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For the use of the following material:
The aim of PORTAL is to accelerate the take up of EU research results in the field of local and
regional transport through the development of new education and training courses and teaching
materials. The beneficiaries of the project are higher educational institutions.

Due to the size and (in some cases) the number of individual projects, it is not possible to
explain each single result in detail and include it into these written materials.

The following set of material should rather act as a PORTAL and facilitate the access of single
projects and detailed results by the lecturers.

Therefore the material in hand doesn't lay claim to completeness.

Since the expectations of the lecturers regarding these materials are quite diverse - the
expectations run the gamut from 'providing a survey of the result of the EU-research to a
specific topic' to 'providing special results of a single research-project in detail' -, the attempt
has been made to make a compromise and (more or less) come up to the expectations of all user
groups.

The following compendium contains results of EU research-projects and complementary results
of national research-projects. PORTAL thanks the partners and collaborators of the following
projects. A complete list of the projects, consortia, and cited literature is given at the end of the
material.

This material of project results for the topic “Integrated Transport Chains” was compiled by
Carlos Manuel Mozos, Ana Aliseda, Hans Verbruggen (Langzaam Verkeer) and José María
Coronado and (E.T.S. de Caminos, Canales y Puertos, Universidad de Castilla-La Mancha) in
2001 and adapted after a workshop with lecturers in 2002.
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1. Introduction
1.1 Definition
The increasing complexity of mobility not only in urban areas but also in long-distance journeys
results in widespread congestion, economic and environmental problems.
Against the door-to-door trip by private car, a more sustainable model of public transport should
offer passengers the possibility of a "seamless1 journey" taking advantage of the flexible
combination of features of the different transport modes and the covering supply of
interconnected long-distance, regional and local networks of public transport.
The study material with the topic “Integration of Transport Chains”1 can be considered at
different levels and about different issues (see also Figure 1 and Table 1)

 Level 1: The socio-economic environment

Social and socio-cultural goals, land use and environmental aims, and economic policy must be
taken into account. Those items are at the highest level of importance and determine the
framework in which the mobility system should operate.
Because of the exponential growing impacts of the mobility, this influence is also active in the
inverse sense: land use policy, and economic policy as well, are highly co-determined by
evolutions in mobility. It makes it necessary for mobility policy should to be integrated at the
highest level of planning.
It asks for awareness because of the self reinforcing effects of mobility policy (so called soap
bubble mobility). During the last decennia mobility has grown quickly under the  influence of
economic and land use planning. This also affected modal split, average trip lengths and even
trip purpose shares. In bigger cities we can actually state that relative traffic growth is most
important on non centripetal relations and that trips become more complex. This is caused by
sociological changes, urban land use policy, creation of traffic opportunities (construction of
tangential infrastructures, new tangential public transport services). And it is clear that the latter
facilitates and reinforces those evolutions. Even if we appreciate them it remains a necessity to
dispose of regulatory instruments to avoid or to master self amplifying evolution.

 Level 2: Mobility policy

At this level and at the lower levels too, both mobility policy and thinking about land use must
be integrated. Because of the many interested partners it is necessary to set up project
partnerships. Also the framework for setting up and functioning of mobility management must
be accomplished here. The purpose is to influence mobility not only with supply oriented
measures, but also by way of demand oriented policies. This requires investments in telematics
and new ICT-technology which become available. Those are the conditions for a sustainable
development towards integrated transport chains (EU-Telematics-programme).
These kind of evolutions determine the framework in which public transport should play a role
in intermodality.
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 Level 3: Transport networks and Land-use Planning:

The layout of the transport networks and urban development patterns heavily determine
standards of mobility. Major developments in land-use planning have an important influence on
transport demand and modal split. Integration of transport chains must be considered in the
earliest stages of regional and urban plans. Removing barriers in existing infrastructure and
services is a necessary condition for a successful interchange1, but not the only one. Public
transport should develop schemes that get used to transport chains. For this reason those
schemes should be founded on a nodal framework reflecting urban development patterns. Such
nodes can be useful as interchanges within the public transport scheme or between public
transport/bike.

 Level 4: Interchange surrounding area:

The location of a major interchange can have an enormous influence on development patterns
within a wide radius of its site. Every node in the transport system is in fact an interchanger,
being at the same time the access to the transport network. It is important to maintain a clean,
secure and visible catchment area, facilitating feeding modes (buses, pedestrian and cycling
lanes, park & ride1, kiss & ride1). The investment on intermodal1 infrastructures together with
potential changes in land-use zoning, prospects of rising property values and the emergence of
development and employment opportunities can be used to support the regeneration of existing
urban areas. New urban developments should lean on the accessibility1 provided by a node in
the transport chain, generating demand for public transport services. On the other hand the
location of interchanges should be prevented in an unbuilt up area (conceivable in the case of a
Park and Ride zone) as this could provoke an attraction that is undesirable or unintentional
outcomes in land use planning. The use of this kind of interchange could be limited to
intermodal transfers.
At this level citizens and users are involved as mobility participants, as resident or as passing
traveller in the surroundings.

