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Abstract: The priorities assessment for the planned construction of high-speed rail/HSR 

in the Czech Republic in terms of impacts on internal and external integration is a 

though-provoking topic not only from the technical and economic, but also from the 

social and geographical point of view. Its primary basis is the application of the gravity 

model, according to which the planned route C Prague-Wien has the most significant 

potential in passenger transport.  Then following routes are A Prague-Berlin, B Prague-

München, and D Brno-Katowice. Subsequently, the likely impacts generated by a sig-

nificant improvement in the quality parameters and hence the competitive position of 

rail transport were assessed, including the potential for shifting part of the demand from 

the road and air transport to HSR. Overall, however, it can be stated that the potential 

impacts of the HSR on the growth of passenger transport in the Czech Republic will not 

be essential. To perceive the regional impacts of HSR construction, analyses of selected 

indicators (population density per km
2
, GDP per capita, unemployment rate) by NUTS 3 

regions for the period 2007-2017 were also carried out. From the strategic point of view, 

the research results did not confirm that the planned construction of the HSR primarily 

stimulates convergence tendencies in regional development as the main priority of EU 

regional policy. Rather, it seems more likely that the HSR will stimulate the extraction 

of economic activity from "rural" regions in favour of metropolitan regions.  
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Introduction 

In recent years, the issue of high-speed railways has been met with growing interest 

from the professional sphere. Undoubtedly, important research topics include the evalu-

ation of their economic, territorial, and environmental contexts and relationships. From 

the point of view of the Czech professional public, the book Rychlá železnice i v České 

republice [Fast railways even in the Czech Republic] as well played an important role in 

this regard (Šlegr et al., 2012). From other domestic authors, it is possible to mention 

e.g., L. Týfa (2012), M. Körner (2013), and P. Čech (2018). From a group of foreign 

authors, we then consider it appropriate to mention D. Albalate (2010), Ch. Nash (2015), 

Y. Hollander (2016), P. Beria (2017), F. Xu (2018), and A. Zurkowski (2018). Regard-

ing the relationship between the development of the HSR and the economy, it can be 

stated that with increasing practical experiences, the original idea of its important stimu-

lating role has been revised. The significant examples confirming the original assump-

tion occur only sporadically (e.g., French TGV route Paris-Lyon; MEDDE, 2015). 

However, even in the case of Japan, the proximity to HSR does not appear to have a 

direct effect on regional or local production or productivity (Wetwitoo, Kato, 2019).  On 

the other hand, the launching of HSR can bring positive impacts on buyer-seller links 

assuming comparative lower travel costs (Bernard et al., 2019). HSR routes do not seem 

to increase territorial cohesion, but rather they promote territorial polarization.  In other 

words, the relevant studies do not allow a causal relation to be established between HSR 

and local growth (MEDDE, 2015). It is clear that the construction of HSR should focus 

on connecting densely populated metropolitan areas, suffering severe road congestion 

problems eventually deficient air link (Albalate, Bel, 2010).  In this context, it is worth 

mentioning a significant impact of HSR on commuting confirmed in Germany where 

reduction of travel time by 1 % raises the number of commuters among regions by 0.25 % 

(Heuermann, Schmieder, 2019). Also interesting is a study from Austria where HSRs 

are designed for lower speeds, which is countervailed by optimal integration of timeta-

bles (Brezina, Knoflacher, 2014). Another interesting example is the analysis of station 

location of mid-sized cities connected to HSR in terms of the location of central busi-

ness districts that attract enough passengers carried out in South Korea (Kim et. al., 

2018).  

The high social relevance of the topic results from the fact that the construction of ex-

press transport infrastructure in the Czech Republic is rightly criticized as a non-

transparent and inefficient process, where the public interest has been largely relegated. 

This fact is documented by the lack of a well-conceived conception of the construction 

of high-speed rail (known under the abbreviation HSR), to which our research seeks to 

contribute. In this context, the article focuses on the assessment of the effectiveness of 

the planned HSR construction in terms of the integration criterion with an emphasis on 

the perception of relevant relations. The term HSR usually refers to new railway lines 

with an operating speed in passenger traffic of 200 or more km/h; the term fast connec-

tion/FC with an operating speed of 160-200 km/h is also used, including modernized 

conventional lines (see the Program for the Development of fast rail connections ap-

proved by the Czech Government in 2017). In the following text, given the relatively 

frequent combination of newly constructed and modernized railway sections, the more 

familiar term HSR is preferred (see, e.g., International railway association, 2007). In 

addition to the integration criterion, the methodology developed to assess the effective-

ness of transport projects also includes relevance (technical benefits), usefulness (eco-
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nomic benefits), stimulation (regional impacts), and sustainability (environmental im-

pacts). This original approach, validated on the evaluation of the effectiveness of Czech 

motorway construction projects (Viturka, Pařil, 2015), seeks to effectively link the polit-

ical, technical, economic, regional, and environmental aspects of the evaluation to de-

fine relevant priorities objectively. From a broader perspective, the assessment of effec-

tiveness reflects the 3E principle (effectiveness, economy, efficiency). Its significance is 

well reflected in the quotation of the management guru P. Drucker “effectiveness is 

doing the right things, and efficiency is doing things right” (Drucker, 2000). This logi-

cally implies that purposeless projects cannot be effective. 

