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Abstract 

This paper examines the effect of multinational enterprises (MNEs) on the export 

participation and performance of domestic firms in Eastern and Central Europe. 

Using a firm-level dataset covering 26 countries in the region the paper examines 

both horizontal (intra-industry) and vertical (inter-industry) spillovers. The main 

contribution of the paper is the use of detailed firm-level information on vertical 

linkages between MNEs and host-country firms. Vertical linkages are found to be 

positively correlated with both the export participation and performance of the local 

customers and suppliers of MNEs. This finding is especially strong for small and 

medium sized domestic firms and underlines the importance of generating linkages 

between foreign and domestic firms in order to benefit the most from FDI. 

The results regarding horizontal linkages, indicate that MNEs crowd out their host-

country competitors in the export market. However, this is only found to be the case 

when the export intensity of foreign owned firms is measured by their combined 

share of industry exports. No evidence of crowding out is found when the export 

intensity of foreign owned firms is measured as the sum of foreign exports within an 

industry. 

No major differences are found between EU and non-EU countries.   
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1. Introduction 

Eastern and Central Europe has experienced a boom in inward foreign direct 

investment (FDI) in the last decade. According to Ernst & Young’s European 

Attractiveness Survey 2009, Eastern and Central Europe is the second most attractive 

region for FDI projects, second only to Western Europe.2 Among the main attractions 

of the region are factors such as low labour costs, a relatively skilled labour force and 

its geographical proximity to Western Europe.  

 In addition to the direct benefits that FDI bring to the region such as 

employment and capital, FDI is also widely perceived to benefit host-country firms 

through an array of spillovers.3 Partly motivated by such beliefs, governments across 

the region offer foreign investors a range of generous financial incentives, such as 

temporary corporate tax reliefs, job creation grants and various subsidies not 

extended to domestic firms (Javorcik and Spatareanu, 2005; Allen & Overy, 2006).  

  Perceived spillovers come in many forms. So far the literature has focused 

mainly on domestic performance measures such as productivity and innovation. A 

less intensively researched area, and the topic of this paper, is the question of how 

foreign owned firms affect the export participation and performance of host-country 

firms. Provided that firms learn from exporting and increase their productivity post-

entry, export spillovers may, as Greenaway, Sousa and Wakelin (2004) write, 

represent an additional and somewhat overlooked benefit of hosting FDI.4    

Contrary to existing studies on export spillovers using firm level data, which 

all focus exclusively on one country, this study employs a firm-level dataset covering 

26 countries in Eastern and Central Europe. Apart from the obvious benefits cross-

country data provides, one of the main advantages of the dataset is that it contains 

detailed firm-level information on vertical linkages (buyer/supplier relations) 

                                                 
2 This is based on a survey conducted among 809 international business leaders. 
3 It is generally acknowledged that MNEs hold some sort of firm specific assets that make them able 
to compete successfully in foreign markets. Markusen (1995) refer to such assets as “knowledge 
capital”, which includes factors such as production processes, marketing, management, 
advertisement etc. These assets contain elements of public goods and can “spill-over” to firms in the 
host-country if the MNEs fail to fully protect them.  
4 The literature on heterogeneous firms and export behaviour finds some evidence in favour of post-
entry gains. For the region in question, De Locker (2007) finds evidence of post-entry productivity 
gains for Slovenian firms.  
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between multinational enterprises (MNEs) and host country firms.5 To the best of 

my knowledge, no study on this topic has yet examined vertical linkages using such 

detailed data and this study therefore provides a valuable contribution to the 

existing literature.6 Positive and highly significant correlations are consistently found 

between the export participation of host-country firms and the share of sales they 

buy from or supply to foreign owned firms. 

From a policy point of view, the finding of the existence of export spillovers 

provides additional justification for the above mentioned policies used to attract FDI. 

Besides potential productivity increases arising from knowledge transfers or scale 

economies associated with internationalisation, export expansion has a number of 

wider macroeconomic implications benefitting the growth trajectories of the host-

countries. Exports positively affect the balance of payments and are a source of 

foreign exchange earnings needed to import intermediates and new technological 

know-how.  As the benefits of exporting clearly increase with the level of exports, 

the impact of FDI on both the extensive and intensive margin of exports by domestic 

firms is examined. 

The paper proceeds as follows: Section 2 discusses the theory behind export 

spillovers and relates it to selected findings in the literature. This is followed by an 

outline of the empirical methodology in section 3 and a description of the data and 

summary statistics in section 4. Finally, section 5 presents the results followed by 

robustness checks and concluding remarks.   

 

2. Export Spillovers: Theory & literature 

The simplest way of motivating export spillovers is by reference to the 

literature on heterogeneous firms and exporting, as done by Kneller and Pisu (2007). 

Recurrent findings in this literature indicate that exporters are more productive than 

non-exporters (e.g. Bernard and Jensen, 1999) and that there are sunk costs 

associated with entering the export market (Roberts and Tybout, 1997). In Melitz 

                                                 
5 In this study “multinational enterprises” and “foreign firms” are used interchangeably. 
6 As data on vertical linkages between foreign and domestic firms is generally unavailable at the firm-
level it is common to calculate these at the industry level using input-output tables (See page 12 for a 
detailed description of this methodology).  
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(2003) firms self-select into exporting on the basis of their pre-entry productivity as 

only firms with a productivity level above a given threshold are able to overcome the 

additional costs associated with entering the market. Based on these findings, the 

expectation is that MNEs can influence domestic export performance by affecting 

either the productivity level of domestic firms or the cost of entering and distributing 

goods in the foreign market (Kneller and Pisu, 2007).  A number of specific channels 

through which this can occur have been examined in the literature. So far most of 

the focus has been on horizontal (intra-industry) spillovers with little work yet 

focusing on export spillovers arising through vertical (inter-industry) linkages. Herein 

lays the main contribution of this paper. Section 2.1 and 2.2 discuss specific channels 

of export spillovers arising through horizontal and vertical linkages respectively.  

 

2.1 Horizontal Spillovers 

Firstly, as suggested by Aitken, Hanson and Harrison (1997), the export activities of 

MNEs may lower the entry costs into the export market for host-country-firms. By 

directly, or indirectly, providing information on foreign markets, MNEs are thought 

to enhance the likelihood of exporting among their local host-country competitors.7 

To illustrate the effect that the export activities of MNEs may have on the export 

decision of host-country firms, the authors set up a model in which the cost function 

of a representative host-country firm is separated into production and distribution 

costs. Production costs are assumed to be equal across markets whereas distribution 

costs are assumed to differ between the home and the export market. As the main 

channel of export spillovers are thought to be the provision of information, only the 

distribution costs in the export market are affected. To account for the possibility 

that export spillovers may not be exclusive to MNEs, the distribution costs in the 

export market are modelled as a decreasing function of local export activity in 

general and that of MNEs in specific. Empirically, the authors test their model using a 

                                                 
7 Because MNEs are firms with a multi-market presence the authors suggest that they are “a natural 
conduit for information about foreign markets, foreign consumers, and foreign technology, and they 
provide channels through which domestic firms can distribute their goods” (Aitken, Hanson and 
Harrison, 1997, p. 104).  
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firm level dataset of Mexican manufacturing firms and find evidence of export 

spillovers arising from the exports of MNEs only.8  

  Examples of industry specific information that may benefit host-

country firms seeking to enter the export market includes information on 

distributional channels, product compliance standards, consumer taste and market 

research and advertising (Aitken, Hanson and Harrison, 1997; and Kneller and Pisu, 

2007). Additionally, Kneller and Pisu (2007) suggest that foreign firms may also 

increase overseas demand for host-country products by increasing awareness of 

such products through their own exports.  

  Evidence of export spillovers arising through information externalities has 

been varied, in subsequent studies. Greenaway, Sousa and Wakelin (2004) and 

Kneller and Pisu (2007) both use firm level data from the UK and find evidence to 

suggest that information externalities may indeed be an important channel of 

horizontal export spillovers. In particular they find the industry export share of MNEs 

to have a positive and significant effect on the export decision of domestic firms but 

do not find any effect on the share of output exported. 

 Contrary to the hypothesis of informational spillovers Ruane and Sutherland 

(2005) find that domestic firms are less likely to enter the export market and also 

tend to export a smaller share of their output, as foreign firms become relatively 

more export oriented. The authors explain this as being due to Ireland’s status as an 

export platform, where FDI has fewer links with domestic firms, lowering the scope 

for informational spillovers. Dividing FDI into US and non-US owned firms, they 

further find that the negative correlation between foreign export intensity and 

domestic export performance is entirely due to US owned firms, which are the most 

intense exporters. The conclusion drawn from this study is that export spillovers may 

not occur if foreign firms are highly export oriented due to a failure to interact with 

domestic firms. The Irish case is especially relevant for countries in Eastern Europe 

since, like Ireland, they are potential export platforms for the EU. 

The findings of the Irish study are echoed by Fu (2010) who examines export 

spillovers in high technology industries in China. This is a case of extreme 

                                                 
8 General export activity is found to be significant only when natural resource-intensive industries are 
included. 
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segmentation between domestic and foreign firms as the latter are highly export 

oriented, locating mainly in export processing zones for assembly purposes only. 

Across the whole sample the total industry exports accounted for by foreign firms, 

within a given regional area, are found to be statistically significant and positive for 

both the export participation and performance of domestic firms. However, in the 

electronics industry, which is heavily dominated by this type of FDI, no significance is 

found.   

Lastly, Cieslik and Hagemejer (2010) who study export spillovers in Poland 

find that the probability of exporting by domestic firms is positively related to the 

geographic concentration of export activities by MNEs. However, they also find that 

domestic firms are less likely to be exporters, the higher is the overall share of 

industry exports by MNEs. This result suggests that information externalities may 

arise locally but also indicates a possible competition effect in the foreign market 

between domestic firms and host-based MNEs.  

In addition to being a potential source of information and competition in the 

foreign market, Greenaway, Sousa and Wakelin (2004) extend the model proposed 

by Aitken, Hanson and Harrison (1997), and argue that MNEs may also affect the 

export performance of domestic firms by reducing their production costs through 

competition and technology externalities. The greater the concentration of foreign 

owned firms within a sector, they argue, the greater the competitive pressure is for 

domestic firms to reduce production costs. Empirically, they use the industry 

employment share of MNEs to capture this effect and find it to be a significant 

determinant of both the decision to export for domestic UK firms as well as the 

proportion of output exported.9  

Ruane and Sutherland (2005) find similar results for Ireland while Cieslik and 

Hagemejer (2010) find the concentration of foreign firms to be positively correlated 

only with the export participation of domestic Polish firms.10 While it is certainly 

possible that these results are partly due to competitive pressures caused by foreign 

                                                 
9 In order to test the effect of technology externalities, which they refer to as an imitation/ 
demonstration effect, they use the industry expenditures on R&D by foreign firms and find it to be 
positively correlated with both the intensive and extensive margin of exports by domestic firms. 
10 Cieslik and Hagemejer use the overall industry output share of MNEs at the 3-digit industry level 
instead of the employment share.  
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firms entering the domestic market, it should, as Javorcik and Spatareanu (2005) 

write, be noted that in practice it is very hard to distinguish between competition 

effects and knowledge spillovers caused by i.e. labour movements. Therefore when 

using the industry concentration of foreign firms to measure horizontal spillovers, it 

is acknowledged that this may capture a number of specific channels of potential 

intra-industry spillovers, in addition to any competition effects on the domestic 

goods or factor market.   

