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Abstract: Transportation sectors play an important role in the economies of the advanced 

European economies. The aim of this paper is to assess the degree of the trade liberalization 

and its impact on bilateral trade of rail transportation services. We estimate a gravity 

equation using bilateral trade data similar to those used in the analysis of merchandise trade. 

In order to do that, we provide an up-to date inventory of the currently available bilateral 

services trade data in rail transportation sub-sector. In our estimations, we include several 

auxiliary variables related to transport infrastructure as well as the volume of bilateral trade 

in goods. The estimated gravity model is then used to compute time varying tariff equivalents. 

In the absence of data regarding possible duties or tariffs imposed on services trade, 

computation of tariff equivalents such as proposed in the study can shed light on the level of 

liberalization. 

 

 

INTRODUCTION 
 

Modern economies are increasingly dominated by services, which cover a broad range of 

industries, encompassing ‘network industries’ such as electricity, natural gas and 

telecommunications, other ‘intermediate services’ such as transport, financial intermediation, 

distribution, construction and business services, and ‘final demand services’ such as 

education, health, recreation, environmental services, tourism and travel. Services for a long 

time were believed to be non-tradable, but technological changes have allowed an increasing 

number of services markets to be contested internationally through cross-border trade (mode 

1) and commercial presence (mode 3).
1
 Economic theory emphasizes that countries can derive 

welfare gains from freer trade, and that the proposition applies to both goods and services. But 

the types and forms of liberalization of services are quite different from those of liberalization 

of merchandise trade. Barriers to the flow of goods typically arise as customs and non-tariff 

barriers (NTBs), and hence for goods trade most discussion of liberalization focuses on tariffs 

and on NTBs. On the other hand, barriers to trade in services are typically regulatory in 

nature, and outcomes of services liberalization depend heavily on the regulatory 

environments. 

 

Recent research indicates that barriers to services trade in the world remain prevalent, and that 

service barriers in both high income and developing countries are higher than those for trade 

in goods. Policies are more liberal in OECD countries, Latin America and Eastern Europe, 

whereas most restrictive policies are observed in Middle East and North Africa (MENA) and 

Asian countries. Overall pattern of policies across sectors is increasingly similar in developing 

                                                 
1
 The General Agreement on Trade in Services (GATS) distinguishes between four modes of supplying services 

trade: cross border supply (mode 1), consumption abroad (mode 2), commercial presence (mode 3), and presence 

of natural persons (mode 4). While mode 1 refers to services supplied from the territory of one member into the 

territory of another, mode 2 consists of services supplied in the territory of one member to the consumers of 

another. On the other hand mode 3 refers to services supplied through any type of business or professional 

establishment of one member in the territory of another (foreign direct investment (FDI)), and mode 4 includes 

both independent service suppliers, and employees of the services supplier of another member (consultants). 
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and industrial countries. Whereas telecommunications and banking services are more 

competitive, transport and professional services remain bastions of protectionism.
2
  

 

Barriers to services trade lead to inefficiencies in service sectors and to high costs of services. 

Since the productivity and competitiveness of goods and services firms depend largely on 

access to low cost and high-quality producer services such as transportation, distribution, 

telecommunications and finance, and since they have powerful influence on economic 

growth, it is of utmost importance to increase the efficiency of service industries, which can 

largely be achieved through liberalization of service industries.  

 

In principle countries can choose to liberalize a service sector unilaterally and try to derive 

efficiency gains. Indeed, during the last two decades there has been significant unilateral 

liberalization in services by different countries driven by the prospects of large welfare gains. 

Many countries have taken action to increase competition on service markets by liberalizing 

FDI and privatizing state-owned or controlled service providers. But unilateral liberalization 

may be constrained by the fact that a country cannot on its own gain improved access to larger 

foreign markets. Second, a country may face difficulty in increasing competition. Finally, a 

country may lack the expertise and resources to devise and implement the appropriate 

domestic regulatory policies.  

 

In recent years the number of regional trade agreements has increased significantly. Many 

provide for free trade in goods but also include some measures to facilitate trade in services. 

Such agreements could lead to gains from liberalization of trade in services. But not much has 

been achieved in terms of actual liberalization with the exception of the European Union (EU) 

and a small number of agreements between high-income countries. On the other hand, 

multilateral negotiations on services began during the Uruguay Round, which culminated in 

the signing of the General Agreement on Trade in Services (GATS) in 1995. Article XIX 

GATS required members to launch new negotiations on services no later than 2000, and 

periodically thereafter. Initial negotiations were launched in 2000, which later became part of 

Doha. Between 2000 and the end of 2005, WTO members pursued a bilateral approach to 

negotiations, submitting request to others and responding to requests with offers. But large 

asymmetries in interest across membership impeded progress. In 2006 WTO members 

launched an effort to complement the bilateral request offer process with a plurilateral or 

‘collective’ approach. This involved subsets of the WTO membership seeking to agree to a 

common ‘minimum’ set of policy commitments for a given sector. But even with the new 

approach not much progress could be achieved until now.  

 

In order to design successful reform strategies it is crucial that the effects of economic 

liberalization be analyzed thoroughly. To do that, we first need to quantify the barriers to 

trade in services. The simplest and most-common approach to measuring the barriers to trade 

in services involves frequency measures developed by Hoekman (1995). A more elaborate 

restrictiveness measure than that of Hoekman has been constructed for different service 

industries by the Australian Productivity Commission (APC) in collaboration with the 

University of Adelaide and the Australian National University. To develop these indices, the 

actual restrictions on trade in a service industry have been compiled from specifically 

designed questionnaires using a number of different sources. These restrictions were then 

assigned scores and grouped into categories, each of which is assigned a numeric weight. 

                                                 
2
 See B. Gootiiz and A. Mattoo (2009). 
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These scores and weights were based on subjective assessments of the costs of restrictions to 

economic efficiency. Finally, the sectoral tariff equivalents were computed using these scores 

and econometrically estimated relations between restrictiveness values and performance 

indicators such as the price of the service under consideration.
3
 Finally, we have the gravity 

approach developed by Francois (1999). 

 

In the following we shall focus our attention on one specific transportation sector, namely the 

rail transportation sector. There are several reasons why the analysis of this specific sector is 

important to understand the implications of liberalization efforts. This sector has been or still 

is nationalized in majority of European countries on the basis of natural monopoly argument, 

and it is also the sector in which network effects exist. The entry to this sector by independent 

operators has been severely limited by the infrastructure ownership. In the majority of 

European countries the rail infrastructure has been owned by state rail undertakings (RUs). 

