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Abstract 
A prominent benefit attributed to the flow of foreign direct investment to catching-up 
countries is its effect on international market access. Through a variety of channels the 
presence of foreign firms is expected to reduce the costs faced by domestic firms in breaking 
into international markets and in turn boost their export prospects. The literature emphasizes 
the importance of the FDI driven performance spillovers that, combined with the findings of 
the New-New trade theory will affect both the selection process of firms to the export 
markets and their performance while exporting. We use the Polish firm level data for 2000-
2008 based on both balance sheets and financial statements of all enterprises employing more 
than 50 employees to verify whether the presence of multinationals have positively 
contributed to the export performance of the domestic firms. We are able to track both the 
sectoral and geographical spillovers stemming from the concentration of multinationals and 
the concentration of their export activity but also control for firm-specific characteristics that 
affect firms’ decisions to export and their export volume. We estimate the export volume and 
export decision equations separately to disentangle the two-effects.  
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1. Introduction 

About twenty years ago Poland still shared the fate of several other countries in Central and 

Eastern Europe that under the Soviet domination remained isolated from the rest of the world 

economy in terms of both international trade and foreign direct investment (FDI) and were 

forced to pursue an import-substitution development strategy under the central planning for 

almost half a century after the end of the Second World War. International trade transactions 

were monopolized by a few specialized stated-owned foreign trade companies. As a result 

Polish firms had neither direct contacts with their foreign trade partners nor relevant 

information about foreign markets. FDI, which essentially meant Western investment, was 

not desirable due to political, ideological and economic reasons.  

Today, in many studies Poland is frequently mentioned as a prime textbook example of a 

successful transition from central planning to a fast growing market economy (one of the 

fastest growing European economies). This transition manifested itself in trade expansion and 

reorientation of trade from the East to the West. Polish per capita exports increased from 

$324 in 1987 to $ 3502 in 2009. At the same time Poland ranks as the largest recipient of FDI 

in Central and Eastern Europe and one of the largest among the so-called “emerging 

markets”. Since the beginning of economic transition Poland received over $183 billion of 

foreign capital in FDI.     

It has been frequently argued that the Polish export expansion can be attributed to activity of 

multinational enterprises (MNEs). In fact, the share of multinational firms in Poland’s exports 

increased from 12% in 1992 (Bedi & Cieslik, 2000)  to 59% in 2007 (OECD data). For 

example, Cieślik (2009) finds a highly statistically significant positive partial correlation 

between FDI and Polish bilateral trade flows. However, it has been also argued that 

multinational firms may increase also the export activity of domestic firms through a variety 

of different channels. 

According to Aitken et al. (1997, p. 104) “the geographic concentration of exports may make 

it feasible to construct specialized transport infrastructure, such as storage facilities or rail 

lines, or may improve access to information about which goods are popular among foreign 

consumers. Whatever their source, spillovers imply that there are location-specific external 

economies associated with exporting. This means that firms are more likely to export the 

larger is the local concentration of export activity. The potential for spillovers from FDI 

multinational enterprises (MNEs) derives from the fact that foreign firms have a multi-market 

presence. MNEs are a natural conduit for information about foreign markets, foreign 
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consumers, and foreign technology, and they provide channels through which domestic firms 

can distribute their goods. To the extent that MNEs directly or indirectly provide information 

and distribution services, their activities enhance the export prospects of local firms”.  

The main goal of this paper is to study the potential role of multinational firms in enhancing 

the export performance of Polish firms using the firm level data for the period of 2000-2008. 

Drawing on the recent trade theory literature that emphasizes the role of firm heterogeneity in 

this paper we study two channels through which MNE activity can affect the export activity 

of Polish firms: i) increase in overall productivity of domestic firms due to decreased 

production costs because of general FDI knowledge/productivity spillovers, ii) a decrease in 

the cost of exporting due to information spillovers associated with export activity of 

multinational firms.      

The structure of  this paper is as follows. In Section 2 we present the review of the relevant 

literature. In Section 3 we develop the theoretical framework to underpin our empirical study. 

In Section 4 we discuss the  statistical methodology and describe the dataset. In Section 5 we 

present estimation results. Section 6 concludes with the summary of results and directions for 

further studies. 

 

2. Literature Review 

The growing trend in liberalization of economic activity worldwide has increased the role of 

multinational firms in the process of economic development. The literature identified several 

benefits associated with the flow of foreign direct investment to developing and transition 

countries. Many contemporary economic studies perceive access to proprietary knowledge-

based assets possessed by multinational firms as the main source of benefits to host 

economies. As global leaders in innovation, these firms are important means of disseminating 

their productive knowledge to developing and transition countries for which tapping into the 

world knowledge stock is critical. This view is supported by Romer (1993) who argues that 

these countries may suffer from an "ideas gap". The concept of an "ideas gap" is intended to 

suggest a broad range of various handicaps. In particular, ideas include not only production 

technology but also insights about packaging, marketing, distribution, inventory control, 

payments systems, information systems, transactions processing, quality control, worker 

motivation, etc. that are used in the creation of economic value in a modern economy.   
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The concept of the "ideas gap" is closely related to the concept of "intellectual capital" in the 

modern business literature stressed, for example, by Roos et al. (1997) and Sullivan (2000) 

and to the concept of "knowledge capital" that is used in the modern theory of multinational 

firm (Markusen, 2002). 