 

2.2 Vertical spillovers 

Findings in the literature on productivity spillovers point to the importance of vertical 

linkages between foreign and domestic firms.  Javorcik (2004) argues that spillovers 

are more likely to occur through buyer-supplier relations than they are within 

industries, as MNEs have a strong incentive to minimize any spillovers that could 

increase the efficiency of their competitors, while it is in their interest to engage 

directly with local suppliers and customers.   

Evidence from studies in Eastern Europe suggests that positive productivity 

spillovers accrue to domestic firms in upstream industries in this region. Javorcik 

(2004) finds robust evidence for this in Lithuania. Gorodnichenko, Svejnar and Terrell 

(2007) use a dataset similar to the one employed in the present paper and also find 

evidence for positive productivity spillovers accruing to domestic manufacturing 

firms that supply MNEs. 

Similarly, it also seems more likely that any effect MNEs may have on 

domestic export performance should arise from vertical rather than horizontal 

linkages. Domestic firms may, for example, find it easier to compete in foreign 

markets if the presence of MNEs in upstream industries makes it less costly to gain 

access to high quality inputs (Javorcik, 2004).  Similarly, domestic suppliers to MNEs 

may also see improvements in their export performance through demands, placed 

by their local customers e.g. for higher quality products or fewer delays in delivery 

times (Javorcik, 2004; and Dunning and Sarianna, 2008).  

There is also some evidence to indicate that information externalities may 

result from vertical linkages with foreign firms. Dunning and Sarianna (2008) lists a 

number of different benefits found to arise from linkages forged between MNEs and 
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their host-country suppliers. Among these is the exchange of information on local 

and global markets. Lastly, it also seems highly plausible that the local supplier may 

benefit from potential reputational effects. Firms that supply a well known MNE may 

be more likely to gain further contracts with foreign based affiliates of the MNE 

itself, or indeed other independent foreign based firms. 

Despite being obvious channels of export spillovers, only a minority of papers 

have so far included vertical linkages. Kneller and Pisu (2007) use data from the UK 

and compute vertical linkages at the industry-level using input-output tables, as they 

do not have this information at the firm-level. Their findings indicate that an 

increased presence of MNEs in downstream industries increase the share of sales 

exported by domestic firms in upstream industries, but do not affect the decision to 

export. 

Given the previous findings on export spillovers it is also the expectation that 

vertical linkages between MNEs and domestic firms in Eastern and Central Europe 

will be positively associated with domestic export performance. Predictions 

regarding horizontal spillovers are less clear.  

 

3. Empirical Methodology  

In this paper, interest lies in the effect of MNEs on both the extensive and intensive 

margin of domestic exports, where the latter is measured as the value of exports in 

US dollars. In the dataset distinctions are made between the shares of sales exported 

directly and indirectly (through a third party). For the purpose of this paper, a firm is 

only treated as an exporter if the share of direct exports exceeds zero and, likewise, 

the level of exports only include output exported directly.11   

Using the value of exports to measure performance is a slight deviation from 

the previous literature. With the exception of Fu (2010) all studies mentioned in the 

literature review use the export-sales ratio as the dependent variable in the 

performance equation. The two measures are similar but as Fu (2010) argues, the 

value of exports may be a slightly better measure of a firm’s international 

                                                 
11 Mengistae and Pattillo (2002) suggest that any gains from exporting in terms of post-entry 
productivity improvements may be greater for direct exporters as these are in direct contact with the 
foreign buyer.  
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competitiveness as the export-sales ratio focuses primarily on the market orientation 

of the firm (Fu, 2010).  In addition, a number of benefits arising from exporting, such 

as its effect on the balance of payments, scale economies or knowledge transfers, 

may be increasing in the level of exports. Therefore, if these potential benefits partly 

motivate the use of FDI incentives, understanding the impact of FDI on the level of 

exports is important in justifying such policies. 

Econometrically, the main issue to consider when estimating the impact of 

foreign firms on the level of exports by domestic firms is that only some firms are 

exporters. Estimating the performance equation without taking this into 

consideration can cause selection bias unless exporters are assumed to be a random 

sample of all firms. This is highly unlikely in view of the empirical evidence in support 

of entry costs into the export market. Therefore, I follow the methodology of Kneller 

and Pisu (2007), Greenaway, Sousa and Wakelin (2004), Ruane and Sutherland 

(2005), Fu (2010) and Cieslik and Hagemejer (2010) and utilise a Heckman selection 

model, which allows for dependence between the error terms in the participation 

and the performance equation.12 Basically, the Heckman model treats the decision  

of whether or not to export as an omitted variable in the performance equation by 

including the inverse Mill’s ratio as an additional regressor in that equation.13 

 In order to ensure that the model is properly identified it is generally 

recommended to include an exclusion restriction in the selection equation (Cameron 

and Triverdi, 2009).14 Kneller and Pisu (2007) and Fu (2010) both utilize information 

on a firm’s prior export participation as this should reduce entry barriers and only 

affect the firm’s ability to export and not the volume exported. However, as this 

information is not available in the present dataset, I use information on whether or 

not a firm has an internationally recognized quality certificate. Examples provided in 

                                                 
12 The Heckman selection model is estimated using the maximum likelihood method. 
13 The inverse Mills ratio is defined as )1

'
1βλ X( , where β1 comes from a probit regression of a binary 

variable (equal to 1 if the firm is an exporter) on X1  (vector of explanatory variables). λ is defined as 
the standard normal distribution over the cumulative standard normal distribution (Cameron and 
Trivedi, 2009). 
14 In the absence of at least one exclusion restriction, the identification rests solely on the functional 
form of the probit model used in the selection stage (Cameron and Triverdi, 2009).  In cases where 
the non-linearity is slight, this may result in collinearity between the inverse Mill’s ratio and the 
explanatory variables in the performance equation, which in turn may lead to non-robust estimates 
(Madden, 2008). 
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the survey include the ISO 9000 and ISO 14000, which are standards of “quality 

management”, and “environmental management” respectively. None of these are 

endorsements of the quality of the product but apply solely to the “processes that 

an organization employs to realize its products or services” (ISO, 2010). In general 

these certification processes are voluntary but are increasingly becoming market 

based requirements in a number of sectors. In order to sell to the EU market, an ISO 

9000 certificate is mandatory for producers of products involving personal safety 

such as medical devices, telecommunication equipment, industrial safety equipment, 

gas appliances and construction products (Barnes, 2000). In other sectors there are 

no official requirements but as Barnes (2000) explains, many larger corporations in 

the EU now demand that their suppliers are certified.15 Similarly, based on surveys 

and interviews, Dowlatshahi and Urias (2004) find that firms in the maquiladoras in 

Mexico adopt ISO certification partly because they either export to an EU country 

themselves or their customers do so.  

Given that the EU is the largest export market near producers in the dataset 

it seems reasonable that certification should only affect the ability to export and not 

the volume exported. In addition, the process of certification is costly, indicating that 

firms which are able to overcome such costs should also be more likely to overcome 

the subsequent cost of entering into a new market, regardless of whether this is 

within the EU or elsewhere.  

With the exception of the exclusion restriction, all variables included in the 

participation and performance equation are the same and include both industry and 

firm level characteristics. At the industry level, the key variables are those that 

measure intra-industry spillovers. Based on the discussion of previous findings, these 

include the concentration and export intensity of foreign firms, calculated as follows:   

 

∑
∑

=
jkt

f
jkt

jkt
emp

emp
empHor _   (1) 

 

                                                 
15 Barnes (2000) illustrates the importance of ISO 9000 certificates for the European market by 
referring to such as ‘passports or visas’ for exports to Europe. 
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Where (1) is the share of full-time employment by foreign firms in industry j in 

country k in year t and (2) is the export share of foreign firms in industry j in country 

k in year t. The industry employment share by foreign firms is used to proxy for the 

industry concentration of foreign firms and is generally expected to affect domestic 

export behaviour via its effect on domestic productivity. The industry export share is 

commonly used to proxy for informational spillovers and is therefore generally 

assumed to affect domestic export activities in a positive way. However, as found by 

Ruane and Sutherland (2005), Fu (2010) and Cieslik and Hagemejer (2010), the effect 

of this variable could potentially be negative if foreign firms crowd out host-country 

firms on the export market. 

 While it is common to use (1) and (2) or slight variations of these to measure 

intra-industry spillovers it should be noted, as Gorodnichenko, Svejnar and Terrell 

(2007) do, that the estimate of the foreign presence may be sensitive to the inclusion 

of large foreign or domestic firms if the sample size is small. As this applies to the 

dataset utilized in this study, I take a number of precautionary measures in order to 

minimize the issue. Firstly, industries with less than 5 firms surveyed in a given 

country in a given year are excluded. Furthermore, robustness checks are carried out 

in which observations with total sales values below the first percentile and above the 

99th percentile are dropped, causing no major differences in the results.  

 Additional industry level variables include the industry share of total exports 

in a given country and year, in order to control for comparative advantage. Without 

this measure the coefficients on the spillover variables would be biased if MNEs 

locate in export intensive industries (Kneller and Pisu, 2007). This variable will also 

capture any potential spillovers arising from other domestic exporters. This is vital to 

control for as the object of this paper is to examine spillovers from foreign firms 

exclusively.  For the same reason a measure of overall industry size is included.  

 As the model seeks to estimate the effect of both industry and firm level 

variables on a firm level outcome, an additional factor of concern is intra-industry 
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correlation between the error terms. Moulton (1990) shows how even a slight intra-

group correlation between the disturbances can lead to spurious findings of 

significance for the group-level variable. In order to account for this issue, the 

standard errors are corrected by clustering for each industry in each country in all 

regressions.16   

The key firm-level variables are those that measure vertical spillovers. 

Backward spillovers are captured by the variable MNE Sales, which is the share of 

sales sold to multinationals within the host country.17 Forward spillovers are 

measured by the variable Foreign Input, which is defined as the sum of the share of 

inputs of foreign origin. This variable includes any inputs that are directly or 

indirectly imported. As this does not exclusively capture the share of inputs bought 

from a MNE within the host-country it is not a perfect measure but the best 

available.18 Unfortunately, information on the share of output sold to multinationals 

is only available for the 2002 and 2005 surveys. All regressions including vertical 

spillovers therefore only use data from these years.  

As mentioned, it is common, in the wider literature on spillovers, to compute 

vertical linkages at the industry-level in the absence of such data at the firm-level. 

Backward linkages for firms in industry k are commonly calculated as follows: 

 

jt
j

kjkt HorizontalBackward ∑= α  (1)  

Where αkj is the proportion of output of industry k supplied to industry j. Empirically, 

this is obtained from input output tables. This is weighted by the foreign presence in 

industry j (Horizontaljt), measured as the proportion of output in industry j produced 

by foreign firms in a given year. Forward linkages are similarly computed but use the 

share of industry input obtained from industry j weighted by the industry presence 

                                                 
16 Javorcik (2004) was among the first studies on spillovers to address this issue by correcting the 
standard errors for clustering at the industry-level. Since that study, most papers in the literature do 
so. 
17 In the survey firms are directly asked what share of domestic sales are to multinationals located 
within the country, not including any potential parent companies.  
18 Gorodnichenko et al. (2007) argue that vertical spillovers may also arise from contact with foreign 
firms outside of the host-country. Alternatively, any spillover effects arising from foreign suppliers 
located outside of the host-country may be a good proxy for similar spillovers arising from foreign 
firms located within the host country.  
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of foreign firms. Both of these measures have been used frequently in spillover 

studies since Javorcik (2004). However, in a recent paper Barrios, Görg and Strobl 

(2010) show that backward linkages computed in this way rely on a number of 

restrictive assumptions such as identical input sourcing behaviour between i) 

domestic firms and MNEs and ii) MNEs from different nationalities. Using Irish firm 

level data and a number of alternative measures for backward linkages, including 

one measure computed using input-output tables from the various home countries 

of the MNEs instead of the host-country, they show that estimates of backward 

linkages are sensitive to the assumptions underlying their measurements and can be 

significantly biased if such are violated.   