Although the EU has issued three packages of directives aiming at liberalization of the sector, 

there were large differences in the implementation of legislation among the EU Member 

States as revealed by a study conducted by IBM Consulting Services. The performance of the 

sector depends largely on the quality of rail infrastructure, and the sector faces strong 

competition from road transportation. However, the investments in rail transportation sector in 

Poland and in the majority of new member states of the EU have been far too small in relation 

to modernization and maintenance needs.  

 

The paper is structured as follows. Section 1 focuses on the impact of liberalization of rail 

services. For this purpose we use the gravity approach and the liberalisation indices 

constructed by the IBM Consulting Services. Thereafter, in Section 2 we consider the gravity 

approach to calculate tariff equivalents in the rail sector. Finally, Section 3 concludes.  

 

1. THE IMPACT OF INSTITUTIONAL LIBERALIZATION ON RAIL 

SERVICES’ TRADE  
 

In this section we analyse the impact of liberalization on the import of rail transport services. 

We check whether the liberalization introduced by the European countries has increased the 

trade of these services. This hypothesis will be tested in a standard gravity model using 

econometric techniques. The gravity model has been applied by Park (2002) to trade in 

services. Afterwards, several other authors have used this framework in a similar fashion. 

These include Grunfeld and Moxnes (2003), Lejour and de Paiva Verheijden (2003), Walsh 

(2006) or Marouani and Munro (2011). 

 

We applied the gravity model to all four categories of rail transport services, available in the 

Extended Balance of Payments Services (EBOPS). Thus, our econometric analysis will be 

presented in four separate specifications for each category of rail transport services. In each 

specification, apart from standard gravity variables, four different liberalization indices will 

be included in a separate equation as follows: 

 

  (      )                                         
                (        )      (      )             

 

                                                 
3 See e.g. Findlay and Warren (2000).  
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where “      ” is the import of rail transport service “i” from the partner country “p” to the 

reporter country “r” at time “t”. The term “c” is the intercept. “ ” is one of the liberalization 

indices. “GDP” is the nominal GDP in USD. The variable “diff_GDP” refers to the 

differences of the real GDP per capita in USD between the two countries. “      ” is the 

distance between the two partners in kilometres. In general, according to the gravity approach, 

the volume of trade is an increasing function of the economic potential trading partners (GDP) 

and a decreasing function of the distance between them. “Z” is a vector of some control 

variables as follows, used in the majority of studies based on gravity model. 

 

“Contig”, “comlang_off”, and “colony” are respectively referring to the contiguity, common 

official language, and common colonial history between the two trading partners. These 

variables are expected to increase bilateral trade between the two countries as they are 

reducing the costs associated with trade. “ln_Inv” and “ln_Main” that are respectively natural 

logarithms of rail infrastructure investment and maintenance in each partner country. Those 

variables, improving the quality of rail infrastructure, are expected to have positive effects on 

the trade of rail transport services. “ln_Exrpt” and “ln_Imrpt” are respectively total bilateral 

export and import of goods between the two partners in natural logarithm forms. Since freight 

transport is one of the possible means of goods transportation between European countries, it 

is expected that these variables should have positive impact on the import of rail transport 

services, especially on freight transport services.  

 

“  ”, “  ”, and “  ” are respectively, reporter country, partner country and time fixed effects. 

“     ” is the error term. Running normal OLS estimation for the above model produces 

biased results due to country specific and time fixed effects. Therefore, we used Fixed Effect 

(FE) and Random Effect (RE) estimators, where Hausman test suggests the efficiency and 

consistency of them to be chosen. We recall that geographical variables, that are time 

invariant are dropped out of FE regressions, while they are included in the RE estimations. 

 

The analysis is based on an unbalanced panel database during 2002-2010 for 27 European 

countries (Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, Finland, France, 

Germany, Greece, Hungary, Ireland, Italy, Latvia, Lithuania, Luxembourg, Netherlands, 

Norway, Poland, Portugal, Romania, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, 

United Kingdom). Dependent variable, “      ”, is obtained from TSDv8.7 database 

provided by Francois and Pindyuk (2013). Liberalization indices are collected from IBM, 

Global Business Services and we used interpolation for the missing years during 2002-2010. 

The detailed description of those indices has been presented in the previous section.  

 

The first three control variables and “Dist” are geographical gravity variables gathered from 

CEPII
4
. “Exrpt” and “Imrpt” variables are provided by UN COMTRADE data collected from 

World Integrated Trade Solution (WITS)
5
. Infrastructural variables are collected from 

International Transport Forum at the OECD
6
. The rest of the variables are collected from the 

                                                 
4
 Centre d’Études Prospectives et d’Informations Internationales and Can be found at: 

http://www.cepii.fr/anglaisgraph/bdd/distances.htm 
5
 Can be found at: http://wits.worldbank.org/wits/ 

6
 Can be found at: http://www.internationaltransportforum.org/statistics/investment/data.html 
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World Development Indicators (WDI) provided by the World Bank
7
. The following table 

represents the complete list of variables and data sources. 

 
Table 10: Data Description 

Variable Description Source 

ln_Imirp Import of Transport 

Services – USD Millions 

TSDv8.7 database provided by 

Francois and Pindyuk (2013) 

Services flows (i): EBOPS Code 219: Rail transport  

 EBOPS Code 220: Passenger  

EBOPS Code 221: Freight  

EBOPS Code 222: Other 

ln_Inv Infrastructure Investment – 

EUR Millions 

International Transport Forum at the 

OECD 

http://www.internationaltransportfor

um.org/statistics/investment/data.ht

ml) 

ln_Main Infrastructure Maintenance 

– EUR Millions 

International Transport Forum at the 

OECD: 

http://www.internationaltransportfor

um.org/statistics/investment/data.ht

ml) 

rail_dens Rail lines (total route-km) 

divided by the Area of the 

country (sq. km) 

Own Calculations – Data fromWorld 

Development Indicator 

ln_diff_GDP Difference of GDP per 

capita (constant 2000 USD) 

between the two countries 

World Development Indicator 

ln_GDP GDP (current USD) World Development Indicator 

ln_Exrp Total Export from Reporter 

to Partner – Thousands 

USD 

World Integrated Trade Solution 

(WITS) 

 - UN COMTRADE 

ln_Imrp Total Import to Reporter 

from Partner – Thousands 

USD 

World Integrated Trade Solution 

(WITS) - UN COMTRADE 

ln_dist Distance between the two 

countries in km 

CEPII database 

Contig Contiguity of the two 

countries 

CEPII database 

comlang_off Common official language 

in the two countries 

CEPII database 

colony Colonial history of the two 

countries 

CEPII database 

ln_Access Access Liberalisation Index 

(data exists for 2002, 2004, 

2007, and 2011. 

