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1 Introduction

An emerging stream of research has shown the existence of several categories of firms
engaged, under different manners, in international trade. Such categories comprise man-
ufacturing firms that produce the goods and also directly manage the exchange with
the downstream customer abroad, producers that indirectly reach the destination market
through intermediaries and intermediaries themselves (Bernard et al.; 2010; Ahn et al.;
2011; Antràs and Costinot; 2011).1

The present paper contributes to this stream of literature by highlighting the differ-
ences among the first two categories, direct and indirect exporters. The work investigates
whether the sorting into different modes of export is related to size or productivity differ-
ences. To do this we resort to survey data by the World Bank (BEEPS) which provide,
for several countries, information about the different types of exporters. The evidence
suggests that producers in the middle range of size and efficiency are the most likely to
export indirectly through an intermediary, while those firms that are highly productive
and big can manage to export directly. By allowing less efficient producers to export
their products, the presence of intermediaries increases the number of firms who reach
foreign markets by a third.

Our work is grounded in the emerging literature on intermediaries in international
trade. Recent theoretical models of international trade extend Melitz (2003) to account
for intermediary activity. All these models predict an efficiency-ordering of firms into
export markets according to which domestic firms are less efficient than those using an
intermediary, while the latter are less efficient than firms which export directly. On
an empirical side, contributions by Ahn et al. (2011), Akerman (2010), Bernard et al.
(forthcoming) and Bernard et al. (2010) investigates several issues related to the activity
of intermediary exporters in China, Sweden, Italy and the US, respectively. The common
finding of these studies is that intermediaries differ from direct exporters as they are
smaller in terms of total turnover and export value, but they export more products.
Other differences include the types of products exported and the destinations served.
Indeed, wholesalers are more likely to export to markets with higher destination-specific
fixed costs and focus on products that are less differentiated and have lower contract
intensity (Bernard et al.; forthcoming).

While these works mainly emphasize the differences in the attributes between direct
manufacturing exporters and intermediaries, due to data constraints they provide no
information on the manufacturer which supplied the good to the intermediary in the first
place. The only exceptions are Abel-Koch (2013) and McCann (2013) who shed light on
the characteristics of firms which use intermediaries in international trade by using data
for Turkey and Eastern European countries, respectively. These two papers, which are
more directly related to our work, provide empirical support for the hypothesis puts forth
by the theoretical literature. Indeed, they find a significant negative correlation between
the size of the firm and its share of indirect exports.

The present paper builds on this growing empirical literature on the relative impor-
tance of the different mode of export to access foreign destinations. Our focus here is
on the differences between direct and indirect exporters. We extend the previous results
to a larger set of countries and we consider several specifications of the relation we want
to test. More importantly, with respect to previous analyses we estimate a generalized

1As emphasized by Bernard et al. (2010) there exist also firms that are engaged in a mix of those
activities.
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ordered logit model which allows us to investigate the potentially heterogeneous effects
of the regressors on the different degree of involvement in international trade. We find
indeed that firms’ productivity and quality level have a stronger effect on the probability
of exporting directly than on that of exporting indirectly.

The rest of the paper is organized as follows. Section 2 reviews the theoretical contri-
butions of recent models of international trade with intermediaries and provides the basis
for our empirical analysis. Section 3 describes the survey data from BEEPS. Section 4
examines the characteristics of manufacturers that produce for the domestic market only,
those that export indirectly through an intermediary and direct exporters. Section 5
concludes.

2 Conceptual framework

Recent models of international trade emphasize the role that heterogeneity in productivity
plays in explaining the structure of international commerce (Melitz; 2003; Roberts and Tybout;
1997). According to these models and a large quantity of associated empirical work, more
productive firms are more likely to engage in exporting and foreign direct investment
(Bernard et al.; 2007). These frameworks generally assume that trade occurs directly
between producers in one country and final consumers in another and do not account for
the possibility to export indirectly through an intermediary firm.

Only recently new models of trade, in particular Akerman (2010) and Ahn et al.
(2011), extend the heterogeneous firm trade model of Melitz (2003) by introducing an
intermediation technology which allows wholesalers to exploit economies of scope in ex-
porting.2 While the details of the models vary, the general framework is similar. Export-
ing directly incurs a fixed cost and a variable cost. Indirect exporting takes place through
an intermediary firm, or using intermediary ‘technology’. The intermediary is assumed to
be able to lower the fixed costs of exporting while possibly incurring additional variable
costs. The existence of the latter alternative means that a number of manufacturing firms
may export indirectly through a wholesaler, rather than managing their own distribution
networks. These firms, indirect exporters, pay an intermediary fixed cost which is smaller
than their own fixed cost of direct export. In this setting, firms choose to serve the foreign
market either directly or through domestically-based export intermediaries.

The decision concerning the mode of export depends on the relative productivity of
the firm. As in the standard model of Melitz (2003), the least productive firms serve only
the domestic market while the most productive firms can export directly by incurring the
fixed cost of export and any variable trade costs. A third category of firms chooses to
export indirectly through wholesalers. This third group, which looks like non-exporters
in the data, includes some firms who would not have been exporters in the absence
of intermediaries and some firms who would be marginal exporters in the absence of
intermediaries.

