank.

5Our measure of market share is inclusive of imports as they affect the overall compet-
itiveness of the domestic market. We assume that the imports are coming from a set of
atomistic firms.
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- typically at the municipality level - rather than national. Thus for those
sectors HHI is computed as the weighted average of the Herfindahl indexes
defined at the municipality level. In formula:

HHIit =
k∑

m=1

wmithmit; hmit =

p∑
f=1

x2fmit (4)

where the weights wmit are given by the proportion of the total number of
firms located in municipality m and operating in sector i, relative to the total
number of all of the firms of sector i that are registered in the country. The
total number of municipalities in which we observe at least one firm of sector
i is given by k.6

To examine whether competition from imports has a distinct effect on
exports, we include the import share of domestic sales at the four-digit level
NACE as an additional regressor (Import Share). Again, for those industries
that are characterized by local competition, import share at the sectoral
level is obtained as a weighted average of the import shares at the munici-
pality level, using the same weights that are used in the computation of the
Herfindahl index above.

We do not explicitly control for comparative advantage in our model.
However, in line with Greenaway and Kneller (2007) and Wagner (2011),
we expect Belgian firms to move human capital and technology towards in-
dustries and products in which they enjoy comparative advantage. Such an
allocation of resources would enable firms to increase their success in export-
ing and avoid direct competition from countries in industries where they have
a comparative disadvantage.

3.2 Estimation techniques

The empirical techniques that we apply are selected to tackle three important
methodological issues:

First, since by construction the export intensity of a firm is a continuous
variable that ranges between zero and one, equation (2) depicts a fractional

6The Herfindahl index at the municipality level hmit is calculated with the same ap-
proach that is illustrated in equation (3): the only difference is that now the relevant
market is the municipality rather than the country as a whole. Thus the market shares
xfmit used to calculate hmit are computed at the municipality level. If there are p firms

of industry i in municipality m, then xfmit =
Tfmit

p

Σ
f=1

Tfmit+Mmit

.
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response model. In such models, the standard linear regression approach
is not appropriate because the effect of any particular regressor cannot be
constant throughout its domain, unless the range of the regressor is very
limited. For this reason we estimate equation (2) using the fractional logit
estimator of Papke and Wooldridge (1996).

This approach is a pooled methodology, which, in this particular context,
is preferred to the fixed-effect methodology that is illustrated in Papke and
Wooldridge (2008). As discussed by Wagner (2011), although the fixed-
effect approach allows for the control of unobserved characteristics of the
firm that might be correlated with the observed characteristics, it hinges
on the within-firm variability of the regressors and thus may imprecisely
estimate the coefficient of an independent variable that is characterized by
little within-firm variation over time. As Table 2 shows, this is precisely the
case for our variable of interest, the Herfindahl index.

The second important issue that needs to be addressed is endogeneity.
Endogeneity could potential arise from two sources. One source is from the
endogenous sample selection bias that arises from firms that self select into
exports. For this reason, we apply the Heckman Selection Model (HSM) to
equation (1) so as to obtain the inverse of the Mills’ ratio (Heckman 1979).
This is included as an additional regressor in the fractional logit estimation
to adjust for sample selection bias in the export intensity model.7

The other source of endogeneity arises from possible reverse causation of
the regressors in equation (2). Export activity increases the average level of
industrial output and profits, because it leads to the exit of inefficient firms,
and the expansion of the more productive firms (Greenaway and Kneller,
2007). Sectoral levels of output and profits could plausibly have an effect on
the level of the Herfindahl index (by construction), as well the employment
and wage decisions of firms.

For this reason, we treat the Herfindahl index (HHI ), numbers of workers
(Size), and mean paycheck of employees (Salary) as endogenous. We adopt
a two-stage approach in dealing with potential endogeneity. First, we regress
each endogenous regressor on an instrument and other exogenous variables

7An alternative approach to our two-step method would be to use a Tobit model.
However, this model does not fully account for the reasons why some observations are
latent, but it simply corrects for them. With our approach, instead, we first model the
factors that increase the chances of firms’ self-selecting into exporting and then we correct
for the self-selection bias including these drivers (through the inverse Mills ratio) as an
input in the export intensity equation.
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from equation (2). Then the fitted values of each endogenous regressor that
are obtained from the ‘first-stage estimation’ are used as regressors in the
fractional logit estimation.8

Finally, the third important issue deals with the fact that companies that
operate in the same industry during the same year could be subject to the
same shock. Consider, for instance, a change in consumers’ preferences (e.g.,
people switching from a Belgian beer to a German one), or the imposition of
new quotas and tariffs: In such cases the export performance of all firms in
the sector is likely to be affected and thus the residuals in equations (1) and
(2) may be correlated. In order to control for such residuals’ correlation, we
cluster the standard errors of both equations by sector and year.