Interpolation for missing 

IBM, Global Business Services, Rail 

Liberalisation Index 2011 

                                                 
7
 Can be found at: http://data.worldbank.org/data-catalog/world-development-indicators 
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Variable Description Source 

year during 2002-2010 is 

estimated) 

ln_COM COM Liberalisation Index 

(data exists for 2002, 2004, 

2007, and 2011. 

Interpolation for missing 

year during 2002-2010 is 

estimated) 

IBM, Global Business Services, Rail 

Liberalisation Index 2011 

ln_LEX LEX Liberalisation Index 

(data exists for 2002, 2004, 

2007, and 2011. 

Interpolation for missing 

year during 2002-2010 is 

estimated) 

IBM, Global Business Services, Rail 

Liberalisation Index 2011 

ln_OveralLib Overal Liberalisation Index 

(data exists for 2002, 2004, 

2007, and 2011. 

Interpolation for missing 

year during 2002-2010 is 

estimated) 

IBM, Global Business Services, Rail 

Liberalisation Index 2011 

 

2.1 Whole Rail Transport Services (BOP Code 219) 

 

Table 11 shows the estimation results for the Whole Rail Transport category (BOP: 219). The 

difference between the four equations is mainly inclusion of a different liberalization index in 

each of them. According to the Hausman test, all equations are preferred to be estimated using 

FE regression. Among all liberalization indices, only Access index for the partner country, 

and LEX index for the reporter country has statistical positive significant coefficients (at 5% 

and 10% levels of significance respectively). Thus, the improved access to the rail 

infrastructure of the exporters and legal liberalization of importer stimulates overall trade in 

rail services.  

 

Infrastructure investment in the railroads of the reporter country has no statistical significant 

effect on the import of rail services. Maintenance of railroads in the reporter countries 

statistically significantly decreases the import of rail transports. However, infrastructure 

investment and maintenance of the partner country increases the import of these services from 

the partner countries, according to almost all statistical significant positive coefficients. 

 

Railroad density in the reporter country has statistical negative significant coefficients in all 

equations, which suggests that the development of rail infrastructure is negatively related to 

imports of rail transport services. This result may stem from the fact that in some countries 

(such as Poland) due to a period of disinvestments in railway transport infrastructure, the 

quality of majority of railroads is low and cannot be used for international freight or passenger 

transportation, while due to other factors imports of rail trade services went up. However, 

railroad density in the partner country has no statistical significant impact on the export of rail 

transports. 
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Differences in real GDP of both partners and nominal GDP of both countries have no impact 

on imports of all rail transport services according to almost no statistical significant 

coefficients.  

 

Export of goods from reporter to the partner country is significantly increasing the import of 

rail transport services. This suggests a country increasing the exportation of goods to a partner 

for about 1 percent, increases the demand for rail transport services by about 0.3 percent from 

the partner. Surprisingly, the estimated parameter on the imports of goods is not only 

statistically insignificant, but also it is roughly half of the size of the export coefficient. This 

suggests that merchandise exports create extra demand for foreign rail services, while they do 

not boost the exporting country rail sector exports. 

 
Table 11: Regressions of Whole Rail Transport (219) 

 (1) (2) (3) (4) 

Type of 

Estimation 
FE FE FE FE 

Dependent: Imirp Imirp Imirp Imirp 

ln_Invr -0.10 -0.11 -0.13 -0.088 

 (0.11) (0.11) (0.11) (0.11) 

ln_Mainr -0.19** -0.17** -0.19** -0.19** 

 (0.085) (0.084) (0.085) (0.085) 

ln_Invp 0.24** 0.21* 0.31*** 0.24** 

 (0.11) (0.11) (0.11) (0.11) 

ln_Mainp 0.13 0.16** 0.14* 0.14* 

 (0.082) (0.082) (0.083) (0.082) 

rail_densr -48.1** -47.5** -52.4*** -49.0** 

 (19.4) (19.5) (19.7) (19.4) 

rail_densp 19.4 18.6 17.4 16.2 

 (19.3) (19.3) (19.5) (19.3) 

ln_diff_GDP -0.15 -0.13 -0.11 -0.15 

 (0.11) (0.11) (0.13) (0.11) 

ln_GDPr -0.65 -0.26 -1.12** -0.80 

 (0.49) (0.47) (0.52) (0.51) 

     

ln_GDPp -0.15 0.25 0.26 -0.13 

 (0.50) (0.49) (0.52) (0.51) 

ln_Exrp 0.30* 0.29* 0.27* 0.30* 

 (0.16) (0.16) (0.16) (0.16) 

ln_Imrp 0.15 0.13 0.12 0.14 

 (0.17) (0.18) (0.19) (0.17) 

ln_Accessr 0.16    

 (0.21)    

ln_Accessp 0.37*    

 (0.21)    

ln_COMr  -0.22   

  (0.21)   

ln_COMp  -0.053   

  (0.22)   

ln_LEXr   0.68**  
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 (1) (2) (3) (4) 

Type of 

Estimation 
FE FE FE FE 

   (0.31)  

ln_LEXp   0.091  

   (0.32)  

ln_OveralLibr    0.33 

    (0.26) 

ln_OveralLibp    0.38 

    (0.27) 

Constant 14.4 -0.98 14.8 16.6* 

 (9.60) (9.18) (10.1) (9.95) 

Observations 1022 1022 983 1022 

R
2
 0.046 0.043 0.056 0.047 

AIC 2259.1 2263.2 2163.5 2258.6 

BIC 2328.1 2332.3 2231.9 2327.6 

Hausman Test 0.000 0.000 0.000 0.000 
Standard errors in parentheses 

* p < 0.10, ** p < 0.05, *** p < 0.01 

Hausman Test: FE coefficients are consistent under H0 and H1, RE coefficients are inconsistent under 

H1 but efficient under H0 

 

2.2 Rail Passenger Transport Services (BOP Code 220) 

 

Table 12 shows the estimation results for the Rail Passenger Transport category (BOP: 220). 

According to the Hausman test, only specification (7) is preferred to be estimated using FE 

regression and others are better to be estimated using RE. Among all liberalization indices, 

only LEX index for the reporter country has statistical positive significant coefficient.  

 

Infrastructure investment and maintenance for both countries has statistically insignificant 

coefficients in all four specifications, which suggests no relationship between these variables 

and import of rail passenger transport services. 

 

Railroad density in the reporter country has statistical negative significant coefficients in three 

of the equations. Moreover, railroad density in the partner country has no statistical significant 

coefficients in any of the equations. Again this estimation implies the same possible problem 

as stated above for the whole rail transport services. 