At the end of the introductory chapter, it is worth noting that the assessment of the ef-

fectiveness of infrastructural projects is not legally enshrined in the Czech Republic and 

their implementation is often justified only by general proclamations of their social 

benefit, or better based on more or less speculative estimates of future costs and benefits 

through CBA. Assessment of effectiveness is particularly relevant for costly transport 

infrastructure construction plans where it is necessary to have as comprehensive infor-

mation as possible about their potential benefits to minimize the risks associated with 

the selection of inappropriate projects.  

Methods and data 

The assessment of the effectiveness of HSR construction is complicated by the fact that 

transport demand is primarily determined by external factors (Ellegård, Svedin, 2012), 

and therefore it is a derived demand. Moreover, the structure and nature of the spatial 

impact of social and economic factors on the development of passenger and freight 

transport are significantly different, and many relevant data are not available (Ministry 

of Transport of the Czech Republic, 2016). These facts, combined with the necessary 

systematic approach to planning the development of the rail network, significantly re-

duce the informative ability of traffic forecasts (Szczuraszek, Iwanowicz, 2019; Cats, 

Gkioulou, 2017), particularly in the case of freight transport with the insufficiently 

developed methodology for their processing (Abate et al., 2018, Shiqui et al. 2019). Our 

approach is therefore based on the expert perception of the potential effects of the 

planned projects, according to the above evaluation criteria, from which we will further 

discuss the integration criterion. The primary attention is then focused on the positive 

impacts of qualitative changes in railway infrastructure parameters on the demand and 

competitiveness of railway transport. It is a contradiction of current forecasts oriented to 

extrapolation of development trends, taking into account the expected changes in the 

intensity and direction of the effect of selected factors. In general, it is thus a transition 

from continuity preference to discontinuity preference, generated by the introduction of 

significant technical innovations, whose potential impacts cannot be predicted on the 

basis of standard forecasting models. An essential argument for applying the described 

approach is its broader theoretical anchoring through the original theory of integrated 

and sustainable regional development, which allows correct identification of poles and 

development axes as development-bearing spatial structures (Viturka, 2011). On the 

other hand, its main disadvantage is limited space for the application of more sophisti-

cated analytical methods. The central spatial dimension of the assessment of the effec-

tiveness of the planned intentions of HSR construction is represented by the Central 

European macro-region with a historically formed network of metropolises of transna-
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tional importance as the main concentrations of transport demand. From the perspective 

of the Czech Republic, the diverse connections of Praha, as the only fully-fledged 

Czech metropolis with the metropolises of neighbouring four countries, play a crucial 

role. In this respect, there are a total of 21 metropolises, which were based on the factors 

“population”, “economic profile” and “business attractiveness” divided into three 

groups (Viturka et al., 2015): dominant (Berlin, München, Frankfurt am Main, Hamburg, 

conurbation Rhein-Ruhr), established (Stuttgart, Nürnberg, Hannover, Mannheim, Wien, 

Warszawa, Katowice) and elementary (Dresden, Leipzig, Bremen, Wrocław, Poznań, 

Kraków, Łodż, Gdańsk, Bratislava) metropolises. 

The population size of the major metropolises of the developed countries, which are 

after the second demographic transition, is usually considered to be 1 million inhabit-

ants; in the case of minor metropolises, the limit of 500 thousand inhabitants (see, e.g., 

Brezzi et al., 2012). In international analyses of metropolises, it is obviously necessary 

to ensure the comparability of their territorial delimitation. This condition is best met by 

OECD data, which is based on the so-called functional urban areas/FUA, made up of 

the core and its hinterland defined according to commuting processes (OECD, 2019b). 

FUAs are divided into four categories: 1. large metropolitan agglomerations with more 

than 1.5 million inhabitants - the major metropolises, 2. metropolitan agglomerations 

with 0.5-1.5 million inhabitants - the minor metropolises, 3. medium-sized non-

metropolitan agglomerations with 0.2 to 0.5 million inhabitants; and 4. small non-

metropolitan agglomerations with 0.05 to 0.2 million inhabitants. The application of the 

developed methodology to assess the effectiveness of planned HSR projects logically 

emphasizes the links between Praha and the Czech minor metropolises, i.e., Brno and 

Ostrava (weakening position), and also links with the nearest foreign main metropolises. 

Specifically, the routes are: 

 

A Praha – Ústí n. L. – Dresden → Berlin,  

B Praha – Plzeň → München,  

C Praha – Jihlava – Brno → Wien, 

D Brno – Ostrava → Katowice. 

Due to unclear ideas about the potential benefits of construction, the discussed Praha - 

Wrocław direction was not included in the assessment (for similar reasons, the branch to 

Most was also not analysed, these two lines are currently not achieving any progress in 

planning or implementation process and seems to have lost political emphasis). In all 

cases, intermediate FUAs of the third category are included and, in the case of the 

Czech Republic, also FUAs of the fourth category, which takes into account considera-

bly higher intensity of domestic than international passenger transport interactions 

(Körner, 2013). The relative intensity of inter-settlement links is generally highest with-

in the so-called nodal micro-regions with a dominant share of commuting to work and 

to schools (with increasing hierarchical level, these regular trips are gradually replaced 

by irregular, especially business and tourist trips). The selection of relevant foreign 

metropolises generally respects the effective distance criterion, established in the most 

important road transport sector on the basis of European Union regulations of working 

time of truck drivers, which corresponds to a maximum daily distance travelled between 

600 and 700 km. In the case of rail freight transport, the effective transport distance is 

around 600 km (Ministry of Transport of the Czech Republic, 2016). This distance also 

largely corresponds to the real limit of the competitiveness of high-speed rail passenger 
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transport compared to air transport (Seidenglanz, 2009) – accordingly, Warszawa, 

whose distance from Prague clearly exceeds 600 km, was not included into analyses. To 

measure the comparative significance of spatial interactions from which the passenger 

demand is derived, the latest available population data from 2016 was used (2019a), due 

to the complicated methodology of defining FUA, requiring a particular survey derived 

from the census. Other necessary data were then taken over from the Czech Railways 

Company and further from the Ministry of Transport of the Czech Republic and other 

relevant sources (Ročenka dopravy ČR, 2017; The Federal statistical office Wiesbaden, 

2018). 