It is often argued that the “ideas gap” may be bridged by creating an economic environment 

that is conductive to the inflow of foreign direct investment. Similar policy recommendations 

are also often offered by various development agencies. For example, according to the World 

Bank (1999), if emerging economies are to obtain more global knowledge they need to attract 

more FDI.  

Two strands in the empirical literature on the role of MNEs in spreading knowledge in 

developing and transition countries can be distinguished. The first strand focuses on general 

productivity spillovers stemming from FDI, while the second one takes a narrower view and 

focuses on export spillovers. The empirical literature on the productivity spillovers from FDI 

in developing and transition countries is enormous while the impact of FDI on export 

behavior of host-country firms still remains a rather underexplored topic. 

The empirical evidence on the benefits of FDI is still rather ambiguous and seems country-

specific. Early empirical studies based on aggregate data such as Caves (1974), Blomstrom 

and Persson (1983) and Blomstrom (1986) find a positive relationship between sectoral 

productivity and the sectoral level of FDI. However,  more recent studies based on firm-level 

data such as Haddad and Harrison (1993) and Aitken and Harrison (1999) find either no 

relationship between the presence of MNEs and the productivity of local firms or a negative 

correlation. 

In the Polish context, Kolasa (2009) examines the existence of productivity spillovers from  

FDI using the firm-level data combined with the economy-wide input output table. He 

distinguishes between horizontal spillovers (from foreign to domestic firms operating in the 

same industry) and two types of vertical spillovers: backward (from FDI in downstream 

industries) and forward spillovers (from FDI in upstream industries). His main findings are as 

follows. Local firms benefit from foreign presence in the same industry and in downstream 

industries. The absorptive capacity of domestic firms is highly relevant to the size of 

spillovers: vertical spillovers are larger for R&D-intensive firms, while firms investing in 

other (external) types of intangibles benefit more from horizontal spillovers. Competitive 

pressure facilitates backward spillovers, while market power increases the extent of forward 

spillovers. Horizontal spillovers are particularly strong in services, while the remaining 
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results, including backward spillovers and the role of absorptive capacity and competition, 

are mainly driven by manufacturing. Host country equity participation in foreign firms is 

consistent with higher unconditional productivity spillovers to domestic firms.  

There is much anecdotal case-study evidence about export spillovers from FDI but in general 

there are very few studies that formally examine the role of MNEs as export catalysts using 

firm-level data. In particular, in the case of Poland such evidence is non-existent. Aitken et al. 

(1997) were the first to study the role of MNEs as a source of export spillovers for domestic 

firms in developing countries. Their paper focuses on the panel of Mexican manufacturing 

firms during the period of 1986-1990 to examine whether the export propensity of these firms 

is influenced by the local concentration of MNE export activity using a probit model. In their 

study they distinguish between the spillovers from the local concentration of MNEs’ export 

activity and the sectoral concentration of export activity in general, controlling for the overall 

geographic concentration of economic activity. Their results show that spillovers for both 

MNE and export activity in general are important.1 However, in our view in their study they 

were unable to distinguish between spillovers related to concentration of MNE export activity 

and spillovers related to concentration of total MNE activity.  

In the Polish context Bedi and Cieslik (2000) used that aggregate data for 13 two digit 

manufacturing industries from Poland’s 8 macro-regions during the period of 1992-1997. 

They found that their results were consistent with the notion of spillovers from foreign firms 

and suggested that domestic firms operating in region-industries with a higher concentration 

of foreign firm export activity enjoy higher export volumes. More recently, Gorynia et al. 

(2007) re-examined a hypothesis that multinational enterprise (MNE) subsidiaries in Poland 

make a significant contribution to host country competitiveness by raising overall export 

performance. They used multiple indicators based on UNCTAD to analyze Poland's export 

competitiveness and linked this competitiveness to MNE subsidiaries export propensity and 

innovativeness. They found a confirmation of the positive impact of MNEs on the Polish 

export sector that has substantially strengthened the country's capacity to compete in world 

markets and speeded up the economic transition.  

 

Our paper differs from the previous work in three respects. First, in contrast to the previous 

work based on the perfectly competitive framework with homogenous firms we derive our 

empirically testable hypotheses from the theoretical framework derived from the new trade 
                                                 
1 Kokko at al. (2001) also tried to investigate export spillovers using a cross section of manufacturing firms in 
Uruguay in 1988. Their results show that the likelihood of exporting increases only with the presence of MNEs 
established after 1973.   
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theory that stresses the role of imperfect competition and firm heterogeneity. Second, in our 

framework we study four possible sources of spillovers related to: i) concentration of MNE 

export activity, ii) concentration of total MNE activity, iii) overall concentration of export 

activity  and iv) overall concentration of economic activity. Finally, the basis for our study is 

panel data on Polish manufacturing firms. Our sample covers the recent period 2000-2008 

which follows Poland’s trade and investment liberalization in the 1990s. 

 

3.Theoretical Framework 

Our theoretical framework builds on the previous studies by Melitz (2003) and Helpman et 

al. (2004), summarized by Helpman (2006), that stress the importance of firm heterogeneity 

in the new trade theory. In our paper we use the extended version of Helpman at al. (2004) 

model as the benchmark for our empirical study on the impact of FDI on export activity of 

domestic firms.  

