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Terms and abbreviations

Load unit

TEU

TEU factor

Any box used in intermodal rail trgoert, such as containers, swap
bodies and sentrailers. ISO containers are used in maritime transport,
containers suitable for ewmallets in continental transport, swap
bodies in continental transport and serailers in continental transport
(including shortsea).

Transport Equivalent Unit = 2006 1SO

The ratio of number of containers and the number of TEUs they
represent. The TEU factor in the maritime sector has grown from 1,5 to
currently about 1,7, due to the market pest&in of larger containers
such as the 4506 container.



Part A Overview and background of the Twin hub
network project



1  Introduction
(E. Kreutzberger and R. Konings)

1.1 INTERREG Northwest Europe (NWE)

This report is the first deliverable of the @at Intermodal Rail Freight Twin Hub
Network Northwest Europe We call its subjectTwin hub network and the
organisational entity to carry out the actions Tvein hub project The project is
funded by INTERREG NWE (programme IVb). Its work started in ddelcer 2011

and will end by the end of 2015he project budget was, when the project started,
about 5,7 million Euros, to be spenin 4 y e a tirsed The project consists of
analytical and designing actions and of the project pilot. The latter is the oénitre
project It is to prove to which extent the theoretical concept can work in practice.
Most of the project budget is earmarked for the actions within or related to the pilot.

1.2 2AA OEOAAA OEOI OCE OEA POI EAAOS6O ATl
The red thread throughh e pr oj ect 6 s contentbulletss descri be

1.2.1 Problems

The starting notions that the share of intermodal rail transport should increase, for
societal and commercial reasoB®&cietal becauseon many transport relatioristhe
extanal costs of transport are lower for rail than of rodaghi et al., 2002tFEU and
SGKYV, 2003. Commercial because intermodal rail transport is, given the expected
growth rates, a spearhead or large opportunity of the rail sdttoopewide the
currert share of intermodal transport in rail freight transport is estimated at 15%
(Becker, 2014). However, forecasts indicate that the intermodal transport volume
could triple by 2030 and achieve a share of 50% in total rail freight traffic (Hamel,
2013).

In large transport nodes, like large seaports, there is an additional societal motive for
aiming at large shares of (intermodal) rail (and barge) transport, namely limited space
and limited infrastructure capacity in the ports. As the space requirement of
infrastructure per tekm of transport is smaller for rail (and barge) than for road
transport, seaports as Rotterdam have ambitious modal shift ambitions. THeriang
ambition of the port authority Rotterdam is to realize a modal shift, for rail from 11%
to 20%, for barge from 40% to 45% and for truck from 47% to 35% in 2035 (Port
Authority Rotterdam, 2008 onsidering that the port authority Rotterdam expects a
substantial growth of container throughput this modal shift will be even more
challenging.In the concession contracts of new container terminal operators at
Maasvlakte 2 the operators must meet the criterion that at least 65% of their
hinterland transport is carried adatanintermodalway (barge and rail).

1 This was about 3,5 million euros when the project started. Later, when the project decided which

regions the pilot network would serve, when therethie distances of pilot trains became clear,
and when t he P inaljedramedmsk ofba Reguest for changes submitted to

| NTERREG, the proj ec 2nslliorbeurdsgreduction totally referdng to thel t o
pilot.



The growth aims are challenging. In mameas the real growth is significantly
smaller then desired and intermodal shares remain modest (Savy, B&tker,
2014). The gap is largely caused by poor intermodal performances. Intermodal quality
still is poor in terms of network connectivity anergice frequency. Exceptions are
some large flow corridorsfrom and to some large nodes, and in some-orefhnized
regions (Cardebringet al, 2000 CER, 2013 Quality refers terms as transport
reliability, transport time, service frequency, networkmectivity and logistic match,
the latter describing the appropriateness of the respongkedfansportto the
customer systentogistic match refers to thecations of rail terminaland locations
of shippers, or to time synchronisatilike whetherthe departure and arrival times of
trains fit well to the requirements or preferences of shippers

Rail transport is chosen for its low cogGruppo CLASet al, 1998; NEAet al,
2002) But frequently the doetio-door rail costs are considered to be hagh, whilet

at least a part df the sector has difficulties to cover the costs of its operafroasy
examples in Kreutzberger and Konings, 2813 he smaller market of high value
goods is interested in a better quality, but largely not willing tohpglyer prices for a
better rail quality RUPS and NEA2003)

In network parts with very large flows it is difficult to accommodate the traffe
projected increase of the share of rail from 11% to 20®Rotterdammplies that rail
freight doubles, tiples or more(Keyrail, 2008). The crisis has tempered the growth,
but what remains still is substantial.

Both, the problem of lacking growth and shares, and the problem with facilitating
large flows, call for transport innovatiolts quality, costs ocostquality-ratio need to
be improved.

1.2.2 Innovation challenges

Corechallenge®f rail freight innovation are:

1) increasing the scale of transport, in other words the size of trainloads or
equivalentlyi improving the servic&equeng or rail network connectivity

2) increasing the roundtrip productivity (speed) of trains;

3) improving the dooto-door time of load units;

4) introducing train concepts which cope with the lack of track capacity;

5) improving the handling at begirand end terminals or at inteeaiate exchange
nodes;

6) improving the preand posthaulage;

7) improving the spatial organisation of rail and customer systems and improving
other items of the logistic match between transport providers and transport
customers;

8) improving the technical, inteffence or communicatioto support innovation
measures responding to thieovementioned innovatiochallenges

Thesechallengesare classicalones for therailway sector (and of other transport

sectors). Twin hub is a concepfacing the same challengesutbsolving them

innovatively. It primarily responds to challenggtransport scale), but also responds

to challenges 2, 3 and 4.

2 The most impdant example of a large flow corridor in Europe and intermodal rail transport

providing a good quality is the BLUE banana segment between the Northsea and northern lItaly.



1.2.3 A innovation response the Twin hub concept

The central ideaof Twin hub networkis to bundle the flows of different ggarts in

the rangeDuinkerke (northern Francd) Amsterdam, in particular of the seaports
Antwerp and RotterdanT.he bundling serves to increase the size of trainloads, access
more inland terminals, increase the service frequency and improve trackiofilisat

The flow bundling is to take place by means of farmtspoke networksThe Twin

hub network consists of numerous kardspoke networks. In each of them a small
number of trainsdepartsfrom different seaports or different rail terminals of a
seaport,meet at a hub to exchange load units, and move on to different inland
terminals v.v. The hubs are located in the graketyions 6 the flows. In the initial
concept this wathe regionAntwerp and Rotterdanitventually a third hub location
was added, naety Dourges near LilleThe concept includes some operational
principles to enhance the efficiency of the netwofBee of them is that each train
and load unit only visits one hub per journey, either Rotterdam, or Antwerp or
Dourges.

The planning and impmentation of the concept is to be possible for the entire
intermodal rail markeincluding SME rail operatorsFor most SMEs thplanning and
operation of a hulandspoke network is too large an event to do on your owithe
network must be organised@run by several operatoihey then need to cooperate.

So Twin huboperations may be based on the cooperation of competing rail operators.
They cooperatein order to improve their performances. Cooperation between
competitors also takes place betweeapsets. The hulandspoke networks are to
integrate the flows of different seaports, also if they belong to different countries. All
of this cooperation is innovative.