Using data on vertical linkages at the firm-level is therefore an especially 

valuable contribution to the existing literature. To the best of my knowledge, the 

only other study to do this is Gorodnichenko et al. (2007) who use a smaller subset 

of the same dataset to examine productivity spillovers in 17 countries in Central and 

Eastern Europe. I am not aware of any study on export spillovers that does so.  

Additional firm level controls included are the log of employment and its 

square, the labour productivity and its square and the firm’s age. These are all 

standard controls in the literature on heterogeneous firms and export behaviour, 

reflecting the findings by Bernard & Jensen (1999), Melitz (2003) and a multitude of 

subsequent studies indicating that exporters are on average larger, older and more 

productive than non-exporters. Table 1 gives an overview of all variables used. 

Finally, as the purpose of this study is to examine the effect of foreign owned 

firms on the export activities of domestic firms in the host countries, the model is 

estimated using only domestic firms. Additionally, all government owned firms are 

excluded as these may benefit from subsidies not recorded in the dataset.19 All 

specifications include year, country and industry dummy variables.  

 

 

 

 

                                                 
19 Government owned firms are included when calculating the measures of horizontal spillovers given 
below but does not feature in any regressions.  
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Table 1: Variables 

Variable Description 
Export (dependent variable in the 
participation equation) Dummy variable = 1 if the firm is an exporter 
Value of exports (dependent variable 
in the performance equation) Exports in US dollars (log) 
Hor_emp  Industry employment share of Foreign firms (see above) 
Hor_exp Industry export share of Foreign firms (see above) 
MNE Sales Share of output sold to MNEs within the host country 

Foreign Input 
Share of intermediates of foreign origin (includes inputs 
imported directly and indirectly) 

Industry Export share Industry exports / total country exports 
Industry Employment share Industry employment / total country employment 
Employment (log) Number of full-time employees 
Labour productivity (log) Sales per employee.  

Age Survey year minus the year the firm first began business 

Quality Certificate 
Dummy = 1 if the firm has an internationally recognised 
quality certification (exclusion restriction) 

 

 

4. Data and Summary Statistics 

 The data used comes from The Business Environment and Enterprise 

Performance Survey (BEEPS), conducted by the World Bank Group.20 The combined 

dataset covers a total of 27 countries over the period 2002 -2009, with surveys 

taking place in 2002, 2005, 2007 and 2008/2009.  

The survey universe is defined as “commercial, service or industrial business 

establishments with at least five fulltime employees” (BEEPS, 2010 p. 5). In the 2002 

and 2005 rounds, quota sampling was used whereas random stratified sampling was 

employed in later rounds.21 The levels of stratification used are industry, 

establishment size and region. The size of the establishment is defined according to 

the number of full-time employees, ranging from small (5-19 employees), medium 

(20 – 99 employees) and large (more than 99 employees). In earlier rounds firms 

with 2 or more employees were included, so in the final dataset this is the minimum 

number of employees observed. In survey rounds conducted in 2002 and 2005 at 
                                                 
20 The data description draws heavily on BEEPS(2010) and the source of the data is “Enterprise 
Surveys, The World Bank Group”. 
21 The main difference between these sampling techniques is that stratified random sampling involves 
a random draw of observations from each stratum, while quota sampling is a similar but non-random 
technique. Stratified random sampling increases the likelihood of getting a sample representative of 
the entire population as the variability between observations within each stratum is less then in the 
whole population (McClave & Benson, 1982). 
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least 10% of the sample was required to be under foreign ownership and at least 

10% was required to export more than 20% of total sales. No such requirements 

were implemented in later rounds.                                               

The dataset has a relatively limited panel dimension (see table A1 in appendix 

for a breakdown of the number of non-government owned domestic firms included 

in more than one round of the final dataset used). For this reason all estimations are 

done using data pooled across the survey period. Given the poor panel dimension of 

the data it is unfortunately not possible to estimate selection into exporting on the 

basis of prior supplier/ buyer relations.   

For the purpose of this paper only observations on manufacturing firms are 

used.22 Industries are classified by the ISIC Rev. 3.1 code of the main product.23 Firms 

are asked to provide this information at the 4-digit level but in order to have a large 

enough number of firms within each industry to undertake a meaningful analysis, 

industry classification is done at the 2-digit level.  

 In the dataset all monetary values are given in local currencies. These have all 

been deflated using the annual consumer price index obtained from the World 

Development Indicators and subsequently converted to US dollars, using the yearly 

average exchange rate obtained also from this source. In the final dataset all 

observations from Montenegro have been dropped as it has not been possible to 

obtain reliable data on price deflators for this country. 

Firms that, according to the interviewer, have answered the survey in an 

arbitrary and unreliable way are also dropped from the sample. After deleting 

nonsensical data entries24 and taking account of missing values, the total sample size 

(including foreign and government owned firms) is just over 6200 and contains 

information on firms from a total of 26 countries and 19 industries (see appendix for 

a list of countries and industries). Of these roughly 5% are partly or fully government 

                                                 
22 Non-manufacturing firms are deleted after the industry export and employment shares have been 
computed. 
23 According to the authors of the survey, this variable is the most accurate for establishing the 
activity of firms.  
24 Observations with zero sales are deleted as are those with more than ten thousand employees are 
as this is stated as the maximum number of employees in the survey. Finally, 0.0002% of the data was 
dropped as these observations were found to be extreme outliers in terms of labour productivity (this 
does not change any of the final results).   
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owned and 13% are foreign owned.25 Table 2 provides summary statistics for the 

final sample used in the regression analysis, including only non-government owned 

domestic firms. 

 

Table 2: Summary statistics 

Variable Obs Mean Std. Dev. Min Max 
Hor_emp 5062 0.23 0.19 0 0.98 
Hor_exp 5062 0.34 0.32 0 1 
Ind. Export Share 5062 0.15 0.18 0 0.95 
Ind. Employment Share 5062 0.12 0.1 0 0.46 
Export dummy 5062 0.28 0.45 0 1 
Export value 5062 956471.39 1.02E+07 0 4.73E+08 
Employment 5062 87.15 233.32 2 7450 
Labour productivity 5062 88540.35 881184.06 24.29 4.07E+07 
age 5062 15.8 17.25 1 310 
MNE Sales 1978 0.05 0.14 0 1 
Foreign Input 4656 0.31 0.37 0 1 
Quality Certificate 5062 0.22 0.42 0 1 

 

On average the industry share of employment accounted for by foreign firms is 23% 

while the export share is somewhat higher at 34%. From the firm-level variables we 

see that 28% of firms are exporters, 22% hold an internationally recognized quality 

certificate and that, on average, firms sell 5% of their total sales to MNEs and buy 

31% of their intermediates from foreign sources.   

 With respect to the firm-level variables there are significant differences 

between domestic exporters and domestic non-exporters. Table 3 shows the 

differences in mean values between the two groups of firms. From this table it is 

clear that exporters are, on average, significantly larger and more likely to have an 

internationally recognised quality certificate than non-exporters. The table also 

provides rough statistical evidence in favour of a positive association between 

vertical linkages and export participation. On average exporters sell 7% of their sales 

to MNEs, compared to 3% for non-exporters. Exporters also have a higher average 

share of inputs of foreign origin (42%) then non-exporters (27%).  

                                                 
25 A firm is defined as being foreign owned if any share of the firm is owned by foreign individuals, 
companies or organizations. Robustness checks are undertaken in which the foreign ownership share 
is increased but there are no major differences in the results. 
The percentage of foreign ownership is in general quite high. Only 5% of firms with foreign ownership 
have a foreign share of less than 10%.  Roughly 75% have a foreign ownership share exceeding 50% 
and just under half of all foreign owned firms have a foreign ownership share exceeding 90%.   
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Table 3: Mean differences between domestic exporters and non-exporters 

Variable Mean Non-exporter Mean exporter Difference 
Employment 57.36 163.27 -105.91*** 
Labour productivity 82283.44 104525.4 -22241.93 
Age 13.94 20.55 -6.61*** 
MNE Sales 0.03 0.07 -0.04*** 
Foreign input 0.27 0.42 -0.16*** 
Quality certificate 0.16 0.38 -.22*** 

Results are based on a t-test assuming unequal variance for the two groups of firms. 
*** p<0.01, ** p<0.05, * p<0.1 
 

With respect to the horizontal spillovers, Figure 1 depicts the relation between the 

industry export share and the variables capturing intra-industry spillovers. From the 

left hand side plot, it is clear that there is a positive correlation between the 

employment share of MNEs in a given industry and the industry export share. From 

the right-hand side plot, we see that there is also a positive, albeit weaker, 

correlation between the export share of MNEs and the industry export share. 

However, this could of course simply be due to exports by MNEs themselves and 

does therefore not provide any evidence of horizontal spillovers. In order to 

investigate this further, the following section presents the empirical results. 
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Figure 1 
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5. Empirical Results  
 
Table 5 contains the baseline results of the model. The results in columns (1) and (2) 

are based on the full sample while those in columns (3) and (4) are computed using 

only the first two rounds of the survey as only these contain information on 

backward linkages. Columns (1) and (3) contain the results for the participation 

equation and columns (2) and (4) give the results for the performance equation, in 

which the dependent variable is the log of the export value in US dollars. The Wald 

test of independence rejects the null hypothesis of zero correlation between the 

error terms in the participation and performance equation in both specifications, 

supporting the choice of the Heckman model.  

 The results for the firm level control variables are more or less as 

expected. Employment is positively correlated with both export participation and 

performance although this is not a linear relationship. Labour productivity is positive 

and significant in both the participation and the performance equation when the full 

sample is used. In terms of the industry control variables, the coefficient on the 
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industry export share is positive and significant, which is also as expected given that 

this variable controls for comparative advantage. 