Helpman et al. (2004) model builds on the static version of Melitz (2003) monopolistic 

competition multi-country model with the continuum of heterogenous single-product firms 

that produce different varieties of a differentiated good using labor as a single factor of 

production.2 The demand for a variety supplied by firm j in its domestic market is described 

by a simple demand function: 3

x(j) = Ap(j)-ε,       (1) 

where x(j) is the quantity demanded of variety j, p(j) its price, A is a measure of the level of 

demand in the home country that is exogenous to the firms but endogenous to the industry, 

and ε is the elasticity of demand, ε = (1/1-α) >1.  

Firm j faces a variable production cost per unit of output wβ/θ(j), where w is the wage rate, β 

is the constant unit labor requirement and θ(j) is the level of firm’s j productivity. In addition 

to the variable production cost there is also a fixed cost of production (wfD), expressed also in 

terms of labor.  

If the firm decides to enter the domestic market it sells its output at the profit maximizing 

price given as the markup over its marginal cost of production p(j) = wβ/αθ(j). Substitution of 

                                                 
2 The model proposed by Melitz (2003) builds on the earlier work of Krugman (1980). 
3 This demand function can be easily derived from a standard constant elasticity of substitution (CES) function 
with α being a measure of the elasticity of substitution between particular varieties of a differentiated product. 
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the optimal price into the demand function yields the equilibrium level of output equal to x(j) 

= A(wβ/αθ(j))-ε. 

In this case firm’s j profits from the domestic market πD can be positively related to its 

productivity through the profit following function:      

DD wfB −Θ=ΘΠ )(  (2) 

where Θ ≡ θε-1 is the productivity index and B ≡ (1-α)A(wβ/α)1-ε  is a constant term.4   

There is a threshold value for the productivity index Θ, denoted by Θ*D, below which firms 

decide not to enter the domestic market as they cannot cover their fixed costs with variable 

profits. This threshold value of the productivity index for the domestic market can be easily 

calculated by setting the profits to zero as: 

                (3) 

Hence, only those firms with the productivity index above Θ*D will enter the domestic 

market. Alternatively, instead of calculating the threshold value of the productivity index we 

can calculate the level of productivity for the domestic market as: 

           (4) 

Now, we assume that in addition to sales in the domestic market the firm could potentially 

sell its output also to other markets located abroad. The representative market in another 

country is marked by l which can be a potential market for variety j developed by the firm 

located in the home country. For simplicity, assume that the demand elasticity for the variety 

is the same in both countries but the demand levels can differ. The demand function for 

variety j in country l can be respectively written as: 

 xl(j) = Alp(j)-ε       (5) 

 It is assumed that varieties are exported from the home country to the foreign country at 

standard “iceberg” transportation cost τ > 0. Moreover, in addition to the transportation cost τ 

there are also fixed costs of exporting wfX. These costs can be interpreted as costs of forming 

distribution and servicing networks in a foreign country.  

In this case the firms that decided to enter the domestic market can make additional profits πl
X 

by exporting a part of their output to a foreign country: 

                                                 
4 The firm’s index j can be dropped as the profits are independent of the identity of the firm. The only thing that 
matters in this case is the productivity level. 
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X
ll

X cfB −Θ=Π −ετ 1  (6) 

where Bl ≡ (1-α)Al(c/α)1-ε.  

There is a threshold value for the productivity index Θ denoted by Θ*l
X below which 

domestic firms decide not to export to the foreign country as their operational profits made at 

the foreign market are not sufficient to cover the fixed costs of exporting.  

           (7) 

Therefore, only high productivity firms with Θ > Θ*l
X decide to sell their varieties both in 

domestic and foreign markets while the low productivity firms with (Θ*D <) Θ < Θ*l
X 

concentrate their operations on the domestic market only.  

Alternatively, instead of calculating the threshold value of the productivity index we can 

directly calculate the threshold value of the level of productivity for the foreign market as: 

          (8) 

In our model the impact of FDI can be captures by endogenizing two cost parameters β and 

fX. In this case the entry of multinational firms affects domestic firms through two channels: 

i) increase in overall productivity of domestic firms due to decreased production costs 

because of general FDI knowledge/productivity spillovers that decreases the unit labor 

requirement β, ii) a decrease in the cost of exporting due to information spillovers associated 

with export activity of multinational firms which decreases parameter fX.      

The impact of FDI on profits of domestic firms can be presented graphically in Figure 1.  
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Figure 1. Profits from export and domestic markets  

as functions of firm productivity levels. 

 

4.Statistical Methodology and Data Description 

Building on the theoretical framework discussed in the previous section we develop an 

empirical model to study the effects of various FDI spillovers on export performance of 

domestic firms. Our theoretical model can be transformed into a probit model of the 

probability that a domestic firm exports as a function of firm, industry and regional 

characteristics: 

 

 

where  are the determinants of the firms’ profit from exporting, ie.  . The 

firm exports if profits from doing so are positive and therefore: 

 

It can be argued, however, that export behavior in fact involves two decisions. First, whether 

to export at all, and second how much to export. Therefore, in our empirical study we also 

use an econometric technique that accounts for both decisions. In particular, we apply the 

Heckman selection model. Our export decision equation is: 

 

and our export propensity equation is: 

 

The Heckman procedure requires to specify at least one variable that determines the export 

(selection) decision which is not included in the second stage export propensity equation. In 
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our case, the matrix of variables X is included in both equations while variables contained in 

X are only specific to the selection equation. 