The concept and the used specialist terms are explained in Chagifter 8rst hawng
presented the basics of freight bundling (Chapter 2)

1.3 The project structure

The work in the Twin hub project is organised in four work packages X\(¢ee
figure 1.1)

1 WP 1 (market analysis and network desigms the task to identify promising
Twin hub hubandspoke networks for the pilot. It is also to develop the means to
identify promising Twin hub hulandspoke networks for the long term, and to
discuss the cost implications of alternative hub locations. The work is organised in
two actions namely (Action 1) mapping the flows and (Action 2) different steps
to identify promising connections for hub-andspoke networks. Ais work
constitutes the fundament for all actions within the Twin hub project.

1 WP 2: pilot-train services and informatiosystent The network concept is to be
tested in practice in a pilot. The pilot (WP 2) is the centre of the Twin hub project
and absorbs most of the projectbés budget.
The rail operators in the projeon the basisof the results of WP Thoose
connectiongo test ina pilot hub-and-spoke network andthey chooseéhe hubto
use.The choice and its motivation is part of tRdot business plan(Action 3)
which addresses all issues needed to be clarified to let libtetpibecome a



success. Each train connection in the pilot is an action. The pideatisto have

three train connections in the pilot (Actions 4, 5 and 6). The rail operators take all
preparations such as organising the resources (traction, wagondrain paths

and terminal slots. The pilot lasts half a yeauch period is considered to be
sufficient to see whether th{gervices in the) pilot network are viable. If yes the
pilot services move towards their commercial phase, otherwise they must b
stopped.A lack of costcoverage may be due to a lack of revenue in the initial
phase ané need to develop routines for cooperating with other firms in the pilot
and for needing to use infrastructure that is not developed and completely suitable
for hub-andspokeoperations.

Should the pilot revenues not cover thei
budget allows to compensate 50% of the losses with a maximum of 35000

euro per rail operator. This potential subsidy represents statecdatthah on an
individual basi§ been approved by the European Commission.

The performances of the pilot train serviegs tobe monitored. Making a simple
monitoring systemand monitoring the pilot services is the subject of Action 7.
One of the functins of the monitoring system is to evaluate the degree of cost
coverage of the pilot services.

The Twin hub train services are organised by different firms. Their cooperation is
likely to benefit from integrating means, like jaint booking system which
matches the trainloads and train capacity for all pilot connections and is suitable to
be adapted or connected to the booking systems of other firms should they
eventually participate in the Twin hub network. Developing such a system or at
least giving anoutline of the structure, characteristics and conditions of such a
system is the subject of Action 8. The success of the wilbihot depend on the
presence of an all elaborated innovative booking system.

WP 3 fub and link infrastructure Rotterdam am@intwerp addresses rail
infrastructure contrary to WP 1 and 2 which are about rail servittesobjective

is firstly to clarify whichrail infrastructure is required to make the Twin hub
network, wheni on thelong term 1 it hasevolved to a network ofubstantial
scale, ultimately successfuts second objective is interest key decisiemakers

in the field of infrastructure planning and programming for such infrastructure,
wherever the infrastructure does not already have advocates. The WP focuses on
the hub regions, namely Antwerp and Rotterdam, and not on the infrastructure of
the entire network in other European regions. This focus is due to the spatial
concentration of rail activities in the hub regions. As for all -antdspoke
networks, the pedrmance of infrastructure in the hub region is likely to have a
strong effect on the train performances throughout the entire network. It should
therefore perform well.

The main rail infrastructure elements in the hub regions are the hub and the tracks
from and to the hub. Antwerp dhahe Mainhub terminal, which was truly
developed for raiftail transhipmen{Gemels and Buyse, 2013)ut recently has

been closed because of the stiatvn of its main customer, a domestic farid

spoke networkThe questions how to organise rail hub exchange in the future
and whether the reopening of the Mainhub for international-amakspoke
networks is an optiorRotterdam has nbubterminal, but onlyrail-road terminals
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and shuting yards. Very few of these nodes arefutfor railrail exchangehe

short term, but eventually a hub terminal needs to be built. This WP presents a
systematic overview of hub terminal options, including the best location at the
East side of the poendi if relevanti including thetracksfrom and to the hub.

The overviews are used in roundtable conferences with key deaisikars in the

field of infrastructure development.

WP 4 6ocietal benefijs this work package analyses the societal benefits for
different stakeholders, in particult#ne 1) intermodal rail sector, 2) the regions
(large ports, small ports, inland terminals and their regions), 3) European policies
(territorial and economic cohesion; technology and employment and the strategy
of Lisboa; sustainability and the strategyGdthenburg), 4) the total. The multi
criteriamulti-actor analysis will confirm to which extent the Twin hub concept
satisfies the projectdos and | NTERREGOSs

Figure 1.1  The structure of work packages in the Twin hub project

WP 1

/ Marketing and network design \

l

WP 2
Pilot Twin hub services (trains AN
and hubs) and information

l

WP 3
\ Hub and link infrastructure
Rotterdam ad Antwerp

(long term)

l

WP 4
Societal benefits

AN
AN

ai
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1.4  The partners in the project

The challenges in the Twin hub project have a transnational nature. The composition
of the project partnership reflects this fact. The transnationally coopepatitiers

in the Twin hub project are:

1 Therail operators Russell (UK), IMS Belgium (B) anBERS(NL);

1 Theport authorities Rotterdam and Zeeland;

1 Theuniversities Delft, Rotterdam, Brussels, Karlsruhe;

1 TheconsultantsNEA, Nieuwenhuis Rail Expertise and Abvo.

The Delft University of Technology codinates the project. The most important
features of the managenteare described ingpendix 1.
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2  The bundling challenge
(E. Kreutzberger)

2.1 Overview

Increasing the scale of transport is one of the central challengelsghove)}o make
intermoda rail transport more competitive. The challenge consists of organising large
trainloads also for flows, which are too small to fill a direct train on the required
frequency level. Bundling is the magic word in this context. One can organise large
trainloads for small(er) flows by:

9 Categorical bundling Different freight categories like intermodal flows and nhon

intermodal flows are bundled to trainloads;

Temporal bundling meaning that the service frequency is reduced;

Directional bundling. The flows of diferent rail connections are bundled. We call

this complex bundling

1 Network concentration There are less terminals in the service areas in change for
longer preandposthaulage distances, the latter most often by truck. The so
calledextended gateway ngbrks(e.g. of ECT)belong to this network type;

1 Connecting different train services at their begitend terminals, the latter then
often called gateway terminals and the connected netwgatewvay networks
(e.g. of HUPAC; not to be mixed up with the ®nded gateway networks
mentioned beforesee Section 2.3)6

il
il

Categorical bundling to some extent almost always takes place, like moving refer
containers, chemical containers and general cargo containers, or maritime and
continental load units on the santmin. Directional bundling is the most
widespread way of organising large trainloads and the centre of the Twin hub
project. Network concentration implies high pamdposthaulage costs in normal
transport landscapes and therefore is mostly appliegdoifsc transport landscapes
where such disadvantages are relative small, like between a large seaport and a central
inland terminal in a higldensity production and consumption area. Gateway
networks hardly generate transport scale, but are easy to swgasi they can be
carried out only using the own terminals of an intermodal rail operator. For such
reason they have become popular, in particular for new players in the market.