3.3 Results

Table 3 presents the results from the HSM estimations. The age (Age) and
size (Size) of the firm have positive and a highly statistically significant
effects on the probability of firms to export. These results are in line with the
literature. There is a fixed cost to exporting (Greenaway and Kneller, 2007).
Hence, larger, more experienced firms are more likely to engage in exporting
activities (Majocchi et al. 2005). Also, spillover effects from exporters in the
same industry (Fraction Exporters) have a statistically significant effect on
the propensity of the firm to export.

When we turn to the fractional logit estimations, column 1 of Table 4
presents the results for the full sample of firms. According to Clougherty
and Zhang (2009), the national champion hypothesis is more dominant in
larger firms, since such firms are more likely to benefit from economies of
scope. Hence, in columns (2) and (3) of Table 4, we split our sample into
small and large firms respectively.9

We conduct the Chow test to check whether two different regression mod-
els should be estimated for small firms and large firms. The diagnostic reports
a χ2 equal to 57.64. This value is statistically significant at the 1% level,
which indicates that regression coefficients estimated in the two regressions

8The first-stage estimates with a brief description of the instruments are reported in
the Appendix.

9We follow the classification that has been adopted by the European Commission
(2003), which categorizes companies with fewer than 50 employees as “small”, whilst
those above as “medium-large”.
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Table 3: Export decision

(1)

log(Age) 0.069***
(0.022)

log(Size) 0.050***
(0.008)

Fraction Exporters 2.328***
(0.075)

Observations 15,246
(a) Probit estimation. Dependent variable Exp Propensity.
(b) Coefficients statistically significant at the 1%, 5%, and 10% level are denoted,
respectively, by ***, **, and *.
(c) Robust standard errors to heteroscedasticity and serial correlation are in parenthesis,
clustered by sector-year.
(d) Time dummy variables for years 2006, 2007, and 2008 are included, but not reported.

are different and therefore the sample should be split into small firms and
large firms.

In the small-firm and large-firm regressions, Size is not a significant fac-
tor in explaining export intensity among our sample of firms. Taken together
with Table 3, our results show that the size of the firm is a relevant factor
that enables firms to meet the sunk costs of exporting. However, once firms
become exporters, its importance in explaining export intensity is not signif-
icant .

We also find that average wages (Salary) is not a statistically significant
factor that explains export intensity for small firms. For large firms, however,
the relationship is negative and significant. This result may indicate that
greater human capital (which is proxied by Salary) for large firms is more
valuable for domestic sales than for exports.

The coefficient on our key variable of interest (HHI ) is negative and
statistically significant at the 1% level. This result supports the domestic
rivalry hypothesis, since fiercer home competition forces firms to become
more efficient and spurs them to expand their markets abroad. This result
is in line with the hypothesis on the negative effect of market concentration
in export performance that is illustrated by Porter (1990).

The effect of competition on export intensity is qualitatively similar for
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both small and large firms alike. This gives us confidence that the domestic
rivalry hypothesis does in fact prevail in Belgium. Our results are in line
with Glejser et al. (1980), who find evidence in favor of domestic rivalry in
Belgium with a different estimation technique and a different sample period.

Table 4: The effect of competition on export intensity.

(1) (2) (3)
Full sample Small firms Large firms

̂log(Size) 0.029 -0.003 0.085
(0.041) (0.044) (0.059)

̂log(Salary) -0.271 -0.014 -0.796***
(0.172) (0.177) (0.303)

ĤHI -1.421*** -1.294*** -1.655***
(0.147) (0.152) (0.173)

Import Share 0.203** 0.205*** 0.225
(0.090) (0.075) (0.171)

Heckman’s lambda 3.594*** 4.343*** 7.060***
(0.509) (0.573) (1.224)

Chow χ2 57.64***
Observations 8,525 6,422 2,103

(a) Fractional logit estimation. Dependent variable Exp Intensity.
(b) Coefficients statistically significant at the 1%, 5%, and 10% level are denoted,
respectively, by ***, **, and *.
(c) Robust standard errors to heteroscedasticity and serial correlation are in parenthesis,
clustered by sector-year.
(d) A firm is classified as “large” if employs more than 50 employees, and “small”
otherwise (European Commission, 2003).
(e) Time dummy variables for years 2006, 2007, and 2008 are included, but not reported.

