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Abstract: Presented paper deals with important freight @jlimfrastructure review in the Europe. The shriglsituation
on the road makes companies do to think more ane roout alternative ways of transporting goodsnfremote
industrial zones quickly, safely and taking inte@mt an ever more important environmental asgédw. quantity of
goods transported in freight transport is increasivery year, which is also reflected in the unéaable increase in road
transport. Road journeys are often used, roadsiare prone to wear, and their repair requires Sagmit financial costs
each year. Important part of presented paper iss&xt on the traffic situation that the future ahsport will be on the
rail. Moving transport from road to rail is alsetimtention of the European Union, which is dedanethe “White Paper
on Transport”. In addition to other targets, itatathat by year 2030 the 30% of road freight dlrer300 km should be
transferred to other modes of transport such asraiaterborne transport, and by year 2050 th@sikhrepresent more
than 50% of freight transportation.

1 Introduction by distances exceeding 300 km for other modes of

The railway infrastructure in the Europe say aboufansport, such as rail or water, by 2030 and rtiae 50%
216,000 km network of active railways in the Eurmpe DY year 2050 [3]. . .
Union (EU). The total cost of international train During the year 2013, the EU revised the previous
transportation is different in whole Europe [1,2]it 9uidelines on the TEN-T (Trans European Network for
depends on access charges, competition rates| tirmge ~ Transport, see on the Figure 1) project in ordefetine a
and economies of scale. Specifically, the signifidixed ~core network of transport infrastructure that ipcwates
additional costs associated with the first andrai (e.g. all means of transport, but pays special attention
loading/unloading in terminals) are more evenlyailways.
distributed at medium and long distances. As altethe In the Regulation No. 913/2010 are defined (among
total cost of a tonne-kilometer for rail freight titese Other) three most important rail freight corrid¢fsFC)
distances may be lower than for the carriage ofstirae  through Belgium: _
goods by road [2]. Promoting more efficient and 1. RFCRhine-Alpine
sustainable modes of transport, and in partical&freight » With direction via Zeebrugge-Antwerp /Amsterdam/
transport, has been a key part of EU policy overaist 25 Rotterdam —Duisburg-Basel-Milan-Genoa
years. As early as year 1992, the European Conunissi 2. RFC North Sea-Mediterranean _
(EC) set a shift in the balance between transpodgﬂ as » With direction via London /Dunklrk/Lllle/Llége/PIa
one of its main objectives. The European CommissiciAmsterdam-Rotterdam-Zeebrugge/Antwerp-
confirmed the importance of refreshing railwayd-uxembourg-Metz-Dijon-Lyon/Basel-Marseille
infrastructure and formed the objective of mairiteirthe 3. RFC North Sea-Baltic
market share of rail freight in the Member StafaSentral * With direction via Wilhelmshaven/Bremerhaven/Ha
and Eastern Europe. On the other side, the ComonissinburguAmsterdam/Rotterdam/Antwerp/ Aachen/Berlin —

sets the target of moving up to 30% of the fretginelled Warsaw—'l'[egespoll Kaunas/Falkenberg-Prague/Wroctaw-
Katowice [2].

~71 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 5 2018 Issue: 3 Pages: 71-77 ISSN 1339-5629

EUROPEAN RAILWAY INFRASTRUCTURE: A REVIEW
Lucia Knapcikova; Rob Konings

Figure 1 Trans-European transport network [ 2]

Legend to the Figure 1: distances that goods have to overcome to the déstin
Dark blue line- Corridor “Baltic-Adriatic”, station, the transport of sensitive, special orrsized
Red line- Corridor “North Sea- Baltic”, goods, is an ideal transportation by rail. By teary2015,
Green line- Corridor “Mediterranean”, the number of China-European international traias h
Brown line- Corridor “Orient-East- Med”, risen by more than 100% annually. In the past wame,
Pink line- Corridor “Scandinavian- Mediterranean”, 2000 trains across the Polish-Belarusian border and
Orange line- Corridor “Rhine-Alpine”, transhipment terminals were transported in Chineofel
Yellow line- Corridor”Atlantic”, route in two directions. Undoubtedly, the situation
Violet line- Corridor “North Sea- Mediterranean”, Ukraine has also been extremely hard on the custars.
Sky blue line- Corridor “Rhine-Danube”. Generally, the transit time from China to Europecading

to the selected mode of transport:
The formation of new industrial areas in China and