2.2 The principle of complex bundling

The principle of complex bundling igisualised in Figure 2. On the left side it

shows two train connections, one from A to B, the other from C to D. Both trains are

half loaded. If instead of moving these flows separately all the way, the flows are

bundled to a trainload during part oéthjourney (right side of Figure B):

a) the size of the trainload can be increased (upper picture);

b) the service frequency can be increased (lower picture);

c) a combination of larger trainloads and higher service frequencies can be
achieved;

d) the network conmivity can be increased as the complex bundling network
accesses more end terminals from each begin terminal;
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e) (in case of larger trainloads) the track infrastructure is used more efficiently as
each train path services more load units.

Effect (a) reduceshe fixed train costs per load unit, effect (b) the time costs of the

owner of goodsnd the storage costs, effec} fubtentially the preand posthaulage
costs and effect (e) the infrastructure costs per loaekomit

Figure 2.1  The principle and impacts of bundling*

Direct bundling Complex bundling
I i e e Il I I
O > Detour Higher utilisation rate O
and local e ] e
scale of ~
N e e [V vehicles N 7
O > Transhipment or other exchange
[ v
LEGEND:
—mm Partly loaded trains, I Higher transport frequency Il
barges or other units Detour O
and local I e e
B Fully loaded trains, scale of
barges or other units vehicles N R y
@) BE terminals (= for multimodal Transhipment or other exchange
exchange, like rail-road exchange) "I \V4
— _
o Nodes for unimodal exchange Y .
(like rail-rail exchange) More E terminals from each B terminal

* The figure only shows the main transport mode (e.qg. rail) and raupdgoost haulage.
** Source: e.g. Kreutzberger 2008.

Of course complex bundling also implies a number of disadvantages and the
challenge is to minimise these. The disadvantage@agare 2.1)that the routes are
longer (= presence of a detour factor), there might be additional exclenge
intermediate exchange nodes and there might be local network parts with relative
small trainloadshence expensive network parts

We distinguish five basic types of bundling flows (Figu2ze?), namely direct
networks and the complex bundling networksub-andpoke networks (= HS
networks), line networks, fork networks and trifelkeder networks. Direct and HS
networks only consist of trunk network parts, hence only have trunk (= relative large)
trainloads.The direct and the line network are the onte® in which a load unit only

has two transhipments, between rail and rddue other three network typealso

have local network parts in which the trainloads are smaller inogets average

train costs per load uAkm, and more than one intermediatehange node.

3 In case we are dealing with-salled directed network versions, in which therexaging trains
have a certain direction (like from left to right). Thedillectional network is its opposite
incorporating both directions (back and forth) for exchange. The difference is very visible<for hub
andspoke networks.
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Figure 2.2 The basic bundling types*

BE network HS network L network TCD network TF network
B E (B)L L(E) B CD CD E B F FH
LEGEND *
— = trunk train sevice (BE network and HS network) The figure does

or trunk part of a trunk train service (L network and TF networkj ot show pre
== = local part of a trunk train service (L network and TF network) andpost

— = local train service (TCD network and TF network) haulage.
O  =BE terminal (in L etwork also L terminal)
O =intermediate unimodal (e.g. radil) exchange node Train networks
are-fun
BE network = beginandend network (or direct network) directional and
HS network = hubandspoke network separ at
L network = line network ones.
TCD network = trunk-collectionranddistribuion network (or fork network
TF network = trunkfeeder network Source:
Kreutzberger,

B = begin terminal E = end terminal H = hub node L = line termjipyg
CD = collectionanddistribution node  F = feeder node

The most relevant difference between all bundling alternatives is the number of train
connections through the network. The direct network has the most (in the example of
Figure 2.2 nine connections), the HS network a medium number (in the example of
Figure2.2three connections). The other three networks in their trunk part all have one
connection. This difference of number of connections is the fundament for providing
economes of scale or scope also for small(er) flows and transport Nodgsneral, if

there are enough flows to fill the nine direct trains on the desired frequency level, the
direct service network is the best solution. Otherwise the HS or other complex
bunding networks may be the best solution.

Explained for HS network, thé in comparison to the direct netwoik smaller
number of connections (Figu&3) allows to either increase the size of the trainloads
(upper picture of Figur@.3) or the frequency leat (middle picture). Alternatively,

the HS network can, given a same size of trainloads and service frequencies, respond
to smaller flow sizes (lower picture) than the direct network can.

Which bundling type is the most appropriate, depends on the fsflvs involved,

the expectations wardsthe transport servicetje ambitions of the transport sector,

and on the geographical structure of a region or node. Which bundling type is applied,
also depends on the policies of involved companiediftarert seaports we observe
different complex bundling types, due to several of the mentioned reasons.
Rotterdam for its intermodal hinterland rail connections mainly applies line
bundling, Antwerp HS bundling,Hamburg and Bremen have a mix of bundling
types. Inall cases, there isreeed for complex bundling, because from and to large
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Figure 2.3 The potential advantages of HS bundling in comparison to direct
networks

HS network: larger trainloads than in the direct network

Direct network Huland-spoke network

= ®

e o

Begin End Begin Hub End
terminals termindls terminals termil

HS network: higher transport frequencies
than in the direct network

Direct network Huland-spoke network

@ O @

O

O OO0 O

O © O o

Begin End Begin Hub End
terminals terminals terminals termine

HS network: smaller transport network volumes required
than in the direct network

Direct network Hub-and-spoke network

O @ O @

O O 10O O

O @ O o

Begin End Begin Hub End
terminals terminals terahs terminal

Source: Kreteberger, 2011
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transport nodes like large seaports there are many small(er) flows next to the large
ones.Not serving the small(er) ones sufficiently contributes to the pictufgégare

2.4 only some of the intermodal rail inland terminals in Eurfthe black onesare
connected to Rotterdam by trains. Even
southeats corridor from the seaport, many terminals remain-actessed. Why?
Often because theombination offlows beingtoo smallfor direct train serviceand

of too many actors focugy ondirect bundling.

Figure 2.4 Intermodal rail terminals served from Rotterdam in 2005 (in black)

LEGEND:

= existing terminal nodes

® = terminal nodes served
from Rotterdam (not including
gateway network connections)

A terminal node may have of several rai
terminals.

Sour@: on the basis of
Kreutzberger, 2008b

Complex bundling networks also haveiaoubationfunction While freight flows are
growing, very small unimodal road flows become suitable for complex bundling ralil
services, and mediwsizedflows in complex bundling rail networks become suitable
for direct train servicedf flows on a transport relatioar of arail operator are not
large enough for direct transport services, the actors can either leave them to the road
sector or organise servicescomplex bundling network€omplex rail services with
full trainloads may be less profitable than direct ones with full trainlobds,
nevertheless can be profitable or at least-cogering. Nodes or operators that take
the effort to organise compldaundling rail services will improve their position in the
future market of direct trains serviceSoncluding,complexrail networksare the
incubator of directail services.
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2.3  The physical means of complex bundling

2.3.1 Exchange types

Next to the functional features addressed above bundling also has a physical

dimension. This is about the means and types of operations used to exchange load

units at nodes and about the types of trains involved. Generallyaitagixchange

between trains can takdape in several ways (see e.g. Kreutzberger and Konings,

2013b)

a) exchanging single wagons between trains (along with their load units) by means
of shunting;

b) exchanging wagon groups between trains (along with their load units) by means of
shunting. Most fien each wagon group represents a certain direction;

c) transhipping load units at a terminal;

d) exchanging load units by redin or rolloff (ROR0) systems. The involved load
units then are sentrailers or trucks.

Exchanging single wagons between trainpefation type a) requires a gravity
shunting yard, is relatively costly (on the basis of Symonds, 2001) and certainly is
very time consumingRranke and Vogtman, 1999).hardly is an option for efficient
intermodal rail operations and certainly not foe fTwin hub concept.