Analogous to Helpman et al. (2004), we can compare graphically the profits generated
by each type of activity for firms with different productivity.3 The two solid lines in

2Early theoretical work on the role of intermediaries in international trade, e.g Rauch and Watson
(2004) and more recently Petropoulou (2011), models international trade as an outcome of search and
networks.

3In this example we assume that the firm itself has access to the intermediation technology. Akerman
(2010) models intermediaries explicitly in a monopolistic competition setting. Intermediaries face fixed
costs of exporting that are increasing in the number of varieties handled by the exporter and their
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Figure 1: Profits from domestic sales, indirect and direct exports

Figure 1 depict profits from the domestic market (πd) and additional profits for firms
that export directly (πxd). The profit functions are increasing in productivity (α) as
more productive firms are able to charge a lower price, capture a large market share
and generate larger profits. The intercept of the domestic curve is smaller in absolute
value than that of exports because the fixed costs that are incurred for selling on the
domestic market (fd) are lower than what a firm must pay to export directly abroad (fx).
Moreover, since there is a per unit variable cost of export, the slope of the profit function
for direct exports is flatter than the slope of the profit function for domestic production.
These relationships introduce two productivity cut-offs (αd and αx), that in turn indicate
which ranges of productivity determine exit, domestic sales only, or direct exports.

With the possibility of exporting through intermediaries, firms now have also an
additional option of using the intermediation ‘technology’ to export. By assumption
the fixed costs in the intermediation technology are lower than the fixed costs of direct
exporting and are greater than or equal to the fixed costs of domestic sales; fi is between
fd and fx in Figure 1.

The dotted curve drawn in Figure 1 depicts profits for firms that export indirectly
(πi) through an intermediary. If using an intermediary does not raise the variable costs of
exporting then all manufacturers would employ the intermediation technology and export
indirectly, πi (α) > πd (α) ∀α. To allow for both direct and indirect exporting, the inter-
mediary exporter faces additional variable costs. In Akerman (2010), the intermediary
sets the export price of each variety as a standard mark-up over its own marginal cost,

variable costs per variety include tariffs and the domestic price of the variety. Producing firms view
intermediaries as identical to any other domestic consumer and thus only face domestic fixed costs of
production. The resulting pictures and cutoffs are similar although his framework allows for a richer set
of predictions on the size and scope of intermediaries.
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where its marginal cost includes both variable trade costs and the domestic purchase
price of the variety, which is itself a mark-up over the variable cost of production. In
Ahn et al. (2011), it is assumed that intermediaries face no fixed costs of exporting but
charge a variable cost to transport the goods.

The combination of lower fixed costs and higher variable costs at intermediaries intro-
duces a third productivity cut-off, αi, which is the zero-profit cutoff for exporting through
an intermediary.4 If αd < αi < αx then there will be an equilibrium with ‘pure’ domestic
producers and both direct and indirect exporting. Firms with productivity levels below
αd earn negative profits and exit the industry. Firms with productivity levels between
αd and αi produce only for the domestic market. Firms with productivity between αi

and αxd now can profitably access the foreign market through wholesalers. Finally, firms
with productivity levels above αxd produce for the domestic market and export directly.
Note that the group of firms with indirect exports includes some firms with productivity
too low to find it profitable to export directly, αi ≤ α < αx and some firms of higher
productivity that prefer indirect to direct exporting, αx ≤ α < αxd.

The degree to which the intermediation fixed costs are lower than those of direct
exporting depends on the combination of country, industry and country-variety fixed costs
of selling in the foreign market. Indeed, we can write the fixed costs of direct exporting
of variety k in industry j to country c as fx = fc+fj +fkc, where fc is a fixed export cost
common to all varieties exported to country c, fj is a fixed export cost common to all
varieties in industry j regardless of the number of destinations, and fkc is a fixed export
cost specific to the variety and country. The greater the share of idiosyncratic fixed costs,
fkc, in total fixed costs, fx, the lower the possibility for economies of scope and the lower
the share of exports handled by intermediaries. Both country and industry-specific fixed
costs allow for the possibility of indirect exporting. Exporting intermediaries may arise
because they are able to share the country-specific fixed cost of exporting across many
industries and varieties and/or they may exist because they are able to spread industry-
specific fixed costs across varieties and destinations. On the contrary, the role of variable
trade costs is less clear-cut in these models. A rise in variable trade costs that affects both
direct and intermediary exporters, such as tariffs or transportation costs, can increase,
decrease or leave unchanged the share of exports handled by intermediaries.

3 Data description

To investigate the choice between direct and indirect exporting, the paper employs data
from the Business Environment and Enterprise Performance Survey (BEEPS), a joint
initiative of the European Bank of Reconstruction and Development (EBRD) and of the
World Bank Group. The survey examines the quality of the business environment for
different regions by collecting firm-level data on a broad range of issues including firm
financing, labor, infrastructure, informal payments and corruption, trade and innovation
activities.5 Four rounds of the survey have so far been implemented (1999, 2002, 2005 and
2009). The questionnaire administered by Enterprise Surveys has evolved over time, hence
not all variables are available in all waves. As a result data are provided in two different
formats: 1) the standardized one, where country data are matched to a standard set of

4It is possible that no producer will choose to export through an intermediary if the increase in
variable cost is sufficiently large.