Results 

The application of the integration criterion provides information on significant factors 

affecting the potential benefits of the construction of planned HSR routes in the long 

term and, in this context, also take into account the socio-politically important factor of 

international prestige assessed in terms of the implementation of the European Union 

transport policy. In this context, it is necessary to analyse in the first place the funda-

mental impact of the overall nature of the national urban system on the development of 

rail passenger transport. This influence is manifested, especially within the spatial sys-

tems formed by not very distant metropolitan agglomerations supplemented by interme-

diate non-metropolitan agglomerations with 200 thousand and more residents (consid-

ered, for example, in Germany as the lower indicative threshold for the FUA direct 

connection to the HSR network). Basic information can be obtained by applying a rele-

vant variant of the gravitational model that describes well the general logic of long-

distance traffic flow formation (Anderson, 1979; Halás, M., Kraft, S., 2015): 

ij

 j  i
ij

d
Px P

G   , 

where Gij = the gravitational force acting between metropolitan and non-metropolitan 

agglomerations, Pij = the settlement importance of FUA and dij = the distance of FUA 

(measured along the existing railway routes in the direction corresponding to the 

planned HSRs). It should be noted that in Table 1, the ratio of domestic and internation-

al passenger rail transport intensity was set at 1: 0.2 in accordance with the analyses 

carried out and taking into account the development trends (Transport Yearbook of the 

Czech Republic, 2017). This corresponds with available researches on border effect in 

long-distance transport that show the decrease of passenger transport demand on cross-

border connections (see, e.g., Klodt, 2004; Hazledine, 2009). In the broader internation-

al context of the planned HSR, it is necessary to mention the Trans-European Transport 

Network (TEN-T) integrating road, railway, water and aviation infrastructures of the 

European Union, approved by the European Commission in 1990. In our case, these are 

mainly corridors passing through the Czech Republic i.e., The Orient/ East-

Mediterranean corridor Hamburg – Berlin – Praha – Budapest –Timișoara – Sofia – 

Athens and The Baltic-Adriatic corridor Gdańsk – Warszawa – Brno/Bratislava – Wien 

– Venezia – Ravenna (from corridors passing through neighbouring countries is espe-

cially important for the Czech Republic the Rhine-Danube corridor Strasbourg – Mün-

chen – Wien – Bratislava – Budapest – București and the Scandinavian-Mediterranean 

Corridor: Helsinki – Stockholm/Oslo – København – Berlin – München – Innsbruck – 

Roma – Napoli. 
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From the specific questions, it is necessary to mention the politically sensitive problem 

of connecting the regional town of Jihlava (defined by FUA 4th category includes the 

town of H. Brod together with five rural municipalities) to the planned HSR route Praha 

- Brno - Wien. In this direction, the Praha - Kolín - Jihlava variant, with a terminal lo-

cated at the D1 motorway between H. Brod and Jihlava, is preferred (we consider the 

second discussed variant of the HSR line from Praha through Benešov unrealistic due to 

unsuitable construction conditions). 

Table 1. The gravity of metropolis and selected FUA 

Route A Route B 

metropolis/ 
other FUA 

population (in 
thousands) 

distance to 
Praha (km) 

metropolis/other 
FUA 

population (in  
thousands) 

distance to 
Praha (km) 

Praha 2178 x Praha 2178 x 

Ústí n. L. 120 106 Plzeň 343 113 

Dresden 1344 192 Regensburg 446 296 

Berlin 5066 397 München 2849 434 

∑ Gij 11 867 ∑ Gij 10 903 

Route C                                       Route D 

metropolis/ 
other FUA 

population 
(in thousands) 

distance to 
Praha (km) 

metropolis/ 
other FUA 

population 
(in thousands) 

distance to 
Praha (km) 

Praha  2178 x Brno 724 x 

Jihlava  100 136  Ostrava 717 172 

Brno 724 256 Katowice 2541 265 

Wien 2823 404    

∑ Gij 14 381 ∑ Gij 8 324 

Source: OECD (2019a), own calculations. 

Notes:  

1. The major metropolis, the minor metropolis, other FUA (the last available figure is for 2016). 

2. Model relations of Czech and foreign FUA are weighted by 0.2 coefficient. 

3. Intra-German relations not included. 

According to model aggregations of passenger transport potential, the route C (with a 

43 % share of cross-border gravitational force) is the best positioned in the integration 

criterion, followed by routes A (79%), B (39%) and D (64%). The obtained data can be 

practically used for objectifying perspective considerations on the competitiveness of 

rail transport against road and air transport. In this respect, attention should be drawn to 

the so-called induced demand phenomenon generated by the commissioning of HSR, 

which is most often estimated by foreign experts in the range of 10 to 20% of basic 

demand (Feigenbaum, 2013). The highest level of this demand is most likely to be ex-

pected on route B. In view of the long construction deadlines, the concept, and planning 

of construction development of the HSR network should also take into account the pop-

ulation development of the respective residential centres. Of these centres (FUA), the 

highest growth rates of demographic growth, in the Czech Republic in the period of 

2000-2016, were recorded in Praha and Plzeň (population growth of approximately 12 % 
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and 4 % respectively (just for comparison – Ostrava recorded a population decrease of 

6%); compared to some foreign centres, such as, e.g., München and Wien (population 

increase of 16 and 15 % respectively), followed by Regensburg (an increase of 9 %). 