Exchanging wagon groups between trains (b) takes, if restricted to a small number of
wagon groups, place at a flat shunting yard. This type of operation generates
competitive exchange costs (on the basis of Gaielzil, 1994) ands relatively fast
(study of timetables of DB Cargo, 1999). But it is only suitable for the wagon group
market. In other words, the involved flows need to be large enough to fill wagon
groups. This type of operation watill in the 1990sthe backbone othe European
complex bundling in intermodal rail transp@ombiConsult and K+P, 2007

Transhipping load units at a terminal (c) leads to competitive exchange costs and
times and is suitable for all intermodal markets (not only for the wagon group
market).

RoRo systems are, as restricted to seaiiers etc., outside of the scope of most
intermodal rail networks including the Twin hub network.

Concluding, the operational types (a) and (d) are no option for most intermodal rail
hub-andspoke network@cluding the Twin hub network, (c) is the best solution and
(d) is a good solution in numerous situations.

Focussing on hulandspoke networks, the ones withly terminal transhipmenalso

at the hubcan employblock trainsor shuttles The first hae a fixed train length and
wagon composition during an entire journey, the shuttles during a sequence of
journeys. Networks with shunting hubgmploy wagon group trainsand single
wagon trains Thesechange the train length and wagon composition at tineb.
Complete trainsare wagon group or single wagon trains with (intentiondily)
trainloads during an entire journey.

Twin hub network can be based on block trains, shutiles$ (completeyvagongroup

trains
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2.3.2 True hub terminals

True hub terrmals have different characteristics distinguishing them from than begin
andend terminalgsee also Kreutzberger and Konings, 2013© accomplish large
amounts of raikail transhipment efficiently, they have a different layout including
more tracks begath a train, optionally less distance between the tracks, the presence
of a terminal internal transport and sorting system. Also their locations differ. A true
hub terminal is located near the rail entry of a seaport (or other large transport node).
Its location also makes it easy for trains to reach all train corridors of that node, like
for Rotterdami the Randstad tracks, the Betuweroute, the Brabantroute and the
southern tracks.

The challenge for the terminal internal transport and sorting systeim sove
containers froni to mention an extremie the front position of one train to the back
position of another train (Figure 2.5), without asking much crane capadity
internal transport and sorting system can consissimiple to high performance
systems like respectivelys@mple truck lane or higkech robotisegballetsystem

Figure 2.5 Changing crane segments for rairail exchange at a hub terminal

[ | |
B E—
Segment of crane A Segment of crane B %egment of crar
|<_I I I -
LEGEND: [ = train
Il = load unit

The degree to which a terminal internal transport and sorting system is required,
depends orthe amount of sorting activities at the begin terminal. If there was
appropriate sorting of load units at the begmminals, the or most of the load units
changing trains at the hub would arrive in tight crane segment of the hub. In this
case the @ne work could remain limited even if there was no internal transport and
sorting system. If the contraryi trains are loaded randomly at the begin terminal,
sorting and relatively much internal transport is required at the hub terminal.

The Mairhub Antwerp was the pioneer in theplementationof true hub terminals.
After the Mainhub a very small number of other true hub terminals has been
implemented in Europ&End of 2013 the Maimubwas shut downafter the Belgian
government announcing to sttpe subsidy to its main user, the Belgian domestic rail
container network NARCON. Awaiting a new business plan for the Mainhub, the
regions Antwerp and Rotterdam do not dispose of any true hub terminal.

For the pilot this is no problem, as the small amowhtsail-rail exchange can take
place at existing nodes, including redlad terminals, at least if they have sufficient
capacity reserves. The potential nodes are presented and discussed in Section 6.4.

4 See WP 3 report.
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2.4 Conclusions

Wherever the size of flows is sufient to fill trains on the required frequency level,
direct bundling is the best solution. But if the size of flows is smaller, other
configurations in particular complex bundling networksjust beorganised.Hub-
andspokebundling isvery promisingin this regard as it is based otmunk network
trains(with intentionally full trainloads)Short local trains are absent

At the hub there aré in terms of exchange costs and timawvo acceptable types of
operations, namelyranshipmeniof load units atdrminalsand exchang of wagon
groups(with load units) at flat shunting yard§erminal transhipment in principle is
better, because it is suitable for all intermodal rail marketsonly the wagon group
marke.

Small amounts of raifail transhipmentas present in the Twin hub pilot netwockn
be carried out at a raibad terminal. If the raifail transhipment tale place
simultaneously, which is advisable for habdspoke networks with rather low
service frequencies, the terminal must haveigefit capacity reserves to facilitate
the time requirements of the habdspoke trains.

If the majority of raitrail exchanges serves rail services with critical time windows, a
high performance hub terminal may be beneficial. These do not exisyat. all
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3  The Twin hub network
(E. Kreutzberger)

3.1 The Twin hub network

Twin hub network is about bundling the flows from Antwerp and Rotterdam and of
smaller seaports in the ranBeinkerke- Duinkerke incluehg Zeebrugge, Vlissingen,
Moerdijk ard AmsterdamSuch bundling allows to:

9 increase the size of the trainloads;

1 then also increase the utilisation of tracks, as each train path is used by more load
units;

increase the service frequency;

increase the network connectivity, meaning that more déhltarminals and
seaports can be accessed by rail including smaller ones;

1 provide rail services also for smaller flows.

il
il

The central device for the bundling is: Let Dutch load units lift along in Antwerp
trains wherever these have or could have a stronganppsition. And let Belgian

load units lift along with Rotterdam trains wherever these have or could have a strong
market position. Smaller seaports preferably get attached to the train services of the
two large ones. Inland terminals move their loadsum joint trains to the seaports
instead of separate ones to each seaport.

The bundling is to take place by means of-anldspoke networks. In fact, Twin hub
network is a title for a larger set of HS networks. Each of them consists of 2 to 6 (or
maybemore) trains, which meet at the hub to mutually exchange load units. Ideally
most of the exchange is a simultaneous or direct one, meaning that the exchanging
trains are present at the hub during the same period and that there is no interference of
the stak.’ In the ideal operation trains of an exchange batch (= HS network) depart
from different seaports and/or from different rail terminals of a seaport, visit the hub
during the same period in order to exchange load units and then pass on to different
hinterland terminals v.v. (Figurg.1l). Up to the hub trains have load units to several
inland terminals. After the exchange each train is single destiny loaded meaning that it
carries load units only to one inland termihal.

The Twin hub network has twaouhbs, located in the gravity points of the involved

flows, namely the regions Antwerp and Rotterdam (Figut¢ Each train and load

unit only visits one hub during its journey. Which hub will be used largely depends on

the geographical orientation of teavisaged HS network. If a larger part of its spokes

is heading to the southwest, the HS network will probably have its hub in Antwerp. If

it i s heading more to the northeast, Rotte
Some of the Twin hub HS netwks are centred on the hub Rotterdam, others on the

The load units may be set on the ground for a short period, but this is more or less next to the train
and not in the stack area.

Or to two (or more) if the train stops at two (or more) inland terminals, applying line, fork or trunk
feeder bundling (sef€igure 2.2) at the inland end of a spoke.
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Figure 3.1 Examples of huband spoke networks within the Twin hub network
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hub Antwerp. Which node within the region will be used as a hub, depends on its
suitability and aailability. Figure3.2 shows two HS networks being part of the Twin
hub network, one centred on Antwerp, the other on Rotterdam. The train services
access Northwest Europe and also go beyond this area.