In both equations we include firm-specific, sector specific and region-specific variables. 

Following our theoretical framework we decompose FDI spillover effects into two 

categories: i) spillovers related to the geographic concentration of MNE export activity that 

decrease the costs of exporting and ii) spillovers related to the total geographic concentration 

of MNE activity that decrease the costs of production. In addition, we need to control for 

other possible sources of regional spillovers related to the overall concentration of export 

activity and overall concentration of economic activity, respectively. Therefore, we need to 

measure for each voivodeship the concentration of MNE export activity, the concentration of 

MNE economic activity, the overall concentration of export activity, and the overall 

concentration of MNE export activity.  

We control for both sectoral and regional involvement in export activity by inclusion of 

relevant shares of sectors or voivodeships in total Polish exports. Similar measures are 

included to account for industries and voivodeships relative sizes. In order to capture the 

impact of MNE involvement in both sectors and regions, we include a variable that measures 

the relative importance of MNE’s respective total exports. We also control for the share of 

MNE’s in total industry output. To measure the regional spillover effects of export-intensive 

multinationals, we include a variable that measures the share of MNEs operating in high-

export industries in the total voivodeship output. 

The majority of other control variables included in our estimating equations are directly or 

indirectly related to the predictions of the our, heterogeneous firms’ theoretical model. We 

include Levinsohn-Petrin (2003) estimated TFP as a notion of productivity. To account for 

relative firm size, we include firms’ share in industry and fixed capital per employee.  To 

account for variability in wages, we compute the average wage per firm, as it tends to be 

firm-, rather than sector-specific in our data. We include the ratio between domestic and 

overall PPI to control for relative price levels as well as exchange rate effects not directly 

treated by the theoretical model. The notion of overall firm financial condition is given by the 

accounting liquidity measure. As the only variable specific only to selection equation, we use 

the level of firms’ equity, as a both a proxy for the ability to cover extra costs associated with 

the export decision and also an absolute measure of firm size. We include a dummy for state-

ownership to control for the specificity of, still quite abundant in our sample, state-owned 

enterprises.   
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In selected specifications of our model we also include voivodeship urbanization measure 

defined as the ratio of urban population to total population in the region, regional 

telecommunication density, both R&D and innovation-related spending per person  and road 

density.. 

To estimate both models we use a firm-level dataset  provided by the Polish Central 

Statistical Office (CSO). It covers all medium and large size enterprises (employing at least 

50 people) in Poland’s economy over the period of 1999-2008. The dataset is based on two 

sources: the financial (profit-and-loss) income statement survey, F-01, and the balance sheet 

survey, F-02. Besides financial data, our combined dataset also includes information on the 

number of employees, form of ownership (foreign vs. domestic, private vs. state-owned) and 

on the geographical location of firm registration. Unfortunately, the dataset does not allow us 

to distinguish firms of purely domestic ownership, we are only able to identify the dominant 

ownership share: whether it is private domestic, domestic state-owned, foreign etc. We are 

also able to distinguish firms that are of purely foreign origin or purely domestic state owned 

or domestic private, however when mixed ownership is the case, we are unable to see the 

foreign ownership if not dominant.  

F-01 data has a threshold of 50 employed persons while F-02 that of 9 employed 

persons. In order to obtain the information on the number of employees (available only in F-

01), these two datasets are merged and purged of all datapoints below the 50 employee 

threshold.  

Table I. Variables used in estimations 

Variable Description Data source 
Both equations (variables X and Z) 

log(tfp) Levinson and Petrin TFP (log) CSO F01/02 data 
Firm's share in industry Firm’s share in 3-digit industry revenues CSO F01/02 data 

PPI domestc/overall Ratio of 3-digit domestic to overall producer 
price index 

CSO aggregate data 

Average wage Firm’s wage fund / number of employees (log) CSO F01/02 data 

Liquidity measure Current assets / Current liabilities CSO F01/02 data 
Fixed capital per employee Fixed capital / number of employees (log) CSO F01/02 data 

Majority state ownership Dummy: 1 if majority state ownership CSO F01/02 data 
Voy. share in total exports Voyevodship exports / Total exports CSO F01/02 data 
Voy. share in total employment Voyevodship employment / Total employment CSO F01/02 data 

Voy. share of MNE (partial) in 
revenues 

MNE revenues in voy. / Total revenues in voy CSO F01/02 data 

MNE share in voy. exports / voy 
share in total exports 

(MNE exports in voy. / voy exports) / 
(voy. exports / total exports) 

CSO F01/02 data 

Ind. share in total exports 3-digit industry exports / total exports CSO F01/02 data 
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Ind. share in total employment 3-digit industry employment / total 
employment 

CSO F01/02 data 

MNE share in ind. exports / ind. 
share in total exports 

MNE revenues in 3-digit industry. / Total 
revenues in 3-digit industry 

CSO F01/02 data 

Ind. output share of foreing firms MNE revenues in 3-digit industry / Total 
revenues in 3-digit industry 

CSO F01/02 data 

MNE share in pro-export 
industries by voy. 