The construction of HSR is of considerable importance also for the formation of “ex-

press” lines of rail freight transport, facilitating the development of business interactions 

as key determinants of the developmental differentiation of social systems on the trans-

national or global hierarchical level. However, the spatial links of freight transport, 

much more than in the case of passenger transport, are influenced by specific factors 

reflecting production and consumer links, within them the economic efficiency of par-

ticular countries or regions together with their integration into global production net-

works play ever more important role. These facts considerably limit the possibilities of 

application of forecasting models in the case of development of rail freight transport, 

which is usually based on the premise for maintaining its current scope (Jedlička et al., 

2014). The spatial specifics of demand for transport can be documented on the example 

of Germany as by far the most important trading partner of the Czech Republic with 

roughly 30% share in its foreign trade. Within this framework, according to the Czech 

Embassy in Berlin the six most important German Bundesländer account for approxi-

mately 86% of total trade turnover with the Czech Republic and 61% of its exports: of 

which Bayern 29/16% (16% of the German population), Baden-Württemberg 19/14 % 

(13%), Nordrhein-Westfalen 14/14% (22%), Niedersachsen 8/8 % (10%), Sachsen 10/5% 

(5%) and Hessen 6/4% (8%). From the available data, the best position of the planned 

route B is apparent, followed by the second "German" route A and by the remaining 

routes C and D at a significant distance. The analysis confirms the lower predictive 

ability of the gravity model application, for freight transport, where we would obtain, in 

case of using the indicator of generating the GDP for valuing the economic importance 

of regions, different order of routes A, C, B and D. The declared objective of EU 

transport policy is to move 30% of freight transport performance over 300 km distance 

from road to rail and water transport by 2030 (European Commission, 2011). From the 

perspective of the Czech Republic, however, this goal is difficult to achieve, which is 

also due to the negligible importance of water transport with less than 1% of the total 

output (the possibility of changing this situation with the help of the long-term debated 

project of the Dunaj – Odra – Labe rivers canal is outside the boundaries of technical 

and operational-economic reality). Given the small size of the Czech Republic, the 

possibility of combined use of planned HSR for the needs of international passenger and 

freight transport can be considered in perspective. However, based on the available 

information, it can be stated that the realization of this option seems to be unlikely. 
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Table 2. Position of rail transport in the Czech Republic 

Type of transport performance 2013 2014 2015 2016 2017 

Percentage of passenger transport in % 

rail transport 3,7 3,7 3,6 3,5 3,5 

bus transport 7,2 7,4 7,2 6,6 6,3 

air transport 0,1 0,1 0,1 0,1 0,1 

urban transport 46,2 45,3 44,4 45,0 44,5 

individual car transport 42,7 43,5 44,7 44,8 45,5 

Share in transport performance (pkm) 

rail transport 7,1 7,1 7,3 7,4 7,6 

bus transport 8,4 9,1 8,8 8,6 9,0 

air transport 8,9 8,8 8,5 8,6 9,1 

urban transport 15,2 14,8 14,1 14,6 14,3 

individual car transport 60,3 60,2 61,2 60,7 59,9 

Share in freight transport in % 

rail transport 18,8 18,7 17,7 18,2 16,9 

road transport 78,6 78,6 79,9 80,1 80,5 

pipeline transport 2,3 2,4 2,0 1,4 2,4 

Share in transport performance (tkm) 

rail transport 19,5 20,4 19,9 22,9 25,2 

road transport 76,8 75,7 76,6 73,8 70,3 

pipeline transport 2,7 2,9 2,6 2,3 3,4 

Source: Transport Yearbook of the Czech Republic (2017), own calculations 

Note: The different methodology of data production in rail transport is not taken into account; 

water transport and air transport are not included. 

Before the final discussion of the broader context of the analysis of the planned HSR, it 

is useful to make a few remarks on the competitive position of rail transport in the 

transport system of the Czech Republic. The table above documents the stabilization of 

the development of the railway's share in passenger transport (at present it is slightly 

increasing, which is, however, stimulated by increasing subsidies from the state budget) 

with a steady decline in the share of freight transport (mainly in favour of road transport 

which shows steady growth). On the other hand, however, the share of railways in 

transport performance expressed in passenger-kilometres/pkm (with a stagnating share 

of road transport) and tonne-kilometres/tkm (with decreasing share of road transport due 

to foreign competition), is growing. If we recalculate the data compiled according to the 

methodology of the Ministry of Transport (in railway transport, these data apply to all 

carriers but only in the Czech Republic, in the case of a road, air and water transport 

data refer only to national carriers but including transport to other countries) on the 

same comparison base according to the EUROSTAT methodology, the rail share will 

increase by about 20% in passenger transport and 15% in freight transport. This is in 

line with the situation in neighbouring countries and confirms the increasing competi-

tiveness of rail transport with transport distance (the average in the Czech Republic is 
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about 52 km in passenger transport and 164 km in freight transport, both being about 

1/3 higher than road traffic). This is mainly related to falling fixed costs and increasing 

transport distances. Other influencing factors include, for example, a decrease in the 

importance of flexibility significance when deciding on the mode of transport or a better 

offer of opportunities for more efficient use of time in rail passenger transport. Along 

with the assessment of transport time, it is of course, also necessary to mention the elas-

ticity of demand for long-distance passenger transport. The key role has travel time and 

price (confirmed by the fact that in the Visegrad countries the price level in long-

distance passenger transport in EUR per km is much lower than in Western Europe). 

