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ABSTRACT

Long-distance travel on the one hand accounts fonlg small share of total trips but on the
other hand for a high share of distance travelletergy consumed and pollutants emitted.
Furthermore long-distance travel has experienck grgwth rate in the past and is expected
to continue to grow significantly in the future olm this perspective it is essential for a sound
assessment of transport strategies not to neglagtdistance travel. The main objective of
the paper is to present the problem of optimizatibthe passenger long-distance travel from
the perspective of economic and environmental aimshe European Union’s transport
policy the priority of transport sustainability @vident and the issues of transport integration
IS going to be crucial. Integration of passengangport is analysed in the context of
intermodality and co-modality. In order to enakBkamless door-to-door passenger long-
distance trips both traveller behaviour and systemds should be taken into consideration.
Then scenarios for future co- and intermodalitioimy-distance passenger travel are included.
The evaluation of these scenarios may reveal egfaps in understanding and/or identify still
unsolved problems in the supply of co- and interatdhnsport.

Keywords: intermodality, comodality, transport policy, sustainable transport, transport system
efficiency, passenger transport,
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OBJECTIVE

The main objective of the paper is to present ttoblpm of optimization of the passenger
long-distance travel from the perspective of ecoiecend environmental aims. This paper is
based on results @RIGAMI project (Optimal Regulation and Infrastructure @round,
Air and Maritime Interfaces), co-funded by the Bagan Commission within the Seventh
Framework Programme. In the European Union’s trarmspolicy the priority of transport
sustainability in evident and the issues of tranisipbegration is going to be crucial.

The problems of passenger transport integratioe lagypeared already in the White Paper of
2001 (White Paper, 2001), where in the chapter ri3part with a human face” the
Commission stated its willingness to encourage oreasin favour of intermodality for
people and pursue its action on users’ rightslimaldes of transport. It is included here that
in passenger transport, there is considerable stmpémprovements to make travelling
conditions easier and facilitate modal transferkictv are still highly problematic. The
principle of subsidiarity notwithstanding, priorishould be given in the short term to at least
three fields of action: integrated ticketing, bagg&andling and continuity of journeys.

Then, since the review of the transport White PdbBd-term review of the transport White
Paper, 2006), the EU policy has focused on comiyd@le. the efficient use of modes on
their own and in combination, that will result im @ptimal and sustainable utilisation of
resources). Shifts to more environmentally friendipdes are needed, especially on long-
distance and in urban areas and congested corriaarat the same time each transport mode
needs to be optimised on its own.

According to the newest White Paper of 2011 (Wlitger, 2011), “a Single European
Transport Area should ease the movements of cgtizea freight, reduce costs and enhance
the sustainability of European transport”. That nsethat Europe needs a ‘core network’ of
infrastructure, carrying large and consolidatecuams of freight and passengers traffic with
high efficiency and low emissions.

ORIGAMI project starts from the premise that, wikie continuing increase in trip length in
interregional travel, effective use of the avaiablransport modes as well as the
interconnection between trip legs will become iasiagly important for a growing
proportion of passenger journeys, particularlyhaisie which contribute most to the regional
and national economies. The general focus of ORIGAMN those long-distance journeys
which might benefit from more effective co-operati@nd/or interconnection between
different modes and services, and on those situatwhere this is currently hampered by
institutional barriers, lack of investment, or ta# to innovate and which could benefit from a
more enlightened approach. By reviewing potentéltsons and assessing their applicability
and usefulness in a range of scenarios for the umedand long-term future, ORIGAMI
makes a substantial contribution towards the esitimaof the impact of new policies on
promoting co- and intermodality and then on tramspfiiciency and reducing environmental
pressure.
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DATA AND METHODOLOGY

Within this paper integration of passenger transggoanalysed in the context of intermodality
and co-modality. In order to enable seamless tlmaieor passenger long-distance trips both
traveller behaviour and system needs should bentake consideration. In the ORIGAMI
project traveller needs are studied through thenensurvey on trends in long-distance
passenger transport by 2030. System needs analyaides identifying main critical areas,
for which the current systems still fail to be futiperational.

Analysis of user and system needs allows to idei#st practice examples of solutions as
well as their applicability. Then it is possible &gsess the impact of different solutions
through scenarios developing. The evaluation o$déhgcenarios may reveal either gaps in
understanding and/or identify still unsolved prab¢ein the supply of co- and intermodal
transport.

In the ORIGAMI project scenarios are defined atdpaan level where the specific evolution
of different types of transport segments is studiech multiple dimensions. Different models
are used and they enable for the evaluation ofivelperformance. Scenarios are developed
for 2030 and 2050 time horizons and they are cerdeio support the discussion about the
level to which the passenger long-distance transgsmtor can contribute to the objectives set
by the 2011 Transport White Paper and the EU 2020eg)y.