MNE ouput * pro-export industry dummy / 
Total voyevodship output (pro-export: export / 
rev > 50%) 

CSO F01/02 data 

Urbanization Urban population / Total population CSO Regional Database 
Telecom lines den sity Main lines / area CSO Regional Database 
R& D Spending per person R&D spening / population CSO Regional Database 
Road den sity National roads / voyevodship area CSO Regional Database 

Selection equation only (variable Z) 
Own funds Firms’ equity CSO F01/02 data 

The industry coverage is NACE 10 through 93, however, we restrict our attention 

only to manufacturing firms, eg. NACE between 15 and 37. We clean the date of missing and 

erroneous observations. The resulting dataset for 2000-2008 contains roughly 61 thousand 

observations, on average almost 12 thousand firms (unbalanced panel). We merge our dataset 

with two other datasets. First is the CSO provided Producer Price Index computed on 3 digit 

Nace rev. 1.1 level and second is the dataset based on the CSO regional database that 

provides information on the regional spending on R&D, road density, telecommunications 

infrastructure etc. Due to data availability constraints, this shortens our sample to 2002-2008 

whenever regional data is used. The variables definitions and data sources are summarized in 

Table I 
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5. Estimation Results 

In our study present two sets of empirical results. In Tables II-IV we show the results 

obtained using the probit model while in Table V we show the results obtained using the 

Heckman selection model. We first start with the discussion of the standard probit regression 

estimates presented in Table II. 

In column (1) of Table II we report the benchmark results obtained using the standard probit 

model in which we control only for firm characteristics (i.e. no industry, no regional and no 

time effects). Domestic firms are defined here as firms that are majority owned by the 

domestic capita (i.e. in which the share of domestic ownership exceeds 50 per cent). It turns 

out that the majority of our key explanatory variables are statistically significant and display 

the expected signs. In particular, the estimated parameter on the measure of geographic 

(regional) concentration of MNE export activity displays a positive sign and is statistically 

significant already at the 1 per cent level of statistical significance. This means that the 

probability of exporting by domestic firms is positively related to the geographic 

concentration of MNE export activity. Moreover, the estimated parameter on the total 

geographic concentration of MNE activity, measured by the share of MNEs in total regional 

output is also positive and statistically significant already at the 1 per cent level. This means 

that the probability of exporting is also positively related to the total concentration of MNE 

activity. Therefore, our results show that both channels of knowledge spillovers from MNEs 

are important for export activity of domestic firms in Poland. However, the estimated 

parameter on the regional concentration of MNE export activity is of higher magnitude than 

the one obtained for the regional concentration of total MNE activity. This means that the 

export spillovers from FDI are more important for export activity of domestic firms than 

general spillovers from FDI.  
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TABLE II. Probit regression results – baseline results. 

 (1) (2) (3) 
VARIABLES Domestic > 50% Domestic > 0% MAZ excl. 
    
log(tfp) 0.0518*** 0.0539*** 0.0439*** 
 (0.0115) (0.0108) (0.0119) 
Firm's share in industry 1.599*** 1.185*** 1.625*** 
 (0.381) (0.338) (0.384) 
PPI domestc/overall 0.123** 0.106* 0.0909 
 (0.0574) (0.0547) (0.0595) 
Average wage 0.000809 0.0114 0.0146 
 (0.0145) (0.0139) (0.0151) 
Liquidity measure -0.0362*** -0.0395*** -0.0342*** 
 (0.00686) (0.00655) (0.00708) 
Fixed capital per employee 0.0262*** 0.0267*** 0.0231*** 
 (0.00604) (0.00575) (0.00629) 
Own funds 0.0610*** 0.0630*** 0.0604*** 
 (0.00514) (0.00492) (0.00533) 
Majority state ownership 0.0320* 0.0138 0.0317 
 (0.0192) (0.0189) (0.0198) 
Voy. share in total exports -0.307 -0.191 -0.491** 
 (0.226) (0.215) (0.239) 
Voy. share in total employment -0.372 -0.657** -0.0126 
 (0.347) (0.329) (0.374) 
Voy. share of MNE (partial) in 
revenues 

0.0424 0.0302 0.113 

 (0.0694) (0.0666) (0.0742) 
MNE share in voy. exports / voy 
share in total exports 

-0.0393 -0.0206 -0.101** 

 (0.0343) (0.0328) (0.0411) 
Ind. share in total exports 2.286*** 2.329*** 2.236** 
 (0.831) (0.795) (0.871) 
Ind. share in total employment 2.451** 2.354** 1.945* 
 (1.003) (0.960) (1.038) 
MNE share in ind. exports / ind. 
share in total exports 

-0.118*** -0.0903*** -0.113*** 

 (0.0254) (0.0241) (0.0270) 
Ind. output share of foreing firms 0.172*** 0.112* 0.166** 
 (0.0621) (0.0594) (0.0653) 
MNE share in pro-export 
industries by voy. 

0.268*** 0.255*** 0.284*** 

 (0.0619) (0.0592) (0.0632) 
    
Observations 45102 48645 41511 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

The estimated parameters on the measures of overall concentration of economic activity, 

measured by the industry share in total employment, and overall concentration of export 

activity, measured by the industry share in total exports, are positive and statistically 

significant at 5 and 1 per cent levels, respectively.  