Peng showed a comparative methodological study from 195 researches on demand 

elasticity in tourism travel (Peng et al., 2015). Regarding more precisely HSR elasticity 

demand identification due to demand predictions Börjesson (2014) brings after detailed 

research discussion nested logit model for modal split forecasting between HSR and air 

transport in Sweden. An important market feature for shaping the demand is the rate of 

competition and open access approach where market entry of private competitors can 

bring significant benefits for passengers when the intense price war can reduce average 

tariffs by 40 % (Tomeš et al., 2016). Price elasticity according to the authors´assessment 

methodology is closely related to criterion of “usefulness” while regional disparities are 

much more related to “integration” criterion (see below). 

 

Discussion of a wider context of HSR construction 

In view of the wider European significance of the planned HSR routes, according to the 

integration criterion, the priority can be ascribed to route B (links to west Germany and 

then Switzerland, France, and Italy), followed by route C (links to Austria and further to 

Hungary and Slovenia), route A (links to north Germany and Scandinavian countries) 

and route D (links to Poland and Eastern European countries). The main mission of the 

HSR is, of course, the development of rail passenger transport; freight transport is of 

secondary importance (in this respect, there is an effective extension of their use at night 

unattractive to passengers). In line with the concentration of long-distance passenger 

transport on the HSR, it is also possible to count on the release of the capacity of paral-

lel conventional rail freight lines linked to its acceleration and hence to increase its 

competitiveness vis-à-vis road transport. According to the current traffic load, the pro-

posed potential routes A and C offer the greatest potential in this context. It is useful to 

supplement the results of the analysis with information from regional passenger 

transport statistics (Transport Yearbook, 2017). Of the individual regions affected by 

the planned construction of HSR, the ties between the capital city of Praha and the 

Středočeský region occupy a dominant position, because 78.9 thousand passengers were 

transported daily, by trains, in 2017 (in this case, the high intensity of mutual links is 

primarily determined by the administrative separation of Praha from its hinterland). Ties 

with the capital, with one exception, also dominate the other affected regions in the 

order of the Moravskoslezský region – 8,6 thousand persons/day, Olomouc region – 7,8 

thousand persons/day, Jihomoravský region – 5,9 thousand persons/day, Ustecký region 

– 4,8 thousand persons/day, Plzeňský region – 3,6 thousand persons/day and Region 

Vysočina - 0,5 thousand persons/day, which, however, shows the strongest ties of 2,6 

thousand persons/day with Jihomoravský region. 

If we add up the data for all the above-mentioned regions (except only the partially 

affected Olomouc region, whose centre is located outside the planned HSR routes), we 
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reach a total volume of transport of approximately 8.9 million persons/year. According 

to the analysis performed in the scope of 14 selected routes of the EU, the general 

threshold of profitability of HSR operations was set at approximately 9 million passen-

gers per year (see European Court of Auditors, 2018). From this information, it is logi-

cal to conclude that the potential impact of the HSR network under discussion on the 

prospective increase in passenger transport in the Czech Republic will not be essential - 

in this context, it is useful to remind that the Czech Republic, for example, has only half 

the population density compared to Germany. Figure 1 presents the results of the cate-

gorization of Czech FUA, which includes major metropolises (Praha), minor metropo-

lises (Brno, Ostrava), middle (non-metropolitan) agglomerations (Plzeň, Olomouc) and 

small (non-metropolitan) agglomerations (8 remaining regional cities). 

It can be seen from Figure 1 that the planned HSR network covers the most important 

Czech metropolitan and agglomeration areas and, at the same time, connects them with 

metropolitan areas abroad. An exception is the Liberec agglomeration and further con-

urbation Pardubice-Hradec Králové, which are not connected to the planned network. It 

should be noted, however, that this conurbation is in Pardubice connected to I. and II. 

Transit railway corridor from Praha to Brno and Ostrava (travel time from Pardubice to 

Praha is about 50 minutes). The remaining regional agglomerations, which will not be 

directly connected to the planned HSR network, are České Budějovice, Karlovy Vary 

and, the best situated in this respect, Zlín.  

The following table gives a comparison of current and potential travel time in rail and 

road transport on the relevant routes corresponding to the planned HSR routes, which, 

with the exception of route D, are related to the start of the journey in Praha (see Table 

3). While the average real operating speed of intercity trains in the Czech Republic is 

currently around 100 km/h and a maximum speed of 160 km/h is permitted on transit 

railway corridors, the future HSR corridors will significantly increase the speed and 

correspondingly shorten the journey time
3
. This shortening will logically mean an in-

crease in the competitiveness of rail transport compared to road transport, where an 

adequate reduction in travel time is not technically feasible. 

