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1. Introduction 

Recent developments in the empirical trade literature has placed the relation between labor 

productivity and exporting to the center of analysis in the models of ‘new strand of trade 

theory’. In particular, Melitz (2003), by relaxing the key assumption of firm symmetry in the 

Krugman (1980) monopolistic competition model, has introduced firm heterogeneity in terms 

of labor productivity. In his model productivity differences among firms are exogenously 

given and each firm has to pay fixed costs of entry into domestic and foreign markets. The 

model predicts that the most productive firms with lowest marginal costs are able to cover the 

fixed cost of entry and become exporters.  

A large empirical literature has found that exporters are more productive than non-exporters, 

and that they often have higher productivity growth. This productivity advantage of exporters 

could be explained by two hypotheses (Bernard and Jensen (1999) and Bernard and Wagner 

(1997), namely more productive firms self-select into export markets and learning-by-

exporting. The theoretical model by Melitz (2003) has shown that only firms with a 

productivity level above a critical threshold find it profitable to export. This self-selection of 

more productive firms into export markets can be explained by the presence of fixed and 

variable costs associated with exporting. The majority of the empirical studies find support for 

the theoretical prediction of the Melitz (2003) model, i.e. more productive firms self-select 

into foreign markets, while there are also some studies demonstrating that learning by 

exporting significantly affects firm productivity. 

The Melitz (2003) framework can be used to study other related issues as well. In particular, it 

can be applied to study the effects of trade liberalization. According to the approach, the fall 

in the cost of importing will force the least productive firms to exit the domestic market, and 

will thus reallocate the market shares from inefficient firms to more productive firms. As a 

result, the average level of productivity within the sector increases. On the other hand, a 

reduction in the cost of exporting reduces the threshold level of productivity that firms need to 

export and consequently the highest productivity non-exporters can enter the export markets.  

Most of the empirical studies, confirming the self-selection hypothesis, analyze firms’ export 

performance depending on labor productivity or on TFP. The other frequently used 

explanatory variables reflects the size of a company, its resources and its physical and human 

capital, the level of internationalization and other variables based on some extensions of the 

Melitz model (e.g. EFIGE (2012)). Most of these studies focus on manufacturing firms. The 

majority of work analyzing trade barriers and implications of trade liberalization also deals 

with manufacturing firms. The empirical studies on services firms are rare, since the number 

of those firms in existing databases is usually quite limited.  

One of the studies on services’ firms was presented by Siedschlag et al (2010). They 

examined the effects of internationalization of firms on their innovation and productivity 

performance in manufacturing and in services firms in Ireland. They found both similarities 

and differences with respect to the effects of international linkages on innovation and 

productivity for manufacturing and services firms. Notably, while foreign-owned firms in 

manufacturing were more likely to invest in innovation and to be successful at innovating, 

they find no significant link in the case of foreign-owned firms in services. In a recent paper, 

Crozet et al. (2012) analyze export barriers using a new French firm level dataset on 

professional services trade. The authors analyze implications of existing trade barriers in 

services. They find that domestic regulations do matter for services trade.  
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In the past, Poland, like many non-market economies in Central and Eastern Europe, relied on 

public transportation services provided by large state-owned enterprises. However, the 

situation changed dramatically in early 1990s with the beginning of transition and adoption of 

privatization programs. Bigger state-owned enterprises were split and transformed into public 

or private enterprises. During the transformation process the rail transport’s share of the 

modal split decreased sharply, and the increased demand for road transportation services and 

the surge of private traffic led to considerable bottlenecks in infrastructure. The additional 

challenge emerged when Poland acceded to the European Union in 2004.  

 

The European Union made a significant legal progress in liberalizing, by issuing a number of 

Directives in all transport services. For example, the main objectives of reforms in the rail 

sector, that started during the 1990s were to: (i) improve competition; (ii) create more and 

better integrated international freight rail services; (iii) improve the efficient use of 

infrastructure capacity; (iv)facilitate the creation of a single European rail space; and (v) 

reduce the declining modal share of railways. On the other hand the liberalization of road 

freight transport services required the harmonization of rules and regulations in the road 

transport sector among the Member and Candidate Countries concerning market access and 

competition, pricing and fiscal conditions, social conditions, technical conditions, and road 

safety. In addition the EU emphasized that the infrastructure should be accessible to all 

current and potential service providers on a non-discriminatory basis, and that road 

infrastructure as a whole should be sufficient.  