5All data are freely accessible to researchers at http://www.enterprisesurveys.org.
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questions, and 2) country specific surveys, that offer the complete survey information for a
particular country. We chose the “Standardized data 2002-2005” as it unifies the questions
over a wide range of countries and it contains more detailed information compared to the
standardized dataset for other period. However, as a robustness check we also run some
of the regressions on the “Standardized data 2006-2011” and on the pooled data from
2002 to 2011.6

The “Standardized data 2002-2005” dataset includes 36,956 firms from 99 countries
and 16 industries in manufacturing. The database contains information on a number of
firm-level variables including number of employees, total turnover, ownership structure,
industry and geographical location. Table 1 reports the complete list of countries and
the total number of observations over the period 2002-2005. In order to check whether
our results are driven by the over-representation of developing countries in the dataset
we perform the empirical analysis separately on the subgroup of advanced economies.
Therefore, we select among the available countries those with per capita income levels
above the 75th percentile according to the World Bank.7 Countries belonging to “High
Income” groups are marked in Table 1 with ∗.

BEEPS includes a rich set of information about firms’ characteristics such as origin,
ownership structure, number of employees, sales, age and trade activities. The empirical
analysis of this paper is mostly based on categorical variables whose values reflect inter-
viewees’ responses to survey questions. Table A1 in Appendix A reports the questions of
the BEEPS questionnaire with the coding of the possible answers that have been used to
construct the variables included in empirical models.

The main advantage of the BEEPS data is that total sales of producing firms are
broken out in three mutually exclusive categories (that sum to 100 percent): share of
national sales, share of indirect exports and share of direct exports. Therefore, we can
group producers into those that do not export, producers that ship some or all of their
goods indirectly and producers that only export directly. Across all countries, 63.5 percent
of firms do not export at all, 27.0 percent of firms export directly and 9.5 percent of firms
reach foreign markets using intermediaries for some or all of their exports.8 The ability to
export indirectly increases by a third the number of firms that can reach foreign markets
with their goods.

The longitudinal component of the BEEPS dataset is insufficient to exploit time
variations. Indeed, repeated observations are available only for a subsample of firms.
Therefore, pooled estimation is the preferred technique in our empirical analysis where
we exploit the cross-sectional variation, within and across countries, in terms of firms’
performance and access to foreign markets. Nevertheless, firm-level controls are selected
in the BEEPS dataset to reduce the risk of bias arising from the omission of relevant
firm-level characteristics.

From the BEEPS dataset we obtain additional variables used in the empirical analysis.
A dummy DM for the import status of the firm which is meant to control for the comple-
mentarity between import and export activities (Bernard et al.; 2009; Castellani et al.;
2010). The variable (log of) Age is included as a firm-level control to account for the fact

6Unfortunately, not all the analyses can be done on the pooled data as the information contained in
the two standardized datasets are not completely overlapping.

7This high-income group consists of Argentina, Germany, Greece, Ireland, Oman, Portugal,
Slovenia, Spain, and South Korea. GDP per capita, constant 2000 US$, downloaded from
http://data.worldbank.org/indicator/NY.GDP.PCAP.KD.

8The share of indirect exporters for High-Income is 7.8 percent.
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Table 1: Number of observations in BEEPS: standardized dataset 2002-05

Country Domestic Indirect & Mixed Direct Country Domestic Indirect & Mixed Direct
Only Exporter Exporter Only Exporter Exporter
(1) (2) (3) (1) (2) (3)

Albania 26 2 23 Latvia 13 5 13
Algeria 370 4 12 Lebanon 28 20 42
Angola 213 1 1 Lesotho 12 2 14
Argentina* 341 52 320 Lithuania 81 28 66
Armenia 148 23 36 Madagascar 149 14 63
Bangladesh 555 60 360 Malawi 108 12 31
Belarus 18 5 15 Malaysia 316 123 404
Benin 109 10 18 Mali 52 2 11
Bolivia 245 41 57 Mauritania 60 11 8
Bosnia Herzegovina 21 3 20 Mauritius 46 13 82
Botswana 88 6 18 Mexico 896 46 112
Brazil 1090 124 361 Moldova 144 6 76
Bulgaria 104 33 85 Mongolia 122 19 26
Burkinafaso 25 2 8 Morocco 332 54 451
Burundi 97 3 2 Namibia 69 12 21
Cambodia 1 9 17 Nicaragua 609 91 90
Cameroon 34 10 27 Niger 8 2 5
Capeverde 24 0 1 Oman* 42 2 21
Chile 822 105 397 Pakistan 731 31 136
China 1374 318 423 Panama 186 20 37
Colombia 427 97 95 Paraguay 261 35 57
CostaRica 205 27 66 Peru 180 55 117
Croatia 24 6 29 Philippines 387 76 184
Czech 37 11 29 Poland 334 30 120
Dom.Republic 105 4 14 Portugal 55 17 43
Ecuador 508 46 161 Romania 241 35 68
Egypt 726 53 173 Russia 71 7 18
ElSalvador 508 117 289 Rwanda 46 2 11
Eritrea 33 0 4 Senegal 66 4 51
Estonia 17 3 19 Slovakia 6 5 19
Ethiopia 338 6 22 Slovenia* 9 11 33
Gambia 27 4 2 SouthAfrica 217 78 262
Georgia 14 0 15 SouthKorea* 104 21 74
Germany* 109 10 90 Spain* 63 5 43
Greece* 49 4 31 SriLanka 118 139 144
Guatemala 459 78 212 Swaziland 41 4 24
Guinea 108 16 11 Syria 100 23 44
Guyana 100 8 45 Tajikistan 132 3 16
Honduras 461 62 148 Tanzania 337 21 45
Hungary 138 18 130 Thailand 532 160 693
India 2718 200 576 Turkey 363 229 382
Indonesia 378 43 246 Uganda 339 23 37
Ireland* 73 12 78 Ukraine 101 12 31
Jamaica 24 6 17 Uruguay 173 54 94
Jordan 162 18 158 Uzbekistan 128 3 29
Kazakhstan 218 8 27 Venezuela 235 15 8
Kenya 69 26 70 Vietnam 582 181 374
Kyrgyzstan 102 12 36 WestBankGaza 200 7 118
Laos 143 22 77 Zambia 50 2 24