Russia offers new and interesting challenges fogistics e Air transport 3-7 days,
companies. An effective solution to cover the long «  Maritime transport 28-38 days,
~T72 ~
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* Rail transport 14-22 days. forwarders, etc.) can also apply for capacity oe th
corridors (Fig. 2) [4].
A part from railway undertakings that hold a licenc
and a safety certificate, other applicants (shigpfeeight
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Figure 2 Rail freight corridors map (y. 2016) [3]

Legend to the Figure 2: » to provide good connections to-from different
RFC- Rail Freight Corridor, freight producers and support the
RFC1- Corridor “Rhine-Alpine”, development of multi-modal logistical
RFC2- Corridor “North Sea- Mediterranean”, platforms,

RFC3- Corridor “Scandinavian- Mediterranean”, + to provide infrastructure and facilities for
RFC4- Corridor “Atlantic”, cargo transportation,

RFC5-Corr!dor "BaItI_C-AdrlatIC”. + to support rail-road transport if needed or
RFC6-Corridor “Mediterranean”, combined transport),

RFC7-Corridor “Orient’, _ « to allow longer trains to reduce unit costs per
RFC8-Corridor “North Sea- Balth”, tonne of transported goods [2]

RFC9- Corridor “Czech-Slovak”.

To strengthen the competitiveness of rail freight2 Freight rallwgylnfrastructureln
European Union

transport should the rail network to meet the neddbe o ) ,
On a global scale, the distribution of railwayaneven,

freight sector. It is generally accepted, in paltc: o ) X
g . 1o a||OV\? easy c)r/ossing of borgers because dpF several reasons. The first is that, from amécdl point
f view, the railways must be fairly flat terraindamostly

rail freight is more competitive at medium and® he level of th di in S i
long distances (what in Europe generally'itt e level of the surrounding terrain. Secondijlways

means the transport of goods betweefi'® being built in places with higher density ofwgation
different EU Member States) and increased levels of economic activity so they a

economically feasible. The competition of othereyf
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transport also affects distribution of railway netks. In  the maintenance of railways that use more fregieight

places where there is a well-developed road draisport, trains is the result of prioritizing passenger $gaort routes

it is difficult to keep rail transport in a domirtgmosition.  that are politically more sensitive and, in somsesa the
The poor performance of rail transport in terms ofow profits generated by rail freight [6,7].

volume and share of modes of transport in the E$ cot

help the average service speed of freight trairs.[?h a The provision of railway services is multidimensabn

nutshell, expensive trains travel slowly, and tipieed has In economic terms the railway company is a multieforct

not increased significantly in the last decade.ried@y, firm. It is a very capital intensive business, emoies of

thousands of goods are shipped across the EUttoifss; scale and density can be relevant and some natural

warehouses and customers. Rail transport is inctdirenonopoly characteristics are present. In most tstnd

competition with road haulage, like freight trangpoln  on most continents, a competitive railway markeids a

other words, transporters choose transport modedlen  straightforward concept [8].

commercial criteria rather than on the politicabpties of

the EU [6]. 2.2 Financial support of freight railway
According to International Railways Associationg th infrastructure by European Commission
total length of railways was at the end of 201539 230 The government, the users of the railwayvoek

kilometres. The area of North and South America thas or the users of rai|Way services and the econoeg'mator’

largest with the 37%, the second largest of thad tehigth  these are three most important parts of railwayifum [8].
of railways in the world was Europe with the 26%. Funding support provided by the EU's financial stasice
In the European Union, the regulation requests the mainly focused on the construction of new rajiwaes
member state to establish international markeftg® or the renewal and upgrading of existing lines, aihi
Rail Freight Corridors (RFC) to meet next challenfig:  ysually involves speeding up and redress or adaptin
* cooperation between infrastructure managers angteroperability requirements. Except for line jpaip used
infrastructure development, exclusively by passenger trains (in general, hioted