APPLICABILITY OF BEST PRACTICE EXAMPLES IN THE
CONTEXT OF USER AND SYSTEM NEEDS FOR CO- AND
INTERMODALITY IN LONG-DISTANCE PASSENGER TRAVEL

Best practice examples of solutions integratingseager transport can improve efficiency
and reduce negative environmental impacts. Butdhig concerns specific area and specific
transport system conditions. Therefore it is im@ortto assess what the applicability of
different solution is. Within ORIGAMI project theontext for applicability analysis is the
assessment of user and system needs. These tweptanice. user needs and system needs,
are used in order to identify respectively the loliigfance traveller needs (e.g. comfort,
reduced travel time, etc) and the long-distancespart system needs (e.g. information,
standardisation, technical integration, etc). Tihalfsteps are to investigate the areas that are
critical in the system needs to fulfil the useraseand to suggest the pre-conditions to address
them. This last objective is pursued through theication of the pre-conditions of the
transport system (technical and organisational)taratcommodate at best the most relevant
user needs (Enei R et al, 2011).

From the methodological point of view, the analysighe long-distance intermodal and co-
modal transport chain is carried out accordindgheofollowing approach:

1. The analysis distinguishes three stages as edsemtigonents of the intermodal and
co-modal transport chain: 1) the first/last milg,tl2e interchanges, 3) the main trip.
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Each component deserves a specific analysis shrecaider and system needs have
different characteristics for each stage of the aod intermodal long-distance
transport chain.

2. The analysis considers the entire transport chainm{odes and interchange points)
and the individual transport modes involved (i.e. @il, road, bus/coach and ferry),
in order to differentiate the analysis of user @ydtem needs by specific transport
modes.

First/last mile stage

Concerning the first/last mile stage, the comparibetween user and system needs shows
two critical areas in rail transport. In this sectdirect rail access is still not available fbet
majority of small and mid-size airports and ponts Europe. This despite the fact that
improved accessibility through the reduction ofemstegress time is increasingly addressed
through the upgrading and the construction of naw infrastructure integrating the rail
network with interchanges points.  Furthermore, trgm- information, e.g. dynamic
information on delays and platform changes, i$stit available.

In the road transport sector, parking facilities generally located near the main interchange
points and nodes, and the procedures and serdlogsrg safe payments and the provision
of security standards have been developed by inficiares managers and operators.
Efficient road links with interchanges situated feom travellers’ origin/destination points
such as airports are generally ensured by a derisstructure network of motorways and
main roads. Congestion problems may however siilse high access/egress time.

Coach/bus and public transport modes by road iemg¢hare the same characteristics of the
private road transport, as far as the proximitypw$/coach terminals to interchanges points is
generally given. Also the development of shuttienrections between the outlying
interchanges, e.g. airports, and the city centeeldegcome a standard service, improving the
quality of service for travellers.

Finally, the first/last mile stage may usually ihxe cycling and walking as transport modes.
The most important user needs in such areas coticeravailability of clear information in
terms of the provision of efficient signs and irations (pedestrian), associated with a the
availability of clean and safe cycle paths and gatis to terminals. The provision of cycle
paths and footpaths at interchange points and niedest always sufficient, in particular as
far as cycle paths are concerned which are onlghyigresent in few countries.

Interchange stage

Concerning interchange stage, the critical areathiBbsystem needs are related to the gaps in
information provided to the passengers in rail igte, airports and ports and in time
consuming procedures at check-in in airports.
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Where the car is used as the mode for the longuttist part of the journey interchanges are
irrelevant, since the car is then generally usedHte entire trip (with the possible but rare
exception of a car being hired at a short-distdang port).

The situation is different for coaches/bus intergepoints, which can play an important role

in the overall long-distance transport chain, kart Wwhich there is a substantial gap in the
knowledge base of user requirements (Carreno M1)20This makes a comparison with the

system needs difficult, despite the fact that oa #ystem needs side, the provision of
information about connections and the proximitythe connected transport modes can be
considered as important requirements.

In the rail transport sector, it is widely knowratHor long-distance rail journeys, significant
proportions of journeys are known to start andéoemnd with a car journey, a walk and/or a
cycle ride. Therefore, system needs basically doono the improved integration of rail
stations with other infrastructures, in particular disabled/older people. These user needs
have been met by improving accessibility and irdégn through appropriate physical design,
i.e. by reducing distances to reach gates, progibarrier free accessibility and interchanges
for disabled persons, etc. The potential criten@as arise with reference to the information
requirements: users would need to be informed iraibstation and in a long-distance
transport chain about multimodal information onestmodes at the rail destination station.

In the air sector, user needs at interchangesofésypconcern quality aspects as reducing time
at check-in and baggage handling, the provisioreffitient infrastructure (short paths,
reduced barriers for disabled/older people, busit@vellers services) and better information
at the destination airport about surface transpervices. With reference to quality aspects
and infrastructure, the actual system needs argionrpart efficiently addressed in terms of
improved procedures for check-in, baggage dropsef;urity checks, passport controls,
infrastructure design to reduce distances of fdbgpao cover, etc. Concerning the
information requirements, i.e. the information abswrface transport availability (rail station,
car parking, coaches/bus terminal) the actual systjuirements are often not being met
through the provision of complete information ag tthestination airport. In fact, passengers
who did not have the opportunity to inform themsshabout that when preparing the trip, or
in case of disruptions (late or diverted arrivaghit, cancellation / late running of foreseen
train for continuing the travel) would find it egmely helpful, if there were detailed
information available about surface transport atdbstination airport.