The lowest current competitiveness of the relevant rail connections compared to car 

traffic shows the Praha - Jihlava connection (a comparable journey by car saves about 

44% of the time) and further Brno - Katowice (38%) and Praha - Regensburg - Mün-

chen (37 and 34%). On the other hand, the highest level of competitiveness is shown by 

rail transport on the Praha - Ústí n. L connection (only 14% of travel time savings com-

pared by car) and Praha - Berlin (20%). When assessing the planned journey time on 

HSR according to the Program for the development of FC in the Czech Republic (MD, 

2017), the greatest potential savings compared to automobile traffic can be expected on 

the Praha - Ústí n. L and Praha - Jihlava connections (approximately 49 %) and Brno - 

Ostrava (40%). 

 

                                                           
3
 The average real operating speeds above 100 km/h are achieved only on two railway lines in the 

Czech Republic: Prague-Pardubice-Olomouc (section from Olomouc to Ostrava is again below 

100 km/h) and from Brno to Břeclav (connection to Vienna). 
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Figure 1. Categorization of Czech FUA 

 

Source: OECD (2019b), own calculations. 
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Table 3. Recent comparison of train and car travel times on HSR routes 

metropolis / other 
FUA 

travel time by 
train 

travel time by 
car 

travel time 
savings - car 
vs. train in % 

planned travel 
time by HSR 

travel time 
savings – HSR 
vs. car in % 

Route A 
x 
x 
x 
 x 
 x 
 

Praha x x x  x  x 
 

Ústí n. L. 1:09 0:59 14  0:30 49 

Dresden 2:11 1:27 34 1:00 31 

Berlin 4:09 3:20 20  2:58 11 

Route C 

Praha x x x  x  x 

Jihlava 2:20 1:18 44 0:40 49 

Brno 2:35 1:58 24 1:15 36 

Vienna 4:22 3:19 24  2:30 25 

Route B 

Praha x x       

Plzeň 1:25 1:04 25  1:00 6 

Regensburg 4:04 2:33 37 2:11 14 

Munich 5:36 3:41 34 3:02 17 

Route D 

Brno x x x     

Ostrava 2:15 1:40 26  1:00 40 

Katowice 4:10 2:35 38 2:00 23 

Source: ČD timetable (2019, mapy.cz. (2019), MD (2017). 

For a broader assessment of the potential benefits of the planned HSR construction for 

the socio-economic integration of the entire Central European macroregion, Figure 2 

and following text presents available information on the transport capacities of selected 

Central European aviation corridors for which the discussed HSR routes are competitive. 

The analyses show that there are no regular airlines operating on the A - Praha - Berlin 

and D - Brno - Katowice routes within the winter timetable, suppressing the distorting 

effects of the summer tourist season (Flightradar, 2018), which would allow calcula-

tions with more significant demand shifts from air transport to rail transport. Conversely, 

the remaining routes B Praha - München and, to a lesser extent, C Praha - Wien have 

significant potential for further development of air transport. In terms of available 

transport capacity, these air corridors occupy the second and third strongest positions 

behind the most frequent Praha - Frankfurt am Main flight connection (Šauer, Pařil, 

Viturka, 2019). This creates the necessary preconditions for shifting part of the demand 

from aviation to rail transport (this conclusion also corresponds to the increasing pres-

sure to introduce fuel taxation of environmentally problematic aviation).  
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Figure 2. Central European network of HSR and selected airlines from the perspective of 

the Czech Republic 

 

Source: OECD (2019b), Flightradar (2018), own calculations. 

Note: HSR Czech plan includes all considered variants of future HSR corridors. 

To perceive the socio-economic impacts of HSRs on individual Czech NUTS 3 regions 

the analysis of their position in the period, 2007-2017 was carried out by means of se-

lected indicators with intensive links to the quality of business and social environment 

(for this purpose the Středočeský region was merged with Praha into one functional 

region). Specifically, these indicators are population density, GDP per capita, and un-

employment rate, which can be considered as basic indicators of transport demand (its 

relation to population density per km
2
 and GDP per capita indicators is direct, in case of 

unemployment rate this relationship is inverse). Their values in the initial and final year 
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of the reference period are given in appendix 1. It is worth noting that although these 

common indicators are used in many studies as basic information sources for the crea-

tion of simulation models, their links to regional development can be strongly differen-

tiated due to the significant influence of inertia (the reporting period also includes dif-

ferent periods of the economic crisis in 2008-2009 and the successive stages of econom-

ic recovery and growth). The basic development tendencies of the regions are thus the 

result of an aggregate impact of a number of diverse factors. Overall, economic growth 

was accompanied by a significant fall in unemployment, which eventually led to the 

constitution of regional barriers to labour shortages. If we correlate coefficients of the 

indicators used, the correlation of population density and GDP per capita (0.534) shows 

the highest value in accordance with the effect of so-called agglomeration savings. The 

link between population density and unemployment rate 0.481 is clearly, and its positive 

value reflects the difficult restructuring of historically established concentrations of 

heavy industry near coal districts. In accordance with the well-known Okun´s law, the 

relationship between GDP per capita and unemployment rate indicators shows a nega-

tive correlation (-0.352). 

The following part is devoted to the issue of convergence of the values examined, the 

successful solution of which is considered to be the main objective of EU regional poli-

cy. Based on the synthesis of the results of partial analyses reflecting changes in the 

importance of individual regions, the respective development trends were determined. 