The results also show that a higher import share (Import Share) in the
sector has a positive and statistically significant effect on export intensity for
small firms. This finding shows evidence of complementarity between import
penetration and export activities for small firms.

Finally, the inverse mills ratio (Heckman’s lambda) is highly statistically
significant in all three columns. Hence, a lack of correction for firms that
self-select into exporting would lead to a sample selection bias in the export
intensity regressions.
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The main exporting sectors in Belgium are the manufacturing and service
industries. In 2008, these sectors accounted for about 68% and 13% of total
exports respectively (OECD, 2014). The main exports from these sectors
include: vehicles, metallurgic products, metallic products, non metallic min-
erals, ICT services, and business services. On the other hand, utilities and
construction are the lowest exporting sectors, with each accounting for less
than 1% of total exports in 2008 (OECD, 2014).

Since we believe that industrial heterogeneity in terms of technology, in-
novation, and productivity could play a relevant role in the effect of domestic
competition on exports, we investigate this relationship also at the sectoral
level. To conduct the analysis we consider six NACE macro-groups: construc-
tion, manufacturing, services, retail & wholesale, transport, and utilities. We
estimate equation (2) for each of these six sub-samples (see Table 5).

The Chow test yields a χ2 value of 406.68, which is significant at the
1% level. This shows that the estimated coefficients on the sub-sectors are
significantly different from the estimates of the entire sample, which suggests
the need to split the sample into sub-sectors.

The sign of the coefficient on the Herfindahl index, our variable of inter-
est, is consistent with that obtained in Table 4, except in the Construction
sector, where the coefficient is positive but insignificant. However, it is only
in the Manufacturing and Retail/Wholesale sectors where our measure of
competition has statistically significant effects on export intensity.

This result is confirmed when the sample is split into small and large firms
(see Tables 6 and 7, respectively). Again, the negative relationship between
the degree of concentration of industries and export intensity is found to be
highly significant in both the Manufacturing and Retail/Wholesale sectors.

Contrary to the main results, for small firms in the Transport industry,
the effect of market concentration on exports is positive, but not signifi-
cant. However, coefficient estimates that are related to some sectors, such
as Transport, should be treated with caution because the number of obser-
vations in the transport sector is very small, thus the reliability of the result
is undermined by a reduction in the degrees of freedom.
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4 Conclusions

In this paper we have investigated the effect of domestic competition on firm-
level export performance. As explained in Clougherty and Zhang (2009), this
effect can either be negative or positive and thus respectively supports the
national champion hypothesis or the domestic rivalry hypothesis.

The domestic rivalry hypothesis points to a positive link between do-
mestic competition and export performance, as fierce competition in highly
saturated markets will spur domestic firms to innovate and this will allow
firms to gain larger export market shares.

The national champion hypothesis maintains that a lower degree of com-
petition in the domestic market can guarantee a stable position for the in-
cumbents that will be able to exploit economies of scope by seeking further
expansion abroad. The national champion hypothesis is more likely to hold
in domestic markets dominated by large firms.

We tested which of the two hypotheses dominates in the Belgian econ-
omy by applying the fractional logit estimation technique of Papke and
Wooldridge (1996) to a comprehensive dataset of 3,932 Belgian firms that
are observed during the period 2005-2008.

Our methodology ensured that we controlled for the endogeneity that
arises from firms’ self-selecting into export activities and the endogeneity
that arises from the simultaneity of certain regressors.

We found that the domestic rivalry hypothesis holds in the Belgian econ-
omy, especially in the Manufacturing and Retail/Wholesale sectors. This
result is largely consistent by sector and for both small and large firms.
Since exports are a very important contributor to the Belgian economy, our
results support pro-competition policies as a tool to increase export activity
in Belgium.
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Appendix

A1 Data sources

Our empirical investigation employs firm-level data for 3,932 Belgian compa-
nies that are observed during the period 2005-2008. The dataset covers all
of the industries of the Belgian economy, with the exception of agriculture
and fisheries. The classification of the economic activities of firms (NACE)
that is used in the analysis is the 2008 version. Data are accessed via SPF
Economie (i.e., the Belgian Federal Ministry of Economy).