 

Differences in real GDP of both partners and nominal GDP of reporter country have no 

specific relationship with the import of rail passenger transport services. Nevertheless, 

nominal GDP of the partner country has statistical significant positive coefficients in all 

columns of this table. Since nominal GDP is a proxy for potential market of the partner 

economy, we argue that the bigger the partner market is, the bigger will be the export of rail 

passenger transport services from that country. In fact, in three RE estimations the coefficients 

are about 0.61 that correspond to elasticity. Thus, we can observe that a 1% increase in the 

nominal GDP of the partner country will increase the export of rail passenger services to the 

reporter country by about 0.61 percent. 
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Export and import of goods between the two partners have no relationship with the import of 

rail passenger transport. This result is not surprising because one can argue that export and 

import of goods are related to freight rather than passenger transports. 

 

Contiguity and common official languages between the two partners can increase the trade of 

rail passenger transports in the FE specifications. The positive impact of common border is 

very strong. It is not surprising, given the fact that rail operational systems are not fully 

compatible among European countries. 

 

Statistical significant negative coefficients for distance variable in all RE regressions suggest 

that import of rail services are also decreasing functions of the distance between the two 

partners. This result is in line with the standard gravity model. In fact, one can argue that 

passenger travel for longer distances are preferred by air transports rather than rail transports, 

and that is the reason for the negative relationship observed here. Colonial history of the two 

countries has received no statistical significant coefficients. It is important to note that these 

findings are along with the general gravity expectations for goods rather than services. 

 
Table 12:  Regression of Rail Passenger Transport 

 (5) (6) (7) (8) 

Type of 

Estimation 
RE RE FE RE 

Dependent: Imirp Imirp Imirp Imirp 

ln_Invr 0.14 0.18 0.18 0.14 

 (0.14) (0.14) (0.18) (0.14) 

     

ln_Mainr 0.12 0.13 0.12 0.12 

 (0.081) (0.083) (0.13) (0.082) 

ln_Invp 0.10 0.034 0.091 0.10 

 (0.15) (0.16) (0.21) (0.15) 

ln_Main_p -0.099 -0.070 -0.084 -0.10 

 (0.091) (0.092) (0.16) (0.092) 

rail_densr -8.66* -9.09* -40.0 -8.59* 

 (5.14) (5.16) (32.6) (5.13) 

rail_densp 4.18 4.61 7.46 4.24 

 (5.28) (5.32) (34.5) (5.28) 

ln_diff_GDP -0.11 -0.12 0.034 -0.11 

 (0.10) (0.10) (0.26) (0.10) 

ln_GDPr 0.19 0.13 -1.11 0.20 

 (0.28) (0.28) (1.15) (0.28) 

ln_GDP_p 0.61** 0.62** 2.18* 0.61** 

 (0.27) (0.27) (1.13) (0.27) 

ln_Exrp 0.28 0.24 -0.56 0.28 

 (0.22) (0.22) (0.51) (0.22) 

ln_Imrp 0.017 0.044 -0.39 0.017 

 (0.22) (0.22) (0.41) (0.22) 

contig 0.98** 0.98**  0.99** 

 (0.39) (0.39)  (0.39) 

comlang_off 1.71*** 1.77***  1.70*** 

 (0.58) (0.58)  (0.58) 
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 (5) (6) (7) (8) 

Type of 

Estimation 
RE RE FE RE 

colony -0.77 -0.78  -0.76 

 (0.57) (0.57)  (0.57) 

ln_dist -0.00078* -0.00079*  -0.00078* 

 (0.00041) (0.00041)  (0.00041) 

ln_Accessr -0.13    

 (0.26)    

ln_Accessp -0.021    

 (0.29)    

ln_COMr  -0.14   

  (0.23)   

ln_COMp  0.33   

  (0.23)   

ln_LEXr   1.18*  

   (0.70)  

ln_LEXp   0.67  

   (0.64)  

ln_OveralLibr    -0.18 

    (0.34) 

ln_OveralLibp    -0.045 

    (0.35) 

Constant -25.4*** -25.9*** -27.9 -25.3*** 

 (8.68) (8.72) (21.7) (8.66) 

Observations 443 443 428 443 

R
2
   0.090  

AIC . . 1088.3 . 

BIC . . 1145.2 . 

Hausman Test 0.159 0.079 0.006 0.086 

Standard errors in parentheses 

* p < 0.10, ** p < 0.05, *** p < 0.01 

Hausman Test: FE coefficients are consistent under H0 and H1, RE coefficients are inconsistent under 

H1 but efficient under H0. 

 

2.3 Rail Freight Transport Services (BOP Code 221): 

 

Table 13 shows the estimation results for the Rail Freight Transport category (BOP: 221). 

According to the Hausman test, all specifications are preferred to be estimated using FE 

regression. Among all liberalization indices, LEX index for the reporter country has statistical 

positive significant coefficient. On the other hand, the same index for the partner country 

receives negative significant coefficient. 

 

Similar to the results for rail passenger transport, infrastructure investment and maintenance 

for both countries are not statistically significant in all four equations. 

 

Similar to almost all previous regressions, railroad density in the reporter country has 

statistical negative significant coefficients in all of the specifications in the below table, and 
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railroad density in the partner country has no statistical significant coefficients in any of the 

specifications.  

 

Similar to the regressions over the whole rail transports, export of goods has no significant 

relationship with the import of freight transports, while import of goods significantly 

increases the import of freight transport services. The last result is in line with standard 

expectations.  

 
Table 13:  Regression of Rail Freight Transport 

 (9) (10) (11) (12) 

Type of 

Estimation 
FE FE FE FE 

Dependent: Imirp Imirp Imirp Imirp 

ln_Invr -0.15 -0.11 -0.14 -0.14 

 (0.12) (0.12) (0.12) (0.12) 

ln_Mainr -0.11 -0.11 -0.12 -0.11 

 (0.096) (0.095) (0.095) (0.096) 

ln_Invp 0.18 0.11 0.23* 0.17 

 (0.12) (0.12) (0.12) (0.12) 

ln_Mainp 0.036 0.044 0.049 0.043 

 (0.087) (0.086) (0.087) (0.087) 

rail_densr -41.6* -45.1** -39.1* -39.5* 

 (22.9) (22.7) (23.0) (22.9) 

rail_densp -16.6 -14.5 -15.5 -18.3 

 (21.1) (21.0) (21.1) (21.1) 

ln_diff_GDP 0.055 0.058 -0.037 0.058 

 (0.14) (0.14) (0.14) (0.14) 

ln_GDPr 0.58 0.82 0.35 0.51 

 (0.52) (0.50) (0.54) (0.53) 

ln_GDPp -1.17** -1.39** -0.91 -1.04* 

 (0.54) (0.54) (0.56) (0.55) 

ln_Exrp 0.26 0.23 0.25 0.26 

 (0.17) (0.17) (0.17) (0.17) 

ln_Imrp 0.39* 0.42** 0.38* 0.38* 

 (0.21) (0.21) (0.21) (0.21) 

ln_Accessr 0.070    

 (0.23)    

ln_Accessp 0.084    

 (0.24)    

ln_COMr  -0.30   

  (0.24)   

ln_COMp  0.46*   

  (0.24)   

ln_LEXr   0.68*  

   (0.37)  

ln_LEXp   -0.70*  

   (0.38)  
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 (9) (10) (11) (12) 