Total 23,478 3,507 9,971
High Income* 845 134 733

Note: Table reports the observations only for firms in the manufacturing sectors. High Income* includes
those countries above the 75th percentile of income level according to the World Bank. Mixed exporters
are those that export both directly and indirectly. Source: Our elaboration on BEEPS Standardized
data 2002-2005.
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Table 2: Productivity sorting. Exporters and share of direct exports, 2002-2005

Dep. Var. ln Empl. ln Sales ln Sales/Empl. ln Empl. ln Sales ln Sales/Empl.
World World World HI* HI* HI*
(1) (2) (3) (4) (5) (6)

DX 0.682*** 0.885*** 0.203*** 0.987*** 1.261*** 0.274***
(0.028) (0.040) (0.029) (0.200) (0.248) (0.114)

DX ∗ Sh.Dir 0.768*** 1.178** 0.410*** 0.737*** 0.950*** 0.213**
(0.031) (0.043) (0.031) (0.204) (0.251) (0.109)

Country-Year FE Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes
Adj R-squared 0.378 0.760 0.840 0.282 0.294 0.127
Observations 36,956 36,956 36,956 1,712 1,712 1,712
Countries 99 99 99 9 9 9

Note: Table reports regression of firms’ characteristics on a dummy for manufacturer (direct or indirect)
exporter (DX) and the interaction of the export dummy and a direct export share variable (DX ∗Sh.Dir).
Baseline category is domestic only. HI* (High Income) includes those countries above the 75th percentile
of the income level according to the World Bank. Robust standard errors clustered at firm-level are
reported in parenthesis below the coefficients. Asterisks denote significance levels (***: p<1%; **:
p<5%; *: p< 10%). Source: Our elaboration on BEEPS Standardized data 2002-2005.

that younger firms are found to be less productive, smaller and less likely to get access to
foreign market. The analysis takes into account the legal structure of a firm by including
a dummy variable DFO that takes value one if the majority shareholder in the company
is a foreign firm. Indeed, foreign firms have greater opportunities to access international
markets and are, on average, bigger and more productive than domestically owned ones.
We also consider a proxy for the quality level of the firm, Dquality, which is a dummy
that takes value one if the firm has received a ISO certification. Finally, we include the
variable Dinnov that takes value one if the firm introduced new product lines, upgraded
existing ones or introduced new technology that has substantially changed the way that
the main product is produced in the last three years.

We are aware that, because of reverse causality problems, these controls are likely to
be endogenous with respect to the dependent variables. Therefore, we will not be able
to give a causal interpretation to our results since the various mode of exporting and the
firms’ performance might be jointly determined.

4 Direct and Indirect Exporters

The aim of our empirical analysis is to examine the relationship between manufacturing
firm characteristics and their choice of export mode, direct or indirect. Indeed, our goal is
to examine one of the main predictions of the new theoretical models on intermediaries on
productivity sorting and the choice of how to reach a foreign market. The most produc-
tive firms export on their own while firms with intermediate levels of productivity export
indirectly (Ahn et al.; 2011; Akerman; 2010; Felbermayr and Jung; 2011).9 In order to
test this hypothesis we perform two types of regression analyses. First, we use a linear

9Producers might export indirectly through wholesale firms or through other manufacturing firms, so-
called “carry-along trade” (Bernard et al.; 2012). We cannot distinguish between these modes of indirect
export in the BEEPS data.
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regression model, where the dependent variable is a proxy of firm performance and the
regressors are the different export mode. This specification allows us to investigate how
differences in firms’ performances are, on average, related to increasing modes of involve-
ment in international trade. However, it does not allow to verify whether the variables
that are related to the choice of the export mode exert a similar effect both when the firm
has to decide between not exporting versus indirect export and when the firm faces the
choice between indirect versus direct export. To do that we resort to a generalized or-
dered logit model with ordered categorical variables for non-exporter, indirect and direct
exporters as the dependent variable and firms’ performance as regressors.