These trends may be, in principle, either convergent character associated with a decon-

centrated distribution of phenomena or divergent character associated with a concentrat-

ed distribution of phenomena. A key input is a relative position of the region to other 

regions at the beginning of 2007, on the basis of which the changes that occurred during 

the period under review were assessed. E.g., in the demonstration case of population 

density, the starting position of the region is defined by: 

𝑃𝐷𝑛𝑟𝑒𝑙 =
𝑃𝐷𝑛 2007

𝑃𝐷𝑎𝑣𝑔2007
, 

 

where PDn2007 is the population of the region in 2007, and PDavg2007 is the relevant 

arithmetic meaning of the indicator in the same year. The development trend is then 

expressed in a simple relation: 

𝑃𝐷𝑛𝑡𝑟𝑒𝑛𝑑 =
𝑃𝐷𝑛 2017

𝑃𝐷𝑛2007
, 

In terms of potential variants of the combination of values interpreting the starting posi-

tion of regions and corresponding development trends, the following six model situa-

tions may arise, on the basis of which the character of development differentiation of 

regions and their typology can be summarized (in this context, trend values outside the 

range of stabilized development tendencies ranging from 0.975 to 1.025 of the mean 

value are considered essential (with verification intervals for 0.025/0.050/0.075): 

 above average ranking and relative decrease  convergence trend – type A1; 

 above average ranking and relative growth  divergence trend – type A2; 

 average ranking with stabilized tendency  convergence trend – type B1; 

 average ranking with unstabilized tendency  divergence trend – type B2; 

 below average ranking and relative growth  convergence trend – type C1; 

 below average ranking and relative decrease  divergence trend – type C2. 
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The development of regional differentiation in the period under review can be estimated 

by the coefficient of variation. In this respect, the prevailing convergence trend was 

observed for the unemployment rate indicator (0.325  0.282) and at a significantly 

lower intensity for the GDP per capita indicator (0.231  0.225). As far as the remain-

ing population density indicator is concerned, the divergence trend observed (0.372  

0.382) can be considered to be insignificant. 

The results of the regional syntheses presented in Table 4 show that the progressive 

types include the regions of Praha + Středočeský region and the region of Jihomoravský, 

Plzeňský and Královéhradecký with about 47% of the population of the Czech Republic. 

These regions are characterized by an above-average level of GDP per capita and be-

low-average unemployment levels (with the exception of the Jihomoravský region with 

still unfinished economic restructuring processes). These are mostly migratory attractive 

regions included in the divergence group 2 with statistically significant positive devia-

tions from average values (the region of the capital city recorded the extremely high 

level of GDP, which exceeded the average by approximately 3/4), which are, with the 

exception of the Královéhradecký region, contact with planned HSR routes. Four re-

gions were included in the average type (3 regions including the restructuring Mo-

ravskoslezský region belong to the convergence group 1 with about 23% of the popula-

tion, compared to the 5% share of the Pardubický region belonging to the divergence 

group 2). The remaining five regions are below average or regressive type (3 regions 

with 15% of the population belong to the convergence group 1) and two regions with 10% 

of the population significantly affected by the displacement of the German population 

after World War II to the divergence group 2). Progressive/average/regressive position 

of regions and relevant convergence/divergence trends are listed in more detail in ap-

pendix 2 and 3. In general, the presented findings can be interpreted as an integral part 

of the Czech Republic's political-economic transformation after the Velvet revolution. 

Table 4. Typology of regions 

type / trend 1 – convergence trend  2 – divergence trend 

type A – progressive 

 

 Praha + Středočeský region, Ji-
homoravský region, Plzeňský region, 
Královéhradecký region 
 
 

type B – average 
Jihočeský region, Moravskoslezský 
region, Zlínský region 
 
 

Pardubický region 
 
 
Ústecký, Karlovarský 

 type C – regressive 
Liberecký region, Vysočina region, 
Olomoucký region  
 
 

Ústecký region, Karlovarský region 
 
 
Ústecký, Karlovarský 

 

Source: ČSÚ, MPSV, own calculation.  

Note: Regions with the unclear trend are marked in italics. 

The fact that four regions of B and C types (Moravskoslezský, Vysočina, Olomoucký, 

and Ústecký) are linked to the planned HSR routes with a positive impact on deepening 

their socio-economic integration, can be deemed as positive. Overall, however, we can 

count on strengthening the position of above-average developed regions, i.e. Prague + 
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Středočeský region and Plzeňský together with Jihomoravský regions. From less devel-

oped regions we can expect more significant development impulses especially in the 

case of the Vysočina region (potential travel time savings generated by HSR compared 

to the current train connection with Prague is about 70%; significant travel time savings 

can also be expected in the case of connection Brno – Ostrava). In addition to the above 

findings, it is worth noting that the decreasing unemployment rate induced by favoura-

ble economic developments creates increasing pressures on wage growth with relevant 

impacts on the purchasing power of the population and GDP growth. These processes, 

in combination with the monetary policy of the Czech National Bank and other factors, 

stimulated the rise in prices on the property market, especially in the Praha and Brno 

metropolitan areas, followed by the Plzeň agglomeration. This development is logically 

accompanied by an increasing distance of commuting to work, copying developments in 

the most developed countries (however, data for a longer time horizon would have to be 

available for a more in-depth assessment of the trends). In line with the above conclu-

sions, certain changes in the spatial arrangement of the Czech Republic can be expected, 

including negative effects known as urban sprawl, with adequate impacts on the 

transport network configuration. 