Our firm-level data are constructed as follows: we merge data from four
Belgian administrative sources:

The first source is the collection of records of the universe of firms that
are subject to the tax system (VAT register).

The second source is the collection of the operating statements of firms
for which such declaration is compulsory. The variables included are on
employment, industry affiliation, profits, and total sales together with the
firm identifier (KBO number).

Third, Belgian Customs compile all sales of Belgian firms across all non-
European foreign destinations which, combined with the Intrastat survey on
foreign trade for European trading partners, can be matched with the other
two administrative databases by the firm identifier.

Fourth, data from the National Security Service (ONSS) on employment
(labor costs and number of employees/workers in full-time equivalent) are
added to our sample by mean of the VAT identifier. Data on the number of
full-time equivalent workers and on labor costs are quarterly and have been
aggregated to yearly values, summing costs and averaging the workforce.

Trade data on individual transactions concerning exports or imports are
collected separately at the company level for intra-EU (Intrastat) and extra-
EU (Extrastat) trade. Different types of international trade transactions
are reported. Companies report Intrastat transactions monthly. These are
only liable for Intrastat declarations if their annual trade flows (receipts or
shipments) exceed the threshold of 250,000e.

There are two kinds of declaration: the standard one, and the extended
one. Both declarations must include for each transaction the product code,
the type of transaction, and the destination or origin of the goods, the value,
the net mass, and units. Companies that exceed the threshold of 25,000,000e
for their annual receipts or shipments must fill out the extended declaration.
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In addition to the same common variables of the standard declaration, the
means of transport and the conditions of delivery must be included in the
extended declaration.

Extrastat contains exactly the same information as Intrastat for transac-
tion flows with countries outside the European Union. The data is collected
by customs agents and centralized at the National Bank of Belgium. The
Extrastat data cover a larger share of the total trade transactions than do
the Intrastat data, because all flows are recorded, unless their value is smaller
than 1,000e or their weight is smaller than one ton.

A2 First stage estimates

Table 8 reports the first-stage estimates for log(Size), log(Salary), and HHI.
These variables are instrumented as follows.

The size of the firm is instrumented with the log of the number of years
of activity since the beginning of the firm (or since 1971): log(Age). The
positive sign that is found on log(Age) in column (1) indicates that older
firms are also larger firms in terms of employed people.

The average salary is instrumented with the percentage of white collar
employees divided by the total number of employees (White Collar Employ-
ment % ) ; thus we expect, and indeed we find, a positive correlation between
the proportion of white collar employees and the average salary.

The Herfindahl Index is instrumented with the average yearly growth of
the industry in percentage terms (Industry Growth). The idea is that the
higher is the growth rate in an industry, the higher is the likelihood of entry
by new firms; this leads to a greater extent of competition in the industry,
which translates to lower values of HHI.
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Table 8: First-stage results - OLS estimation.

(1) (2) (3)
Dependent Variable log(Size) log(Salary) HHI

log(Age) 0.440***
(0.031)

White Collar Employment % 0.285***
(0.012)

Industry Growth -0.007**
(0.003)

Import Share -0.040 -0.000 -0.004
(0.027) (0.006) (0.007)

Year 2006 0.548*** 0.028*** -0.013***
(0.065) (0.005) (0.003)

Year 2007 0.652*** 0.045*** -0.015***
(0.070) (0.005) (0.004)

Year 2008 0.689*** 0.079*** 0.005
(0.082) (0.006) (0.004)

Heckman’s lambda -7.072*** -0.529*** 0.029**
(0.401) (0.044) (0.014)

Observations 13,117 13,117 13,117
(a) Coefficients statistically significant at the 1%, 5%, and 10% level are denoted,
respectively, by ***, **, and *.
(b) Robust standard errors to heteroscedasticity and serial correlation are in parenthesis,
clustered by sector-year.
(c) The regressions include industry fixed effects. Year 2006, Year 2007, and Year 2008
are year dummy variables.
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