4.1 The productivity sorting process of firms

To study the productivity sorting between domestic firms, and different categories of
exporting firms we estimate the following regression model

lnYf = c+ αDX + βDX ∗ ShareDir + dct + ds + εf (1)

where Yf is the proxy for firm efficiency, DX is a dummy which equals 1 if the manufac-
turer exports either directly or indirectly, and DX ∗ShareDir an interaction of the export
dummy and a direct export share variable which is 0 for pure indirect exporters and rises
to 1 for pure direct exporters. To account for heterogeneity in cross-sectional regressions
we introduce country-year fixed-effects in all specifications of model, dct. Moreover, in-
dustry fixed-effects (ds) are included to allow for different production technologies across
sectors. Standard errors are clustered at the firm level.10 The models predict positive
coefficients on both the export dummy and the interaction term. As proxies for firm
efficiency we use log total sales per employee as well as log employment and log total
sales.11

Results are reported in Table 2 for all countries pooled together, in columns 1-3, as
well as for the subsets of High Income countries, in columns 4-6. As it has been reported
extensively in the empirical literature, exporters are bigger in terms of employment and
sales and have higher sales per employee. The differences between exporters and non-
exporters are greater for the high income group. Looking at the interaction term, we find a
positive and significant coefficient in all specifications. Direct exporters are substantially
larger and have higher sales per employee than indirect exporters. These results offer
supporting evidence for the sorting prediction of the theoretical models, e.g. Ahn et al.
(2011). Indeed, the results suggest that the presence of intermediaries allows less efficient
producers to export their products and increases the share of producing firms that can
reach foreign markets. The High Income subsets show the same overall pattern.

To check the consistency of our results we propose an alternative specification where
we consider only dummy variables instead of export shares. Results, reported in Ap-
pendix B, provides the same conclusion: there exists both a size and productivity sorting

10We generally report standard errors clustered at the firm level to allow for serial correlation of the
error terms of a given firm across years. However, given the fact that only for few firms we observe
repeated observations, we check the robustness of our results to alternative treatments of the error
terms, such as clustering by country, industry or country-industry-year level. Results, available upon
request, show that the use of alternative clustered standard errors does not affect the significance of the
coefficients on the variables of interest.

11We use sales because the data does not include measures of value-added.
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Table 3: Productivity sorting. Exporters and share of direct exports, 2002-2011

Dep. Var. ln Empl. ln Sales ln Sales/Empl. ln Empl. ln Sales ln Sales/Empl.
Standardized data 2006-2011 Pooled data 2002-2011

(1) (2) (3) (4) (5) (6)
DX 0.762*** 1.049*** 0.287*** 0.722*** 0.960*** 0.238***

(0.027) (0.041) (0.027) (0.021) (0.033) (0.023)
DX ∗ Sh.Dir 0.744*** 1.129*** 0.386*** 0.756*** 1.149*** 0.393***

(0.031) (0.045) (0.030) (0.023) (0.035) (0.025)

Country-Year FE Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes
Adj R-squared 0.315 0.686 0.808 0.345 0.772 0.824
Observations 34,533 34,533 34,533 71,489 71,489 71,489
Countries 118 118 118 150 150 150

Note: Table reports regression of firms’ characteristics on a dummy for manufacturer (direct or indirect)
exporter (DX) and the interaction of the export dummy and a direct export share variable (DX ∗

Sh.Dir). Baseline category is domestic only. Robust standard errors clustered at firm-level are reported
in parenthesis below the coefficients. Asterisks denote significance levels (***: p<1%; **: p<5%; *: p<
10%). Source: Our elaboration on BEEPS Standardized data 2006-20011 and Pooled data 2002-2011.

among firms. Domestic firms are the least productive in the industry. Indirect exporters’
productivity is higher than domestic firms, but lower than direct exporters.

Results of Table 2 hold also with respect to a series of robustness checks, concerning
the time period, the sample of observations and the inclusion of further controls. In
Table 3 we report the results of estimating equation 1 on the Standardized BEEPS data
for the time period 2006-11, columns 1 to 3, and pooling together all available survey data
over the period 2002-11, columns 4 to 6. Estimated coefficients are almost unchanged
compared to Table 2. In Table 4 we consider the inclusion of some firm-level control
variables, as described in Section 3. The export dummy (DX) and the interaction of
the export dummy with direct export share (DXSh.Dir) are still positive and significant,
although the magnitude of the coefficient is mildly reduced. All firm-level controls are
significant with the expected positive sign.

Although, the cross-sectional nature of the analysis does not allow to establish causal-
ity, the results presented in this section are consistent with the initial hypothesis of firms’
productivity sorting into indirect and direct exporting. In order to better test the exis-
tence of two different productivity thresholds, for the indirect and direct exports respec-
tively, we implement in the next section a generalized logistic ordered model where we
use as outcome a variable that has three levels, one for domestic firms, one for indirect
exporters and one for direct exporters.

4.2 Heterogeneous effects in the productivity sorting process

According to the theoretical framework presented in Section 2, the productivity sort-
ing model is such that the least productive firms serve only the domestic market, the
intermediate productive firms export indirectly while the most productive firms can ex-
port directly. This means that the status of a firm in terms of its degree of exposure to
international markets should be treated as an ordinal variable.