The concept implies that the service area of tHeRotterdam is not restricted to the

port of Rotterdam and the service area of Antwerp not to the port of Antwerp. Instead
the service areas of each hub overlap. The hub Rotterdam also accesses terminals in
Belgium and the hub Antwerp also terminals in NetherlandsThe extension of the
service areas allows improving the performances (larger trainloads, higher frequencies
and network connectivity) more than if each seaport only bundles its own ibwes.
overlap of service areas of the hubs is one ot#reral features distinguishing Twin

hub networks from ordinary HS networks.

However, n acknowledgement of seaport competition the cooperation of Antwerp
and Rotterdam in such a concept is likely to be a complementary one, meaning that
both hubs serveoenplementary hinterland corridors. Trains (networks) running via
the hub Rotterdam will often run in the eastern and reagtern direction, trains
(networks) via Antwerp in the southern to seutbstern direction.
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Figure 3.2 Impression of two hub-and-spoke networks being part of the Twin
hub network
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The choice of micrdocation for the hub (which terminal or other node to use as the

hub in the regions Rotterdam and Antwerp?) depends on its suitability and
availability. The main aspects of suitabildyr e At y p e -railfterrmnaldgato (r ai |
road terminal, flat shunting yard, gravity shunting yard) and location. Ideally the hub

is located near the splitting point of tracks to different corridors.

3.2 Contribution to better logistics in the seap ort

The Twin hub concept assumes that each large seaport (Antwerp and Rotterdam)
already or eventually has its own rail hub, and that the rail hub has a location which is
suitable to bundle all intermodal rail flows of that seaport and of smaller seaports

its surrounding. The ideal location of the rail hub is re@eentry of the rail network

to the seaport, and at a point from where all corridors of the seaport can easily be
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accessed. Easily means, without large detours and without complicated adidition
operations.

Rotterdam does not have a hub terminal, due to its tradition ofblineling for
trainloads which d not fill a train(Section 2.2) The flows of the increasing number

of rail terminals in the seaport, however, are difficult to bundléngyservices. Hub
andspoke is a promising rail alternative. Letting a train visit a seaport hub implies
additional handling and time costs, on the other hand contributes to the above
mentioned benefits of complex bundling and allows to save time atetigors
terminals. Train practices of IMS in the seaport of Rotterdam illustrate what is at
stake. Some of their trains currently visit more than one terminal on the Maasvlakte
(as in Figure3.3 A). The number of visited terminals can be minimiseithout
reducing network connectivity by transhipping load units at a seaport (BgB).

The outlines of benefits can be drawn knowing that dwell times of a train at a
maritime rail terminal are very long (e.g. 12 hours) due to the priority of deep sea
handlirg above landside handling.

Figure 3.3 Trade-off between visiting several seaport terminal§A) or a hub (B)
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Antwerp until recently had a terminal with the described location characteristics and
being designed as a true hub terminal (8ac8.3.2). It has been closed end of 2013
(Section 2.3.2) bringing Antwerp into a position comparable with Rotterdam. In
Antwerp however, barge plays a relative important role for collecting and distributing
containers between the rail terminals and betvekgppers and the rail system.

3.3 Operational principles

The described bundling of flows is to take place in a way avoiding any non

productive type of operation:

1 no trains with small trainloadé.dvantage: low train costs per load urttub-and
spole bundling responds positively to such id&ection 2.2) Hub-andspoke
bundling only employs trunk trains which intentionally have large trainloads;

9 trains and load units during a journey only visit one hdivantage: less node
costsand dwell time
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9 trains exchanging load units at the hub ideally visit the hub simultaneously,
especially if service frequencies are low (like 3 services per week and direction).
Advantage: a limited demand for storage demand at the terminal AND shorter
door-to-door transporttimes for load units

1 trains belonging to a certain exchange batch, have similar roundtrip characteristics
(e.g. dayA/B or dayA/C services)Advantage: this makes it easier to organise
hub exchange and certainly simultaneous hub exchdfgeis moved ortrains
with different roundtrip characteristics might better switch trains, which
sequentially visit the hub;

1 no shunting of single wagon&dvantage: relative low costs and short exchange
times(Section 2.3.1)

1 preferably the raitail exchange takesagte by terminal transhipmemdvantage:
acceptable exchange costs and times for all intermodal rail markets, not only for
the flows which are large enough for the wagon group m#8ettion 2.3.1)

1 no diesel traction anywhere, if possibledvantage: chaper and more less
external costs (climate, pollution; noise)

1 in case the hub is a terminal, no switch to terminal locomotives, if possible. To
avoid such switch, the trunk (electric) train should move in to the-¢textrified)
terminal by momentum ordgkwards.Advantage: a large part of the technical
controls can be avoided. Therefore shorter dwell times of trains and load units at
the terminal and lower train costélternatively the trains are pulled by a hybrid
locomotive (electric traction for theetwork, diesel for the nodes) or the terminals
dispose over specific equipment (like switchable electric power lines).

3.3 Transnational and other cooperation

3.3.1 Transnational

Working transnationally is hardly a choice in transport and transp@anas Most
nortlocal transport services are transnational ones, certainly those in which rail plays
a role, and certainly those, which begin or end in small countries like the Netherlands
or Belgium. The initiators of transnational services must copetthéltonditions and
circumstaces of several countries, in the fieldtdction (different rail electricity),
wagons (different gauges), train paths and terminal slots (different national or local
procedures or attitudes), social conditions (e.g. labostscand working regulations)

or geographical features (e.g. large difference of terminal density). Successfully
organising intermodal dodo-door transport depends on appropriately responding to
all of these differences. This is the minimal level of iezpi transnational
cooperation, also present in the Twin hub network.

3.3.2 Cooperation of competitors

The Twin hub network has transnational features, which go beyond that minimum and

beyond that of many transport networks and services, namely:

a) cooperatbn between competing intermodal rail operators. This cooperation is
likely to be a transnational cooperation;

b) t he cooperation bet ween competing seapo
Ant werp and Rotterdam fl owso) liamofat ed i n
the competing seaports therefore is a transnational one.
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These features, if present on a larger scale, are innovative. Existing HS networks are
almost always organised within a rail family, like DB Schenker and its intermodal
subsidiaries, or SNCffet and its intermodal subsidiaries, and not acros®dnders

of such a family. Also, existing HS networks typically are restricted to the seaports of
only one7 country, for instance bundling of Germany, France, the Netherlands or
Belgium.

The concepbf cooperation of competitors fits, as far as the intermodal rail operators
are concerned, well to the European policies of liberalising the railway sector.

The liberalisation has led to the market entry of a larger number of new firms
operating trains, @ammercialising train capacity and/or providing traction. Most of
them are small to mediugized enterprises (SMES). They have a limited research and
development power and therefore a different innovation perspective than the national
incumbentrailway compnies and their freight daughters, especially the companies of
large countries like Germany, France and Italy. These national companies have rather
large research and development departments and hardly depend on external research.
Their need for projectske Twin hub network is much smaller than of SMEs. The
Twin hub network project therefore focuses on the SMEs or on the operators of
smaller countries. This is no aim of the project, but rather a result of partner
acquisition.