Type of 

Estimation 
FE FE FE FE 

ln_OveralLibr    0.25 

    (0.30) 

ln_OveralLibp    -0.16 

    (0.31) 

Constant 9.59 9.08 10.3 8.35 

 (10.5) (10.3) (11.0) (10.8) 

Observations 851 851 826 851 

R
2
 0.041 0.047 0.051 0.042 

AIC 1832.0 1826.3 1764.8 1831.2 

BIC 1898.4 1892.7 1830.8 1897.6 

Hausman Test 0.000 0.000 0.000 0.000 

 

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01 

Hausman Test: FE coefficients are consistent under H0 and H1, RE coefficients are inconsistent under 

H1 but efficient under H0. 

 

2.4 Other Rail Transport Services (BOP Code 222): 

 

Table 14 shows the estimation results for Other Rail Transport category (BOP: 222). 

According to the Hausman test, specifications (14) and (15) are preferred to be estimated 

using FE technique, while specifications (13) and (16) are better to be estimated with RE 

regression. Among all liberalization indices, only LEX index for the reporter country has a 

statistically positive significant coefficient. This result in addition to previous results cannot 

considerably determine a clear relationship between liberalization efforts and other rail 

transports. 

 

Similar to the results for rail passenger and rail freight transports, infrastructure investment 

and maintenance variables for partner country have no statistical significant coefficients in all 

four specifications. However, investment in rail infrastructures of the reporter country 

statistically significantly decreases the import of other rail transports according to the RE 

regression results. Maintenance of the railroads in the reporter country increases the import of 

these services given the RE estimation results.  

 

Similar to previous regressions, railroad density in the reporter country has statistical negative 

significant coefficients in the two RE regressions. We already tried to interpret this non-

intuitive result. Railroad density in the partner country receives statistically significant 

coefficient in specification (15) only.  

 

The same as regressions over rail passenger and freight transports, differences in real GDP of 

both partners have no specific relationship with the import of other rail transport services. 

However, unlike those last regressions, nominal GDP of the reporter country has statistical 

significant positive coefficients in three columns of the following table. Similar to the whole 

rail transports, nominal GDP of the partner country has no statistically significant influence 

on the import of other rail transports.  
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Export and Import of goods have no significant relationship with the import of other 

transports. Among geographical CEPII variables, only contiguity receives statistically 

significant positive coefficients in the two RE regressions, which can be interpreted similarly 

to the results obtained in rail freight transports. 
 

Table 14:  Regression of Other Rail Transport 

 (13) (14) (15) (16) 

Type of 

Estimation 
RE FE FE RE 

Dependent: Imirp Imirp Imirp Imirp 

ln_Invr -0.38** -0.39 -0.27 -0.38** 

 (0.19) (0.25) (0.24) (0.19) 

ln_Mainr 0.21* 0.13 0.095 0.21* 

 (0.11) (0.18) (0.17) (0.11) 

ln_Invp 0.18 0.11 0.29 0.19 

 (0.22) (0.29) (0.28) (0.22) 

ln_Mainp -0.046 0.11 0.080 -0.045 

 (0.12) (0.21) (0.21) (0.12) 

rail_densr -11.5* 9.78 29.1 -11.2* 

 (6.50) (50.2) (48.9) (6.51) 

rail_densp -5.62 -73.8 -80.5* -5.78 

 (6.49) (45.3) (44.6) (6.49) 

ln_diff_GDP 0.089 -0.10 -0.078 0.093 

 (0.14) (0.27) (0.26) (0.14) 

ln_GDPr 0.79** 2.62** 1.25 0.76** 

 (0.36) (1.30) (1.29) (0.36) 

ln_GDPp -0.18 0.72 0.048 -0.20 

 (0.38) (1.39) (1.41) (0.38) 

ln_Exrp 0.28 -0.73 -0.55 0.26 

 (0.35) (0.73) (0.71) (0.35) 

ln_Imrp 0.36 -0.75 -0.76 0.38 

 (0.35) (0.77) (0.76) (0.35) 

contig 1.70***   1.71*** 

 (0.56)   (0.56) 

comlang_off -1.85   -1.84 

 (1.61)   (1.61) 

colony -0.60   -0.60 

 (0.91)   (0.91) 

ln_dist -0.00088   -0.00086 

 (0.00057)   (0.00057) 

ln_Accessr -0.23    

 (0.39)    

ln_Accessp -0.080    

 (0.40)    

ln_COMr  -0.24   

  (0.50)   

ln_COMp  0.61   

  (0.53)   

ln_LEXr   2.24**  
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 (13) (14) (15) (16) 

Type of 

Estimation 
RE FE FE RE 

   (0.90)  

ln_LEXp   0.36  

   (0.85)  

ln_OveralLibr    -0.10 

    (0.53) 

ln_OveralLibp    -0.10 

    (0.53) 

Constant -23.1** -63.5** -30.1 -22.5** 

 (11.3) (29.8) (31.5) (11.3) 

Observations 319 319 319 319 

R
2
  0.082 0.109  

AIC . 862.5 853.2 . 

BIC . 915.2 905.9 . 
Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01 

Hausman Test: FE coefficients are consistent under H0 and H1, RE coefficients are 

inconsistent under H1 but efficient under H0. 

 

2.5 Concluding Remarks 

 

In the above subsections, we analysed the determinants of bilateral trade in rail services. We 

included four indices of market liberalization in rail transport services as the explanatory 

variables of the regressions.  

 

Among all of these indices, only the First Level Liberalization Index (LEX) in the reporter 

(importing) country received significant positive coefficients in all regressions. This index 

shows the existing legal framework (law in the books). In other words it describes what are 

the legal requirements for market entry and to what extent does a regulatory authority support 

external Railway Undertakings (RU). These results suggest that more liberalized legal 

framework indeed helps imports (trade) of rail services. However, our study did not reveal a 

clear relationship between remaining liberalization indices and trade in rail transport services.   