In ports, the user needs are represented by a fpality (intermodal luggage handling,
availability of baggage storage, barrier-free asitmlgy, convenient waiting conditions),
integration with other modes (e.g. availability parking) and information requirements
(information at destination/information about aaliv departure and connection times).
Concerning the information requirements, the systesds must be reconciled with the user
needs, for example by improving the provision & ittermodal integration with other modes
(frequencies, price, etc).
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Main trip stage

Concerning the main trip stage, the critical arg@scern information gaps for the on-trip rail
journeys, the provision of information about int@moections to airports and in consequence
also at the airport of destination in the air seaod quality standards for coaches.

An important caveat concerns road transport. ¢, faser needs of long-distance main trips
by car have not been adequately reviewed up to(@axeno M, 2011), due to the fact that
long trips by car are considered as alternativdonptto trips by rail, air or coaches.

However, from the point of view of co-modality, awrp car trip should be considered.
Despite the fact that user needs of long-distareveeliers by car are intuitive and do not
deserve specific analysis, it can be said that ithelyde at least safety, comfort and reliability
of travel time. The system needs to ensure allithvlve to a greater extent the application
of Intelligent Transport System applications allogiithe communication between road
infrastructure and vehicles (for electronic payménaiffic count, etc), or vehicles and vehicles
(reducing accidents), that in general require tdepton of a regulative framework at

European level, as the Directive 2010/40 (EC, 2010)

The long-distance rail trips user needs have neh lseibject of detailed surveys. However,
despite the paucity of information, the reviewddrhture (Carreno M, 2011) has identified
the need to ensure quality standards (comfort) texnperature, etc) and the need to provide
dynamic, updated information during the trip (delaygs among the most important user
needs. If compared with the system needs to essamless rail trips, it can be said that the
information requirements are not completely safi Several European Commission
directives and regulations, e.g. the regulationhentechnical specification for interoperability
relating to the subsystem *“telematics applicatidos passenger services of the trans-
European rail system” provides the framework foswmg better interoperability and
electronic ticketing. These directives and regalai despite their importance in allowing
seamless rail trips, do not address in itself ttowipion of up-to-date on-trip information. The
efficient standardisation and interoperability, . i.the implementation of the ERMTS
programme, can develop common standards for magagiaormation on long distance rail
journeys (at pan European level), which can behé&urtelaborated and transmitted to rail
passengers.

In the main trip by air, the critical areas for ¢pdistance system needs concern the provision
of information about changes in departure and alritime or possible cancellations
(particularly in times of crisis). However, it sHdube noted that individual air transport
operators do not necessarily have the intentiomftrm the potential traveller about travel
options with other airlines and therefore focustheir own booking system on their own
product and deal with other modes or air transpptions only if they can work as a feeder
for them. Furthermore, in case of a crisis (as wblkeanic ash cloud crisis in 2010) the
provision of information about alternative modesrifes and/or rail) would be desirable.

In the coach/bus and public transport main triphas been stressed (Carreno M, 2011) that
the coach/bus long-distance travellers needs haea poorly studied. The most important
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user needs focus on quality of transport serviegstihg times at stops, journey time, vehicle
occupancy, cleanliness of vehicles, etc). The ldpweent in the system requirements seem
to focus instead on the provision of informatiorsteyns able to provide real-time traffic
information, routes, timetables of several opesteic. These developments in the sector,
mainly driven by technological developments, cafectively address the assessment of
journey time, but leave the quality standards stilaffected. For this purpose, an important
system requirement is the application of the pagsenghts to information, quality of trip,
reimbursement, re-routeing, and assistance.

Entire transport chain

Shifting the analysis to the entire transport chaiplies the combination of the conclusions

drawn with reference to the three stages of thg-thatance intermodal transport chain: the
first/last mile, the interchanges and the mainstrign doing that, the aim is to identify the

system requirements that allow establishing howdifferent stages interlink and interact and
what is needed to make the transition from oné¢oother as smooth and comfortable for the
passenger as possible.

Long-distance seamless intermodal and co-modas timpply that the existing transport

services must work together and have to be syn@dedn This applies for example for the
booking of the whole intermodal trip, supported dfficient procedures for liabilities and

passenger rights as well as within the interfacevéen the different transport modes at
interchanges.