The cooperation of compegn SMEs is very relevant because without such
cooperation the size of the firms can hardly develop complex networks likeraub

spoke networks. The alternative then is to restrict their business to direct and gateway
networks. The large operators can depeland exploit hulandspoke networks
within their firm. The SMEs, to develop and operate-haldspoke networks, will

often need to cooperate, each (or some) spoke(s) being operated by different firms. So
far the functional logic. In practice one will lady find such cooperation, despite of

their benefits (following section). Therefore the Twin hub project has the aim to
stimulate cooperation of competitors in haidspoke networks.

3.3.3 The benefits d the transnational cooperation

The benefits oftte transnational cooperation are

1 the above mentioned ones of bundling the flows (larger trainloads, better
infrastructure utilisation, higher frequency, higher network connectivity, ability to
respond to smaller transport network flow sizes, incubatioctitum);

1 the derived improved regional accessibility as more regions are connected by
more than only road transport;

1 the derived sustainability improvements due to modal shift due to more
competitive intermodal transport;

1 the derived decrease of regionaspmhrities, as also smaller seaports and inland
nodes can be served,

" There are minor exceptions to the national orientation. One is the Rotterdam spoke in the NARCON

network (up to 2013; Section 2.3.4). Another exceptiaat first sight- was the Conliner network
(od Stinnesntermodal), bundling intermodal rail flows of Antwerp and Rotterdam to German rail
terminals v.v. fetween 2002 an2l00§. Here however, TCD bundling (Figure 2raiher tharhub-
andspoke bundling was applied implying relative small trainloads betweenvemt and
Rotterdam.
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1 the territorial and socisgconomic coherence due to the higher network rail
connectivity.

As far as the more systematic HS network development is associated with erecting a

network of tre hub terminals, in particular high performance ones, Europe will also

be dealing with technology development, very likely supporting an increase of

employment in transport and information equipment,-soft orgware development.

The derived benefits respd to the strategies of Lisboa and Gothenburg.
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Part B ldentifying promising Twin hub train
connections for the pilot network
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4  Working step sin WP 1
(E. Kreutzberger and R. Konings)

The first work package of the project is devoted to identifyingnismg Twin hub

regions (Action 1) en designing corresponding Twin hub networks (Action 2). This

activity:

i focuses on the short term providingput for the project pilot : Which regions
should the pilot network connect, given the flow structure and thelusians of
the feasibility analysis? The research results are combined with the opinions of
(the commercial departments of) the intermodal rail operators participating in the
pilot. The operators take the final decision on the content of the pilot network

1 gives an outline of theotential Twin hub network. Designing Twin hub
networks for all (relevant) flows in Europe is a complex issue, impossible to carry
out by hand. Therefore the projdets developed a tool, the bundling tool, in order
to identify sés of HS rail service networks and other transport services (like direct
train services, direct truck services anehtd and frorrhub services). The tool
and its results are the subject of Chapter

The working approach to identify a promising pilot Twhub networkconsised of
sevensteps (Figurd.l).

Sep1l

First the regions in Europeere identified which could be accessed:

9 if road containers went by train instead of truck;

1 in case the road flows of Antwerp and Rotterdam and potentially other
nodes/regions were bundled,;

given certain trainload thresholdSHapter ¥,

given the initial service frequency agreed on in the project:the involved
distances(day A/B- to day A/Gconnections)three services per week on each
connection is seen as a lewélservice which will be accepted by the (potential)
rail market.

In correspondence with directional logic the eastbound UK flows were combined with
eastbound seaport flows, the westbound with the westbound ones. Dependent on the
scenario the eastboundraling could consist of only Antwerp and Rotterdam flows
or also of different groups of UK flows. The flows from smaller seaports were
included in the Antwerp or Rotterdam flows (s&apter %.

T
T

Step 2

Step 2 was thimitial network design. It consistexd:

1 choosing which of the promising regions are to be connected by the Twin hub
pilot network;

choosingthe hub and terminals peggion to be used

provisionally designing the rail connections, and their operational characteristics
(e.g. roundtrip desigmumber of train sets required).

T
T

The central actors in the choice of connections were the involved intermodal rail
operators.They, aware of the promising regions (mapping resudis)l of concrete
market opportunitiedecided on pilot connectionBartly some latent firm plans were
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activated which in the daily environment were infeasible, but in the Twin hub
framework became a realistic option.

The choice of hub to use, the followipgrtin theinitial network design, depeedon

the geographical onation of the network and on the suitability and availability of
concrete noded-or the sake of the pilot it is not strictly necessary to use a node
specifically developed for intermodal radil exchange. Any node in the regions
Antwerp and Rotterdamrsufficiently near to them on the rail corridors to and from
these two seaports was envisaged; any node whemaitakchange could take place
including raitroad terminals and shunting yards.

TUD-OTB investigated the suitability and availability ofotential hub nodes
(terminals and shunting yards in Rotterdam, Antwerp, Kijfhoek, Moerdijk and
Valburg).The rail operators used this information to choose the pilot hub.

For the choice of begiandendterminals within promising regions several
approachg were appliedOne was thdzuro terminal modal (VUByvhich compares

rail doorto-door costs with the costs of reference chains (e.g. unimodal road), plotting
regions for which rail chains are competitive. Using the mapped flows for promising
regions its min contribution for the project was toentify the begirandend
terminal in a promising region with minimal pr@nd posthaulage costs.

In additional hand calculations the effectveighing pre- and posthaulage costs by

the size of involved flows v&tested.

The rail operators in knowledge of these results and of market opportunitiéds and
sometimesi having preferences because of alliances, chose the -dedgend
terminals for their connection.

The third part of the initial network designvas © decide on the operational
characteristics ofrain serviceswhich roundtrip times? W a train or locomotive

serve two spokes, one spoke or only part of a spoke? How many train sets are
required, given the service frequency, the distance to be cosadethe number of
nodes to be visited?

This as most network design activities for the pilats an iterative process between
the rail operators and the other partners in the projéet.rail operators carrying the
commercial risk of pilot operations hdle decisive position in the discussidrhe
nontoperator partners in the project responded to the ideas of the opéraiois
bilateral and projeetvide meetings discussingwhether theservices and network
responded well to the Twin hub network cept

Step3

In step3 the flows of the envisaged connections were assigned to different train
routes. In this rather technical step there was nothing to choose or optimise, as each
route is uniqué&.The flows on all network parts were maximal ones, rsgTéng the
volumes if all road containers would shift to the road sector. In reality this will not be
the case. Which fraction really may be expected in the tracks is analysed in the modal
shift analysis (step 6).

8 Comparable to spanning tree network design.
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Figure 4.1 Stepsto determine the Twn hub pilot service network
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Step 4

Knowing the operations and train equipment needed on each spoke of the pilot
network (from step 2), the costd trains, pre and postaulage(PPH) terminal
transhipment etc. were calculatedcollected for each spoke, and the costs of truck or
shortseaservices for the corresponding routes (step 4). The calculated costs of train
services unimodalroad transport services and PPH servisese compared with
price information received by opsors in the project or other operators or found in
published literature.

Step 5

Then, taking account of the size of trainloads (result of step 3), the costs per load unit
could be determined (step 5). The involved flows waeximal ones, namelyhe
potential road container flows, therain costs per load unitden being relativéow.
Calculating costs on the basis of potential flows isreatistic. But even under such
bestcircumstances some rail connections are not feasible (like LefAntwverp or
LondonRotterdam, as the reference sks®ta chains are cheaper). Dismissing the
corresponding flows (in the given example dismissing the Lo#ddwerp and
LondonRotterdam flows) reduces the size of trainloads on different connections,
implying higher tran costs per load unit (again step 5).