 

Table 5: Results for all firms 

  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.317  0.750***  0.0311  0.805** 
 (0.205)  (0.214)  (0.347)  (0.362) 
Hor_exp -0.250*  -0.658***  -0.303  -0.851*** 
 (0.145)  (0.155)  (0.243)  (0.287) 
MNE Sales     0.491**  0.419 
     (0.200)  (0.308) 
Foreign input     0.506***  0.436** 
     (0.111)  (0.222) 
Ind. Export Share 0.663***  0.596*  0.344  1.070** 
 (0.215)  (0.340)  (0.350)  (0.416) 
Ind. Employment Share 1.095**  0.514  1.949**  -0.270 
 (0.488)  (0.602)  (0.795)  (0.804) 
Employment (log) 0.508***  1.397***  0.514***  1.553*** 
 (0.0817)  (0.118)  (0.125)  (0.152) 

Employment2 (log) -0.0129  -0.0259**  -0.0138  -0.0478** 
 (0.0107)  (0.0132)  (0.0179)  (0.0193) 
Labour productivity (log) 0.531***  1.219***  0.0845  2.366*** 
 (0.161)  (0.349)  (0.396)  (0.482) 

Labour productivity2 (log) -0.0189**  -0.0118  0.00322  -0.0739*** 
 (0.00749)  (0.0160)  (0.0210)  (0.0277) 
Age 0.00146  -0.00506***  0.00401  -0.000791 
 (0.00165)  (0.00145)  (0.00244)  (0.00248) 
Quality certificate 0.247***    0.262***   
 (0.0530)    (0.101)   
Constant -6.191***  -3.932**  -4.323**  -10.59*** 
  (0.888)   (1.882)   (1.936)   (2.231) 
Number obs.  5062    1957  
Censored obs.  3638    1480  
Log Likelihood  -4411.31    -1478.97  
ρ  0.219***    0.358***  
  (0.0446)    (0.0882)  
Wald test chi2(1)  24.10    16.43  
Prob>chi2   0.00       0.00   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of the participation and the performance 
equation. The Wald test is for independence between the participation and the performance 
equation (ρ = zero).  All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Turning to the key measures, the results for the intra-industry spillovers, 

measured by Hor_emp and Hor_exp, indicate that foreign firms have a dual effect on 

domestic export performance. Domestic firms seem to export more as the industry 

concentration of MNEs increases, while exporting less as MNEs account for an 

increasing share of industry exports.26 

 In contrast to these results, vertical linkages are positive and 

significant for the intensive as well as the extensive margin of exporting. The positive 

correlation found between MNE Sales and domestic export participation is, as 

mentioned, supported by earlier findings from the region indicating that  backward 

linkages is an important channel of productivity spillovers (Javorcik, 2004; and 

Gorodnichenko, 2007). However, as labour productivity is included in the regression, 

the results suggest that the probability of being an exporter is an increasing function 

of the intensity of backward linkages for other reasons than any potential 

productivity enhancements. As discussed, such factors may include easy access to 

information on global markets or any reputational effects that may accrue to 

domestic firms supplying host-based MNEs.  

There may also be other interpretations rather than direct causation. MNEs 

may simply be ‘cherry picking’ their local suppliers according to some unobservable 

criteria that also affect their ability to export (e.g. the quality of their goods or 

logistical systems).  Likewise, in the case of forward linkages exporters may simply 

tend to buy the most foreign inputs in order to fulfil quality criteria and/or taste 

preferences in the export market. Assessing the causal effect of these linkages on the 

decision to export would require a dataset with a larger panel dimension as such 

would allow one to estimate the effect of linkages existing prior to entry into the 

export market.  

Nonetheless, previous research in this area does, indicate that the positive 

correlation found between the share of sales supplied to MNEs and the export 

participation of domestic firms is in part causal. In addition to the work of Dunning 

and Sarianna (2008), Javorcik and Spatareanu (2005) cite findings from a survey 

                                                 
26 In the specification that includes vertical linkages, the employment share of foreign firms is only 
significant at the 5% level in the performance equation and the coefficient on Hor_exp is significantly 
larger than in the specification excluding vertical linkages.  None of these changes are due to the 
inclusion of vertical linkages but to the change in sample size. See table A4 in the appendix. 
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undertaken in the Czech Republic in 2003, where one-fifth of multinationals 

interviewed were found to actively support their local suppliers by undertaking 

activities such as e.g. employee training or quality control. Interestingly, a small 

share of multinationals also assisted their local suppliers in finding export markets. 

 In comparison to these findings, Kneller and Pisu (2007) fail to find any strong 

significant association between vertical linkages and export participation in the UK.27 

While there could of course be a multitude of reasons why one would expect 

different spillover effects in a market such as the UK compared to the region of 

Eastern and Central Europe, the differences across findings may also reflect the fact 

that vertical linkages are observed at the firm level in this study.   

 

5.1. Marginal effects of horizontal and vertical export spillovers 

As the coefficients presented in Table 5 are difficult to interpret in terms of their 

economic significance, the marginal effects are computed separately for the 

participation and performance equation and presented in Table 6.  

 From the export participation equation in column (3) we see that a one 

percentage point increase in either the mean value of MNE Sales or Foreign Input is 

associated with a 0.13 percentage point increase in the probability of exporting. 

Relative to the mean of export participation this is equivalent to an increase of 

roughly 45%. With respect to the horizontal linkages, we see from column (2) that 

that adding one percentage point to the industry employment share of foreign 

owned firms (Hor_emp), increase the dollar value of exports by 0.69% on average. 28  

An equivalent increase in the export share of foreign firms (Hor_exp) is associated 

with an average decrease of 0.61% in the dollar value of exports and a 0.07 

percentage point decrease in the likelihood of exporting. Therefore, according to 

these results, and in contrast with previous findings for the UK (Kneller and Pisu, 

2007; and Greenaway, Sousa and Wakelin, 2004) and Mexico (Aitken et al. 1997), 
                                                 
27 Backward linkages (from MNEs to domestic supplier in upstream industries) are found to be 
significant only along the intensive margin of exports, while forward linkages are found to be 
significantly associated with export participation at the 10% level. 
28 The fact that Hor_emp is only significant for the performance equation may be related to the issue 
of absorption capacity. Merlevede and Schoors (2009) suggest that firms which are already exposed 
to foreign competition via exports will have a greater capacity to learn from MNEs in their home 
countries, e.g. in terms of absorbing new technology.   
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there is no evidence to support the hypothesis that foreign owned firms ease entry 

into the export market for their host-country competitors, through their own 

exports.  

 

Table 6: Marginal effects  

  Excluding vertical linkages Including vertical linkages 
  Participation Performance Participation Performance 
  (1) (2) (3) (4) 
Hor_emp 0.0941 0.691*** 0.00795 0.796** 
 (0.0610) (0.208) (0.0888) (0.343) 
Hor_exp -0.0744* -0.611*** -0.0774 -0.761*** 
 (0.0431) (0.147) (0.0620) (0.276) 
MNE Sales   0.125** 0.273 
   (0.0513) (0.330) 
Foreign input   0.129*** 0.285 
   (0.0277) (0.208) 
Ind. Export Share 0.197*** 0.471 0.0880 0.968** 
 (0.0631) (0.319) (0.0894) (0.386) 
Ind. Employment Share 0.325** 0.309 0.498** -0.851 
 (0.145) (0.562) (0.196) (0.787) 
Employment (log) 0.151*** 1.302*** 0.131*** 1.400*** 
 (0.0247) (0.120) (0.0314) (0.158) 

Employment2 (log) -0.00382 -0.0235* -0.00353 -0.0437** 
 (0.00318) (0.0135) (0.00457) (0.0204) 
Labour productivity (log) 0.158*** 1.120*** 0.0216 2.341*** 
 (0.0478) (0.360) (0.101) (0.542) 

Labour productivity2 (log) -0.00562** -0.00825 0.000822 -0.0748** 
 (0.00222) (0.0166) (0.00536) (0.0309) 
Age 0.000434 -0.00534*** 0.00102* -0.00198 
 (0.000492) (0.00146) (0.000616) (0.00266) 
Quality certificate 0.0771***  0.0725**  
 (0.0171)  (0.0303)  
Observations 5062 5062 1957 1957 

Notes:  The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter 
and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation. For the 
performance equation, the marginal effects are calculated for the expected value, conditional on 
being observed. 
*** p<0.01, ** p<0.05, * p<0.1 
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5.2. Robustness checks for baseline findings: outliers and omitted variables 

The results presented in Table 5 are robust to a number of additional checks.  Firstly, 

checks are undertaken to ensure that the results are robust to potential outliers and 

possible omitted variable bias.   

 To address the former concern, all observations with total sales values below 

the 1st percentile and above the 99th percentile are removed. This causes no major 

changes to the results (see table A5 in the Appendix). Likewise, the results still hold 

when removing industries with a total of less than 100 observations (see table A6). 

 Secondly, in Table A7 the share of skilled production workers is included as an 

additional control variable. If export behaviour is correlated with this variable and if 

foreign firms tend to locate mainly in relatively skill-intensive industries or engage in 

vertical linkages with relatively skill-intensive firms, the exclusion of this variable 

could bias the coefficients on both the horizontal and vertical spillover measures.  As 

is clear from table A7, the inclusion of this addition variable does not change the 

results much.  

 

5.2.1. Alternative definitions of foreign ownership   

Secondly, the definition of foreign ownership is changed. The horizontal spillover 

measures used in the baseline regression were calculated based on a definition of a 

firm being foreign owned as long as any share is owned by foreign individuals, 

companies or organizations. This may be too wide a definition and may cause the 

coefficients on the spillover measures to be downward biased if spillovers are 

increasing in the foreign ownership share.   

 Table 7 contain the results for the specification including vertical linkages but 

using alternative definitions of foreign ownership. In column (1) and (2) a firm is 

defined as being foreign if at least 10% is owned by foreign individuals, companies or 

organizations. In column (3) and (4) the foreign ownership share is defined as being 

at least 50%. Changing the definition of a foreign owned firm does not cause any 

major changes to the results. 
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Table 7: Alternative definitions of foreign ownership 

  Foreign ownership share at least 10%   Foreign ownership share at least 50% 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.104  0.907**  -0.0872  0.497 
 (0.352)  (0.353)  (0.413)  (0.377) 
Hor_exp -0.298  -0.838***  -0.259  -0.610** 
 (0.243)  (0.277)  (0.252)  (0.238) 
MNE Sales 0.495**  0.347  0.604***  0.355 
 (0.198)  (0.305)  (0.193)  (0.285) 
Foreign input 0.514***  0.433**  0.495***  0.434** 
 (0.112)  (0.220)  (0.115)  (0.196) 
Ind. Export Share 0.309  1.069***  0.498  1.278*** 
 (0.355)  (0.408)  (0.352)  (0.391) 
Ind. Employment Share 2.028**  -0.250  1.485*  -0.552 
 (0.797)  (0.787)  (0.791)  (0.758) 
Employment (log) 0.504***  1.550***  0.524***  1.518*** 
 (0.124)  (0.149)  (0.118)  (0.151) 

Employment2 (log) -0.0118  -0.0475**  -0.0154  -0.0430** 
 (0.0178)  (0.0187)  (0.0166)  (0.0183) 
Labour productivity (log) 0.0968  2.341***  0.103  2.404*** 
 (0.397)  (0.510)  (0.402)  (0.496) 

Labour productivity2 (log) 0.00251  -0.0730**  0.00222  -0.0769*** 
 (0.0210)  (0.0290)  (0.0212)  (0.0283) 
Age 0.00392  -0.000606  0.00455*  -0.00118 
 (0.00244)  (0.00245)  (0.00242)  (0.00225) 
Quality certificate 0.261***    0.202**   
 (0.0997)    (0.0976)   
Constant -4.400**  -10.43***  -4.171**  -11.02*** 
  (1.940)   (2.379)   (1.966)   (2.313) 
Number obs.  1965    2028  
Censored obs.  1483    1512  
Log Likelihood  -1490.93    -1585.82  
ρ  0.353***    0.328***  
  (0.0843)    (0.0797)  
Wald test chi2(1)  17.55    16.99  
Prob>chi2   0.00       0.00   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of the participation and the performance 
equation. The Wald test is for independence between the participation and the performance 
equation (ρ = zero).  All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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5.2.2. Alternative measures of horizontal spillovers 

While the measures of horizontal spillovers used are common in the literature, there 

is a potential problem associated with the use of especially the industry export share 

by foreign firms. Due to the way this variable is computed it is potentially 

endogenous in both the export participation and performance equation as firms’ 

own exports occur in the denominator. It is therefore possible that the negative 

association between this variable and domestic export performance is partly a 

mechanical result arising due to the way in which the variable is constructed.  

 Therefore as a further robustness check, this variable is replaced by the sum 

of the industry exports by foreign firms in a given country and year.29 To control for 

potential spillovers arising from other domestic firms, the sum of the industry 

exports by domestic firms, minus own exports, is also included.30 The results are 

presented in Table 8. 