 

2. QUANTIFICATION OF RESTRICTIVENESS OF POLICY IN THE RAIL 

TRANSPORTATION SECTOR USING THE GRAVITY APPROACH 

 
While measuring the possible impact of trade liberalisation in specific services trade sectors it 

is essential to control for changes in the liberalisation level. This can be done by introducing 

specific liberalisation indices as explanatory variables into the econometric model, just as in 

the study presented in the previous section. However, one of the main drawbacks of such 

approach is that majority of indices that could be implemented in similar studies is available 

only for specific years. In the example presented above the IBM, Global Business Services 

Rail Liberalisation Indices were available only for years: 2002, 2004, 2007 and 2011. There is 

no continuity over time, which may significantly hinder the reliability of such variables in the 

context of panel data studies.   

 

Another possible approach to assess trade liberalization is to infer the level of liberalization 

from the actual trade flows and compare them to the reference trade flows generated from the 
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theoretical, frictionless model of trade. Such an approach has been analysed and discussed in 

various studies, including Park (2002), Francois (2005) and Walsh (2006). In this section we 

estimate tariff equivalents in imports of rail transportation services and analyse them over 

time to assess the degree of trade liberalization in the period under consideration. Moreover, it 

will be analysed whether or not the liberalization efforts led to clear reduction of those 

estimated equivalents.  

 

Following the suppositions of the model applied by Anderson and van Wincoop (2003), it is 

assumed that products are differentiated by country of origin and that there are trade costs to 

international trade. Consequently, the gravity equation takes the following general form: 

 

     
    

  
 
   
  

  
     

 ,    

 

The nominal bilateral services trade flow from partner country p to reporter country r (   ) is 

related to the exporting and importing countries’ GDP (   and    respectively) where    

denotes the price index in country r,   represents the exporter’s price index which according 

to Park (2002) is a suitable proxy for Anderson and van Wincoop’s (2003) multilateral 

resistance terms, and σ is the elasticity of substitution between sources of imports (Armington 

elasticity). The bilateral trade costs influencing the trade flow between a pair of countries is 

denominated as    . If σ>1, then a higher trade barrier will negatively influence the volume of 

trade. 

 

Anderson and Wincoop (2003) assumed existence of symmetrical trade costs between pairs of 

countries, i.e. they assumed        . Nevertheless, in this paper, following Park (2002) it is 

assumed that a country has single trade barrier imposed on all trade partners, i.e.       . 

These trade costs, following the assumptions introduced by Bergstrand (1985) and Anderson 

Wincoop (2003), consist of two components, which are the bilateral distance between the two 

partners (   ) and the trade barriers (  ). Therefore the trade cost takes the form of: 

 

       
      

 
,  

 

where     equals 0 if r equals p, which indicates that they are the same country in which case 

no additional tariff to trade is present and   represents the extent to which distance affects 

trade. The trade barrier t equals 1 plus the country r’s tariff equivalent.  

 

The empirical problem in this case is associated with measuring the barriers to trade in 

services (tr), which cannot be directly observed. Following Park (2002) an indirect method of 

computing this term is applied. In order to specify the significance of this term, it is required 

to compare the observable, empirical trade flows with the hypothetical trade value that should 

take place under assumption of frictionless conditions to trade. The difference between the 

two values should indicate the level of existing trade barriers that causes distortion of 

empirical trade flows as compared to theoretical predictions.  

 

In order to capture the information on most probable expected trade flows, it is necessary to 

identify a set of variables that combined constitute a reliable gravity model. The variables 

should enable controlling for specific aspects of rail transportation services, such as the 

development of rail infrastructure and a country level demand for such services. Additional 

binary variables describing the impact of common language and other regional characteristics 
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influencing the propensity to trade between a pair of countries should also be included in the 

analysis. However, under assumption of fixed effects model, their impact will be assessed by 

the assumption of existence of fixed effects among pairs of countries. Consequently the final 

equation might be written as: 

 

                                          
     (         )                  

 

 

where “      ” is the import of rail transport service “i” by reporter country “r” from the 

partner country “p” at time “t”, c refers to the intercept term,  GDPrt represents the nominal 

GDP in year t of country r (or p respectively) measured in US Dollars, diff_GDPt  determines 

the difference of real GDP per capita in US Dollars between the two countries,  distrp defines 

the distance between the two partners in kilometres, and  Z is a vector of control variables. 

 

In order to evaluate the possible impact of volume of goods trade as a source of demand on 

rail transportation services flows between a pair of countries, the data on the value of 

imported goods (Imrp) was included in the study. The development of physical infrastructure 

was captured by information concerning the density of rail infrastructure measured as total 

lines divided by the area of the country. Additionally it was aimed to capture information on 

the country-specific demand on rail transport services by introduction of variables describing 

total number of rail passengers and total value of goods transported by rail in a given country.  

 

The time period for which the analysis was conducted is restricted to years from 2003 to 2010 

due to limited data availability. It is both due to constricted data on bilateral trade flows of 

services and due to lacking of continuous data on transport infrastructure. Consequently the 

presented analysis is based on an unbalanced panel database for 29 countries, mostly 

European. The analysis is based on the same database as the study presented in the first part 

of the chapter. Therefore, the dependent variable        is obtained from TSDv8.7 database 

provided by Francois and Pindyuk (2013). The control variables describing the time-invariant 

relations between country pairs and geographical gravity variables were gathered from 

CEPII
8
. Imrp is UN COMTRADE data collected from World Integrated Trade Solution 

(WITS)
9
. Infrastructural variables are collected from International Transport Forum at the 

OECD
10

. The rest of the variables are collected from the World Development Indicators 

(WDI) provided by the World Bank
11

. Table 1 presents the complete data description. 
 

Table 1: Data description 

Variable Description Source 

ln_Imirp Import of Transport 

Services – USD Millions 

TSDv8.7database provided by 

Francois and Pindyuk (2013) 

 Service i (EBOPS Code 219): Total Rail transport  

                                                 
8
 Centre d’Études Prospectives et d’Informations Internationales and Can be found at: 

http://www.cepii.fr/anglaisgraph/bdd/distances.htm 
9
 Can be found at: http://wits.worldbank.org/wits/ 

10
 Can be found at: http://www.internationaltransportforum.org/statistics/investment/data.html 

11
 Can be found at: http://data.worldbank.org/data-catalog/world-development-indicators 
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Variable Description Source 

ln_Inv Infrastructure Investment – 

EUR Millions 

International Transport Forum at 

the OECD (can be found at: 

http://www.internationaltransportf

orum.org/statistics/investment/data

.html) 

ln_rail_dens Rail lines (total route-km) 

divided by the Area of the 

country (sq. km) 

Own Calculations – Data from 

World Development Indicator 

ln_passengers Railways, passengers 

carried (mln passenger) 

Own Calculations – Data from 

World Development Indicator 

ln_freight Railways, goods 

transported (mln ton km) 

Data from World Development 

Indicator 

ln_diff_GDP Difference of GDP per 

capita (constant 2000 

USD) between the two 

countries 

World Development Indicator 

ln_GDP GDP (current USD) World Development Indicator 

ln_Imrp Total Import of goods to 

Reporter from Partner – 

Thousands USD 

World Integrated Trade Solution 

(WITS) - UN COMTRADE 

ln_distcap Distance between the 

capital cities of the two 

countries in km 

CEPII database 

Contig Contiguity of the two 

countries 

CEPII database 

comlang_off Common official language 

in the two countries 

CEPII database 

 

Table 2 presents the coefficient estimates and their significance under assumption of 

occurrence random effects (RE) and fixed effects (FE) among pairs of countries. The 

conducted Hausman test for the study suggests that the preferable model in this case should be 

the fixed effects model.  