* building the right balance between freight andines) or in rare cases, trains used only by frigigins for
passenger railway traffic along the Rail Freighinvestment in railway infrastructure benefit botlodaes

Corridors (RFC), [6,8]. To a lesser extent, investment in rail rajlistock is
» giving adequate capacity and priority for freight i also supported by the EU budget, several non-
hand in hand with market needs, infrastructure measures to support the implememtabf

» intermodality between rail and other transport nspdeEU rail policy and research projects focus maimiytioe
« integrating terminals into the corridor managemergtonstruction of new railway lines or the renewad an

and development [7]. upgrading of existing lines, which usually includes

increase speed and axle wagon load or adaptation to
2.1 Infrastructure efficiency of freight railway interoperability railways requirements.
funding by European Commission o ] ]
Transport requirements constantly require optiriomat 3 Statistical results of freight rail transport

of transport links, efficient use of means of tyzors, acrossthe European states
transport routes and smoothness and transpory safet They serve the industry and consumers every daly, an
issue of traffic accidents, whether on road or roaitl there is an endeavour to provide them with techrsind
transport is a socio-economic problem in all spheve technological innovations, but focusing on this nist
human activity. Today's, the high-quality serviceé enough.
railway undertakings and carriers in general andtlie The following Table 1 describes a statistical data
competitiveness of rail freight, say that the isfracture processing of the volume of freight rail transpbet has
manager must not only renovate and modernize lveasa  been monitored and processed from 2006 to 2015.
network to meet the specific needs of rail freight also Developing implementation studies and strategic
regularly maintain it [S]. Despite the businessnglaand approaches in the long run also need to be addresse
indicative rail infrastructure development straésgi one of the few countries, Finland has set up a
identified by infrastructure managers, railways enorcomprehensive strategic plan for the transporaaéindous
frequently used by freight trains and limited pagge costs for the period up to 2015, which deals ndy with
transport are generally closed and speeds aretinilthis  the state but also with the challenges and nevadsr émat
has an impact on the performance of the rest ofdile are useful as a source of inspiration for othemties,
network in terms of the volume of goods transpgrtedncluding Slovakia. In this country, there is a timadar
including those that could potentially benefit frdBU unit.
funds, since their ability to transport goods frtire place The institutions are responsible for this hazardous
of production to the consumer centres is limitethe T goods transport strategy and also responsiblerégraping
inadequate priority given by infrastructure managier the necessary legal framework [9]. It focuses goroving
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and developing supervision and management, eduacatio

and services.

Table 1 Volume of freight rail transport in the Europe (statistical datas between y.2016-2015*)[10]