 Using the sum of industry exports by foreign firms, as opposed to their 

combined share of total industry exports, significantly changes the estimated effects 

of the horizontal linkages. Along the intensive margin of trade, no significant effects 

are now found. With respect to the decision to export, the results suggest that the 

likelihood of a domestic firm being an exporter is increasing in total industry exports, 

by both foreign and domestic firms.31 Contrary to the baseline findings, these results 

support the hypothesis of informational spillovers reducing the fixed cost of entry 

into the foreign market. However, in terms of the economic significance the effects 

are negligible. A 1% increase in the industry exports by foreign and domestic owned 

firms, respectively, is associated with a 0.003 and 0.004 percentage point increase in 

the probability of exporting. (See table A9 in the appendix for the marginal effects).  

 

 

 

                                                 
29 Fu(2010) use a similar measure but aggregates foreign exports by industry and region.  
30 For ease of interpretation, the log of each of these variables is used. To avoid loosing observations 
in industries with either no foreign or domestic exporters I add 0.001 to the value of both of these 
measures for all observations.   
31 Again, the slight differences between the significance of these effects across the two specifications 
are due to changes in the sample size and not the inclusion of vertical linkages. See Table A8 in the 
appendix. 
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Table 8: Alternative measure of foreign exports 

  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp -0.0305  0.00817  -0.211  0.277 
 (0.161)  (0.199)  (0.267)  (0.349) 
Foreign Exports (log) 0.00974**  0.00444  0.00958  -0.0110 
 (0.00449)  (0.00495)  (0.00647)  (0.00954) 
Domestic Exports (log) 0.0123*  -0.00136  0.0226*  -0.0120 
 (0.00707)  (0.00816)  (0.0116)  (0.0144) 
MNE Sales     0.481**  0.428 
     (0.201)  (0.310) 
Foreign input     0.512***  0.441** 
     (0.112)  (0.219) 
Ind. Export Share 0.401*  0.362  0.0352  0.913** 
 (0.211)  (0.367)  (0.278)  (0.399) 
Ind. Employment Share 0.840*  0.661  1.605**  0.0731 
 (0.503)  (0.674)  (0.644)  (0.929) 
Employment (log) 0.524***  1.412***  0.531***  1.545*** 
 (0.0807)  (0.118)  (0.122)  (0.154) 

Employment2 (log) -0.0149  -0.0270**  -0.0162  -0.0459** 
 (0.0105)  (0.0132)  (0.0175)  (0.0195) 
Labour productivity (log) 0.478***  1.191***  0.0159  2.414*** 
 (0.158)  (0.349)  (0.382)  (0.446) 

Labour productivity2 (log) -0.0161**  -0.00976  0.00716  -0.0760*** 
 (0.00730)  (0.0160)  (0.0200)  (0.0260) 
Age 0.00156  -0.00534***  0.00420*  -0.00128 
 (0.00162)  (0.00148)  (0.00246)  (0.00248) 
Quality certificate 0.255***    0.280***   
 (0.0536)    (0.103)   
Constant -6.036***  -3.781**  -4.323**  -10.56*** 
  (0.867)   (1.876)   (1.897)   (2.036) 
Number obs.  5062    1957  
Censored obs.  3638    1480  
Log Likelihood  -4412.76    -1476.58  
ρ  0.218***    0.361***  
  (0.0464)    (0.0880)  
Wald test chi2(1)  0.00    0.00  
Prob>chi2   22.09       16.78   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of the participation and the performance 
equation. The Wald test is for independence between the participation and the performance 
equation (ρ = zero).  All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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6. Extensions: Firm and country characteristics 

The effect of any linkages between domestic and foreign owned firms may differ 

according to both firm and country characteristics. Section 6.1 examines whether the 

size of a domestic firm affects its ability to absorb potential spillovers from foreign 

owned firms, while section 6.2 examines whether the effect of foreign linkages differ 

according to EU membership.  

 

6.1 Firm size 

Whether or not the size of a domestic firm matters for its ability to ‘learn’ from 

foreign firms is an especially relevant question as small and medium sized firms are 

particularly prevalent in the dataset. 45% of all domestic firms report having less 

than 20 full-time employees and approximately 80% report having less than 100 full-

time employees. In terms of exporting, the participation rates are especially low for 

smaller firms. Whereas 53% of all domestic firms with more than 100 employees 

export, only 22% of firms with less than 100 employees do so. In addition, only 14% 

of firms with less than 20 employees are exporters.  

 Despite their relatively low degree of internationalization, smaller firms may 

benefit especially from exporting. Esteve-Pérez, Mánez-Castillejo and Sanchis-Llopis 

(2008) use firm-level data from Spain and find that, among small and medium sized 

firms, exporters have significantly higher chances of survival than non-exporters.32 

This finding is particularly interesting given that smaller firms are typically among the 

most vulnerable firms in an economy.33  

 Motivated by such findings and the prevalence of smaller firms in the 

dataset, Table 9 presents the marginal effects for firms with a maximum of 19 

employees, between 20 and 100 employees and more than 100 employees.34 The 

top panel contains the marginal effects for the export participation equation and the 

                                                 
32 Esteve-Pérez, Mánez-Castillejo and Sanchis-Llopis (2008) use 200 employees as the cut-off point for 
small and medium sized firms.  
33 Esteve-Pérez, Mánez-Castillejo and Sanchis-Llopis (2008) cite a number of findings in the literature 
on firm survival indicating a positive relation between size and survival.  
34 As mentioned, the data in the latter round is stratified according to size (small, medium and large 
enterprises). The classification used in table 7 differs slightly from this as the Heckman model would 
not converge using the given size categories, when including vertical linkages.   



 28

bottom panel contains the marginal effects for the export performance equation for 

the specification including vertical linkages.35 

  

Table 9: Marginal Effects by Size of Firms 

  Export Participation 
  < 20 emp. 20-100 emp. > 100 emp. 
  (1) (2) (3) 
Hor_emp 0.00185 -0.0321 0.274 
 (0.0382) (0.161) (0.294) 
Hor_exp -0.00703 -0.0449 -0.574*** 
 (0.0267) (0.0911) (0.171) 
MNE Sales 0.0447* 0.151 0.162 
 (0.0246) (0.114) (0.254) 
Foreign input 0.0364** 0.167*** 0.296** 
 (0.0149) (0.0475) (0.129) 
  Export Performance 
  (1) (2) (3) 
Hor_emp -0.308 0.854 0.862 
 (0.658) (0.543) (0.599) 
Hor_exp -0.101 -0.319 -1.045** 
 (0.547) (0.459) (0.425) 

MNE Sales 0.853*** 1.008*** -0.656 
 (0.313) (0.373) (0.561) 
Foreign input 0.647*** 0.541* -0.0119 
 (0.221) (0.299) (0.350) 

Observations 1026 645 286 
Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm 
 is an exporter and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation.  
For the performance equation, the marginal effects are calculated for the expected value, 
conditional on being observed. 
*** p<0.01, ** p<0.05, * p<0.1 

 

From these results it seems that vertical linkages affect mainly small and medium 

sized firms. While all three groups of firms display a positive association between the 

share of foreign inputs used in production and the likelihood of being an exporter, 

only the group of smallest firms show a similar association between the share of 

sales to MNEs and export participation. In terms of export performance, vertical 

linkages are positive and significant for both the small and medium sized firms.  

 In comparison, horizontal linkages seem to affect mainly the larger domestic 

firms. As their foreign owned competitors become relatively more export oriented, 

                                                 
35 Table A10, A11 and A12 in the appendix contain the results for the full model for all three groups of 
firms.  
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the larger domestic firms tend to become more focused on the home market, along 

both the extensive and intensive margin. As the size classifications are somewhat 

arbitrary, a robustness check is performed in which the spillover variables are 

interacted with the log of employment. The results are presented in table A13 in the 

appendix and broadly confirm the findings in table 9.       

  Again, the robustness of these findings should be checked using the 

sum of industry exports by foreign firms instead of Hor_exp. Given the positive 

correlation between size and export behaviour any potential bias caused by the way 

this variable is constructed could be exacerbated for larger firms. Marginal effects 

are presented in table 10.  

 From these results it is clear that the negative association between the 

export intensity of foreign firms and the export participation and performance of 

large domestic firms no longer hold. In fact, the results now suggest that only the 

exports of the smallest domestic firms are negatively affected by the industry 

intensity of foreign exports.  

 The results regarding vertical linkages still hold and suggest that inter- 

industry linkages with foreign owned firms may help, especially smaller, 

entrepreneurs in the region to both overcome entry barriers to the export market 

and to increase their competitiveness internationally. Given the prevalence of 

smaller firms in the region, these results underline the importance of promoting 

local inter-industry linkages in order to benefit the most from FDI.   
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Table 10: Marginal Effects by the Size of Firms (sum of foreign industry exports) 

  Export Participation 
  <20 emp. 20-100 emp. >100 emp. 
  (1) (2) (3) 
Hor_emp -0.0126 -0.0571 -0.217 
 (0.0355) (0.117) (0.274) 
Foreign Exports (log) 0.000833 0.00490* -0.00285 
 (0.000985) (0.00259) (0.00509) 
Domestic Exports (log) 0.000337 0.0107** 0.00824 
 (0.00151) (0.00495) (0.00851) 
MNE Sales 0.0435* 0.157 0.143 
 (0.0248) (0.114) (0.257) 
Foreign input 0.0368** 0.172*** 0.298** 
 (0.0151) (0.0477) (0.123) 
  Export Performance 
  (1) (2) (3) 
Hor_emp 0.519 0.589 0.110 
 (0.562) (0.465) (0.619) 
Foreign Exports (log) -0.0543*** -0.00323 -0.00445 
 (0.0173) (0.0111) (0.0125) 

Domestic Exports (log) -0.0178 -0.0152 0.0119 
 (0.0347) (0.0285) (0.0202) 
MNE Sales 0.851*** 1.010*** -0.708 
 (0.320) (0.369) (0.591) 

Foreign input 0.760*** 0.555* 0.0609 
 (0.230) (0.303) (0.363) 
Observations 1026 645 286 

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm 
 is an exporter and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation.  
For the performance equation, the marginal effects are calculated for the expected value, 
conditional on being observed. 
*** p<0.01, ** p<0.05, * p<0.1 

 

6.2. EU Membership 

We may also expect the effect of linkages between foreign and domestic firms to 

differ according to a number of host-country characteristics. As mentioned, Ruane & 

Sutherland (2005) suggest that the motivation behind inward FDI could be an 

important determinant of expected spillovers. They argue as follows: 

 
When countries act as third-party export platforms for FDI, dualistic production 
and exporting systems tend to develop, with DOEs [domestic owned 
enterprises] supplying the domestic market and FOEs [foreign owned 
enterprises] exporting practically all of their locally-produced output. In this 
case it seems less likely that the links between FOEs and DOEs required to 
facilitate export spillovers will develop (Ruane and Sutherland, 2005, pp. 4-5) 
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Like Ireland, Eastern European EU countries are also potential export platforms for 

foreign firms seeking to export to the larger EU market. We may therefore expect to 

see significant differences, especially in horizontal spillovers, between EU and non-