 

Did those EU liberalization efforts had a significant impact on the performance of Polish and 

EU firms operating in transportation sectors? In this paper we analyze several aspects of 

economic performance of firms in transport sub-sectors over last few years including the 

impact on relative size, labor productivity and price cost margins.  

 

 

The structure of the paper is as follows. In Section 1 we describe the changes in levels and 

composition of Poland’s trade in transportation services experienced during the period 2003-

2010. In Section 2 we use the Orbis firm level data for the EU countries and Poland to 

describe the changes in labor productivity and size of the firms. Next we analyze the changes 

in price-cost margins (PCMs) and in minimum scale of efficiency (MESs). In the fourth 

Section we analyze the major determinants of PCMs in Poland and other EU members. The 

last section concludes.  

 

2. The pattern of Poland’s trade in services 

Poland was a net importer both in total transport services and in road transport services. 

However, since 2002 Poland became a net exporter in freight road transport services. On the 

other hand, since 2004 Poland has been a net importer of air freight transport services. In sea 

freight transport services Poland became a net importer in 2006 and this status changed only 

in 2009 due to the global financial crisis when value of imported services in all of the 

transport sub-sectors decreased substantially. In terms of the rail sector Poland remained a net 

exporter until 2010. For total rail transport services trade balance became negative in 2010.  

The data on bilateral trade flows in transport services are available for Poland since 2004. The 

majority of transportation services imported by Poland is supplied by other European 

countries. The share remained quite stable since the EU accession and was close to 83 percent 
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(Figure 5). The changes in the geographic export pattern were more dynamic in the period. As 

Figure 6 shows, the total share of services exported to Europe rose from 85 percent in 2004 to 

over 90 percent in 2010. The second largest continental trade partner was America, followed 

by Asia. Although the trade share of services imported from Asia remained stable during the 

last decade, the trade share of America was constantly decreasing in favour of trade with 

European countries.  

Germany remained the most important country among Poland’s trade partners in 

transportation services. It accounted for over a quarter of total value of imports as well as of 

exports. The domination of Germany among trade partners is natural, as it is one of the largest 

neighbours with a strong and stable economy. Netherlands, France and Russian Federation 

were among the largest receivers of Polish transportation services. The United States of 

America was 7
th

 largest receiver of Polish exports in 2010. On the other hand, the US was the 

second largest supplier, after Germany, of transportation services to Poland in 2010.  

Figure 1. Value of transport services exports in Poland (US million Dollar) 
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Figure 2. Value of transport services imported by Poland (US Dollar million)  

 

 

Figure 3 Supplying markets for transport services imported by Poland 
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Figure 4 Importing markets for transport services exported by Poland  
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The gradual evolution of Poland’s pattern in services’ trade is quite pronounced. We observe 

the decreasing share of rail and maritime services at the expense of road and air services. 

European countries were and are the key partners in Poland’s trade in the road and rail 

transport services.  

 

3. Firm level analysis of transport sector in Poland 

The aim of this section is to provide a comprehensive picture of the enterprises active in the 

transport sectors across selected EU countries with focus on Poland. For this purpose, we 

exploit the Orbis database by Bureau Van Dijk that collects balance sheet data for 90 million 

companies around the world, together with firm ownership characteristics. The analysis is 

performed on a sample of 169,394 transportation firms, 3,299 operating in Poland, for which 

we have financial data for the period from 2002 to 2011. We discard firms for which we do 

not have observations for the operating turnover in the period of analysis and we exclude from 

our study firms active in transportation via pipelines (NACE 495) and the few firms active in 

the aerospace industry (NACE 512). The analysis covers also firms from Czech Republic, 

France, Germany, Hungary, Italy, Poland, Romania, Slovak Republic, and Spain.  

In Table 1, we show our sample coverage by main industries, confronting our data with 

census official figures retrieved from Structural Business Statistics by Eurostat, available only 

until year 2009. An overwhelming majority of transportation firms is active in the road 

(freight or passenger) industry. However, most of activities in this industry are presumably 

micro-firms (taxi operations, removal services) not obliged to present balance sheet data, 

hence we don't have information on their financial accounts and we are able to retrieve only 

about 25 percent of the whole industry. Similarly for the maritime transportation industry, we 

cover about 40 percent of the recorded activities. On the other hand, our sample is able to 

catch about 70 percent of recorded airline companies and 80 percent of recorded rail 

companies in 2009. Our analysis is based on several performance variables that are related to 

firm efficiency and competitive environment, and we analyze price cost margins and labor 

productivity.  

