TOWARDS AN INTEGRATED TRANSPORT SYSTE

Waterborne transport

The use of ICT to increase interoperability,
harmonisation and standardisation

Vessel Traffic Management and Information
Services (VTMIS) is a concept for the provision of
maritime information services in response to public
and private demand. It aims to minimise risks for
safety and the environment while maximising the
efficiency of waterborne transport. Research has
been conducted to identify and demonstrate how

safety and efficiency in waterborne transport may be

enhanced whilst recognising the value that certain
derived information may present to other transport
modes, thereby improving interconnectivity and
interoperability between modes (EMBARC).

It has been recognised that a more pro-active
approach to the management of vessel traffic in
European waters, and the enhancement of services
provided to shipping in general, will promote

a safer, more efficient and environmentally-
friendly platform for maritime transport. The
MARNIS project has recommended improved
exchange of information and interaction between
the various authorities related to maritime
transport and traffic, including not only maritime
safety related authorities but also enforcement
authorities such as customs and immigration.

Technology has been employed in developing
the functional architecture of a secured cargo
black box application which allows tracking and
tracing of vessels at all times. The S-CBB project
has shown that the use of modern telematics
applications can provide proof of discharge

of goods. This will be achieved by minimising
administrative procedures and guaranteeing
the integrity of operations within the EU.

The ALSO DANUBE project focused on offering
SMEs inexpensive ICT solutions for the planning,

management, monitoring and administration

of intermodal logistics chains utilising inland
navigation as an environmentally-friendly mode of
transport. The implementation of such solutions to
the European waterway network will improve the
competitiveness of inland navigation as a whole.

ALSO DANUBE introduced new systems and
technologies in the area of data exchange and
communication. The increasing opportunities

to move freight along the river Danube and the
number of countries involved require a more
extensive exchange of geographical data and
closer cooperation between them. An open virtual
network, based on a broad European approach,
linked actors in logistics chains by interconnecting
existing information and communication systems
via a Common Source Logistic Database (CSL.
DB). This was also interactively linked to traffic
management systems (e.g. the River Information
System, DoRIS, in Austria). Web-based client
applications, advanced Electronic Data Exchange
(EDI) solutions and innovative telematics
technologies were integrated, demonstrated

and evaluated within different supply chains.
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Air transport

The Single European Sky challenge

Today, the European air traffic management
(ATM) system is fragmented both in terms of
service provision and equipment. Decisions by
stakeholders involved in planning, managing and
executing flights are taken in isolation from each
other, even when they have impacts on others.
This leads to inefficient flight profiles. The diversity
of standards and manufacturers for technical
equipment is also the cause of extra costs, imposed
by inefficient procurement and unnecessary
customisation. The current level of interoperability
between air traffic management systems in
Europe is low, especially in ground systems.

An answer to these challenges is provided by
the EU Single European Sky ATM Research
(SESAR) Programme which constitutes the
technological pillar of the Single European
Sky policy. SESAR aims at developing the
new generation air traffic management.

SESAR has developed a new approach to air traffic
management known as the SESAR concept of
operation (SESAR, 2007). Key features of the

concept are the move from airspace to trajectory
based operations, which allows aircrafts to achieve
preferred routes and arrival times, and collaborative
planning, which allows parties involved in flight
management to collaborate and establish network
operations plans. This contributes to enhanced flight
efficiency. In addition, the concept foresees that new
technologies will be embedded into a harmonised
and interoperable technical architecture.

Research in the C-ATM project had contributed
to the development of the SESAR operational
concept, in particular for the aspects relating to the
collaborative processes and the communication
of data between the different stakeholders
involved in the strategic, tactical and real-

time phases of the definition of the network
operations plans. More recently, the SUPER
HIGHWAY project has addressed the design of
a network of routes in the European airspace

in compliance with the airspace organisation
described by the SESAR operational concept.
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TEN-T

Supporting the implementation of large
infrastructure projects

EVA-TREN (2008) research has developed guidelines
for improving the methodologies for the
assessment of large infrastructure projects. These
guidelines take into account that the evaluation

of a project is a continuous process from the initial
concept to the operational phase, and focus on the
interactions between ex-ante appraisals, monitoring
and ex-post evaluation. The ex-post evaluation of

a number of projects considered strategic for the
development of TEN-T provided useful inputs for
improving the methodologies for ex-ante appraisal.