EU countries.36   

 EU membership may also matter for other reasons than FDI motivation. Firms 

in EU countries have relatively easy access to the largest export market near 

producers in the dataset. If domestic firms in non-EU countries face relatively higher 

barriers to exporting than firm in EU countries, it is possible that any spillovers easing 

access, such as i.e. information exchanges on market conditions, may have a higher 

effect on domestic export participation in non-EU countries.  Table 11 contains the 

marginal effects for both country groups.37  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                                 
36 Foreign firms in EU countries are indeed more export oriented than foreign firms in non-EU 
countries. On average 76% of foreign firms in EU countries are exporters compared to 60% of foreign 
firms in non-EU countries. Foreign exporters in EU countries export, on average, 65% of their output 
while their counterparts in non-EU countries on average export 50% of output.   
37 A country is treated as an EU country if the country has joined the EU at any stage during the full 
survey period.   
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Table 11: Marginal effects for EU and non-EU countries 

 Export Participation 
  EU Non-EU EU Non-EU 
  (1) (2) (3) (4) 
Hor_emp -0.0152 0.0970 0.0545 0.118** 
 (0.0898) (0.0900) (0.107) (0.0540) 
Hor_exp -0.205*** 0.00687 -0.157** 0.0122 
 (0.0792) (0.0567) (0.0743) (0.0394) 
MNE Sales 0.0844 0.243**   
 (0.0531) (0.0952)   
Foreign input 0.140*** 0.0797***   
 (0.0454) (0.0261)   
  Export Performance 
  (1) (2) (3) (4) 
Hor_emp 0.859** 1.183** 1.043*** 0.425 
 (0.393) (0.532) (0.228) (0.313) 
Hor_exp -0.317 -1.688*** -0.703*** -0.487* 
 (0.428) (0.348) (0.161) (0.249) 

MNE Sales 0.612* -0.678*   
 (0.349) (0.397)   
Foreign input 0.276 0.00911   
 (0.295) (0.254)   

Observations 1005 952 2115 2947 
Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm 
 is an exporter and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation.  
For the performance equation, the marginal effects are calculated for the expected value, 
conditional on being observed.  
*** p<0.01, ** p<0.05, * p<0.1 

 

In terms of export participation, the results do indeed suggest that domestic owned 

firms in EU countries may be less likely to enter the export market as foreign firms 

account for an increasing share of industry exports.  However, as with previous 

specifications, these results do not hold when using the sum of foreign industry 

exports to measure the industry export intensity of foreign owned firms (see Table 

12). 

 In term of vertical linkages, the marginal effect of using inputs purchased 

from foreign owned firms is positively and significantly associated with the likelihood 

of being an exporter for both EU and Non-EU countries, whereas backward linkages 

with foreign owned firms is only significant for firms in non-EU countries across both 

table 11 and 12. 
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Table 12: Marginal effects for EU and non-EU countries  

(Alternative measure of Hor_exp) 

  Export Participation 
  EU Non-EU EU Non-EU 
  1 2 3 4 
Hor_emp -0.106 0.0999 -0.0645 0.0830* 
 (0.0762) (0.0883) (0.0748) (0.0489) 
Foreign Exports (log) -0.000232 0.000222 0.000420 0.00291** 
 (0.00165) (0.00201) (0.00206) (0.00132) 
Domestic Exports (log) 0.00714 0.000307 0.00794** 0.000500 
 (0.00463) (0.00309) (0.00364) (0.00207) 
MNE Sales 0.0892 0.245**   
 (0.0552) (0.0971)   
Foreign input 0.142*** 0.0793***   
 (0.0455) (0.0261)   
  Export Performance 
  1 2 3 4 
Hor_emp 0.435 0.467 0.125 -0.0557 
 (0.317) (0.654) (0.268) (0.261) 
Foreign Exports (log) -0.0128 -0.0360** 0.00743 0.00304 
 (0.0160) (0.0152) (0.00653) (0.00770) 

Domestic Exports (log) -0.0594*** -0.00155 -0.0217 0.00896 
 (0.0201) (0.0288) (0.0133) (0.00996) 
MNE Sales 0.609* -0.593   
 (0.362) (0.465)   

Foreign input 0.269 -0.00787   
 (0.297) (0.254)   
Observations 1005 952 2115 2947 

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm 
 is an exporter and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation.  
For the performance equation, the marginal effects are calculated for the expected value, 
conditional on being observed.  
*** p<0.01, ** p<0.05, * p<0.1 

 

7. Conclusion 

Using firm-level data from 26 countries in Eastern and Central Europe this paper has   

examined how foreign owned firms affect the export behaviour of domestic firms in 

the region. The results suggest that intra-industry spillovers are complex. The 

industry concentration of foreign owned firms was found to be positively correlated 

with domestic export performance, while the foreign export intensity, measured as 

the share of industry exports by foreign owned firms, was found to affect domestic 
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export performance negatively. However, these results are not robust when the 

export intensity of foreign firms is measured as the sum of foreign industry exports.  

 Using detailed firm-level information on vertical linkages, it has been shown 

that the likelihood of a domestic firm being an exporter increases with both forward 

and backward linkages with foreign owned firms. These results are robust across a 

number of specifications and are found to be especially strong for smaller firms, 

which have also been found to benefit from vertical linkages along the intensive 

margin of exports. 

 In conjunction with earlier studies on productivity spillovers from the region, 

the results point primarily to the importance of promoting local vertical linkages in 

order for host country firms to benefit the most from the entry of foreign firms. 

Ensuring that foreign owned firms become vertically integrated in host-economies 

will also help to ensure an economic justification for the policies aimed at attracting 

FDI.   

 Lastly, it should be mentioned that findings are based on information from a 

small sample of firms and that more research is needed in this area, particularly in 

order to discuss the causal effects of vertical linkages on the export behaviour of 

host-country firms. 
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Appendix 
 
Table A1: Number of non-government owned domestic firms by year 

Year No. Firms 
only in 2002 241 
only in 2005 1,350 
only in 2007 916 
only in 2008 485 
only in 2009 1,243 
only in 2002, 05 130 
only in 2005,08/9 586 
only in 2002,05,08/9 110 
Total 5,062 

This table shows the total number of firms interviewed in each year. 
The last three rows give the number of firms interviewed more than once.  
Out of the total number of firms this is equivalent to roughly 16%.  
 
 
Table A2: Countries 

Country Observations Share of total 
Albania  102 1.64 
Armenia  275 4.43 
Azerbaijan  91 1.47 
Belarus  90 1.45 
Bosnia  111 1.79 
Bulgaria  743 11.97 
Croatia  411 6.62 
Czech Republic  114 1.84 
Estonia  102 1.64 
FYROM (Macedonia) 70 1.13 
Georgia  94 1.51 
Hungary  380 6.12 
Kazakhstan  397 6.4 
Kyrgyzstan  94 1.51 
Latvia  91 1.47 
Lithuania  105 1.69 
Moldova  223 3.59 
Poland  513 8.27 
Romania  463 7.46 
Russia  607 9.78 
Serbia  125 2.01 
Slovakia  64 1.03 
Slovenia  132 2.13 
Tajikistan  125 2.01 
Ukraine  512 8.25 
Uzbekistan  172 2.77 
Total 6,206 100 
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Table A3: Industries 
Industry ISIC REV. 3.1 Observations Share of total 
Food and beverages 15 1,901 30.63 
Tobacco products  16 5 0.08 
Textiles 17 226 3.64 
Apparel 18 930 14.99 
Leather products 19 16 0.26 
Wood and cork products 20 219 3.53 
Paper and paper products 21 8 0.13 
Publishing and printing 22 262 4.22 
Chemicals and chemical products 24 203 3.27 
Rubber and plastic products 25 122 1.97 
Non-metallic mineral products 26 259 4.17 
Basic metals 27 34 0.55 
Fabricated metal products 28 1,009 16.26 
Machinery and equipment 29 628 10.12 
Electrical machinery 31 119 1.92 
Radio, television and communication equipment 32 20 0.32 
Motor vehicles, trailers and semitrailers 34 5 0.08 
Other transport equipment 35 15 0.24 
Furniture 36 225 3.63 
Total   6,206 100 
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Table A4: Vertical linkages and changes in sample size (all firms) 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.0311  0.805**  0.0199  0.858** 
 (0.347)  (0.362)  (0.353)  (0.359) 
Hor_exp -0.303  -0.851***  -0.296  -0.893*** 
 (0.243)  (0.287)  (0.247)  (0.287) 
MNE Sales 0.491**  0.419     
 (0.200)  (0.308)     
Foreign input 0.506***  0.436**     
 (0.111)  (0.222)     
Ind. Export Share 0.344  1.070**  0.365  1.084*** 
 (0.350)  (0.416)  (0.358)  (0.409) 
Ind. Employment Share 1.949**  -0.270  1.902**  -0.245 
 (0.795)  (0.804)  (0.806)  (0.798) 
Employment (log) 0.514***  1.553***  0.511***  1.521*** 
 (0.125)  (0.152)  (0.124)  (0.154) 

Employment2 (log) -0.0138  -0.0478**  -0.0122  -0.0429** 
 (0.0179)  (0.0193)  (0.0182)  (0.0199) 
Labour productivity (log) 0.0845  2.366***  0.106  2.322*** 
 (0.396)  (0.482)  (0.414)  (0.482) 

Labour productivity2 (log) 0.00322  -0.0739***  0.00383  -0.0702** 
 (0.0210)  (0.0277)  (0.0218)  (0.0275) 
Age 0.00401  -0.000791  0.00360  -0.00106 
 (0.00244)  (0.00248)  (0.00245)  (0.00234) 
Quality certificate 0.262***    0.295***   
 (0.101)    (0.0997)   
Constant -4.323**  -10.59***  -4.344**  -10.17*** 
  (1.936)   (2.231)   (2.036)   (2.177) 
Number obs.  1957    1957  
Censored obs.  1480    1480  
Log Likelihood  -1478.97    -1495.29  
ρ  0.358***    0.341***  
  (0.0882)    (0.0896)  
Wald test chi2(1)  16.43    14.46  
Prob>chi2   0.00       0.00   

Notes: 
 In this table the model excluding vertical linkages (presented in column (3) and (4)) is estimated on 
the same sample size as the model including vertical linkages (column (1) and (2)). This is done in 
order to verify whether the observed differences between the two models are due to changes in 
sample size or the inclusion of vertical linkages.  
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
 Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A5: Removing potential outliers 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.308  0.707***  0.0324  0.801** 
 (0.206)  (0.219)  (0.348)  (0.360) 
Hor_exp -0.250*  -0.621***  -0.302  -0.838*** 
 (0.146)  (0.155)  (0.243)  (0.289) 
MNE Sales     0.488**  0.396 
     (0.200)  (0.309) 
Foreign input     0.505***  0.427** 
     (0.111)  (0.218) 
Ind. Export Share 0.659***  0.547  0.341  1.040** 
 (0.216)  (0.341)  (0.351)  (0.418) 
Ind. Employment Share 1.119**  0.634  1.956**  -0.173 
 (0.487)  (0.597)  (0.797)  (0.802) 
Employment (log) 0.522***  1.417***  0.512***  1.531*** 
 (0.0840)  (0.124)  (0.125)  (0.161) 

Employment2 (log) -0.0150  -0.0286**  -0.0137  -0.0445** 
 (0.0110)  (0.0142)  (0.0180)  (0.0219) 
Labour productivity (log) 0.594***  1.146**  0.0550  2.373*** 
 (0.193)  (0.466)  (0.402)  (0.475) 
Labour productivity2 
(log) -0.0222**  -0.00791  0.00458  -0.0742*** 
 (0.00919)  (0.0220)  (0.0212)  (0.0272) 
Age 0.00144  -0.00491***  0.00401  -0.000680 
 (0.00164)  (0.00147)  (0.00244)  (0.00252) 
Quality certificate 0.246***    0.261**   
 (0.0537)    (0.101)   
Constant -6.448***  -3.538  -4.161**  -10.59*** 
  (1.004)   (2.418)   (1.979)   (2.180) 
Number obs.  5000    1945  
Censored obs.  3592    1471  
Log Likelihood  -4371.87    -1474.04  
ρ  0.211***    0.352***  
  (0.0433)    (0.0906)  
Wald test chi2(1)  23.80    15.14  
Prob>chi2   0.00       0.00   