For the latter this means that there must be nakboa the personal assistance offered at the
interchange points and that the special facilittbere must meet the different user
requirements, including those of disabled/oldembeo

In order to realise all that, several system needder way or likely to be implemented in the
light of future technological developments, haverb&entified:

1. Multi-modal information systems and integrated ¢ittkhg;

2. Physical design of infrastructures and interchangesessible, with services and
information for long distance travellers: the prese of harmonised schedules of all
modes available, the provision of major informatiorthe passengers, etc;

3. The presence of integrated transport infrastrustaed networks (rail, road, local
public transport) to the interchange point and teats.

Table 1 summarises the system requirements to cgeoime system needs with the user
needs in terms of updated information, integraideting and service quality along the entire
multimodal and co-modal long-distance passengemgys. It can be observed that the
informational gaps between user and system needtedaut for interchanges and main trips
stages also hold true for the entire long-distante¥modal trip chain (Enei R et al., 2011).
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The implications in terms of pre-conditions are gnevision of technical standardisation for
data exchange and applications and a co-operatweefvork among stakeholders (including
public-private partnerships). As a result, paseengf long-distance journeys will benefit of
major information and better interoperability.

Table 1 - Pre-conditions for a seamless entire long-distance intermodal and co-modal transport chain

Instruments to Critical areas for user and system needs
address critical Multimodal Integrated Service quality
areas (system information ticketing
requirements) systems
Standardisation «Common « Ensuring
and interoperability | guidelines for data | interoperability of
(industry, transport provision and applications: chip,
operators, exchange (Road, payments means,
infrastructure Rail, Air) etc (Road)
managers) « Implementation of |« Implementation of
Protocols TAP- Protocols TAP-
TSI, ERTMS, TSI, ERTMS,
ETCS (Rail) ETCS (Rail)
Regulation *Opening markets |+ Opening market to |+ Passenger right:
« Market openness to new operators new operators quality of trip,
« Passenger rights and transport (Road/Rail/Air) assistance, comfort
compliance with EC | SEIVICES (Coach/Bus)
Regulations (Ra|I/A|r/Road) . Regu|ation on

enforcement of
passenger rights in
multimodal journeys

Stakeholder co- |* Public-Private * Public-Private
operation partnerships partnerships
(Road) (Road)
» Co-operation » Co-operation
among operators among modes
(Rail) (Ferry/Air/Rail)

» Co-operation
among modes
(Ferry/Air/Rail)

Source: (Enei R et al., 2011).

Concerning the individual transport modes, standatin and interoperability will be need
for rail and road, while market openness is reqluiby the air, road and rail sectors.
Stakeholder cooperation and regulation is a crafsg system requirement common to all
transport modes (air, rail, road and ferry). Quadif service is mainly required for coach/bus.
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Conclusions for applicability

Within ORIGAMI projects plenty of solutions have dreidentified and their applicability
have been assessed taken into consideration udesystem needs. Detailed applicability
analysis of each practice is available in D6.4igtDiA, et al., 2013), as well as in the project
website —http://www.origami-project.eu/

To summarise the discussion, it can be said thatdentified gaps found concern real-time
information: real-time information at rail statioms ports on ferry departures, real-time
information on onward travel at ports, and realeinmformation on trip status and

connections for coaches. On the other end of teetspm, there are just a few needs for
which, at least in principle, there are universdlisons available. These are:

» Hire cars at airports for the last mile;

Park & Ride facilities for the first mile;

» Demand responsive public transport services;

Cars with assisted driving facilities to make csafer; and

Electric vehicles to make cars cleaner, even thdagtities to reload batteries are in
some countries still very rare.

The closest candidates for availability for allEdrope are the routeRANK travel planner,
although this does not contain information on |qmalblic transport in the publicly available
version, and the German Reiseauskunft and DB ntrigavhich both provide rail
information for all of Europe, though door-to danformation only for Germany (Ulied A et
al., 2013).

All other solutions identified are only availabler fcertain countries, regions or even cities,
although a roll-out to other sites is in most casehnically perfectly feasible. The main

obstacle to further developing and implementingusohs that reach across borders is the
lack of common standards for data bases and dateege. Here is a role for the European
Commission and policy makers to help further theettgpment of these standards and
providing a central point, for instance through EDERTAT, where key data could be stored
and be made available to all.

ORIGAMI SCENARIOS ANALYSIS

There is no doubt that transport is a complex sydteat is based on the interaction of many
components all of which need to evolve togetherhiales, infrastructure, behaviour,
management etc. This explains the strong inertithefsystem and the need for addressing
several problem areas in order to determine a mgamadhift. A central element of the
Community Strategic Guidelines on Cohesion 200732&1the assumption that transport
infrastructure and accessibility are necessary itiond for economic growth in the Union,
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having a direct impact on the attractiveness oibregfor businesses and people (EC, 2006).

Whereas according to the 2011 Transport White Raper of the major challenges in the
field of transport is to break the system’s dep@adeon oil without sacrificing its efficiency

and compromising mobility, in line with the flagphinitiative “Resource efficient Europe”

set up in the EU 2020 Strategy (EC, 2010a) anchéve Energy Efficiency Plan 2011 (EC,
2011a).