 
Table 2: Gravity model estimation results 

  (1) (2) (3) (4) 

VARIABLES RE FE RE FE 

          

ln_Imrp 0.352*** 0.152 0.384*** 0.131 

 

(0.0852) (0.132) (0.0836) (0.129) 

ln_GDPr -0.140 -0.0920 0.108 0.104 

 

(0.169) (0.392) (0.135) (0.377) 

ln_GDPp -0.126 -0.0134 -0.242** -0.0649 

 

(0.137) (0.266) (0.122) (0.260) 

ln_inv_rep 0.0751 -0.0527 0.0811 -0.0743 

 

(0.0841) (0.100) (0.0831) (0.0986) 

ln_invp 0.166** 0.251*** 0.137* 0.215** 

 

(0.0793) (0.0899) (0.0775) (0.0878) 

ln_diff_GDP 0.122** 0.0877 0.0822 0.0690 

 

(0.0599) (0.101) (0.0577) (0.0978) 
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  (1) (2) (3) (4) 

VARIABLES RE FE RE FE 

ln_densr -0.173 -2.442*** -0.00145 -0.801* 

 

(0.141) (0.885) (0.111) (0.409) 

ln_densp 0.441*** -1.340 0.376*** -0.968 

 

(0.130) (0.875) (0.122) (0.781) 

ln_passangersr 0.272** 0.231 

  

 

(0.114) (0.233) 

  ln_passangersp -0.0920 0.193 

  

 

(0.0744) (0.145) 

  ln_freightr 0.0921 -0.0737 0.116* -0.0251 

 

(0.0664) (0.111) (0.0614) (0.108) 

ln_freightp 0.274*** 0.283*** 0.266*** 0.298*** 

 

(0.0626) (0.0846) (0.0558) (0.0827) 

contig 1.383***  1.368***  

 

(0.339)  (0.340)  

comlang_ethno 0.687  0.713  

 

(0.475)  (0.478)  

ln_distcap -0.736***  -0.663***  

 

(0.170)  (0.164)  

     

Constant 0.987 -18.14** -1.262 -11.85* 

 

(3.597) (7.251) (3.460) (6.643) 

     Observations 1,508 1,508 1,555 1,555 

R-squared 

 

0.035 

 

0.029 

Number of pair 351 351 368 368 

Adj. R-squared 0.528 -0.270 0.518 -0.282 
Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

Due to the fact, that information on the total number of passengers carried by rail transport 

proved to be insignificant under fixed effects model, and the removal of these variables, both 

with the respect to the importing as well as to the exporting country, did not cause a major 

change in the value of adjusted R-squared, they were omitted in the final study. 

 

The estimated variables of the gravity model are in majority of cases in line with the 

expectations. The positive impact of contiguity and negative impact of distance has been 

expected. The positive impact of trade in goods on rail freight has also been expected. Finally, 

the GDP level had, at least in some specifications, positive impact of rail transportation.  

 

The correct estimation of proper set of variables enabling construction of a reliable gravity 

model is essential for further analysis aimed at estimating the tariff equivalents for rail 

transportation services. The knowledge of the variables enables conduction of series of 

analyses focused on predicting the most probable trade flows.  

 

In order to obtain the estimates for tariff equivalents some constraints have to be imposed on 

the above equation: The sum of residuals       for a given importing country in a given year 

should be equal to 0 and the sum of all residuals for a given year must also be equal to 0.  
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Following Anderson and Wincoop (2003) and Park (2002) we assume that the residual       is 

defined as the difference in log values of actual and predicted export value from country p to 

country r. The difference between the total predicted value of country imports and total 

observed import flows are assumed to indicate the level of distortion to trade caused by 

existence of trade barriers. The absolute differences should be then normalized relative to a 

benchmark free-trade country case, where the trade volume is least distorted. Then the relative 

trade barrier (tr) in transportation services sector i for a given country in a given year can be 

measured on the basis of the following relation: 

 

         
  
 

  
    

  
 

 
 
  , 

 

 

The indices a, p and b represent the actual, predicted and benchmark trade volumes. The σ is 

the elasticity of substitution between sources of imports (Armington elasticity) of a given 

service.   
  is then the country r’s observable value of imports. Countries for which the total 

difference between the actual and predicted value of imports is negative and has greatest 

absolute value are assumed to be most restrictive. The most liberalised country in the sample, 

that is the country with greatest actual trade volumes relative to the predicted values, is the 

Great Britain in the year 2007. Therefore it was regarded as the benchmark country in further 

analysis. 

 

In order to compute the final trade restrictiveness indices an additional assumption regarding 

the constant elasticity of substitution is required. Following the assumption made by Park 

(2002) we apply value of 5.6 as representing σ. being the most likely consumer preferences, 

characteristic for most services sectors.  

 

As shown above, the reference estimations of the gravity equation were performed for the 

pooled sample in a panel form to account for unexplained heterogeneity. However, in order to 

account for the time variation in the tariff equivalents, a cross-section version of the equation 

was estimated for each of the sample periods. In this manner, the time-varying importer-

specific fixed effects were estimated and they were subsequently used to compute the time 

series of tariff equivalents. 

 

Table 3 presents the measured relative restrictiveness indices for transportation services sector 

for a group of European countries during 2003-2010. In addition to the indices themselves, 

the table shows the unweighted averages and variances of indices for all countries in a given 

year in the last two rows of the table, and for a given country for all available years in the two 

most right columns of the table. The differences in the level of restriction are greater between 

countries in a given year than within one country over the time period. This observation is 

consistent with expectations – there are obvious differences in the state of legislation and rail 

services sector development among countries and the state of restrictiveness in a given 

country is not an attribute subject to significant changes under a limited time period. 