Notes: 
In this table all observations with sales values below the 1st percentile or above the 99th percentile are 
excluded.  
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A6: Excluding industries with less than 100 observations 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.265  0.809***  0.00249  0.800** 
 (0.208)  (0.219)  (0.347)  (0.360) 
Hor_exp -0.243*  -0.661***  -0.293  -0.865*** 
 (0.146)  (0.156)  (0.245)  (0.287) 
MNE Sales     0.480**  0.425 
     (0.198)  (0.307) 
Foreign input     0.505***  0.433* 
     (0.112)  (0.223) 
Ind. Export Share 0.676***  0.565  0.378  1.189*** 
 (0.218)  (0.344)  (0.353)  (0.424) 
Ind. Employment Share 1.038**  0.546  1.846**  -0.581 
 (0.496)  (0.617)  (0.806)  (0.827) 
Employment (log) 0.520***  1.410***  0.515***  1.556*** 
 (0.0834)  (0.122)  (0.125)  (0.153) 

Employment2 (log) -0.0146  -0.0270**  -0.0136  -0.0481** 
 (0.0109)  (0.0138)  (0.0179)  (0.0194) 
Labour productivity (log) 0.541***  1.241***  0.122  2.345*** 
 (0.163)  (0.350)  (0.411)  (0.495) 
Labour productivity2 
(log) -0.0192**  -0.0129  0.00152  -0.0725** 
 (0.00758)  (0.0160)  (0.0217)  (0.0285) 
Age 0.00136  -0.00521***  0.00351  -0.000820 
 (0.00165)  (0.00146)  (0.00243)  (0.00250) 
Quality certificate 0.249***    0.249**   
 (0.0530)    (0.101)   
Constant -6.319***  -4.028**  -4.538**  -10.34*** 
  (0.899)   (1.899)   (2.006)   (2.287) 
Number obs.  4980    1940  
Censored obs.  3592    1472  
Log Likelihood  -4327.76    -1460.77  
ρ  0.232***    0.366***  
  (0.0453)    (0.0912)  
Wald test chi2(1)  26.23    16.07  
Prob>chi2   0.00       0.00   

Notes: 
In the models presented in this table, the following industries have been deleted:  Tobacco products, 
Leather products, Paper and paper products, Basic metals, Radio, television and communication 
equipment, Motor vehicles, Trailers and semitrailers, Other transport equipment. 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A7: Including the share of skilled production workers 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.347  0.723***  0.0950  0.765** 
 (0.224)  (0.220)  (0.354)  (0.367) 
Hor_exp -0.230  -0.628***  -0.253  -0.798*** 
 (0.159)  (0.158)  (0.246)  (0.291) 
MNE Sales     0.429**  0.345 
     (0.200)  (0.333) 
Foreign input     0.528***  0.427** 
     (0.113)  (0.213) 
Ind. Export Share 0.757***  0.523*  0.221  1.044** 
 (0.224)  (0.315)  (0.369)  (0.424) 
Ind. Employment Share 1.001**  0.821  2.211***  0.00214 
 (0.500)  (0.563)  (0.829)  (0.802) 
Employment (log) 0.527***  1.359***  0.588***  1.530*** 
 (0.0941)  (0.121)  (0.140)  (0.171) 

Employment2 (log) -0.0145  -0.0222  -0.0223  -0.0425* 
 (0.0121)  (0.0138)  (0.0197)  (0.0222) 
Labour productivity (log) 0.540***  1.359***  0.125  2.388*** 
 (0.179)  (0.339)  (0.399)  (0.504) 

Labour productivity2 (log) -0.0187**  -0.0170  0.00103  -0.0746*** 
 (0.00838)  (0.0155)  (0.0210)  (0.0287) 
Age 0.00238  -0.00329**  0.00420*  -0.000839 
 (0.00190)  (0.00144)  (0.00252)  (0.00244) 
Skilled labour -0.0376  -0.237*  0.121  -0.253 
 (0.108)  (0.134)  (0.168)  (0.245) 
Quality certificate 0.222***    0.263***   
 (0.0548)    (0.0972)   
Constant -6.413***  -4.713***  -4.903**  -10.73*** 
  (0.995)   (1.816)   (1.973)   (2.271) 
Number obs.  4604    1875  
Censored obs.  3316    1412  
Log Likelihood  -3981.21    -1425.53  
ρ  0.234***    0.367***  
  (0.0423)    (0.0898)  
Wald test chi2(1)  30.61    16.73  
Prob>chi2   0.00       0.00   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A8: Vertical linkages and changes in sample size  
(alternative measure of Hor_exp) 

  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp -0.211  0.277  -0.224  0.317 
 (0.267)  (0.349)  (0.276)  (0.346) 
Foreign exports (log) 0.00958  -0.0110  0.00967  -0.0124 
 (0.00647)  (0.00954)  (0.00660)  (0.00962) 
Domestic Exports (log) 0.0226*  -0.0120  0.0216*  -0.0134 
 (0.0116)  (0.0144)  (0.0116)  (0.0139) 
MNE Sales 0.481**  0.428     
 (0.201)  (0.310)     
Foreign input 0.512***  0.441**     
 (0.112)  (0.219)     
Ind. Export Share 0.0352  0.913**  0.0698  0.926** 
 (0.278)  (0.399)  (0.287)  (0.393) 
Ind. Employment Share 1.605**  0.0731  1.557**  0.138 
 (0.644)  (0.929)  (0.667)  (0.910) 
Employment (log) 0.531***  1.545***  0.529***  1.510*** 
 (0.122)  (0.154)  (0.122)  (0.155) 

Employment2 (log) -0.0162  -0.0459**  -0.0146  -0.0406** 
 (0.0175)  (0.0195)  (0.0177)  (0.0200) 
Labour productivity (log) 0.0159  2.414***  0.0450  2.372*** 
 (0.382)  (0.446)  (0.400)  (0.444) 

Labour productivity2 (log) 0.00716  -0.0760***  0.00740  -0.0725*** 
 (0.0200)  (0.0260)  (0.0209)  (0.0257) 
Age 0.00420*  -0.00128  0.00379  -0.00158 
 (0.00246)  (0.00248)  (0.00247)  (0.00232) 
Quality certificate 0.280***    0.313***   
 (0.103)    (0.102)   
Constant -4.323**  -10.56***  -4.367**  -10.12*** 
  (1.897)   (2.036)   (2.001)   (1.978) 
Number obs.  1957    1957  
Censored obs.  1480    1480  
Log Likelihood  -1476.58    -1493.11  
ρ  0.361***    0.341***  
  (0.0880)    (0.0901)  
Wald test chi2(1)  0.00    0.00  
Prob>chi2   16.78       14.31   

Notes: 
 In this table the model excluding vertical linkages (presented in column (3) and (4)) is estimated on 
the same sample size as the model including vertical linkages (column (1) and (2)). This is done in 
order to verify whether the observed differences between the two models are due to changes in 
sample size or the inclusion of vertical linkages.  
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
 Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A9: Marginal effects 
  Excluding vertical linkages Including vertical linkages 
  Participation Performance Participation Performance 
  (1) (2) (3) (4) 
Hor_emp -0.00905 0.0139 -0.0535 0.341 
 (0.0476) (0.196) (0.0676) (0.331) 
Foreign Exports (log) 0.00289** 0.00261 0.00243 -0.0138 
 (0.00132) (0.00488) (0.00161) (0.00907) 
Domestic Exports (log) 0.00364* -0.00366 0.00574** -0.0188 
 (0.00208) (0.00803) (0.00287) (0.0145) 
MNE Sales   0.122** 0.283 
   (0.0514) (0.331) 
Foreign input   0.130*** 0.286 
   (0.0274) (0.206) 
Ind. Export Share 0.119* 0.287 0.00892 0.903** 
 (0.0624) (0.346) (0.0707) (0.381) 
Ind. Employment Share 0.249* 0.504 0.407** -0.411 
 (0.150) (0.629) (0.160) (0.911) 
Employment (log) 0.155*** 1.313*** 0.135*** 1.385*** 
 (0.0241) (0.120) (0.0300) (0.160) 

Employment2 (log) -0.00443 -0.0242* -0.00412 -0.0410** 
 (0.00313) (0.0135) (0.00442) (0.0204) 
Labour productivity (log) 0.142*** 1.101*** 0.00403 2.409*** 
 (0.0468) (0.360) (0.0968) (0.500) 

Labour productivity2 (log) -0.00478** -0.00674 0.00182 -0.0782*** 
 (0.00216) (0.0166) (0.00508) (0.0289) 
Age 0.000462 -0.00563*** 0.00107* -0.00254 
 (0.000483) (0.00150) (0.000615) (0.00264) 
Quality certificate 0.0796***  0.0776**  
 (0.0173)  (0.0309)  
Observations 5062 5062 1957 1957 

Notes:  The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter 
and for the performance equation it is the US dollar value of exports. 
Marginal effects are computed separately for the participation and the performance equation. For the 
performance equation, the marginal effects are calculated for the expected value, conditional on 
being observed. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A10: Firms with less than 20 employees 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.0508  0.622  0.0202  -0.306 
 (0.288)  (0.452)  (0.416)  (0.664) 
Hor_exp 0.0225  -0.209  -0.0765  -0.107 
 (0.185)  (0.297)  (0.290)  (0.551) 
MNE Sales     0.487*  0.895** 
     (0.267)  (0.375) 
Foreign input     0.397**  0.682** 
     (0.172)  (0.271) 
Ind. Export Share 0.567*  0.242  -0.536  -4.443*** 
 (0.293)  (0.637)  (0.480)  (1.169) 
Ind. Employment Share 0.549  0.728  3.496***  2.113 
 (0.621)  (1.094)  (1.151)  (2.241) 
Employment (log) 0.286  1.842**  0.604  1.696* 
 (0.349)  (0.860)  (0.493)  (1.025) 

Employment2 (log) 0.0473  -0.162  -0.0628  -0.184 
 (0.0913)  (0.211)  (0.147)  (0.254) 
Labour productivity (log) 0.720**  0.698**  -0.887  4.136 
 (0.311)  (0.347)  (1.038)  (2.706) 

Labour productivity2 (log) -0.0245*  0.0142  0.0574  -0.146 
 (0.0145)  (0.0146)  (0.0514)  (0.131) 
Age 0.00318  -0.0142  0.00545  -0.0242** 
 (0.00352)  (0.00878)  (0.00532)  (0.0112) 
Quality certificate 0.315***    0.507**   
 (0.115)    (0.249)   
Constant -7.585***  -0.962  0.0437  -19.00 
  (1.535)   (2.742)   (5.170)   (13.90) 
Number obs.  2169    1026  
Censored obs.  1853    904  
Log Likelihood  -1177.89    -434.62  
ρ  0.238    0.125  
  (0.219)    (0.446)  
Wald test chi2(1)  1.18    0.08  
Prob>chi2   0.28       0.78   