Curbing mobility is not an option. The EU and gowveents need to provide clarity on the
future policy frameworks (relying to the greatesttemt possible on market based
mechanisms) for manufacturers and industry sottiet are able to plan investments. The
White Paper on Transport 2011 defines a strategyimhproving the efficiency of the
transport sector that includes the introductiormd¥anced traffic management systems in all
modes; infrastructure investment and the creatioa &ingle European Transport Area to
promote multimodal transport; smart pricing; anficefncy standards for all vehicles across
all modes as well as other measures to promoteleennovation (White Paper, 2011).

The ORIGAMI project defines prospective scenarig2B30, 2050 to explore the impact of
alternative policies. Policy packages are supplgmed and characterized by different
degrees of emphasis on infrastructure investmenritastructure management, enhanced
regulation and more liberalisation. New technolegend upcoming transport solutions
identified in the previous stage of the projectd aiscussed in depth with stakeholders are at
the basis for the definition of scenarios. They @eéned qualitatively based on stakeholder
interaction and travel survey analysis and modelpdntitatively with the MOSAIC
network-based model (for 203@nd LUNA system dynamics model (for 2050)

The ORIGAMI scenarios are inspired by the scenadeBned by the Impact Assessment

report of the transport White Paper, but are adbfiespecifically analyse passenger long-
distance transport, whereas the White Paper sosneonsider both passenger transport of all
ranges and freight transport. The Commission Hestified seven transport policy areas in

which concrete policy measures could have a keyiroktimulating the expected shift of the

transport system to another paradigm. These paliegs are: pricing, taxation, research and
innovation, efficiency standards and flanking measuinternal market, infrastructure and

transport planning (EC, 2011b). In the table 2 tmenparison between this two sets of

scenarios is given.

! The MOSAIC model was developed in the frameworkhef INTERCONNECT EC 7FP project (2011),and
has been refined for ORIGAMI. MOSAIC is a modal deoand assignment module originally programmed to
investigate how interconnection facilities and s=g influence the costs of transport, and theegfoow the
upgrading of interconnections in Europe may immacthe European transport system.

2 The main scope of the LUNA model is to assess tenm effects of changes in socio-demography, emyno
technology and transport policy. Hence the timaZoor of the model is 2050. LUNA is based on thegiples

of Systems Dynamics and was programmed utilisiegSstem Dynamics software Vensim(r) .
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Table 2 — Scenario correspondences between White Paper and ORIGAMI

Scenario Orientation ORIGAMI Scenario White Paper Scenario
Business as Usual Baseline Policy Option 1 (PO1)
High public regulation and more OR1 Policy Option 2 (PO2)
infrastructure, including some
management
High reliance on technology OR2 Policy Option 3 (PO3)

advances, derived from high
regulation on technological EURO

standards
Less regulation and more focus OR3 is a less regulated
on infrastructure management combination of PO2 and
without additional infrastructure PO3, with high emphasis
on management
More infrastructure in an OR4 is a less regulated
unregulated framework combination of PO2 and
PO3 with a higher
emphasis on infrastructure
Balanced approach Reference Normative Policy Option 4 (PO4)

Scenario
Source: (Ulied, A., Biosca, O., Shepherd, S., 2012)

In table 2 correspondences have been set betweearges of the transport White Paper and
ORIGAMI scenarios. Policy Options 2 and 3 of the itWhPaper have directly inspired
ORIGAMI scenarios OR1 and OR2. Additional scenaf@iR3 and OR4 are proposed from
these basic two in such way that the central af@dl these scenarios defines the space where
ORIGAMI Reference Normative scenario can be sidiatpproximately in the same area
where the Policy Option 4 of the White Paper woldd An ORIGAMI Baseline has been
proposed following similar assumptions to Policytiop 1 from the White Paper, mostly not
considering further transport policies than thdseaaly in place.

Exploratory scenarios are defined as policy origrgeenarios by 2030. They were defined
considering alternative policy packages directhatexl to long-distance passenger transport.
Four different transport policy packages OR1. OQR3 and OR4 have been defined, each
one of them having a relatively higher emphasisenain set of policy instruments than the
others, thus leading towards a different 2030 siena

Definition of scenarios

By 2030, scenarios are discussed in terms of altiea transport supply policy packages
characterized by different degrees of emphasisnémastructure investment / infrastructure
management on one side, and on enhanced regulatmre liberalization on the other side
(see table 3}

3 Exploratory scenarios integrate alternative staldgroviews on the future of transport and transppalticy.
Scenarios were initially inspired by stakeholdentdbutions in the several activities carried oetviieen 2009
and 2010 by the EC in the process of preparatiothi®® 2011 transport White Paper and were laténedfwith
further inputs by stakeholders in the ORIGAMI expesnsultation held during November 2011. more itteta
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Table 3 Focus of ORIGAMI Policy Packages on key policy aims

OR1 OR2 ORS3 OR4
Focus on infrastructure High Low Low High
Focus on management | Medium High High Low
Focus on technology Low High High Medium
Focus on liberalisation Low Low High High