Other variables used in our regression are control variables and their statistical significance is 

variable specific. Due to space constraints we do not provide a detailed discussion of the 

estimated parameters on all of these variables. It can be noticed, however, that the general 
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predictions of the theory are supported by our data. In particular, it can be seen that the level 

of productivity is positively related to the probability of exporting. Moreover, the level of 

industry concentration measured by the firm’s share in the industry is positively related to  

the probability of exporting. Similarly, own funds defined as firm’s equity, is positively 

related to the probability of exporting. However, the measure of liquidity, defined as the ratio 

of current assets to current liabilities, is negatively related to the probability of exporting, 

which is rather a puzzling result. However, we can speculate that liquidity constrained firms 

may be forced to export in order to get foreign currency necessary to buy intermediate inputs. 

Another puzzling result is the negative sign of the estimated parameter on the MNE share in 

industry exports, which can be due to the fact, that most of the industry-level spillovers from 

foreign firms are already captured by the industry share of output produced by the MNE.. We 

can also speculate that these industries might be import or FDI competing industries. 

In column (2) we use the same specification of the estimating equation as in column (1) but 

we change the definition of domestic firms. Now, we treat domestic firms as firms that have 

any share of domestic equity. This increases the number of observations to almost 49 

thousands but the estimation results are very similar to those presented in column (1), 

although the statistical significance of some of our explanatory variables changes. However, 

our both concentration measures of MNE activity remain statistically significant. The 

estimated parameter on the measure of regional concentration of MNE export activity 

remains statistically significant at the 1 per cent level. However, the statistical significance of 

the measure of total concentration of MNE activity drops to 10 per cent, only. Statistical 

significance of the estimated parameters on the measures of the overall concentration of 

economic activity as well as the overall concentration of export activity remains unchanged. 

In column (3) we present the estimates obtained for the restricted sample of 15 voivodeships, 

with the Mazowieckie voivodeship omitted in order to eliminate the potential effect of the 

capital that may bias our estimation results. Again, we can see, however, that the estimated 

parameter on the measure of regional concentration of MNE export activity still remains 

statistically significant at the 1 per cent level. Moreover, the estimated parameter on the 

measure of total concentration of foreign activity remains statistically significant at the 5 per 

cent level. However, the statistical significance of the estimated parameters on the measures 

of the overall concentration of economic activity and the overall concentration of export 

activity drop to 5 and 10 per cent, respectively.    
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TABLE III. Probit regression results – sensitivity tests. 

 (1) (2) (3) (4) 
VARIABLES Voy. dum. Export Employme

nt 
Export > 0% 

     
log(tfp) 0.0519*** 0.0522*** 0.0513*** 0.0606*** 
 (0.0115) (0.0115) (0.0115) (0.0102) 
Firm's share in industry 1.632*** 1.595*** 1.597*** 2.281*** 
 (0.383) (0.380) (0.382) (0.444) 
PPI domestc/overall 0.108* 0.0474 0.106* 0.119** 
 (0.0573) (0.0515) (0.0571) (0.0520) 
Average wage -0.000210 0.00104 -1.53e-05 0.000691 
 (0.0145) (0.0145) (0.0145) (0.0126) 
Liquidity measure -0.0366*** -0.0364*** -0.0363*** -0.0297*** 
 (0.00689) (0.00686) (0.00685) (0.00606) 
Fixed capital per employee 0.0247*** 0.0263*** 0.0259*** 0.0344*** 
 (0.00601) (0.00604) (0.00604) (0.00525) 
Own funds 0.0622*** 0.0607*** 0.0613*** 0.0623*** 
 (0.00514) (0.00514) (0.00514) (0.00443) 
Majority state ownership 0.0318 0.0329* 0.0318* 0.0318* 
 (0.0194) (0.0193) (0.0192) (0.0164) 
Voy. share in total exports 0.837*** -0.538***  -0.109 
 (0.311) (0.104)  (0.193) 
Voy. share in total employment -2.325**  -0.778*** -0.442 
 (1.019)  (0.159) (0.296) 
Voy. share of MNE (partial) in 
revenues 

-0.133 0.0468 0.0356 0.0256 

 (0.0814) (0.0689) (0.0685) (0.0603) 
MNE share in voy. exports / voy 
share in total exports 

0.0189 -0.0487 -0.0337 -0.0292 

 (0.0416) (0.0327) (0.0335) (0.0292) 
Ind. share in total exports 2.141*** 3.068***  1.527** 
 (0.831) (0.779)  (0.765) 
Ind. share in total employment 2.406**  3.448*** 1.636* 
 (1.005)  (0.936) (0.886) 
MNE share in ind. exports / ind. 
share in total exports 

-0.122*** -0.123*** -0.124*** -0.0311 

 (0.0255) (0.0254) (0.0254) (0.0227) 
Ind. output share of foreing firms 0.177*** 0.187*** 0.198*** 0.0319 
 (0.0621) (0.0619) (0.0613) (0.0573) 
MNE share in pro-export industries 
by voy. 

0.120** 0.290*** 0.237*** 0.192*** 

 (0.0578) (0.0608) (0.0596) (0.0534) 
     
Observations 45102 45102 45102 45051 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 

In Table III we provide the sensitivity tests if the estimation results presented in Table II. 