Indeed, we can assume that the observable discrete variable yfsct which measures the
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Table 4: Productivity sorting: additional control

Dep. Var. ln Empl. ln Sales ln Sales/Empl.
World

(1) (2) (3)
DX 0.399*** 0.550*** 0.150***

(0.035) (0.048) (0.038)
DX ∗ Sh.Dir 0.577*** 0.785*** 0.208***

(0.038) (0.053) (0.041)
DM 0.512*** 0.802*** 0.290***

(0.020) (0.029) (0.021)
ln Age 0.320*** 0.325*** 0.005

(0.010) (0.014) (0.011)
DFO 0.619*** 0.992*** 0.372***

(0.034) (0.047) (0.036)
DQuality 0.736*** 1.085*** 0.349***

(0.023) (0.034) (0.026)
DInnov 0.258*** 0.315*** 0.057***

(0.019) (0.026) (0.020)

Country-Year FE Yes Yes Yes
Sector FE Yes Yes Yes
Adj R-squared 0.476 0.785 0.824
Observations 21,144 21,144 21,144
Countries 88 88 88

Note: Table reports regression of firms’ characteristics on a dummy for manufacturer (direct or indirect)
exporter (DX) and the interaction of the export dummy and a direct export share variable (DX ∗Sh.Dir).
DM is a dummy for the import status of the firm, DFO is a dummy for the foreign ownership of the
firm: DQuality takes value one if a firm has received a ISO qualification; DInnov is a dummy for the level
of firm’s innovation. Baseline category is domestic only. Robust standard errors clustered at firm-level
are reported in parenthesis below the coefficients. Asterisks denote significance levels (***: p<1%; **:
p<5%; *: p< 10%). Source: Our elaboration on BEEPS Standardized data 2002-2005.

degree of exposure to international market of firm f , belonging to sector s, country c
at time t and takes value 1 for domestic firms, 2 for indirect exporters and 3 for direct
exporters is a monotonically increasing function of a continuous latent variable y∗fsct. The
continuous latent variable y∗ has various threshold points and the value of the ordinal
variable y depends on whether or not a particular threshold has been crossed. Therefore,
the relationship between the observable and the latent variable can be written as

yistc = f(y∗fstc, ȳ1, ȳ2, ȳ3) =











1, if y∗fsct < ȳ1

2, if ȳ1 ≤ y∗fsct < ȳ2

3, if y∗fsct ≥ ȳ3

where ȳ1, ȳ2, and ȳ3 are the unobserved thresholds.
The latent continuous variable, y∗ is a linear combination of some predictors x plus a

random disturbance term, which, in our case, has a logistic distribution

y∗fsct = x
′

β + dct + ds + εf (2)

where x
′

is a row vector of firm-level characteristics and dct and ds are respectively two full
sets of country-year and industry dummies. Since the latent variable y∗ is unobserved,
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then the observations on y will be used to fit the parameter vector β.
Results of the ordered logit model are presented in column 1 of Table 5. The positive

coefficients for the measure of productivity (Sales/Empl.) and size (Empl) means that
the likelihood of progressively approaching to export markets does increase with firms’
efficiency and scale. Similarly, we observe the expected positive coefficients for the im-
port status variable, the foreign ownership dummy and the two proxies for quality and
innovation.

When estimating a model for ordered categorical variables, usually one assumes that
the relationship between each pair of outcome groups is the same. This means that there
is only one set of coefficients and they do not vary between the categories (parallel-lines
assumption Long (1997)). In our model, this implies that when estimating an ordered
logistic regression we assume that the coefficients that describe the relationship between
say, the lowest versus all higher categories of the response variable - that is domestic
versus all other types of exporters - are the same as those that describe the relationship
between the next lowest category (indirect exporters) and all higher categories (direct
exporters). If this was not the case, we would need different models to describe the
relationship between each pair of outcome groups.

A Brant test can be used to test whether the proportional odds (i.e., parallel lines)
assumption holds. The Brant test, reported in the bottom panel of Table 5, provides
both a global test of whether any variable violates the parallel-lines assumption, as well
as tests of the assumption for each variable separately. The results indicate that overall
the influence of our explanatory variables are not proportional across each category of
access to foreign markets. Indeed, with the only exception of employment and foreign
ownership the coefficients differ greatly across values of our dependent variable. Since
the parallel-line assumption is violated only for a set of variables, we solve the problem
by fitting partial proportional odds model where the parallel constraint is relaxed only
for those variables where it is not justified.12

Results of the partial proportional model are reported in columns 2 and 3 of Table
5. We can easily see that the coefficients for ln Empl. and DFO are the same in all the
two panels. For the other variables we observe some differences, especially in terms of
productivity and the quality dummy. More productive firms and firms producing higher
quality products are more likely to get access to foreign markets, either indirectly or
directly, but especially higher productivity and quality is required to export directly.
Hence, the strongest effects of both productivity and quality were found with the most
extreme value of our outcome variable, i.e. exporting directly. Indeed, our results seem
to suggest that a stronger selection effect is at work for firms exporting directly than for
those that get access to international markets indirectly, through intermediaries firms.