Source: (Ulied, A., Biosca, O., Shepherd, S., 2012)

The four ORIGAMI Policy Packages OR1, OR2, OR3 #&id4 can be summarised as
follows:

OR1. Better public regulation and infrastructure investment, mostly financed by
public funds with some regulation - the OR1 policy package considers a rising |e¥el
transport infrastructure investment, especiallyutsx on rail programs aimed to
enlarging current HSR network in Europe. A regolatiramework is set up to encourage
the use of more environmentally friendly modes, #nsd includes increased road pricing
as an extension of Eurovignette to cars, extendddxation, limited maximum speeds in
motorways. Subsidies are dedicated to greenergoanservices or aiming at territorial
cohesion.

ORZ2. Better public regulation, especially on vehicle technological standards and little
emphasis on infrastructure - the OR2 policy package promotes the introductdn
cleaner vehicles and more responsible user behaviocreased vehicle research and
Euro Standard regulations over the private sedaiagldown vehicle emissions from new
vehicles, lowering average emission factors ofvéleicle fleet. Favourable taxation and
technological developments promote expansion ofalrnatively fuelled cars fleet.
Train, airplane and ship load factor increasespaoenoted by environmental regulation;
spread of car sharing and car pooling schemes $nngre rational use of cars and
increased vehicle occupancy.

OR3. More liberalization and more emphasis on infrastructure management.
Technology applied to improve efficiency of transport infrastructure - the OR3 policy
package aims at intensively increasing performaofcexisting infrastructure through
better management and higher technological impléatien. New technologies optimize
flows in all modes: ICTs in large urban areas teisuless congested road traffic, satellite
guidance allows optimal routing; revised airporbgedures reduce check-in / security
times, ERTMS systems allow for faster operatingd. mfort conditions and services
reliance increase the willingness to travel onaai air.

OR4. Moreliberalization and moreinvestment in efficient infrastructure co-financed

by the private sector - ORA4 is focused on further liberalization of th@nsport market.
Reduction of rules and harmonization for all MemB&ates enhances competition within
modes and across modes. A substantial reductisolsidies to infrastructure investment

see: full report on the ORIGAMI Expert Consultatiamailable at the project websitkttp://www.origami-
project.eu/component/content/article/59 .
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(public funding) and service operation forces eaude to become more economically
self-sufficient, sometimes requiring increases dngport fees in currently more
subsidised modes.

The figure 1 shows to what extent each of the pgackages in ORIGAMI relies on different
families of solutions to improve co-modal and imedal passenger transport in Europe.

OR1
=4
g
T £ O Fixed links
g
= HSR lines
‘S O CBA appraisal
{T © Ralil interoperativity
2 6}
€ Motorway tolls Rail stations in airports
% Local intercor:nections
B o
Rail privatisation Network interconnections o
New motorways Freight/passenger transp.
e) Feeder services @ segregation
Privatisation of airports .Optimal intermodal terminals
Distance-based road taxation
Train Ferries O @ FiyeRail
. i "
©.Rail franchising O vertiports L TiauE] Plainers J s
. ) Galileo ISA
Smart vehicles (ITS) O Alternative fuels
O
Smart infrastrucgure
(VTI comunicatidn: Car pooling
Trains for car transport 0) More restrictive emission standar
Smartcards [ )
FR’M (O Coordinated ticketing
CUPPS EurovTene
@
Efficient security/boarding Mdtari
° © RampiMétering Electrification of transport
= O Integrated Mobility Corridor
g High Occupancy Management
g’ ERTMS ' Managed lanes (HOV-HOT) ) O
g Integrated ticketing
< .
£ @ Efficient AT ® Pay-as-you-drive
3 insurances
@
Q
more liberalisation better regulation
e —
OR2

Figure 1 Relative reliance of ORIGAMI policy packages on identified best practice solutions

Source: (Ulied, A., Biosca, O., Shepherd, S., 2012)

Long-term scenarios for 2050 may be defined asntiieesection of 2030 alternative transport
orientations with selected socio-economic megadsesn demographics. The 2050 analysis
discuss the impact on the transport system of retete demand patterns derived from
societal changes and different socioeconomic megds: The Baseline scenario for 2050
represents the future without any additional politgrvention to change current trends. This
scenario is the same as Policy Option 1 definagtienWhite Paper. Scenarios for LUNA can
be defined by combination of different assumptioc@ncerning the different socio-
demographic, economic and transport sub modelhelproject following scenarios for 2050
was built: (1) Baseline, (2) Prospering Europe sd&dransport, (3) Prospering Europe /
Normative Transport, (4) Lagging Europe / Base $pamt, (5) Lagging Europe / Normative
Transport.
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The Prospering Europe (PE) scenario is differamhfthe Baseline scenario in that Europe is
assumed to prosper with the higher projections esfility and life expectancy due to
increased affluence across the whole EU with tigadri growth in GDP being realised. With
the general levels of wealth increasing, theress reason for internal migration.