 

One has to remember that presented outcomes refer to relative differences in restrictiveness 

levels, not to the absolute values. Therefore, the fact that in this data, Great Britain in year 

2007 is defined as the country with 0% restrictions to trade in the sector indicates that this 

country was experiencing most liberalized market compared to other countries in the sample, 

not that there were literally no restrictions in this country.  
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Table 3: Estimated tariff equivalents in rail transportation services sector 

Country 2003 2004 2005 2006 2007 2008 2009 2010 Mean Var 

AUS 0,58  0,61 0,99 0,30 0,44 0,56 0,45 0,56 0,040 

AUT 0,31 0,32 0,28 0,30 0,26    0,29 0,000 

BEL 0,55 0,57 0,67 1,18 0,36 0,44 0,44  0,60 0,065 

BGR 0,62 0,63       0,62 0,000 

CAN   0,54 0,48 0,34 0,48 0,57 0,69 0,52 0,011 

CHE 0,38 0,36 0,39 0,39 0,39    0,38 0,000 

CZE 0,78 0,70 0,67 0,77 0,79 0,61 0,55 0,59 0,68 0,007 

DEU 0,99 0,96 0,72 0,78 0,70 0,58 0,53 0,44 0,71 0,033 

DNK 0,42 0,45       0,43 0,000 

ESP 0,56 0,64 0,90 0,75 1,32 0,56 0,70 0,92 0,79 0,056 

EST 0,30 0,31 0,21 0,23 0,11 0,38  0,30 0,26 0,007 

FIN 0,53 0,48 0,86 0,89 0,70 0,53 0,41 0,36 0,60 0,035 

FRA 0,45 0,45 0,51 0,35 0,36 0,47 0,41 0,50 0,44 0,003 

GBR  0,07 0,12 0,12 0,00 0,33   0,13 0,012 

HRV 0,46 0,50 0,45  0,16 0,74 0,46 0,89 0,52 0,047 

HUN 0,34 0,24 0,81 0,49 0,77 0,56 0,30 0,23 0,47 0,047 

ITA 0,59 0,64 0,54 0,61 0,61 0,52 0,48  0,57 0,003 

JPN 0,46 0,39 0,30 0,47 0,51 0,61 0,58 0,40 0,47 0,009 

LTU 0,77 0,85 0,91 1,35 0,60 0,83 0,64 0,65 0,83 0,050 

LUX   0,63 0,65 0,60 0,39 0,51  0,56 0,009 

LVA 0,37 0,35 0,33 0,39 0,20 0,17 0,64 0,56 0,38 0,023 

POL 0,38 0,39 0,41 0,52 0,46 0,55 0,69 0,63 0,50 0,011 

PRT 0,86 0,79 0,51 0,24 0,58 0,61 0,59 0,57 0,59 0,030 

ROU 0,44 0,36 0,29 0,27 0,43 0,61 0,66 1,29 0,54 0,096 

RUS 0,81 0,86 0,70 0,30 0,72 0,37 0,09 0,32 0,52 0,071 

SVK 0,34 0,26 0,20 0,44 0,35 0,28 0,35 0,25 0,31 0,005 

SVN 0,74 0,93 0,75 0,46 0,87 0,73 0,79 0,79 0,76 0,017 

SWE 0,47 0,53 0,54 0,48 0,68 0,59   0,55 0,005 

TUR 0,21 0,36 0,54 0,36 0,70 0,59 0,45 0,68 0,49 0,026 

Mean 0,52 0,52 0,53 0,55 0,50 0,52 0,52 0,58  

Var 0,04 0,05 0,05 0,09 0,07 0,02 0,02 0,06 

Source: own calculations. 

 

The results presented in the Table 3 demonstrate large differences in tariff equivalents among 

the analyzed countries. In general the countries with higher liberalization indices (indicating 

more liberal regimes, which will be discussed in the next section), like Great Britain (GBR), 

Denmark (DNK), Sweden (SVN) or Germany (GER) reveal lower level of tariff equivalents. 

There are, however, exceptions from that rule. For example Ireland, France or Latvia have 

relatively low indices of liberalization, while the tariff equivalents are not very high. Thus we 

can conclude that institutional liberalization reforms have some impact on the level of tariff 

equivalents but this is not a one-to-one type of relationship.  

 

The empirical analysis, based on gravity model, did not reveal a clear downward trend in the 

levels of tariff equivalents, presumably reflecting existing trade barriers, between EU and 
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OECD countries. Therefore, we cannot detect a clear downward trend. It has to be noted that 

there are some countries, such as Germany where the liberalization trend in tariff equivalents 

is clearly observed. On the other hand there are also countries in which the tariff equivalents 

increased over the period 2002-2010. Poland and Turkey are among those countries.  

 

These results are somewhat surprising given the three rail liberalization packages that have 

been adopted by the EU countries. The relevant liberalization indices will be discussed in the 

third section. In the fourth stage we will analyse a relationship between the international trade 

in rail services, and rail liberalization indices. The estimated trade equivalents that are not 

going down over time, may suggest a slow progress in enforcement of liberalization policies. 

 

3. CONCLUSIONS AND POLICY RECOMMENDATIONS 
 

The economic analysis of the institutional liberalization was concentrated on the rail sector. 

We used four indices measuring the market liberalization in rail transport services, elaborated 

by the IBM Consulting Services, as the main explanatory variables of the regressions. Among 

all of these indices, only the LEX of the importing country turned out to be significant and 

positive coefficients in all regressions. This index quantifies the legal requirements for market 

entry and to the extent of the support of the regulatory to the external Railway Undertakings. 

Our results suggest that among all the measures, only the liberalization of the legal framework 

has had a significant impact on the volume of imports.  

 

Thus, on the basis of the LEX index, we can conclude that a more independent status of 

incumbents from the states, higher degree of a vertical separation of network and operations, 

and a higher degree of horizontal separation freight/passenger transport has a positive impact 

on trade flows. In the same way, easier market access for foreign and domestic railway 

undertakings and easier legal access to operational facilities has positive economic 

implications. On the other hand, results obtained using an alternative empirical approach, 

based on a gravity model, did not reveal a clear downward trend in the levels of trade barriers 

between EU countries and OECD countries over the analysed period. 

 

The subject of trade barriers in services sectors is of a complex nature. The restrictions in 

services are of qualitative nature, which makes it hard to conduct empirical research on the 

matter of possible impacts of progressing liberalisation. Therefore it is crucial to develop 

methods enabling creation of indices describing the likely level of restrictions in a given 

services sector. Additionally, since many studies assume panel data analysis, there is a need 

for such restrictiveness indices presented in a form of a time series.  
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