5 Conclusion

This paper contributes to the emerging literature on the relative importance of the dif-
ferent mode of export to access foreign destinations. Recent theoretical models of in-
ternational trade with intermediaries show that heterogeneity in productivity plays an
important role in explaining the different mode of export entry. These models predict
an efficiency-ordering of firms into three categories: non-exporters, indirect and direct

12We run the model as a generalized ordered logistic model using the stata command gologit2. See
Williams (2006) for details.
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Table 5: Productivity sorting: a model for ordered categorical variables

Dep. Var. Ordered categorical variables y
Proportional odds model Partial proportional odds model

(1) (2) (3)
Domestic firms (y = 1) Indirect exporters (y = 2)

ln Sales/Empl. 0.237*** 0.202*** 0.256***
(0.016) (0.017) (0.018)

ln Empl. 0.642*** 0.644*** 0.644***
(0.016) (0.017) (0.017)

DM 0.809*** 0.819*** 0.823***
(0.045) (0.047) (0.048)

ln Age -0.022 -0.032 -0.026
(0.022) (0.024) (0.025)

DFO 0.970*** 0.962*** 0.962***
(0.073) (0.074) (0.037)

DQuality 0.392*** 0.372*** 0.400***
(0.050) (0.052) (0.027)

DInnov 0.184*** 0.162*** 0.155***
(0.043) (0.045) (0.020)

Country-Year FE Yes Yes
Sector FE Yes Yes
Pseudo R2 0.250 0.288
Observations 20,393 20,393

Brant test of parallel regression assumption
chi2 p>chi2

All 51.56 0.000
ln Sales/Empl. 5.94 0.015
ln Empl. 0.96 0.327
DM 22.89 0.000
ln Age 9.41 0.002
DFO 1.15 0.283
DQuality 3.70 0.055
DInnov 3.81 0.051

Note: Table reports results of a generalized ordered logistic model. The dependent variable is an ordered
categorical variables y which assumes value 1 if for a domestic firm, 2 for a firm that exports indirectly
and 3 for a firm that exports directly. DM is a dummy for the import status of the firm, DFO is a
dummy for the foreign ownership of the firm: DQuality takes value one if a firm has received a ISO
qualification; DInnov is a dummy for the level of firm’s innovation. Robust standard errors clustered
at firm-level are reported in parenthesis below the coefficients. Asterisks denote significance levels (***:
p<1%; **: p<5%; *: p< 10%). Source: Our elaboration on BEEPS Standardized data 2002-2005.
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exporters. Indeed, the most productive firms export directly to foreign countries, fol-
lowed by firms in the middle range of the productivity distribution that export indirectly
through intermediaries, and finally by the least efficient firms that serve the domestic
country only.

We use information for 36,956 firms from 99 countries for the period between 2002-
2005 to provide empirical support for this prediction. We confirm previous findings and
show that firms which export directly perform better than those using an intermediary
firms. While previous studies focus on a set of few developing markets, we extend the
analysis on several countries including advanced economies.

More importantly, among the few studies presenting direct evidence on the relation
between firm productivity and methods of exporting, this paper is the first investigating
the potentially heterogeneous effects of productivity and other determinants on the differ-
ent degree of involvement in international trade. We observe that more productive firms
are more likely to get access to foreign markets, either indirectly or directly. However,
the selection effect is stronger for direct than indirect mode of export. This suggests a
stronger role for intermediaries which can contribute to open access to foreign markets
to a large proportion of small and less productive firms.
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Antràs, P. and Costinot, A. (2011). Intermediated trade, The Quarterly Journal of

Economics 126(3): 1319–1374.

Bernard, A. B., Blanchard, E. J., Beveren, I. V. and Vandenbussche, H. Y. (2012). Carry-
along trade, Technical Report 18246, National Bureau of Economic Research.

Bernard, A. B., Grazzi, M. and Tomasi, C. (forthcoming). Intermediaries in international
trade: Products and destinations, Review of Economics and Statistics .

Bernard, A. B., Jensen, J. B., Redding, S. J. and Schott, P. K. (2007). Firms in interna-
tional trade, Journal of Economic Perspectives 21(3): 105–130.

Bernard, A. B., Jensen, J. B., Redding, S. J. and Schott, P. K. (2010). Wholesalers and
retailers in U.S. trade, American Economic Review 100(2): 408–13.

Bernard, A. B., Jensen, J. B. and Schott, P. K. (2009). Importers, exporters, and multi-
nationals: A portrait of firms in the U.S. that trade goods, in T. Dunne, J. Jensen and
M. Roberts (eds), Producer dynamics: New Evidence from Micro Data, University of
Chicago Press.

Castellani, D., Serti, F. and Tomasi, C. (2010). Firms in International Trade: Importers’
and Exporters’ Heterogeneity in Italian Manufacturing Industry, The World Economy

33(3): 424–457.

Felbermayr, G. and Jung, B. (2011). Trade intermediation and the organization of ex-
porters, Review of International Economics 19(4): 634–648.

Helpman, E., Melitz, M. J. and Yeaple, S. R. (2004). Export versus FDI with heteroge-
neous firms, American Economic Review 94(1): 300–316.

Long, J. (1997). Regression models for categorical and limited dependent variables, Sage
Publ., Thousand Oaks.

McCann, F. (2013). Indirect Exporters, Journal of Industry, Competition and Trade

13(4): 519–535.