GEDITIME eoos [eoor  feoos  feoos Pomo foon  Pooiz femz  feow  Jeois

European Union [28 countries) 100.4 100.4 938 A5 4 926 a0y A5 0.4 401
Eielgium 384 341 867 ThE ik i 753 TE.3 ik T2h
Eulgaria a2 B4y a8 106 134 173 1327 1441 144.3 L
Czech Republic 1061 ara EEA 243 47 103 354 1033 100.% ik
Dlenmark, EEA 868 # 74 ETE 4 731 7.7 Fil BA.7
Germany [unkil 1330 former erritary of the FRG) 1024 104 1025 6.7 6.7 451 4 A5 0.7 301
Estonia 274 764 7.4 ki 7hA 7.2 E0.3 .3 a7 44
Ireland 416 467 ER £44 a2 LR L2 Al 488 3.2
Greece 1348 107 1.8 114.9 12649 6.2 1045 933 998 1025
Spain 933 021 2449 i 249 247 241 g 234 geh
France 100.3 JLjks 955 BLE 237 247 [ T2 74 F7
Croatia 1056 104.8 il U] ELA 9.2 a8 9.8 .2 10
LT 283 243 i a7 2.2 i £33 E 2 £15
Cuyprus a0 7 420 19 iR R LA 4 74 ]
Latvia 375 an4 456 938 100.% 1145 17 1035 037 102 4
Lithuania 1014 1024 1013 100.2 108.2 11448 1135 158 1134 122
Lugembaurg il 964 fikik 365 a7l 364 7 744 (i 7
Hungary i 1267 125.2 1265 1248 124.2 1248 128 1283 1271
Malta 3.2 944 1.4 a3t a0k 243 a7 832 7B 715
hletherlands 963 q27 )l pid a8 246 873 bk 241 848
Bustria 103.9 9432 433 0.4 BLE 0.6 ELX: ik 71 fik
Piland 106.3 1115 1131 1136 1227 127 1243 134.9 137 2
Partugal 024 104.1 287 234 2.2 20 208 298 i A
Fiomania 9.2 944 418 4.1 [k LR 19 BLE 17 BE.1
Slovenia 027 1075 1y 114.4 1244 129 1271 1308 3.2 1389
Slovakia 97 98 7.3 a2l Ell a4 an.4 423 932 934
Finland 943 gae 8.3 a7l an.g 8.7 745 T2 TEE i
Sweden ELR arg 1007 i 5 294 232 0.7 413 6.1
United Kingdam 100 100.1 g5 364 ik 324 34 a7 gl 331
Ty 1036 03 106.% 954 1036 100.5 015 105.1 104.5 103.4
Switzerland 100.7 ar2 269 T4E a2 20.3 761 TEA T4 75.2|
Farmer Yugoslav Republic of Macedonia 110.2 1311 1147 TA7 #A T2k Ed.4 623 : ]

*Source: Database-Eurostat-European Commision

Today's social, functional logistics chain is aibas below, is based on the Regulation (EC) 91/2003hef t

requirement for the profitability of growing indust

European Parliament and of the Council of 16 De@mb

sectors. Therefore, successful transport is corside be 2002 on Rail transport statistics. Data displaye&igure
based on the current market demand, which requir8scover the rail transport of goods which relaiegaods

cooperation through the administrative sector. Adicmy

to Eurostat data, the collection presented on tapig

transport in the Member States on its nationaitteyx
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Figure 3 Goods transport by rail in the Europe [10]

Member States may exclude railway undertakings A large proportion of the freight transportatiorkea
which operate entirely or mainly within industriahd places by rail. This is much safer than by trugcause
similar installations, including harbours. They amet these types of transport often have to travel thinaurban
covered in above mentioned statistics. areas in order to reach their destination.

Monitoring of freight rail transportation can be According the problematic presented in this paper w

accessed from the point of view: can say the most important advantages of freightag
» Safety, which has a first share in all activitiekated infrastructure:
to the transport of dangerous goods. » independence of roads traffic density,

« Emphasis is placed on prevention, training, edarati =  possibility of transporting dangerous goods,
and carefully focused information it is importanat < large capacity of the wagon load,
the freight transportation is feasible in the bess « minimum weather dependency,

sector. * minimum wagon’s and locomotive’s failure
 In order to ensure transport as profitable and
logistically efficient, emphasis is put on the dal When we want to choose the most suitable mode of

and conditions of infrastructure, also on transpoftansportation we take into account:
safety and on careful management and supervision..  cost of transport
] »  ability to create networks
4  Conclusions . railway safety
In view of a much broader societal perspectiveeh®r «  environment protection

the relative good environmental performance ofjfierail
transportation as mitigation of climate change is
concerned, although freight rail transportation tess it~ Acknowledgements
favourable performance regarding air quality atdbst of  This paper is part of a project that has receiveding
road transport. Today’s global trend is, whereslagon from the European Union’s Horizon 2020 research and

has forced the truck industry to significantly redu jnnovation programme under grant agreement No. 7232
emissions.
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