Firms in transport sectors in analyzed countries differ in size, both across sectors and 

geographically. Table 1 shows that while firms in transport sectors employ 34 employees on 

average, their size is larger in  selected EU15 countries than in the analyzed CEECs. In 

Poland, however they are markedly larger, with an average of 155 employees. In all cases the 

skewness of distribution is apparent with a mean significantly higher than the median. In 

Poland firm size is also much more diversified than in other CEEs with the standard deviation 

more than three times larger. 

Table Błąd! W dokumencie nie ma tekstu o podanym stylu. Overall firm size (employment) 

comparison 

  
old and new members 

PL 
CEE EU-15 Total 

Mean 21 43 34 155 

Median 2 4 3 27 

Standard Error of 

Mean 
1 3 2 14 

Standard Deviation 417 1568 1265 1348 

Valid N 213250 354099 567349 9148 
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Sectoral composition of enterprises partially reveals the source of such large discrepancies. In 

passenger rail transport, (see Table 2) the average employment in Poland stood at over 10 

thousand with the median observation at 293. Polish railways sector employed twice as many 

employees as the average among all the analyzed countries and almost 3 times the average 

among the CEECs. These numbers reflects an oligopolistic structure of the market, and 

relatively moderate results of downsizing processes reached by Polish railway companies, that 

emerged from the incumbent state company (PKP). Such differences are not found in freight 

rail transport, where firm size is markedly smaller. 

In comparison to other transport sectors, enterprises in rail transport are visibly larger. On the 

extreme of the spectrum is the freight road transport (see Table 3), where the mean of the 

enterprise size in the analyzed countries is 15 employees. The fragmentation in the transport 

sector is also suggested by the sample sizes – 75 percent of all analyzed observations are 

found in the freight road transport sector. While the mean estimate for Poland suggests that 

even in road transport, the average enterprise size is larger than everywhere else. One has to 

treat this result with caution:  the detailed analysis reveals that there are roughly 60 thousand 

enterprises operating in that sector, however in a dataset such as Orbis, micro-firms might be 

underrepresented since they don't report balance sheet data.  

Table 2  Firm size (employment) comparison – rail transport 

   
old and new members 

PL 
Passenger rail transport CEE EU15 Total 

 
Mean 3657 6272 5309 10247 

 
Median 20 37 32 293 

 

Standard Error of 

Mean 
749 1806 1174 2757 

 
Standard Deviation 11212 35390 28949 17434 

 
Valid N 224 384 608 40 

   
old and new members 

PL 
Freight rail transport CEE EU15 Total 

 
Mean 267 102 222 265 

 
Median 24 12 20 128 

 

Standard Error of 

Mean 
44 16 33 26 

 
Standard Deviation 1209 276 1041 386 

 
Valid N 739 282 1021 216 

 

Table 3. Firm size (employment) comparison – road freight transport 

  
old and new members 

PL 
CEE EU15 Total 

Mean 10 17 15 53 

Median 2 4 3 16 

Standard Error of 

Mean 
0 1 1 2 

Standard Deviation 81 481 388 150 

Valid N 152436 272410 424846 6135 
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Table 4 Firm size comparison – sea transport 

   
old and new members 

PL 
Passenger sea transport CEE EU15 Total 

 
Mean 22 38 37 43 

 
Median 6 2 2 15 

 

Standard Error of 

Mean 
3 6 5 7 

 
Standard Deviation 41 261 252 58 

 
Valid N 175 2183 2358 64 

   
old and new members 

PL 
Freight sea transport CEE EU15 Total 

 
Mean 38 240 214 63 

 
Median 9 8 9 18 

 

Standard Error of 

Mean 
4 49 42 9 

 
Standard Deviation 76 2273 2123 87 

 
Valid N 324 2185 2509 103 

Sea transport companies are relatively scarce in Poland and in the CEE countries (Table 4), 

and in both cases they are visibly smaller than in the analyzed EU15 members. A similar 

picture is found for air transport companies (Table 5). While some of the analyzed EU15 

members, such as France and Germany, operate large airlines, the air transport enterprises in 

Poland and other CEEs are characterized by smaller size and are relatively less numerous.  