Conclusion 

The paper provides valuable practical and theoretical-methodological information re-

garding the evaluation of potential benefits and other economic and non-economic im-

pacts of the planned construction of HSR on the Czech Republic and its regions (includ-

ing specific impacts, e.g., on the division of transport work). The assessed integration 

criterion consistently respects space as a primary platform for multi-criteria evaluation 

of the expediency of the implementation of transport infrastructure construction projects 

and the subsequent determination of corresponding priorities taking into account the 

level of business, social, and environment issues. It should be noted that routes A and C 

appear to be potentially the most advantageous in terms of the examined integration 

criterion. These routes correspond to a large extent to the two Trans-European Transport 

Network/TEN-T corridors, the Orient/East-Mediterranean Corridor Hamburg – Athens 

and the Baltic-Adriatic Corridor Gdańsk – Ravenna, with which route D is also in con-

tact. Route C and the remaining route B then follow the Rhine-Danube Corridor Stras-

bourg – București. 

To determine the final priorities for the construction of the HSR from the point of view 

of regional development, it is, of course, necessary to have the results of analyzes of the 

other criteria mentioned above. The presented research results significantly extend the 

information contained in the sectoral concepts of HSR construction and thus reduce the 

potential risks of inefficient spending of EU funds or state budget (from the system 

perspective, it is necessary to point out in this connection also the special problem of the 

simultaneous opening of as many projects as possible motivated by the effort to exhaust 

the allocated funds regardless of effectiveness). The practical application of the princi-

ple of effectiveness emphasizes the synergy of social effects over the one-sided prefer-

ence of economic effects, which, especially in the case of large projects, stimulates the 

emergence of suppliers' markets or market oligopolies associated with a significant 

increase in investment costs. As far as the construction of express transport infrastruc-

ture is concerned, the experience so far shows only limited and strongly differentiated 
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impacts on the economic development of regions (Körner, 2015; Bray, 1992), which 

obviously significantly reduces the predictive ability of any future income estimates as a 

key component of standard cost-benefit analysis. In this context, it should also be point-

ed out that the construction of HSR can stimulate to some extent the extraction of eco-

nomic activity from 'rural' regions in favour of metropolitan regions, which is in clear 

contradiction with promoting convergence as a fundamental principle of EU cohesion 

policy. Accordingly, it is necessary to state that the application of the multi-criteria 

approach as a method of their preliminary assessment seems to be irreplaceable, espe-

cially in the case of the most demanding transport projects. In our opinion, it is only on 

this basis possible to arrive at an optimal selection of such solution variants that reflect 

in a comprehensive way the potential impacts of their implementation. The gained 

knowledge can also be used in other (especially Central and Eastern European) coun-

tries. From a perspective, it should be noted that in future EU programming periods, 

cross-border transport projects with the highest level of added value from a Union-wide 

perspective will most likely be preferred (see above). Accordingly, in this case, it is 

logically possible to consider significantly easier access to financial means from the 

relevant funds.  

In spite of the above comments and conclusions, however, we understand the construc-

tion of HSR with regard to the corresponding experience of foreign countries, demon-

strating their positive impact on spatial integration and quality of life, as well as interna-

tional prestige associated with the development of modern transport systems, as very 

beneficial for the society (UIC, 2019). In this context, however, it is absolutely neces-

sary to take adequate account of the available experience in building the HSR and not to 

repeat the same conceptual and managerial mistakes made during the construction of the 

motorway network that has not been completed yet.  
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Appendix 1: Development of selected indicators for regions in the period 2007/2017 
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Appendix 2: Regional classification according to population density, GDP per capita and unemploy-
ment rate 2007/2017 

Indicator PD GDP/C UR   

Region 2007 2017 2007 2017 2007 2017 Sum R/A/P 

Praha + Středočeský region 2 1 1 1 1 4 10 P 

Královéhradecký 8 8 5 3 4 2 30 P 

Jihomoravský 3 3 3 2 10 11 32 P 

Plzeňský 12 11 2 4 3 1 33 P 

Zlínský 5 5 9 5 8 6 38 A 

Pardubický 9 9 6 8 5 3 40 A 

Moravskoslezský 1 2 8 6 12 12 41 A 

Jihočeský 13 13 4 9 2 5 46 A 

Liberecký 6 6 11 11 7 9 50 R 

Vysočina 11 12 7 7 6 7 50 R 

Olomoucký 7 7 12 10 9 10 55 R 

Ústecký 4 4 10 12 13 13 56 R 

Karlovarský 10 10 13 13 11 8 65 R 

Source: ČSÚ, MPSV (2019), own calculations. 
 

Appendix 3: Regional grouping 2007/2017 

Region 
Regressive/ 
Average/ 
Progressive 

PD GDP/C UR 
Convergence/ 
Divergence 

Group 

Praha + Středočeský region P DDD D●● CCC D A2 

Plzeňský P C●● ●●● DDD D A2 

Jihočeský A ●●● D●● CCC C B1 

Karlovarský R D●● DDD CCC D C2 

Ústecký R ●●● DDD CCC D C2 

Liberecký R ●●● ●●● CCC C C1 

Královéhradecký P ●●● DDD CC● D A2 

Pardubický A ●●● ●●● DDD D B2 

Vysočina R ●●● ●●● CC● C C1 

Jihomoravský P D●● D●● DDD D A2 

Olomoucký R ●●● CC● DD● C C1 

Moravskoslezský A C●● ●●● ●●● C B1 

Zlínský A ●●● CC● D●● C B1 

Source: ČSÚ, MPSV (2019), own calculations.  
Note: symbol ● indicates insignificant trend. 
 