For the Lagging Europe (LE) scenario, things aneegally worse than expected in the base
case. Fertility and life expectancy are at the loared of the projections as is growth in GDP
across the EU. The migration and propulsion teatgiets are assumed to be the same as the
base.

Scenarios results
Below on five graphs some results from scenariodatting work are presented.

% anual growth for passenger transport 2010-2030

0,00% 0,25% 0,50% 0,75% 1,00% 125% 1,50% 1,75%
L L I L

152%
% growth in trips

1.44%

% growth in trip-km

W intraNUTS3 W interNUTS3 i fotal
Figure 2 Passenger transport growth in trips and trip km. 2010-2030. All trip purposes included.

Source: (Biosca O., Ulied A., 2012).

For year 2030 annual growth in trip amount is eated to 1.52% for intra EU trips, 0.27%
per inter EU trips and total rate it is about 1.4dét year. Concerning % growth in trip-km
total rate is a little lower and amount 1.02% peary
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Figure 3 Long-distance modal shares (based on passenger-kilometres). All trip purposes included

Source: (Biosca O., Ulied A., 2012).
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OR1

Figure 4 Change in long-distance travel generalised cost in relation to Baseline 2030 (based on euros). All modes
and trip purposes included

Source: (Biosca O., Ulied A., 2012)

-12,0% -10,0% -8,0% -6,0% -4,0% -2,0% 0,0%

Figure 5 Change in long-distance travel time in relation to Baseline 2030 (based on hours). All modes and trip
purposes included

Source: (Biosca O., Ulied A., 2012)

Environmental performance variation respect to Baseline 2030.
All trip purposes included

10%

0% ‘ :
ORL o o or
-10%
-20%

-30% -

-40% -

-50%

M Fuel consuption (Mtons/MWh) Nox in Mton
B PM10in Mton B co2in Mton

Figure 6 Change in energy consumption and emissions of long-distance travel in relation to Baseline 2030. All
modes and trip purposes included

Source: (Biosca O., Ulied A., 2012).
Analysing the results of scenarios for 2030 basethe above graphs we can generalize:

» Scenarios focussed on management (OR2 and OR3}dgm@mote more passenger-
kilometre reductions;

* OR1 is successful on massively moving people fran to rail at the expense of
increasing costs in the transport system;
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» Scenarios focussed on management (OR2 and ORS3)ttenelduce costs, as they
promote higher vehicle load factors;

« All scenarios provide net time savings respectasebne. OR1 has substantially lower
time savings;

* OR2 provides best environmental performance. Ndu@atcenario has relatively good
performance at much lower cost.

Taking into consideration the scenarios for 205@mary of the results is given below and

numbers are presented in table 4. Firstly we cantisat fertility changes have a greater
impact on total population than does the chandieiexpectancy (by an order of magnitude).
However it is also clear that a given percentagengh in population does not necessarily
imply the same percentage change in emissions.s presumably reflects the fact that

increases in fertility increase the proportion ougg people who do not travel as much as
older people. Of the transport strategies OR1-OBR2 is the only one which reduced

emissions by 11.8% in 2050 relative to the base.c8hkis is due mainly to the increase in
average occupancy of cars (+25%). The reductionfiastructure affects the load factors for

other modes, but mainly impacts on air, which shp¢ople to other modes.

Table 4 Prospering Europe and Lagging Europe —Basic indicators

Total EU | CO2 Emissions Percentage Percentage
Population | 2050 (million change in change in CO,
2050 tons/year) population from base 2050
(million) from
base 2050
Base 540.87 85.36
Prospering Europe : 588.61 81.58 8.8 -4.4
Base Transport
Normative Transport 588.61 64.77 8.8 -24.1
Lagging Europe : Base 507.37 77.98 -6.2 -8.6
Transport
Lagging Europe : 507.37 63.1 -6.2 -26.1
Normative Transport
Prospering Europe : 588.61 95.07 8.8 114
Base Transport without
low emission technology
Transport
Regulation +High Inf No
(OR1) change 86.72 0 1.6
Regulation +Low Inf No
(OR2) change 75.3 0 -11.8
Liberalisation + Low Inf No
(OR3) change 85.76 0 0.5
Liberalisation + High Inf No
(OR4) change 88.87 0 4.1

Source: (Shepherd, S.P., Biosca, O., PfaffenbicRler2012),
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For OR1 the end result is a slight increase in simis of 1.6%. This is due to a transfer from
car to rail and air as car becomes slower and regpensive, while rail is cheaper and
quicker and air, despite being more expensiveréedsced access costs. The slight reduction
in car related emissions is more than outweighemd¢rgased emissions from air travel.

For OR3 there is a modest increase in emission3.5%. As with OR1 there is a slight
reduction in car related emissions which is outlWwedyby an increase in air related emissions.
The impact on other modes is only slight.

For OR4 there is an increase in emissions acrdss@des of transport resulting from
investments in infrastructure, resulting in an @lencrease of 4.1%.