Table 5 Firm size (employment) comparison – air transport 

 

   
old and new members 

PL 
Passenger air transport CEE EU15 Total 

 
Mean 153 1180 967 147 

 
Median 8 3 4 15 

 

Standard Error of 

Mean 
25 204 162 53 

 
Standard Deviation 632 9943 8869 584 

 
Valid N 617 2365 2982 120 

   
old and new members 

PL 
Freight air transport CEE EU15 Total 

 
Mean 22 79 63 38 

 
Median 6 5 5 18 

 

Standard Error of 

Mean 
3 16 11 6 

 
Standard Deviation 47 339 289 29 

 
Valid N 181 455 636 23 

Table 6 shows the comparison of simple labour productivity (value added per employee), 

revealing rather striking differences between enterprises in the CEEs and the EU15. The 

average revenues per employee in the overall sample stand at 358 thousand USD. The average 

productivity among the selected EU15 is over 50 percent higher, while the average among the 

CEE countries is over 5 times lower. In Poland, the average revenue per employee in the 
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analyzed period is 91 thousand USD. Highest revenues per employee in Poland are recorded 

in air transport and sea freight transport. The lowest revenues are found in rail transport 

followed by road freight transport. 

 

Table 6 Labour productivity comparison 

Sector Variable 
old and new members 

PL 
CEE old EU Total 

Total Mean 31 598 358 91 

  Median 11 111 64 33 

  Standard Error of Mean 0 41 24 3 

  Standard Deviation 141 19914 15121 230 

  Valid N 173533 236018 409551 7081 

Passenger rail transport Mean 199 729 515 94 

  Standard Error of Mean 39 150 91 23 

Freight rail transport Mean 215 526 288 87 

  Standard Error of Mean 27 195 50 8 

Freight transport by road Mean 35 476 304 104 

  Standard Error of Mean 0 6 3 3 

Sea passenger transport Mean 139 870 804 88 

  Standard Error of Mean 19 162 147 13 

Sea freight transport Mean 221 11384 9495 238 

  Standard Error of Mean 32 6884 5720 43 

Passenger air transport Mean 348 4442 3512 623 

  Standard Error of Mean 52 1138 880 117 

Freight air transport Mean 253 6763 4800 189 

  Standard Error of Mean 32 2865 2005 78 

 

Firm size together with the degree of liberalization affects the competitive environment where 

firms operate. In order to assess the degree of competitive pressure, we calculated price-cost 

margin for each firm according to the following 

formula:    
                                              

        
 

We assume here that cost of materials and cost of employment are both variable costs and 

therefore such that     
     

  
 

   

 
  proxies the Lerner index. Indeed, Lerner (1934) 

demonstrated that this simple index is equivalent to the negative inverse of the perceived price 

elasticity of demand for a firm’s product. PCM can vary from zero to one. When PCM equals 

zero, it indicates that the firm has no market power at all, approaching the perfectly 

competitive solution. A lower level of a firm-level PCM reflects in principle a higher level of 

competitive pressure, with firms less able to raise profits.  

 

Analysis of PCMs at the firm level has to be performed with caution. In the case of 

transportation, firm’s barriers to entry and strong economies of scale have to be taken into 

account, and thus a perfectly competitive market structure is not the rule. Rather, 

monopolistic competition or even oligopolies can allow firms to benefit from a consistent 

market power mirrored in a higher share of profits. Moreover, the necessity to break-even in 

presence of high fixed costs, especially in the case of airline and railway companies, can 

imply a threshold for economies of scale that can be covered only by a higher markup. This 

can reflect a lower positive bound for PCM for firms that have to sustain a relatively high 

portion of fixed costs in their daily operations and the existence of such technological barriers 

can prevent the entry of smaller firms, allowing incumbent firms to enjoy a certain degree of 

market power. Indeed, from our data we note that overall PCM is on average 0.45, a threshold 

that we consider relatively high if confronted for example with firms in the manufacturing 

industries. This overall average is relatively consistent across countries and is even higher 
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among CEEC. However, a more detailed sectorial comparison of PCMs reveals in each 

sector, except the road transport, that PCMs are higher in the CEEC than in the selected EU15 

countries. The discrepancy between the average for all transportation firms and the analyzed 

transport sector stems mainly from the relatively fragmented and competitive road passenger 

sector in the CEEC, where PCMs tend to be lower than in the EU15. 