Column (1) in Table III is a direct counterpart of column (1) in Table II in which we 

additionally control for regional dummies (fixed effects) for particular voivodeships. It turns 

out, however, that the estimated parameters on the measures of the regional concentration of 

MNE export activity and the total concentration of foreign activity remain statistically 

significant at the 5 and 1 per cent levels, respectively. An important difference compared to 

the previous results from Table II is that now the magnitude of the estimated parameter on the 
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regional concentration of MNE export activity is smaller than the magnitude of the estimated 

parameter on the total concentration of foreign activity. The means that export spillovers 

from FDI are of smaller importance for export activity of domestic firms than general 

spillovers from FDI. Moreover, the measures of the overall concentration of economic 

activity and the overall concentration of export activity are statistically significant at the 5 

and 1 per cent levels, respectively. 

In column (2) we only include those relative measures of industry and voyevodship 

importance in the economy that are related to exports (and exclude employment) to account 

for possible correlation between the export- and employment-related measures. In column (3) 

we only look at employment-related measures. In both cases, measures of regional 

concentration of MNE export activity and total concentration of foreign activity are 

statistically significant at the 1 per cent level. 

Finally, in column (4) we redefine the decision to export. In all other specifications we 

classified a firm as an exporter if the revenues from export exceeded 1% of revenues5. In the 

specification analyzed in column (4) we lower this threshold to 0%, i.e. all firms with positive 

exports are now treated as exporting. Interestingly, in this case the estimated parameter on the 

geographic concentration of MNE export activity is statistically significant at the 1 per cent 

level while the estimated parameter on the total concentration of MNE activity is not 

statistically significant at all.   

 

 

                                                 
5 We do that In order to get rid of firms that reported tiny exports revenues which may be a statistical artifact 
rather than a real export activity.  
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TABLE IV. Probit regression results – extended specification. 

 (1) (2) 
VARIABLES Regional Voy. 

dummies 
log(tfp) 0.0539*** 0.0542*** 
 (0.0132) (0.0133) 
Firm's share in industry 1.545*** 1.557*** 
 (0.463) (0.465) 
PPI domestc/overall 0.175* 0.170* 
 (0.0996) (0.0997) 
Average wage 0.00172 0.000457 
 (0.0163) (0.0164) 
Liquidity measure -0.0363*** -0.0357*** 
 (0.00750) (0.00751) 
Fixed capital per employee 0.0225*** 0.0228*** 
 (0.00658) (0.00659) 
Own funds (firm size) 0.0663*** 0.0664*** 
 (0.00586) (0.00586) 
Majority state ownership -0.000569 -0.00167 
 (0.0225) (0.0226) 
Voy. share in total exports -0.602** 0.355 
 (0.299) (0.355) 
Voy. share in total employment 0.618 -0.291 
 (0.462) (1.240) 
Voy. share of MNE (partial) in 
revenues 

-0.00352 -0.181* 

 (0.0845) (0.0972) 
MNE share in voy. exports / voy 
share in total exports 

-0.103** 0.0218 

 (0.0520) (0.0636) 
Ind. share in total exports 1.502 1.513 
 (0.943) (0.944) 
Ind. share in total employment 1.343 1.322 
 (1.106) (1.111) 
MNE share in ind. exports / ind. 
share in total exports 

-0.107*** -0.107*** 

 (0.0310) (0.0310) 
Ind. output share of foreing firms 0.182*** 0.179** 
 (0.0704) (0.0705) 
MNE share in pro-export industries 
by voy. 

0.411*** 0.0901 

 (0.0974) (0.129) 
Urbanization -0.140 1.406 
 (0.108) (1.709) 
Telecom lines density 0.145** 0.171* 
 (0.0726) (0.0883) 
R& D Spending per person -0.0667*** -0.0258 
 (0.0161) (0.0169) 
Road density -0.0408 0.156 
 (0.0420) (0.132) 
Innovation spending per person 0.00196 0.00363 
 (0.0103) (0.00936) 
   
Observations 34802 34802 

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
 

In Table IV we present estimation results obtained from the extended specification of our 

estimating equation in which we control for regional characteristics in addition to firm and 
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industry characteristics. In column (1) we present estimation results obtained from the 

specification in which we included a regional measure of agglomeration economies (the level 

of urbanization), a regional measure of telecommunication density, regional R&D spending 

per person, regional road density and regional innovation spending per person. It turns out, 

however, that the inclusion of these additional explanatory variables does not change our 

previous conclusions, as the majority of these additional variables are not statistically 

significant at all. The estimated parameters on both the geographic concentration of MNE 

export activity and the total concentration of foreign activity are statistically significant at the 

1 per cent level. Moreover, the value of the estimated parameter on the former variable is 

bigger than the value of the estimated parameter on the latter variable. Additionally, it can be 

noticed that the measures of the overall concentration of economic activity and the overall 

concentration of export activity are not statistically significant. Only two of the additional 

control variables are statistically significant: telecommunications density at the 5 per cent 

level and the R&D spending per person at the 1 per cent level. However, the estimated 

parameter on the R&D variable displays a counterintuitive negative sign. 

In column (2) we study the robustness of our results presented in column (1) by controlling 

for regional fixed effects. It can be noticed that in this case only the estimated parameter on 

the total concentration of foreign activity is statistically significant at the 5 per cent level and 

the estimated parameter on the geographic concentration of MNE export activity is not 

statistically significant at all. Moreover, the measures of the overall concentration of 

economic activity and the overall concentration of export activity are not statistically 

significant. 