The normative reference scenario lies somewheredeet the base case and OR2 and results
in reductions in car and air related emissions witiall increases from rail and coach, the
overall reduction being some 6.6%.

The improved propulsion technology scenarios or émaission technologies give the largest
overall reductions in emissions with a 14.5% andlZ6reduction for the low and very low
emission scenarios respectively. The majority esehreductions come from the air and car
sectors, which have significant increases in edfficy or emissions per km as described
above. In particular the air sector had a 30% rediign emissions per km in 2050 compared
to the base case in the very low emissions scenahde for car the reduction was 25%
compared to the base by 2050.

IMPLICATIONS FOR RESEARCH

Results of the study provide policy recommendatianghe international (e.g. the EU),
national and regional levels. Long-distance seasritgermodal and co-modal trips imply that
the existing transport services must work toge#imel have to be synchronised.

Additionally future research needs are identifiexhsidering gaps and bottlenecks in the
current transport supply (solutions improving imeggn) as well as future requirements for
long-distance travel resulting from technologicadl @emographic changes.

In order to provide the most reliable forecastdrahsport in the long-distance journey for
taking actions to improve co- and intermodality,it necessary to provide reliable and
complete data on the different travel componentse Of the ORIGAMI project task is to
assess the future directions of research in loagdce passenger transport in the context of
improving co- and intermodality. The knowledge &msessing the future research needs is
based on the analysis conducted within the whadgept. They has been divided into five
areas: (1) Statistics, (2) Solutions identificatio(8) Applicability of solutions, (4)
Behavioural response, (5) Future trends (scendriasodelling). Research gaps can be
translated into following researchable questiors@nted in table 5.
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Table 5 Research gaps and needs identified in the ORIGAMI project

Research area

Research problem

Statistics

Improvement of statistics for distance travelled by passengers by
using innovative measures and technologies in observation and data
collection,

Better knowledge of user needs and preferences in various types of
long-distance trips and for long vs short distance journeys,

Centrally collected and automatically updating data on the number of
annual ferry crossings and ferry passengers for all European sea,
Common framework of intermodal data collection and
implementation of integrated platforms that allow data to be shared
between different types of ITS or technological applications
implemented within the same geographical area.

Solutions
identification

Technology driven solutions which are most likely to improve future
transport.

Wider introduction of less technology intensive modes into transport
system.

Methods for optimisation of existing networks and services.
Enforcement of the shift towards more sustainable transport (e.g
taxation or reduction of private car capacity measures).

Alternative fuels to reduce negative transport impacts without need
to significantly change user behaviours.

Optimisation through coordination of modes and provision of co-
operative framework among stakeholders.

Applicability of

Identification, measuring and assessment of wide benefits for
travellers/users.

Assessment methods of relationship between extent of benefits to
operators and difficulties to implement individual solution.
Measuring the set of benefited users in relation to the cost of the
solution.

solutions * Creation of a proper regulatory framework to implement an individual
solution
* |dentification, measuring and assessment of any externalities or/and
side effects linked to the solution affecting third parties.
* Assessment to what extent can the solution be implemented in other
geographic contexts or in other modes
e Harmonization of definitions and categorisations concerning trip
Behavioural rates
response * Assessment of relationship between e-modes and transport demand

Analysis the travel patterns of aging/retired people in EU countries

Future trends
(scenarios /
modelling)

Improvement in measurement of transport trends and efficiency
Better coordination of actions by different stakeholders

Higher involvement of slower modes in transport system functioning
Role of soft transport factors in future transport system
Development of optimal business models for transport enterprises

Source(Bak M, Borkowski P, Pawlowska B013)

13" WCTR, July 15-18, 2013 — Rio de Janeiro, Brazil

18




Integration of passenger long-distance transport as a way for achieving greater efficiency
and reduced environmental impact
PAWLOWSKA, Barbara; BAK, Monika

CONCLUSIONS

Long-distance travel on the one hand accounts fonlg small share of total trips but on the

other hand for a high share of distance traveltetergy consumed and pollutants emitted.
Furthermore long-distance travel has experienck grgwth rate in the past and is expected
to continue to grow significantly in the future olfm this perspective it is essential for a sound

assessment of transport strategies not to neglegtdistance travel. The scope for European
influence on passenger co- and intermodality at Ewopean and national levels is

determined by the sorts of measures that the EUeadistically impose.

Significant attention in future research programiadsisted to improve co- and intermodality
in long-distance passenger transport should bengiweestablishing relations between soft
(e.g. information, communication) and hard (e.draistructure) transport components. The
key to more efficient future transport seems taheider use of soft measures on traditional
infrastructure. It is certainly more cost effectithean replacing old infrastructure with new
and easy to introduce from technical point of vid\vere is a powerful argument that a major
impact of co- and intermodality can only be achéebg a strong combination of many of the
solutions summarised in D6.4. (Ulied A., et abD]13), as well as in the project website —
http://www.origami-project.eu/
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