One project has developed a scientific approach

to the funding of large transport infrastructure
investments at the European level (FUNDING,
2007). Possible structures for an EU transport
infrastructure fund have been considered, as well

as issues related to decision criteria, acceptability,
efficiency and spatial equity effects. The project
used a spatial computable general equilibrium
model to explore the regional economic impacts

of TEN-T priority projects. The model was also

used to assess the Europe-wide spatial equity and
efficiency impacts of a hypothetical European
infrastructure fund that would provide an EU subsidy
proportional to the benefit spillovers outside the
investing countries. The main conclusions have been
that the rate of return of many projects is low and
not all projects have significant benefit spillovers;
however, when benefit spillovers have been
assessed, the rate of return increased significantly.

The creation of a network for the dissemination of
knowledge on the management and organisation
of large infrastructure projects in the EU has
gathered useful information on best practices

and lessons learnt, and helped develop an
evaluation and monitoring tool (the Infrastructure

Project Assessment Tool), which permits a more
efficient implementation and monitoring of large
infrastructure projects (NETLIPSE, 2010). This
research has identified a management approach
which offers, in combination with other specific
factors, the best chances of success in managing
the complexity of large infrastructure projects.
This includes high level of cooperation between
stakeholders, capable project supervisors,
involvement of competent people, capability

of finding new management solutions and the
capability of using windows of opportunity.

Better exploitation of the existing
infrastructure
Research in the ARCHES (2009) project has
developed tools and procedures for a more
efficient assessment of the conditions of highway
structures linking the Central and Eastern European
Countries (CEEC) and EU Member States and their
faster, cost-effective, long-lasting rehabilitation
in order to make them adhere to the Member
States’ quality standard. These tools cover:
« structural assessment and monitoring of
highway structures to optimise their use
and avoid unnecessary interventions;
« strategies to monitor and prevent their
deterioration and improve their strength
and durability by using innovative
reinforcement materials and techniques;
« complementary techniques to achieve
their optimum rehabilitation.
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Intermodality

Striving for larger market share

The greater use of intermodality is a key
element of EU freight transport policy. There
continues to be considerable research effort in
the intermodal field. Various ways of reducing the
costs of door-to-door intermodal transport - in
terms of technical, organisational and commercial
aspects - have been identified, as have ways to
improve service quality. The possible impacts

of such initiatives have been tested on three
important EU corridors: Patras — Gothenburg,
Genova - Manchester, and Barcelona - Warsaw.
The likely impacts of the internalisation of external
costs of the various modes of freight transport
have also been studied (RECORDIT, REALISE).

Developing the technology

Research has continued at European level into the
design, development, evaluation and application
of improved technologies for intermodal freight
transport. Rail ‘piggyback’ movement of road
trailers suffers from complex and time-consuming
terminal operations due to the need to load the
trailers in sequence along the train. An innovative
rail wagon has been designed, featuring a swivel
well-wagon design whereby all wagons of a train
can be loaded simultaneously (MODALOHR).

This would reduce terminal costs and dwell times,
allowing rail to compete over much shorter

distances than traditionally — some 300 km rather
than 500-600 km as at present (CARGOSPEED).
Similar wagons were envisaged in research into
improving the intermodal rail share of freight
traffic on the Brenner corridor (BRAVO).

Various existing and potential technologies for the
horizontal transfer of unit loads between modes
(i.e. transfer without the need for vertical lifting)
have been evaluated in order to determine their role
in supporting interoperability in terms of handling
methods and their ability to be incorporated

into existing intermodal transport operations.
INHOTRA has successfully demonstrated the most
promising types of such transfer technology.

Fast freight train services and networks could
compete against air freight in Europe, but also
coordinate with air on a global scale to provide
the European legs of longer routes. Research
has been conducted into how such express
rail freight systems can be developed to serve
the air freight and time-critical cargo sectors.
One pilot study examined a link between
Amsterdam Schiphol and Frankfurt Airport
(CO-ACT) and another undertook research into
links to Paris Roissy — Charles de Gaulle airport
(CAREX). The European Intermodal Association
(EIA) will investigate pan-European challenges
such as terminal and interoperability issues.
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The use of ICT and ITS

It is widely accepted that ICT and ITS hold great
promise for the reduction of the potential problems
of intermodality resulting from the fact that there
are modal transfers to manage and that often a
multitude of different actors are involved during
the door-to-door journey. A European thematic
network has reviewed a wide range of EU projects
relating to intermodal freight transport as to

the likely future use of ICT/ITS, the proposals for
further exploitation of ICT/ITS in the field, and

the likely ways in which such technologies will be
deployed in the future (E-FREIGHT, THEMIS).