Hereafter he feasibility of rail services was testedgans ofa sensitivity analys,
anticipatng on the possible results of the modal shift analysis to be carried out: how
large are the train costs per load pifii00%, 50%, 30% or only 20% of the potential
flows choose for railThe results of the sensitivity analysis were fed back to flow
level (step 3) in order to recalculate the size of trainloads and averagto-diwar

costs per load unit and associateasibility of train services (step 5).

Step 6

In an all-or-nothing approach the rail connections leading to lower intermodat door
to-door costs than unimodal road costs will be chosen by all road containers. In reality
such is not the case, but only atpat the road containers will switch to rail transport.
Potential reasons are incomplete information, -ragional behaviour, or that ralil
transport does not sufficiently meet all requirements of some potential customers, like
a higher service frequencijes higher reliability or more suitable departure and arrival
times, just to mention some possibilities.

The modal shift analysi§UD-CITG) is to tackle such decision making appropriately
(step 6). Its result is the number of road containers for whaithransport is cheaper

and that decide to go by rail. This is only a fraction of the total number of road
containers or of what we above called the potential market. The modal shift analysis
in WP1 reduces the number of road containers that will ch@dsetarting from the

total number of road containers per domdoor connection.

Theresults of thenodal shift analysis will presesd as a supplement to this report.

Step 7

The results of step 6 were presented to the operators in the project thskimgo
compare them with transport prices per load unit they know about (from themselves
or from other operators). The operators also reacted on the feasibility results of step 6,
confirming or critically commenting the results. On this basis the imptiat network

design was modifiedhe result being the final pilot network
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The design process in the project was a longer process producing a trace of
preliminary pilotnetworks. Appendix 4 informs about #genetworks.
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5  Mapping promising Twin hub regions
(R. Konings)Y. Kawabata). Kid, E. Kreutzbergeand M. Meijers

5.1 Introduction

This chapter is focussed on the mapping of transport flows that are relevant in the
process of identifying promising bundling networks, which is the subjexttagiter 4.

In view of identifying promising bundling networks the aim of this transport flow
analysis is to find transport relations between seaport and hinterland regions that have
too small volumes each to fill a train, but would have sufficient voliawman a train

if the load units are bundled with load units of another seaport that are destined to the
same hinterland region. In other words, the envisaged result of this research activity is
to have a list of regions that potentially can be servetidywvin hub network. The
chapter describes the approach that was followed in this transport flow analysis and
presents its results.

In the framework of analysing transport flows Zeeland Seaports also performed an
analysis of its potential flows that woub@ suitable for a modal shift from road to

rail. The aim of this analysis was to explore if there could be possibilities to develop a
spoke service from the seaport region of Zeeland to the hub region (Antwerp or
Rotterdam). The results diis analysis @& summarized in ppendix2.

5.2 Approach

5.2.1 Defining the target market

A major starting point for the analysis was the definition of relevant flows to consider.
Since the target market for Twin hub train services consists of flows that are too small
to enable a train service from an individual seaport, these flows will be currently
transported by road. The potential market for Twin hub services has therefore been
defined as transport of intermodal load units by road.

The majority of intermodal load$at arrive and leave the seaport are containers that
are deep sea related, i.e. they are the land leg of a transport chain that involves deep
sea transport. These container flows are known as maritime intermodal flows. In
addition, there is transport afitermodal load units (i.e. containers and swap bodies)
between the port and hinterland which is not deep sea transport related and has its
origin or destination at companies that are located in the port region (so called
continental transport). Both thes®aritime and continental flows are included in the
target market.

The possibility that volumes which are currently transported by barge in the
hinterland of Rotterdam and Antwerp could be a target market is excluded. Barge
transport has a very strong pasit in the hinterland transport market (in particular
because of its low rates) and hence it is not likely that rail transport can strongly
compete and capture market share of barge transport.

Short sea shipping is also a cost competitive transport nitmeever, as hinterland
transport is concerned, short sea shipping is rather expected to be complementary to
rail transport than competing with this mode. Rail transport, however, can become a
competing mode for short sea shipping for very specific contih@rtermodal flows

(i.e. where rail transport through the Channel can be an option).
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5.2.2 Criteria for promising transport volumes

Hinterland regions that, based on their transport volume, are potential promising to
develop a Twin hub train service aegions for which the road container flows from
Rotterdam and Antwerp together are sufficiently large to implement a train service.
60Sufficiently |l arged means that It enabl es
even when it has a frequency of 3 dgpres per week in both directions. Conform
preferences of shippers a frequency of 3 train services per week can be defined as a
minimal frequency that is required to offer an interesting alternative to road transport.

I n order t o r umshoudrhava & awrage toading degree dfralzout
80%. Hence the joint volume between the seaports and a hinterland region that is
needed to run a train is about 20.000 TEU on annual base. An additional criterion is
that the volume in one direction islaast 6.500 TEU. If not, the imbalance of flows

will be too large to run a train break even. Since it is unlikely that all road container
flows will shift to rail when a train service is introduced it is clear that 20.000 TEU
should be considered as a #ireld volume for regions that may be interesting to
develop a new train service. The actual road transport volume in a region that can be
captured by rail depends on the competitiveness of rail to road transport to that region.
A modal shift analysis is meled to assess the real volume of road containers that may
shift to rail transport.

5.2.3 Geographical focus of the analysis

A first step in the demarcation of the geographical scope of the transport flow analysis
has been the definition of relevant Epean corridors that include the Dutch and
Belgian seaports (notably Rotterdam and Antwerp). First of all, these are the corridors
that begin or end in the seaports of Rotterdam and Antwerp and cover the following
directions South (France, Spain, Italy), uBeeast (Switzerland, Austria), East
(Germany, Poland and Czech Republic), North (Sweden) and West (United
Kingdom). In addition, there are the corridors that concern freight flows that do not
begin or end in the Dutch or Belgian seaports, but in whiclotaion of seaports of
Rotterdam and Antwerp offers opportunities to bundle flows in these corridors with
those in the corridors in which Rotterdam or Antwerp are begin or end point. From
this point of view the most relevant corridors that have beerttsdldere are the
corridors United Kingdom (Englandj Germany/Poland and United Kingdom
(England)i France.

A next step in the process was the definition of regions. The transport flow analysis
should be performed at a disaggregated level, i.e. a réglewal, to enable
conclusions about potential train services. On the one hand two port regions, i.e.
Rotterdam and Antwerp, had to be defined and on the other hand the regions in the
hinterland. It is clear that the definition of a region relates to ¥ghednsidered to be

the service (catchment) area of the terminal in that region regarding to the attraction
of flows. The larger the regions are defined, the larger the transport flows will be, but
in a greater region the transport volume is in principlerandispersed. As a
consequence the average-maadposttruck haulage distance increases, which makes
intermodal rail transport less cost competitive to road transport.

In defining the regions the availability of transport flow data had also to be itatken
account. Data could be obtained at the so called NUTS 3 level, which is the lowest
administration level that is commonly used in-lidle statistics. The availability of
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data for NUTS 3 regions enables to aggregate data to a higher level (e.g. NAES 2)
hence flexibility in defining the size of regions.

With respect to the size of port regions two scenarios have been elaborated: 1) small
port regions and 2) large port regions.