In Table V we show the estimation results obtained from the Heckman selection model. In 

this model our dependent variable is the share of exports in total sales revenues. In column 

(1) we present estimates obtained from the baseline specification in which we do not control 

for regional fixed effects nor for regional characteristics. It turns out that the estimated 

parameter on the measure of regional concentration of MNE export activity is statistically 

significant at the 1 per cent level. However, the estimated parameter on the measure of total 

concentration of MNE activity is not statistically significant at all. Moreover, the measures of 

the overall concentration of economic activity and the overall concentration of export activity 

are statistically significant at the 1 per cent levels. 

In column (2) we additionally control for regional dummies (fixed effects) for particular 

voivodeships. It turns out, however, that the estimated parameters on the measures of the 
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regional concentration of MNE export activity and the total concentration of foreign activity 

are not statistically significant at all. Moreover, the measures of the overall concentration of 

economic activity and the overall concentration of export activity remain statistically 

significant at the 5 and 1 per cent levels, respectively. 

Finally, in column (3) we present estimation results obtained from the extended specification 

of our estimating equation in which we explicitly control for a number of regional 

characteristics including a regional measure of the level of urbanization, a regional measure 

of telecommunication density, regional R&D spending per person, regional road density and 

regional innovation spending per person. It turns out that the estimated parameter on the 

geographic concentration of MNE export activity variable is now statistically significant at 

the 5 per cent level but the estimated parameter on the total concentration of foreign activity 

is not statistically significant at all. Additionally, we can notice that the measures of the 

overall concentration of economic activity and the overall concentration of export activity are 

statistically significant at the 1 per cent level. 

6. Conclusions 

In this paper we studied the impact of FDI on export activity of domestic firms in Poland 

using the Polish firm level data for 2000-2008. We distinguished between spillovers related 

to the concentration of MNE export activity and the spillovers related to the concentration of 

MNE total economic activity, having controlled for the overall concentration of economic 

activity, the overall concentration of export activity as well as a number of other firm, 

industry and regional characteristics. We found that in the majority of the estimated 

regressions the parameter on the measure of geographic concentration of MNE export activity 

displayed a positive sign and was statistically significant. Moreover, we found that also the 

estimated parameter on the total geographic concentration of total MNE activity was also 

positive and statistically significant in the majority of our regressions. This means that the 

probability of exporting by domestic firms is positively related both to the geographic 

concentration of MNE export activity and the total concentration of MNE activity. Therefore, 

our estimation results show that both channels of knowledge spillovers from MNEs are 

important for export activity of domestic firms in Poland. However, in the majority of our 

regressions the estimated parameter on the regional concentration of MNE export activity 

was of higher magnitude than the one obtained for the regional concentration of total MNE 

activity. This means that the export spillovers from FDI are more important for export 

activity of domestic firms than general spillovers from FDI.  
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TABLE V. Heckman regression results. 

 (1) (2) (3) 
VARIABLES Baseline Voy. dummies Regional 
log(tfp) 0.0441*** 0.0451*** 0.0321*** 
 (0.00453) (0.00449) (0.00407) 
Firm's share in industry 0.389*** 0.373*** 0.340*** 
 (0.0447) (0.0443) (0.0398) 
PPI domestc/overall 0.0266 0.0166 0.0193 
 (0.0361) (0.0359) (0.0543) 
Average wage -0.00538 -0.0123** 0.0165*** 
 (0.00560) (0.00559) (0.00510) 
Liquidity measure -0.0450*** -0.0431*** -0.0390*** 
 (0.00254) (0.00253) (0.00228) 
Fixed capital per employee -0.00475** -0.00435* -0.0130*** 
 (0.00238) (0.00234) (0.00204) 
Majority state ownership -0.0861*** -0.0822*** -0.0958*** 
 (0.00699) (0.00695) (0.00679) 
Voy. share in total exports 0.151* -0.318 0.388*** 
 (0.0880) (0.193) (0.0954) 
Voy. share in total employment -1.025*** 0.0371 -0.917*** 
 (0.129) (0.649) (0.145) 
Voy. share of MNE (partial) in 
revenues 

0.201*** 0.0894* 0.181*** 

 (0.0269) (0.0506) (0.0292) 
MNE share in voy. exports / voy 
share in total exports 

-0.00739 -0.0560** -0.00773 

 (0.0143) (0.0277) (0.0182) 
Ind. share in total exports 1.728*** 1.827*** 1.856*** 
 (0.421) (0.420) (0.431) 
Ind. share in total employment 1.617*** 1.427** 1.971*** 
 (0.584) (0.582) (0.573) 
MNE share in ind. exports / ind. 
share in total exports 

-0.0189 -0.0197 0.00288 

 (0.0168) (0.0167) (0.0196) 
Ind. output share of foreing firms 0.0596 0.0622 0.0441 
 (0.0399) (0.0397) (0.0430) 
MNE share in pro-export industries 
by voy. 

0.100*** 0.0404 0.0709** 

 (0.0240) (0.0427) (0.0303) 
Agglomeration   0.0402 
   (0.0355) 
Telecom lines density   0.0430* 
   (0.0248) 
R& D Spending per person   -0.0209*** 
   (0.00590) 
Road density   -0.120*** 
   (0.0118) 
Innovation spending per person   -0.00520 
   (0.00512) 
Constant -0.178** 0.0131 -1.200*** 
 (0.0838) (0.0978) (0.150) 
    
Observations 57790 57790 49116 
rho 0.161 0.130 -0.135 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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