A European coordination action for intermodal
freight transport has taken a case study approach
to identifying best practice in ICT applications

in intermodal transport, covering amongst

other applications tracking and tracing, asset
management, IT-based administrative procedures
and the integrated management of the door-
to-door intermodal system (PROMIT).

Various EU research projects have developed
web-based applications for the management

of intermodal freight transport (SMART-CM),
involving the development of pilot scheme
multimodal information systems and online access
to intermodal service timetables, service offerings
and prices, tracking and tracing of consignments,
and information on exceptions (CESAR 1I, D2D).
An open access web portal and e-marketplace
providing a comprehensive range of services
necessary to provide door-to-door intermodal
freight transport has been designed, developed
and tested (GIFTS). An expanded information
system relating to combined transport services,
including amongst other elements timetables
available on the Internet, was developed as part
of the development of the Brenner corridor and is
now in use with intermodal operators (BRAVO).

In recognition of the potential cost advantages

to large operators of installing expensive ICT/

ITS solutions in intermodal freight transport,

there has also been research into lower cost

ICT solutions that would allow small and
medium-sized enterprises (SMEs) to compete
effectively in such transport chains, highlighting
major advantages to such companies like the
development of vastly simplified online freight
booking and reservation systems (FREIGHTWISE).

A real-time end-to-end tracking and tracing
system, involving active radio tags, and able
to operate across all operators, modes and
borders, has been developed, demonstrated
and evaluated for the specific needs of

the parcels sector (PARCELCALL).

ICT is also seen as having a role to play in reducing
border crossing delays. Three demonstrator
projects on the scope for innovative solutions to
reduce the times required for border crossings
have focused on providing a better flow of real-
time information between actors and (where
appropriate) faster transhipments between
trains where issues such as changes in track
gauge remain. Combinations of such measures
have been shown to offer very significant

time savings at borders (INTERFACE).

Further research has applied state of the art
technologies in the fields of sensing, tracking
and tracing, telecommunications and data
processing to intermodal transport, to enhance
security and safety especially for hazardous
cargoes. The resulting system allows such
cargoes to be tracked and monitored in
real-time using a web portal (SIMTAG).
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Policy implications of research: What to do now?

Road transport

Fair pricing policies, which charge users according
to real costs, require a correct estimation of
internal and external transport costs. The use

of case studies and transport accounts data can
produce reliable marginal-cost estimates for the
formulation of efficient pricing policy. Research on
pricing differentiation has shown that it is better
to build gradually on existing differentiation,
giving priority to differentiation elements which
are easy to understand by users and providing
adequate information on the price structure of
the charging schemes. Dedicated EU directives
should provide the legislative framework and
define principles and scope of pricing schemes.

The RClI high-level architecture for road charging
interoperability has provided a European
technical reference for the development of DSRC/
GNSS-enabled road charging solutions, and has
been endorsed in the EETS Decision of 2009.

The DATEX Il data exchange specifications between
traffic operators at European level have become

a standard under the Technical Committee 278,
‘Road Transport and Traffic Telematics, of the
European Committee for Standardization (CEN).
However, in order to pursue its policy objectives
of enhanced safety and efficiency in the European
road network, the EU should also encourage the
harmonisation across Europe of Variable Message
Signs (VMS), which should provide standardised
presentations of information to road users.

The existing proposals put forward at EU level
relating to cross-border penalty enforcement
are restricted to a class of criminal offences in the
area of safety. The scope of these proposals needs
to be substantially increased. This is important in
light of the widespread implementation of toll
collection systems for HGVs across Europe. The
EU should aim to create a common data-sharing
system and a legal framework for enforcement of
all penalties. This way, all road users will be assured
of fair treatment according to the Treaty principle
of non-discrimination, and a contribution will be
made to the achievement of road safety targets.

Rail transport

Recent research has significant implications

for railway infrastructure operators and train
operating companies, both in terms of identifying
investment priorities for many aspects of

railway operation including infrastructure,

rolling stock and information systems.

Perhaps more important are the lessons for
national governments regarding how they

can achieve the required liberalisation of rail
markets and the much needed interoperability
between different railway networks, particularly
in the international freight sector. Increased
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interoperability and exchange of traffic between
European networks leads to a greater need to
ensure compatibility between technical systems
used in each country, but given that technical
barriers at borders, such as track gauge changes,
are not likely to be resolved except in the longer
term, interoperability rests more on management
and information systems than on new technology.