Figure 5 shows the distribution of PCMs, revealing their similarity across analyzed country-

industry pairs. PCM’s in air transportation are higher than in other sectors, while PCMs in rail 

and road tend to be lower. While there is not so much variation in the PCMs between 2002 

and 2010 in the analyzed country groups, in Poland there is a marked increase in PCMs in the 

road transportation sector, indicating some industrial consolidation processes. While in road 

transportations the spread of PCMs has fallen over time, the reverse process can be found in 

other transportation sectors. 

The relative stability of PCMs over time are somewhat surprising, given the large number of 

EU directives, liberalizing all transportation sectors. A possible explanation is that, despite all 

liberalization efforts, the competition in the transportation sectors did not tighten in the 

European countries over the analyzed period. Preliminary evidence shows (see Ghodsi, 

Hagemejer, Mach, ETSG 2013) shows that barriers in trade of transportation services did not 

decline during the period under consideration.  

Figure 5: Distribution of price-cost margins 

 

 

Figure 6 Minimum Efficiency Scale by industry, our estimate from sample data 
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To better understand the changing competitive environment, we look at the minimum 

efficiency scale (MES) by main industries, adopting an indicator first proposed by Comanor 

and Wilson (1967) assuming that the distribution of firm size in a sector reflects the presence 

of (technological or legal) barriers to entry. According to this index, once the firms in our 

sample have been ordered by size in each country-industry pair, we are able to calculate the 

average sales of the largest firms accounting for the first 50 percent of total sales. This size 

threshold can be assumed to represent the minimum efficiency scale specific for each sector. 

In Figure 6, we report the dynamics of MES separately for air, rail, road and water 

transportation industries for the period of the analysis. 

A strongly decreasing minimum efficiency scale (MES) for the airline companies is in line 

with what we expected. The sector has seen an entry of a discrete amount of low-cost firms 

that have benefited from lower technological barriers to entry and the competitive pressure 

has risen considerably. On the other hand, the highest minimum efficiency scale can be 

retrieved for railway companies, for which the fixed investment in infrastructure is still very 

important and it can impede the entry of smaller firms. Water transportation shows stability 

from the beginning to the end of the period, while not surprisingly road transport is the 

industry where minimum efficiency scale is lowest and weakly decreasing over the period. In 

this latter case, however, since our sample does not include micro-firms, which do not report 

balance sheet data, and many transportation firms in the road sector are usually micro-firms, 

we cannot exclude the conclusion that the actual minimum efficiency scale (MES) is even 

lower than our estimate. 

4. Determinants of price cost margins and total factor productivity  

We look first at some possible determinants of price costs margins. Given the fact that PCMs 

are quite stable over the analyzed period of time we try to analyze which firm level 

characteristics can be correlated with the observed patterns of price-cost margins. For this 

purpose we run a simple empirical model given by the following equation: 
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where           is the lagged level of the price cost margin for each firm i operating in 

country c and in sector k, where         is the  firm-level Total Factor Productivity
1
, sizeikct is 

measured in terms of number of employees,         it the capital intensity measured by the 

capital-labour ratio,          is the cost per employee and stateikct ,             and 

            are binary variables, the first indicating if the firm is owned by a public authority, 

the second and the third ones respectively if the firm is owned by a foreign shareholder and if 

the firm has invested in activities abroad. In our baseline strategy we also include country-per-

industry fixed effects (   ) and time fixed effects (θt). 

The results in Table 7 suggest that the PCM growth rate slows down with its initial level: 

when approaching a lower limit, further reductions of margins are smaller and smaller. PCM 

is however positively correlated with total factor productivity, which seems prima facie a 

puzzling result as it can suggest that it is not the competitive pressure that fosters TFP.  