Small port regionsthe size of the region is limited to the port arebRatterdam and
Antwerp. These areas include all container terminals (deep sea and rail terminals) of
the seaports as well as the major clusters of port companies that generate transport in
intermodal load units. The majority of intermodal load units éinave and leave from

these regions to the hinterland regions consist of maritime containers (i.e. the land leg
of a deep sea transport chain). In addition, there are the inbound and outbound flows
of intermodal load units that have no relation to deeptrsesport (the continental

flows) and which are generated by the companies located in the port area. The port
area of Rotterdam consist of the NUTS®2 gi on &6 Gr oot Rijnmondd.
Antwerp coversthe NUTSB e gi on sieAmea rotn dAnt figeredalpn 6 ( see
Large port regions the motivation to define also larger port regions is that the
catchment area of rail hub terminals in the port of Rotterdam and Antwerp may
exceed the borders of their own port areas. Whether it can be cost effectiviedn del

a container over a relative large distance by truck to a rail terminal in Rotterdam or
Antwerp will largely depend on the rail distance of the train service into the
hinterland. The larger the rail distance the larger the qmd posttruck haulage an

be.

The large port region of Rotterdam covers the Wesid Southwest of The
Netherlands. The large port region of Antwerp covers partly the province of
Vlaanderen and the province of Brussels (@gare5.1).

In this scenario of large port regions tin@ound and outbound flows will be larger

than in the scenario with small port regions. The larger flows are the result of
additional continental flows.

Concerning the size of hinterland regions two geographical levels have been included,
the NUTS2 and NJTS3 level. Tables.1 shows the number of regions at different
geographical levels.

Table 5.1 Number of regions per country at different geographical levels
(NUTS1, NUTS2 and NUTS3)

Country NUTS 1 NUTS 2 NUTS 3
Germany 16 39 429
Poland 6 16 66
CzechRepublic 1 8 14
France 9 26 100
United Kingdom 12 37 133
Austria 3 9 35
Switzerland 1 7 26
Italy 5 21 107
Spain 7 19 59
Sweden 3 8 21

Source: derived from Eurostat, 2007.
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Figure 5.1

Small port regions of Rotterdam and Antwerp
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5.2.4 Data availability and preparation

The specific data needed for the transport flow analysis concerns data that is not
directly available at statistical offices like Eurostat. The common procedures to
develop statistics regarding road transport do not allow to obtain data on such a low
geographical level. Therefore it was needed to estimate these freight flows. This is a
task that has been performed by Panteia.

Two main data sources have been used from the ETISplus project
(http://www.etisplus.eu These contain trade data and transport data respectively for


http://www.etisplus.eu/
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the year 2010, being the ntascent year for which the dataset could be constructed.
These sources are complementary and can both be used to assess freight volumes.

Data have been constructed in two steps:

Step 1: Select the transport flows which are related to the study are&Ti@plus
transport data

Step 2: Estimate the percentage of the container transport flows per transport mode,
i.e. road transport

The transport matrices contain information of goods flows per mode of transport. The
metadata are available via thlgare pait site:
http://www.etisplus.eu/data/MetaData%20Documents/D6%20Report
%202010%20Database%20and%20Methogly/05-D6-FinakV1.3-CH19
CH28%20W97.pdf

In view of the scope of the Twin hub project the road freight flows should consist of
unitised transport (cargo in intermodal load units) covering containers, swap bodies
and piggy back units. As regards the miane flows (land leg of deep sea chains) the
containerisation rate is known from statistics, but this is unknown for continental
flows. Containerisation rates have been derived from the trade statistics of the
involved countries. A containerisation rater pargo type (defined per countiy-
country relation) i's used to transform
consequence of deriving the total unitised freight flows for road in this way is that it is
not possible to make a distinction between tharittme and nosmaritime
(continental) flows.

The data reflect the transport performances ofZZUransport companies only. It is
unlikely that this leads to a biased estimation of flows, because the majority of road
transport companies that are actinghe corridors that were defined are from the EU

27 countries.

Furthermore, the data relate to cargo transport only: no transport of empty containers.
Data on empty container flows are available at codtmhigountry level only. In road
transport about3% of all containers transported internationally are empty. Although
empty road containers may also form trainloads for Twin hub trains it is not
opportune to include empty containers in the target market. The development of a new
train service would ratlmde based on cargo flows than empty containers, in particular
because empty container transport is a very volatile transport business.

5.2.5 Structured process to find promising regions

The selected countries for the analysis contain many regiong;ybentyy at NUTS 3

level and for the countries of Germany, United Kingdom and France (seé&tHble
Moreover, there are large differences in the size of regions between the countries. A
region of NUTS 3 level in a large country may have about the samasia region at
NUTS 2 level in a small country. Due to the large number of regions it was decide to
take a step by step approach: peeling the potential promising regions by looking first
at the threshold volume (20.000 TEU) for the regions at NUTS& &d as a next

step at NUTS 3 level. Evidently it is needed to take somehow the real size of a region
into account when assessing whether a region is promising in generating transport
flows.

An additional important argument for this peeling approachtihwagact that not only

the flows between the seaport regions and hinterland regions had to be mapped, but
also continental freight flows between hinterland regions (e.g. UK and Poland) since

6c


http://www.etisplus.eu/data/MetaData%20Documents/D6%20Report-%202010%20Database%20and%20Methodology/05-D6-Final-V1.3-CH19-CH28%20W97.pdf
http://www.etisplus.eu/data/MetaData%20Documents/D6%20Report-%202010%20Database%20and%20Methodology/05-D6-Final-V1.3-CH19-CH28%20W97.pdf
http://www.etisplus.eu/data/MetaData%20Documents/D6%20Report-%202010%20Database%20and%20Methodology/05-D6-Final-V1.3-CH19-CH28%20W97.pdf
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such flows could be bundled as well with the inbound and outbfiond of the
seaport regions.

5.3 Results

In order to identify promising regions to which Twin hub train services could possibly
be developed the container road transport flows between the (small) port regions of
Rotterdam and Antwerp on the one hand #re regions in the hinterland on the other
hand have been mapped. The mapping of flows initially focussed on the small port
regions (NUTS 3 level). Choosing for the small port regions implies a conservative
approach in estimating the size of the flowbkeTconsidered size of the hinterland
regions is the NUTS-Revel.

As regards the East corridor regions in Germany and Poland showed substantial road
container volumes, while regions in the Czech Republic did not. As the other
corridors are concerned ItaBppeared to have one region exceeding the threshold
volume of 20.000 TEU, while France has several promising regions. The distinction
between promising and ngmwomising regions has been visualizedfiigure 5.3 for
Germany, Poland and the Czech Repubiid i figure 5.4 for France. The promising
regions have container flows from Rotterdam and Antwerp that together exceed 20.00
TEU on annual base. These regions are darkly coloured in the images. The images
clearly show that several regions have only paéribr new train services if the
volumes of Rotterdam and Antwerp are bundled. Furthermore, the images also make
clear that the promising regions are predominantly found at the border regions of
France and Germany. Moreover, those regions having thestargieimes are at the
shorter distances from the seaports of Rotterdam and Antwerp. These observations
confirm the general notion that transport volumes tend to get smaller if the transport
distance increases, but there may be exceptions. For instanoegitire of Slaskie in
Poland had a volume of 23.000 TEU and Rhékges in France more than 26.000
TEU.
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Figure 5.3 Container transport volumes by road (in 1.000 TEU) between the
seaport regions of Rotterdam and Antwerp and hinterland regions in
Germany, Czech Republic and Poland, 2010
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Figure 54 Container transport volumes by road (in 1.000 TEU) between the
seaport regions of Rotterdam and Antwerp and hinterland regions in
France, 2010


































































































































































































































