Hence there are important lessons to be learned
about how ICT can be harnessed in order to achieve
maximum compatibility and ease of information
transfer across company and national boundaries.
New systems need to be complementary to existing
information systems used by national organisations,
calling for considerable attention as to how
different information sub-systems are interfaced.

In the longer term systems will need to be replaced
with much greater scope and functionality. This will
raise continuing questions about the design of such
systems as well as their costs. More generally, there is
a need to focus on how new technologies, and most

particularly ICT technologies, can be harnessed and
effectively implemented to reduce industry costs.

Waterborne transport

The highly international nature of the maritime
shipping industry poses great challenges for the
implementation of standardised systems of
management and control, and for maintenance
of high standards of safety on a pan-European
scale. Water transport, both maritime and on
inland waterways, plays a major role in bulk
freight movements in Europe. The challenge

is to capture traffic and market share in more
general, merchandise freight markets.

‘Motorways of the Sea’is not yet a proven concept
and major challenges remain in turning it into
sustainable commercial operation, largely due to the
high costs to shippers of such services. Policy-makers
need to address how the costs of such door-to-door
operations can be made more competitive to ensure
the future viability of such shipping operations.
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Air transport

The operational concept defined within the SESAR
Programme for European air traffic management
of the future will contribute to cost-effectiveness
targets by reducing the cost per flight. There is a
need to align the SESAR technological research
programme with the ‘functional airspace

blocks' initiatives currently underway in order to
achieve additional benefits like defragmentation
and creation of economies of scale.

TEN-T

The EU should encourage the development

of appropriate models to more effectively
assess the economic convenience of large
transport infrastructure projects applying
for Community funding. The infrastructure
project assessment tool developed by research
has made a significant contribution to the
improvement of the management of complex
projects for both the EU and Member States.

Intermodality

Intermodal freight transport offers one of the best
opportunities for increased use of rail and water
modes because of its ability to integrate such modes
effectively within longer door-to-door transport
movements. However, achieving this integration
requires considerable policy intervention.

Policy-makers need to plan for, and possibly
influence, the range of future intermodal
technologies. There is a need for cooperation
at international level to agree on and streamline
pan-European industrial business processes and
procedures in a holistic sustainable approach
(EIA policy goals). Investments are needed

in order to reach holistic logistics goals of

being seamless, reliable, available, accessible,
secure, sustainable, accountable, affordable

and transparent (EIRAC research criteria).

Increased use of ICT is especially important for
intermodal transport due to the need to create
seamless door-to-door transport movement
involving two or more modes and to allow
information flow between the various actors,
operators and intermediaries involved.

Key European freight transport corridors need to be
provided with strong intermodal capability, which will
entail further development of rail and water modes
and the elimination of capacity bottlenecks.
SuperGreen aims to assist the Commission with
defining the ‘Green Corridor’ concept and promotes
the development of European freight logistics in an
environmentally-friendly manner. Adequate provision
of intermodal terminals must be ensured at key traffic
generating points and good intermodal connections
between ports and their hinterlands must be ensured.
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Future research developments: What next?

Road transport

Research has successfully demonstrated

the RCl architecture, but further research

is needed for preparing the industrial
development of the EETS. There is a particular
need for a deeper analysis of issues relating
to intellectual property rights and the
definition of a clear European roadmap

to the deployment of the EETS.

With respect to cross-border enforcement,
research should focus on identification of
practical solutions relating to data sharing,
classification of offences and enforcement
processes, as well as on sharing of best practice.

boost competition both within the rail industry
and between modes, call for further research,
including work in the field of efficient pricing.

A number of research needs are currently being
addressed by ongoing research projects. In line
with the European Commission’s ITS Action Plan
(CEC, 2008c), EASYWAY is supporting a service-
oriented deployment of ITS by promoting the
harmonisation of services and the coordination
of traffic information and management systems

with a view to providing European road users The European Rail Research Advisory Council has
with Europe-wide integrated services. identified areas of research to improve the integration

of freight rail transport (ERRAC, 2007):
intelligent mobility: to work towards a European-wide

Further major developments in ICT can be expected
in the coming years and this will call for further work
into how such technologies can be implemented

to the benefit of the European rail industry.