Table 7 Determinants of PCM growth 

Dependent variable : Poland CEECs EU15 All EU 

PCM growth rate         

(log of) pcmt-1 -.381*** -.615*** -.239*** -.405*** 

  (.010) (.002) (.001) (.001) 

(log of) firm sizet -.041*** -.097*** -.055*** -.078*** 

  (.004) (.001) (.001) (.001) 

(log of) total factor productivityt .187*** .404*** .211*** .312*** 

  (.007) (.002) (.002) (.001) 

(log of) capital intensityt .041*** .061*** .056*** .070*** 

  (.003) (.001) (.001) (.001) 

(log of) wage billt -.137*** -.389*** -.200*** -.280*** 

  (.008) (.002) (.001) (.001) 

state owned -.062*** .058*** .022*** .037*** 

  (.015) (.018) (.008) (.008) 

foreign owned .043** .065*** -.068*** -.058*** 

  (.017) (.014) (.007) (.007) 

foreign inwestor .022 -.081 -.057*** -.084*** 

  (.091) (.082) (.012) (.015) 

Constant -.757*** -1.733*** -.323*** -.753*** 

  (.101) (.010) (.006) (.004) 

Observations 4,400 93,676 182,625 276,301 

Industry fixed effects Yes No No No 

Country*industry fixed effects No Yes Yes Yes 

Time fixed effects Yes Yes Yes Yes 

Adjusted R squared .261 .482 .175 .318 

 

Indeed, as we have observed before, transportation industries present some economies of 

scale and higher barriers to entry that can allow firms to benefit from a position of market 

power. It might be the case that in order to be efficient many firms have to practice higher 

markups in order to cover higher fixed costs and, also, that further competitive pressure is 

prevented from the difficulty of smaller firms to reach the minimum efficiency scale in order 

to break-even. This intuition seems confirmed by the negative correlation of PCM growth 

rates and size: bigger firms are able to reduce their mark-ups thanks to the scale of production 

                                                 

1
The methodology of TFP calculation is described in the next section. 
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that they have reached, while smaller firms have to recover a higher margin because part of 

the margin on variable costs is used to cover higher fixed costs that they cannot smooth on a 

higher level of production. In fact, enterprises that are on average more capital-intensive  have 

usually increased their markups. At the same time, price-cost margins are negatively related to 

the wage bill, presumably indicating a quality-effect, for which when more skilled workers 

are employed in the production process, the firm is able to practice a higher price because the 

consumer perceives a higher quality of the service.  

An interesting phenomenon is observed when analyzing the effects of state ownership. While 

in Poland state-owned firms on average set the markup at a level lower by 6 percentage 

points, in the overall sample the PCM premium of state ownership is on the positive side. This 

can indicate that Polish state-owned enterprises provide lower quality services and/or are not 

abusing their dominant position. 

It is also interesting to note that while in Poland and the CEECs foreign firms tend to increase 

price-cost margins with respect to domestic firms, their EU15 counterparts do just the 

opposite. If a firm is a foreign investor, it has a negative effect on its markups (it might be an 

effect of cross subsidization) but only in the EU15. On the other hand the inflow of foreign 

capital could have had a positive impact on the competitive price strategy in CEEC countries.  

In this section we reverse our strategy to look at determinants of firms’ TFP levels, which in 

accordance with  heterogeneous firms empirics have a major impact on export performance of 

firms. In this estimation the PCM is treated as one of the independent variables, potentially 

affecting TFP growth. But, as it was mentioned earlier, the level of PCM can be treated as an 

endogenous variable reflecting either the state of competitive pressure in a given market as 

mirrored by firm-level markups enjoyed in this market. It is important to note here that we 

don't presume any causal effect. We prefer inferring from correlations of these variables with 

other firm-level characteristics in order to shed more light on the relationship that links them 

and the theoretical literature to which we make reference.  

We estimate Total Factor Productivity (TFP) using Levinsohn-Petrin’s (2003) methodology 

that exploits a  an intermediate input to control for unobserved productivity shocks. 

 

Following this strategy, we are able to estimate firm-level productivities based on a 

homogeneous production function for each country-industry pair.  

In order to account for unobserved time-varying effects (inflation and exchange rate 

dynamics), we further include time fixed effects. 

Thereafter, we estimate the following empirical model taking as dependent variable the rate of 

change of productivities of transportation firms: 

                                                               
                                                                                     , 

where         is the  firm-level growth rate of TFP,         is a proxy for country-level 

investment in infrastructure (railway length, road density, airports, vessels),            is 

the urban population growth rate,         is the GDP per capita growth rate,       is the 

increase/decrease in firm-level price-cost margin,          is firm-level financial pressure 
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ratio, i.e. the interest paid on a measure of cash flow represented by the summation of interest 

paid plus depreciation plus profit (see Nickell and Nicolitsas, 1999),     is the firm-level 

investment,      is the (log of) firm-level employment,         and       are dummy 

variables for relevant ownership status. Standard errors in all regressions are clustered by 

country, due to the fact that variation of some variables is only at country-level. 