Notes: 
This table shows the full results for all firms with a maximum of 20 employees. 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A11: Firms with between 20 and 100 employees 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.116  0.786**  -0.0984  0.840 
 (0.270)  (0.309)  (0.494)  (0.548) 
Hor_exp -0.0619  -0.418*  -0.138  -0.339 
 (0.174)  (0.222)  (0.280)  (0.454) 
MNE Sales     0.462  1.075*** 
     (0.348)  (0.343) 
Foreign input     0.512***  0.616* 
     (0.147)  (0.362) 
Ind. Export Share 0.691***  0.392  0.152  1.085* 
 (0.252)  (0.403)  (0.535)  (0.585) 
Ind. Employment Share 1.618**  0.965  2.599**  -3.244** 
 (0.643)  (0.674)  (1.212)  (1.520) 
Employment (log) 0.371  -1.203  2.852  2.516 
 (1.073)  (1.476)  (2.611)  (3.321) 

Employment2 (log) 0.00696  0.330*  -0.295  -0.163 
 (0.141)  (0.191)  (0.343)  (0.421) 
Labour productivity (log) 1.100***  1.314***  3.065**  2.390 
 (0.324)  (0.439)  (1.421)  (2.003) 

Labour productivity2 (log) -0.0465***  -0.0212  -0.146**  -0.0870 
 (0.0156)  (0.0190)  (0.0709)  (0.101) 
Age 0.000566  -0.0104***  0.00299  0.000405 
 (0.00259)  (0.00329)  (0.00524)  (0.00352) 
Quality certificate 0.189**    0.153   
 (0.0742)    (0.152)   
Constant -8.408***  1.086  -23.35***  -11.45 
  (2.527)   (3.922)   (7.204)   (12.47) 
Number obs.  1901    645  
Censored obs.  1325    449  
Log Likelihood  -1793.46    -553.15  
ρ  0.129    0.207  
  (0.120)    (0.501)  
Wald test chi2(1)  1.15    0.17  
Prob>chi2   0.28       0.68   

Notes: 
This table shows the full results for all firms with between 21 and 145 employees. 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A12: Firms with more than 100 employees 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.915**  0.894**  0.769  0.919 
 (0.387)  (0.375)  (0.824)  (0.646) 
Hor_exp -0.888***  -1.062***  -1.611***  -1.164** 
 (0.247)  (0.272)  (0.475)  (0.479) 
MNE Sales     0.455  -0.622 
     (0.712)  (0.518) 
Foreign input     0.831**  0.0494 
     (0.357)  (0.369) 
Ind. Export Share 0.504  0.394  1.701*  0.561 
 (0.337)  (0.618)  (0.935)  (0.718) 
Ind. Employment Share 1.100  0.801  -1.479  2.726* 
 (0.768)  (1.145)  (1.850)  (1.448) 
Employment (log) 0.717  1.767**  0.725  3.121** 
 (0.783)  (0.757)  (1.662)  (1.454) 

Employment2 (log) -0.0327  -0.0599  -0.0245  -0.183 
 (0.0651)  (0.0629)  (0.141)  (0.123) 
Labour productivity (log) -0.0227  1.185*  -0.0156  2.453*** 
 (0.194)  (0.614)  (0.538)  (0.510) 

Labour productivity2 (log) 0.00823  -0.00662  -0.00447  -0.0694** 
 (0.0102)  (0.0290)  (0.0368)  (0.0335) 
Age 0.00182  -0.00241  0.00394  0.000407 
 (0.00226)  (0.00177)  (0.00364)  (0.00246) 
Quality certificate 0.322***    0.385   
 (0.0934)    (0.247)   
Constant -4.461*  -5.854  -4.066  -16.71*** 
  (2.498)   (3.940)   (5.453)   (4.949) 
Number obs.  992    286  
Censored obs.  460    127  
Log Likelihood  -1289.95    -315.07  
ρ  0.161**    0.176  
  (0.0776)    (0.366)  
Wald test chi2(1)  4.30    0.23  
Prob>chi2   0.04       0.63   

Notes: 
This table shows the full results for all firms with more than 100 employees. 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A13: Employment (log) interacted with spillover measures 
  Excluding vertical linkages   Including vertical linkages 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp -0.814*  0.133  -1.691***  1.297 
 (0.459)  (0.684)  (0.615)  (1.309) 
Hor_exp 0.502*  0.191  1.148***  -0.918 
 (0.291)  (0.475)  (0.379)  (0.960) 
Hor_emp*emp 0.320***  0.156  0.516***  -0.132 
 (0.112)  (0.166)  (0.151)  (0.325) 
Hor_exp* emp -0.207***  -0.212*  -0.411***  0.0229 
 (0.0716)  (0.115)  (0.0945)  (0.220) 
MNE Sales     1.047**  1.996*** 
     (0.490)  (0.692) 
Foreign input     0.403  0.109 
     (0.254)  (0.474) 
MNE Sales * emp     -0.154  -0.413** 
     (0.148)  (0.183) 
Foreign input *emp     0.0292  0.0897 
     (0.0697)  (0.107) 
Ind. Export Share 0.660***  0.573*  0.300  1.135*** 
 (0.211)  (0.338)  (0.345)  (0.413) 
Ind. Employment Share 1.066**  0.488  1.895**  -0.504 
 (0.488)  (0.595)  (0.779)  (0.844) 
Employment (log) 0.499***  1.447***  0.529***  1.608*** 
 (0.0916)  (0.135)  (0.139)  (0.172) 

Employment2 (log) -0.0120  -0.0282**  -0.0122  -0.0524*** 
 (0.0109)  (0.0140)  (0.0189)  (0.0193) 
Labour productivity (log) 0.513***  1.201***  0.0657  2.345*** 
 (0.162)  (0.353)  (0.400)  (0.500) 

Labour productivity2 (log) -0.0181**  -0.0111  0.00410  -0.0726** 
 (0.00752)  (0.0162)  (0.0211)  (0.0287) 
Age 0.00145  -0.00500***  0.00437*  -0.000562 
 (0.00169)  (0.00145)  (0.00248)  (0.00248) 
Quality certificate 0.249***    0.270***   
 (0.0535)    (0.0981)   
Constant -6.064***  -3.966**  -4.332**  -10.66*** 
  (0.888)   (1.918)   (1.918)   (2.253) 
Number obs.  5062    1957  
Censored obs.  3638    1480  
Log Likelihood  -4404.93    -1467.79  
ρ  0.216***    0.359***  
  (0.0455)    (0.0963)  
Wald test chi2(1)  22.53    13.93  
Prob>chi2   0.00       0.00   

Notes: This table shows the results for the specification in which all spillover measures are interacted 
with employment. The dependent variable for the participation equation is a dummy = 1 if the firm is 
an exporter and for the performance equation it is the US dollar value of exports. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of participation and value equation. 
The Wald test is for independence between the participation and the performance equation (ρ = zero)   
All regressions include country, year and industry dummies. *** p<0.01, ** p<0.05, * p<0.1 
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Table A14: EU versus Non-EU countries (vertical linkages included) 
  EU   Non-EU 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp -0.0550  0.851**  0.500  1.426** 
 (0.324)  (0.387)  (0.465)  (0.594) 
Hor_exp -0.743**  -0.435  0.0354  -1.670*** 
 (0.301)  (0.421)  (0.292)  (0.376) 
MNE Sales 0.305  0.660*  1.254**  -0.0680 
 (0.190)  (0.339)  (0.491)  (0.410) 
Foreign input 0.505***  0.357  0.411***  0.209 
 (0.169)  (0.297)  (0.132)  (0.253) 
Ind. Export Share 2.130***  1.462  0.290  1.275* 
 (0.645)  (1.123)  (0.428)  (0.657) 
Ind. Employment Share -2.478*  -1.026  -0.301  -1.666 
 (1.452)  (2.776)  (1.108)  (1.537) 
Employment (log) 0.340**  1.425***  0.884***  1.599*** 
 (0.171)  (0.165)  (0.192)  (0.299) 

Employment2 (log) 0.0146  -0.0210  -0.0574**  -0.0704** 
 (0.0272)  (0.0198)  (0.0246)  (0.0339) 
Labour productivity (log) -0.630  2.714***  0.0936  -1.272 
 (0.421)  (0.350)  (0.814)  (1.674) 

Labour productivity2 (log) 0.0393*  -0.0902***  0.00890  0.118 
 (0.0226)  (0.0236)  (0.0454)  (0.0883) 
Age 0.00613  -0.00411  0.00166  0.00393 
 (0.00404)  (0.00369)  (0.00340)  (0.00328) 
Quality certificate 0.165    0.511***   
 (0.120)    (0.139)   
Constant -0.464  -11.45***  -5.501  6.549 
  (1.941)   (1.213)   (3.654)   (7.949) 
Number obs.  1005    952  
Censored obs.  712    768  
Log Likelihood  -852.16    -568.01  
ρ  0.190**    0.658***  
  (0.0906)    (0.213)  
Wald test chi2(1)  4.41    9.55  
Prob>chi2   0.04       0.00   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
A country is defined as being in the EU if it has joined at any time during the full survey period. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of the participation and the performance 
equation. The Wald test is for independence between the participation and the performance 
equation (ρ = zero).  All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
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Table A15: EU versus Non-EU countries (vertical linkages excluded) 
  EU  Non-EU 
  Participation   Performance   Participation   Performance 
  (1)   (2)   (3)   (4) 
Hor_emp 0.160  1.072***  0.469**  0.463 
 (0.313)  (0.243)  (0.213)  (0.325) 
Hor_exp -0.461**  -0.788***  0.0486  -0.483* 
 (0.219)  (0.162)  (0.157)  (0.251) 
Ind. Export Share 1.083***  1.591***  0.524**  0.111 
 (0.402)  (0.492)  (0.253)  (0.381) 
Ind. Employment Share -0.131  -1.169  0.876  0.934 
 (0.969)  (1.062)  (0.569)  (0.647) 
Employment (log) 0.412***  1.433***  0.621***  1.225*** 
 (0.141)  (0.155)  (0.0951)  (0.204) 

Employment2 (log) 0.00185  -0.0236  -0.0259**  -0.0162 
 (0.0193)  (0.0182)  (0.0120)  (0.0205) 
Labour productivity (log) 0.0708  1.166*  0.717***  1.285*** 
 (0.369)  (0.638)  (0.213)  (0.280) 

Labour productivity2 (log) 0.00598  -0.00882  -0.0290***  -0.0176 
 (0.0182)  (0.0292)  (0.0101)  (0.0130) 
Age 0.00621**  -0.00538**  -4.46e-05  -0.00475*** 
 (0.00278)  (0.00230)  (0.00190)  (0.00179) 
Quality certificate 0.133*    0.371***   
 (0.0719)    (0.0706)   
Constant -3.784**  -4.061  -7.025***  -3.417** 
  (1.908)   (3.477)   (1.145)   (1.739) 
Number obs.  2115    2947  
Censored obs.  1403    2235  
Log Likelihood  -2093.74    -2262.92  
ρ  0.227***    0.0930  
  (0.0527)    (0.102)  
Wald test chi2(1)  18.55    0.84  
Prob>chi2   0.00       0.36   

Notes: 
The dependent variable for the participation equation is a dummy = 1 if the firm is an exporter and for 
the performance equation it is the US dollar value of exports. 
A country is defined as being in the EU if it has joined at any time during the full survey period. 
Standard errors are clustered at the industry level in each country and given in parentheses. 
ρ is the estimated correlation between the error terms of the participation and the performance 
equation. The Wald test is for independence between the participation and the performance 
equation (ρ = zero).  All regressions include country, year and industry dummies. 
*** p<0.01, ** p<0.05, * p<0.1 
 
 
 