E-FREIGHT is investigating issues related

to the simplification and harmonisation intelligent infrastructure with compatible technology
of regulatory requirements across modes between Member States and across transport modes, and
and EU Member States. It is in particular to support improved customer information systems;

investigating solutions for a single transport
document in order to make the flow of
goods in the EU smoother. FREIGHTVISION
is developing a long-term vision and action
plan for sustainable long-distance freight
transport able to attract — as much as
possible - all stakeholders’ commitments.

faster implementation of new technologies: to

improve the spread of European homologation,

calling for streamlined testing and acceptance

procedures without compromising safety regimes;

new accounting and planning models: to

provide a better understanding of the costs of

operating and maintaining rail infrastructure;
infrastructure developments: to deliver interoperability,

Rail transport
increased capacity, increased axle weights and track

The major strides now being taken to stability while having low maintenance costs.
liberalise the rail freight market, and to
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Finally, EU enlargement brings opportunities
and a need for further research into rail
infrastructure investment requirements to
enhance integration and development. A clearer
view of the strategic network requirements is
needed. The technical and managerial issues
impeding the development of intermodality and
interoperability also require further attention.

Waterborne transport

Additional research is required to address the

following issues in waterborne transport:

+ how to make better use of the
existing infrastructure;

+ how to increase the share of inland
waterway transport and shift more
freight from road to water;

+ how to achieve better communication of the
new concepts among all stakeholders;

+ how to develop short sea shipping further (to
alleviate environmental pressures) and to achieve
seamless integration from port to hinterland.

More research is needed on the issue of better
connecting emerging markets and peripheral
regions with the European core regions using the
advantage offered by sea transport, specifically
through the development of an innovative

European network of ‘Motorways of the Sea’ In
particular, issues relating to the efficient link of sea
transport with other surface transport modes will
be addressed by identifying barriers which currently
prevent short sea shipping services from becoming
an integrated part of door-to-door supply chains.

Air transport

Research relevant to the development of the
Single European Sky will be carried out within the
umbrella framework of the SESAR Programme.
The definition phase of the European air

traffic management system of the future

has concluded and it has now entered the
development phase, which will produce the
required new generation of technological systems.

Intermodality

Priority areas for research

The following priority areas for research have

been identified for improving intermodal

freight transport (EIRAC, 2005; EUTP 11):

- standardisation of loading units to
improve interoperability;

« setting up of a network of transfer nodes around Europe;

- eliminating differences in national regulations
which currently are barriers to achieving seamless
and flexible interoperability across Europe;

« defining the most suitable ICT system which
can serve the needs of all participants;

« harmonising paperwork, simplifying and reducing
the number of transport documents;

- reviewing existing regulations at European and
international level to develop an integrated approach
to the implementation of security measures for freight
transport, and for risk assessment along the whole chain;

« improving the cooperation between the actors
within the supply chain, which may result in higher
competitiveness through lower costs, shorter
lead times and better quality of service.
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Glossary

ATM Air Traffic Management

BAU Business As Usual

CEC Commission of the European Communities

CEEC Central Eastern European Countries

CEN Comité Européen de Normalisation / European Committee for Standardization

DSRC Dedicated Short-Range Communications

EDDN European Diagnostic Data Network

EDI Electronic Data Interchange

EETS European Electronic Toll Service

EIA European Intermodal Association

EIRAC European Intermodal Research Advisory Council

ERRAC European Rail Research Advisory Council

ERTMS European Rail Traffic Management System

ETA Estimated Time of Arrival

ETCS European Train Control System

ETDN European Technical Documentation Network

EU European Union

FP4/5/6/7 Fourth / Fifth / Sixth / Seventh Framework Programmes on Research and
Technological Development, funded by the European Commission

GNSS Global Navigation Satellite System

HGV Heavy Goods Vehicle

ICT Information and Communication Technologies

ISO International Organisation for Standardization

IM Infrastructure Manager

IT Information Technology

ITS Intelligent Transport Systems

LcC Life Cycle Costing

OBE On-Board Equipment

PTA Priority Thematic Area

RCI Road Charging Interoperability

RCM Reliability Centred Maintenance

RIS River Information Services

SME Small and Medium-sized Enterprises

SESAR Single European Sky ATM Research

TEN-T Trans-European Transport Network

TOC Train Operating Company

TRKC Transport Research Knowledge Centre

VMS Variable Message Signs

VTMIS Vessel Traffic Management and Information System






This Policy Brochure addresses the solutions which are being developed across Europe to
achieve integration of the transport system. The focus is on freight transport. Operational,
technical, infrastructure and legal barriers still hamper the seamless movement of

goods across borders. A review is provided of the developments of EU policy relating to
harmonisation of the regulatory framework; interoperable networks, based on standardised
technologies; and logistics solutions, based on information and communication technologies,
facilitating intermodality and comodality. Associated research, mostly from European

Framework Programmes, together with some key results and implications are presented.
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