The results for each main industry are presented in Table 8. An increase in firm-level 

productivity is positively related to the firm-level price-cost margin and the magnitude of the 

estimate is consistent across industries.  Here we confirm the peculiar relationships that we 

found in Table 7, with transportation industries that can benefit from a higher market power 

due to economies of scale and higher barriers to entry.  

Table 8 Determinants of TFP growth 

Dependent variable : Railway 

transport 

Road transport Water 

transport 

Air transport 

TFP growth ratet         

Infrastructure investmentt .030*** .003** -.097*** .026*** 

  (.008) (.001) (.006) (.001) 

urban population growtht -1.947*** -2.993 1.642*** -.676 

  (.450) (1.787) (.279) (1.583) 

GDP per capitat .008*** .018*** .017*** .033*** 

  (.001) (.001) (.002) (.009) 

D_price-cost margint 2.240*** 1.903*** 1.812*** 2.163*** 

  (.318) (.324) (.462) (.140) 

D_financial pressuret -.011 -.004*** -.099*** -.002*** 

  (.009) (.001) (.039) (.000) 

investmentt -.001 -.001 -.002 .001 

  (.060) (.008) (.002) (.001) 

log_sizet -.011*** -.014*** .006 -.010*** 

  (.001) (.002) (.004) (.002) 

foreign owned .025** .026* .095 -.036 

  (.009) (.013) (.049) (.133) 

state owned .011 .045** .093 .078 

  (.020) (.015) (.191) (.044) 

Constant .137*** .099*** -.078* .102*** 

  (.010) (.009) (.036) (.022) 

Observations 11,597 59,636 1,201 1,091 

Errors clustered by country Yes Yes Yes Yes 

Years 7 7 7 7 

Countries 9 9 9 9 

Adjusted R squared .376 .592 .656 .700 

Firm-level growth of productivity is however negatively related to the size of the firm (except 

water transport, where it turns out not to be significant), suggesting that while firms increase 

size, the scope for improvements in productivity falls.  

TFP growth in transport industries is significantly faster in countries with higher GDP per 

capita. This effect is significant despite the fact that the quality of infrastructure that may be 

related to GDP per capita is already controlled for. While the development of infrastructure is 

positively related to TFP growth in 3 out of 4 sectors, in water transport the coefficient is 

negative and significant, suggesting that in countries with fewer ports water transport expands 
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at a faster rate. Growth of urban population is negatively related to the TFP growth in railway 

transport. In the case of water transport, this relationship turns out to be positive.  

Both foreign and state ownership have a favorable effect on TFP, but this is true only for rail 

and road transport. However, while the TFP premium related to foreign ownership is more 

than twice higher that of state ownership in the case of rail transport, this relation is reversed 

in the case of road transport. The level of investment is unrelated to TFP growth. At the same 

time firms suffering from stronger financial pressure experience slower TFP growth, because 

to invest in restructuring financial resources are needed and a more stringent constraint on the 

ability to obtain these resources can hinder productivity gains. 

Conclusions 

We have analyzed the overall characteristics of Polish firms in transport sectors. The analysis 

allowed us to present a comparison of Polish firms in the transport sector to their counterparts 

in other EU countries. Moreover, we were able to quantitatively assess the most notable 

differences between the firms in the transport sectors and selected remaining sectors in the 

economy. Our analysis covered the evolution of price-cost-margins (PCMs). The results show 

that Polish firms in transportation sector are usually larger than those in other EU countries, 

especially in the railway and road transport sectors. The exception is air transportation firms 

where Polish firms are visibly smaller. There are also significant differences in terms of labor 

productivities. According to that measure, Polish firms are roughly six times less efficient in 

comparison to firms from the old EU member states. On the other hand their efficacy is about 

three times higher in relation to those operating in other CEEC.  

The analysis of market characteristics of EU firms reveals that PCMs are fairly stable in all 

transport sectors over the analyzed ten years period, but there are important differences in the 

average levels of PCM among different sectors. The lowest PCMs are in railway sector and 

the highest in air transportation. Thus, we can conclude that the observed PCMs are driven by 

low productivity and not necessarily by competitive pressure. In the case of Poland, while 

competitive pressure in rail services is rather low, inefficiencies in the major rail service 

providers result in poor financial condition of the enterprises. 