Melitz, M. J. (2003). The impact of trade on intra-industry reallocations and aggregate
industry productivity, Econometrica 71(6): 1695–1725.

Petropoulou, D. (2011). Information costs, networks and intermediation in international
trade, Globalization and Monetary Policy Institute Working Paper 76, Federal Reserve
Bank of Dallas.

15



Rauch, J. E. and Watson, J. (2004). Network intermediaries in international trade,
Journal of Economics & Management Strategy 13(1): 69–93.

Roberts, M. J. and Tybout, J. R. (1997). The decision to export in Colombia: An
empirical model of entry with sunk costs, American Economic Review 87(4): 545–64.

Williams, R. (2006). Generalized ordered logit/ partial proportional odds models for
ordinal dependent variables, The Stata Journal 6(1): 58–82.

16



Appendix

Appendix A

Table A1: Variable description
Variable Wording of survey questions and answers’ codes

Exporting

QUESTION: What percent of your establishment’s sales are:
i) sold domestically
ii) exported directly
iii) exported indirectly (through a distributor)

Importing

QUESTION: What percent of your establishment’s material inputs and supplies are:
i) purchased from domestic sources
ii) imported directly
iii) imported indirectly (through a distributor)

Age

QUESTION: In what year did your firm begin operations in this country?
Foreign Ownership

QUESTION: Which of the following best describes the largest shareholder or owner in your firm?
1)Individual
2)Family
3)Domestic company
4)Foreign company
5)Bank
6)Investment fund
7)Managers of the firm
8)Employees of the firm
9)Government or government agency
10) Other (Specify)

Quality

QUESTION: Has your firm received ISO (e.g. 9000, 9002 or 14,000) certification?
Yes=1 ; No=2

Innovation

QUESTION: Has your company undertaken any of the following initiatives in the last three years?
1) Developed a major new product line: Yes=1 ; No=2
2) Upgraded an existing product line: Yes=1 ; No=2
3) Introduced new technology that has substantially changed
the way that the main product is produced: Yes=1 ; No=2

Note: The table reports the questions in the BEEPS survey used to construct the variable used in the
empirical analysis.

Appendix B

In this section we study the issue of productivity sorting among firms, only considering
dummy variables. Columns 1-3 of Table 5 report estimate of a regression where DX is a
dummy variable that takes value one for any kind of exporting firms (direct or indirect),
and DX ∗DDir is the interaction between the export dummy DX and only direct export
DDir, which corresponds to estimating the following model

lnYf = α+ β1D
X + β2D

X ∗DDir + ds + dt + dc + εf

In Columns 4-6 of Table 5 we show the results of a regression where DX is a dummy
variable that takes value one for any kind of exporting firms, and DX ∗ DBoth is an
interacted dummy taking value 1 if the firm exports only directly or with both modes

lnYf = α + β1D
X
f + β2D

X ∗DBoth + γs + γt + γc + εf
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Finally, in columns 7-9 we report the results of a regression where DX is a 0-1 for all
kind of exporting firms, and DX ∗DMix is an interacted dummy taking value 1 if the firm
exports only indirectly and DX ∗DDir if only directly

lnYf = α+ β1D
X + β2D

X ∗DMix + β3D
X ∗DDir + γs + γt + γc + εf

Table B1: Productivity sorting, different specifications
Dep. Var. ln Empl ln Sales ln S/E. ln Empl ln Sales ln S/E. ln Empl ln Sales ln S/E.

DX 0.869*** 1.173*** 0.289*** 0.638*** 0.822*** 0.184*** 0.637*** 0.820*** 0.183***
(0.025) (0.036) (0.025) (0.030) (0.043) (0.031) (0.030) (0.043) (0.031)

DX
∗DDir 0.563*** 0.876*** 0.313*** 0.812*** 1.232*** 0.420***

(0.027) (0.038) (0.027) (0.032) (0.045) (0.032)
DX

∗DBoth 0.791*** 1.193*** 0.402***
(0.032) (0.044) (0.032)

DX
∗DMix 0.642*** 0.919*** 0.276***

(0.047) (0.066) (0.048)

Country-Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Sector FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Adj R-squared 0.370 0.754 0.834 0.374 0.755 0.834 0.374 0.756 0.834
Observations 36,956 36,956 36,956 36,956 36,956 36,956 36,956 36,956 36,956
Countries 99 99 99 99 99 99 99 99 99

Note: ln S/E is our proxy for productivity (Sales/Employees). DX is a dummy taking value 1 if the
firm exports (any export mode), 0 otherwise. DX ∗DDir is an interacted dummy taking value 1 if the
firm exports only directly. DX ∗DBoth is an interacted dummy taking value 1 if the firm exports only
directly or with both modes. DX ∗DMix is an interacted dummy taking value 1 the firm exports only
indirectly and DX ∗ DDir if only directly. Robust standard errors clustered at firm-level are reported
in parenthesis below the coefficients. Asterisks denote significance levels (***: p<1%; **: p<5%; *: p<
10%).Source: Our elaboration on BEEPS Standardized data 2002-2005.

18


	Introduction
	Conceptual framework
	Data description
	Direct and Indirect Exporters
	The productivity sorting process of firms
	Heterogeneous effects in the productivity sorting process

	Conclusion