We observed a strongly decreasing minimum efficient scale (MES) for the EU airline firms 

over the last decade. A number of low-cost firms have benefited from lower technological 

barriers to entry and the industrial competitive pressure has risen considerably. On the other 

hand, the highest minimum efficient scale was observed for railway companies, for which the 

fixed investment in infrastructure is still very important and it can impede the entry of smaller 

firms. 

Analyzing the determinants of PCM growth we observed some peculiar relationships. The 

PCM growth rate slows down with its initial level: further reductions of margins are smaller 

and smaller. But on the other hand PCM is however positively correlated with total factor 

productivity. This puzzling result can suggest that it is not the competitive pressure that 

fosters TFP.  

The transportation industries present some economies of scale and barriers to entry. It might 

be the case that in order to be efficient many firms have to practice higher markups in order to 

cover higher fixed costs and, that competitive pressure is prevented smaller firms to reach the 

minimum efficiency scale and enter the market. Thus, bigger firms are able to reduce their 
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mark-ups thanks to the scale of production. At the same time, PCMs are negatively related to 

the wage bill which presumably reflects a quality-effect.  

The impact of ownership on PCMs is differentiated. In Poland state-owned firms set the 

markup at a lower level, while in the overall sample the PCM premium of state ownership is 

positive. This can indicate that Polish state-owned enterprises provide lower quality services 

and/or are not abusing their dominant position. It is also worth to note in Poland and the 

CEECs foreign firms tend to increase PCMs with respect to domestic firms, while we observe 

the opposite pattern in the EU15 countries. If a firm is a foreign investor, it has a negative 

effect on its markups but only in the EU15. On the other hand the inflow of foreign capital 

could have had a positive impact on the competitive price strategy in CEEC countries, but this 

pattern is observed only in the EU-15 countries.   

In conclusion, we cannot state that the accession of Poland and other CEECs to the European 

Union, which lead to the legal market access liberalization and inflow of foreign capital, did 

have clear implications for transpiration services. The PCM’s remained fairly stable over the 

last years, while the reduction of MES in air services was related rather to technological 

progress than to market access liberalization. Of course, these conclusions have to be verified 

by a direct analysis of relationship between a liberalization progress and PCMs. 
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Appendix A 

 

Total Factor Productivity à la Levinsohn and Petrin (2003) 

 

 

We employ a standard Cobb-Douglas production function: 

        
   

  
   

where Yit is a measure of production (in our case value added), K and L are the capital and 

labour inputs and βk and βl are the inputs coefficients. A is total factor productivity (TFP). 

The traditional technique adopted to estimate the production coefficients and hence compute 

TFP starting from a (log-linearized) production function is ordinary least squares (OLS). 

However, this technique is affected by several problems, including simultaneity bias. 

Indeed, if we take the previous equation in logs we obtain: 

                    

but in order to have a consistent OLS estimator, we need the residual ηit to be uncorrelated 

with βk, βl and the regressors. Instead, as pointed out already by Griliches and Mareisse 

(1995), profit-maximizing firms immediately adjust their inputs at the moment they observe a 

productivity shock, which makes input levels observed at the end of the period correlated with 

the same shocks.  

Since the analyst is not able to observe productivity shocks at the moment they occur, they 

enter in the error term of the estimates (   ). Hence, inputs turn out to be correlated with the 

error term of the regression and thus OLS estimates of production functions are biased. To 

solve this problem, Levinsohn and Petrin (2003) developed a semi-parametric procedure 

which presumes that the error term ηit can be decomposed into two different parts, so that we 

have: 

                        

where ωit is the actual productivity shock, observed by the firm but not by the econometrician, 

while εit is a white noise uncorrelated to inputs. The key point in this strategy is to "turn 

unobservables into observables", namely to find an observable proxy for the 

productivity shock that in our case, as in Levinsohn and Petrin (2003), we assume to be 

retrieved from the change in material costs
2
. 

 

                                                 
2
 Demand for the intermediate input is then assumed to depend on firms state variables kt and ωt and the semi-

parametric procedure is based on a two-stage estimate presuming that productivity is governed by a first-order 

Markow process. For proofs and details of the mathematical demonstration we remind to the original work by 

Levinsohn and Petrin (2003). 