 Level 5: Interchange infrastructure:

Interchange design is a technical issue that must consider user needs. Accessibility, security,
some services and a good information system results in minimised transfer time, reducing
displacements and level changes, as well as disorientation. The projects contain best practice in
interchanges and its evaluation. This information is valuable for transport planners, architects,
engineers and interior designers in order to provide the best solutions. (PIRATE)
The complexity of the topic makes it vital for all levels to be considered from different points of
view.

                                                     
1 See chapter 7. Glossary.
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 Viewpoints:

 1. Policy and Institutional issues

The coherence between planning sectors is a basic principle. This is a working condition at the
highest level. The need to develop more effective administrative frameworks for achieving
intermodality must be stressed. Because of the complex public transport system including
authorities, public and private transport operators, infrastructure owners or licence holders, the
co-operation of the different stakeholders, definitions of levels of responsibility and the
elimination of organisational barriers are essential to achieve efficient intermodality. Strict land
use policies must be co-ordinated with transport policies as developments are establishing
origins and destination of the new generated transport demand.

 2. Management and operational issues

At the socio-economic level the coordination of policy results in a need for knowledge about
effects on a broad range of policies. At the management and operational level on the other and
the coordination of planning requires management partnerships. Finance, ownership, schedules
harmonisation, ticketing integration, provision of services, accurate passenger information,
convenient payment systems, etc. (ITS should be considered as tools providing good help for
improving interconnectivity of transport operations and services. Some of the projects reviewed
implemented travel planner services not only for local but also international European trips).
Service supply must be modelled on the requirements of demand. Other services such as
commercial facilities should be considered in major interchanges responding to user demand,
resulting in lively and more secure areas. They can be used to support commercial
developments but the transport services must always take priority.

 3. Planning, Design and Implementation:

Location, accessibility, on site information, lighting, security, attractiveness, comfort, etc.
Research on users and non-users needs assessment have helped to develop design guidelines in
order to eliminate physical barriers to intermodality and attract car drivers to the public transport
system.
Because of  the complexity of this topic the study material overlaps with some other areas, the
content of this material will try to give a general overview of the topic, focusing on those which
are considered the core of the reviewed EU-research projects; Interchange management and
operation and Interchange Location and Design. A major overlap with  the topics of Transport
and Land Use policies, and also to Regulatory Framework and Quality Subjects is expected.
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1.2 Objectives and skills
The students should:

• Get an insight into the link between socio-economic policies and the evolution of mobility
towards transport chains;

• Get to know tendencies and experiences in mobility management and mobility marketing;

• Get an overview of intermodality problematic, understanding its complexity and advantages
in favour of sustainable mobility;

• Identify the multiple factors and stakeholders participating in "Integration"1;

• Get to know actual tendencies and experiences in Interchanges and Interchange policies in
Europe;

• Get to know about new needs and ICT-solutions in the field of operations and information
within integrated transport chains.

1.3 Challenges
Sociological challenges: Increasing frequency and distance of travel. Elderly and

disabled people (accessibility). New urban developments,
car captivity 1, dual mobility vs. social cohesion;

Political challenges: Sustainable mobility, from the point of view of congestion,
pollution, land-use and land-occupation;

Legal and Regulatory challenges: Changing structure of the industry; privatisation, tendering,
E.U-recommendations and legislations (91.440 e.g.);

Technical challenges: ICT (Telematic applications), ITS;

1.4 Relevance to EU-policies

EU transport policy - how do we know about it?
The official transport policy of the European Union, and the EU contribution to the public
discussion on such policy, is expressed through three different media: the Green papers, the
White papers and the Legislation.
Green papers, typically, provide background and set out a range of ideas within a defined policy
area. The Green papers, therefore, are primarily intended as initial invitations to interested
parties to participate in a process or debate on the topic.
The White papers are more definite than the green papers. They contain specific proposals (and
the background to those) for actions within the policy area. Thus, the White papers are used as
vehicles for the definition and development of a common official policy.

                                                     
1 See chapter 7. Glossary.
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The Legislation, finally, is the Community law, as it has been agreed and decided by
appropriate bodies within the Union. The major part of Legislation is binding for the member
states and their citizens (either directly, or indirectly as the national governments are obliged to
implement appropriate national legislation in consequence of EU Directives taken). However,
Recommendations and Opinions are also parts of the Legislation, although they are not binding
for individual member states.
All three kinds of documents may be found in electronic form on the EU website. The Internet
address for the English version of Green and White papers is
http://europa.eu.int/comm/off/index_en.htm. The information about  Legislation may be found
at  http://europa.eu.int/eur-lex/en/lif/index.html.

EU transport policy - what does it say about Integrated transport chains?
Over the last decade, “Intermodality” has been a much favoured concept in the official
discussion about transport system improvements within the European Union. Thereby, official
discussion has acknowledged the fact that transport quality is often determined not by the
quality of the transport links themselves, but by (deficiencies in) quality of the nodes that merge
those links into a transport system.

This document reports on research results on the integration of  transport chains within urban
and regional passenger transport. This area is closely linked to the larger and more general
discussion about intermodality.

• In 1992, the Commission published a green paper on the Impact of transport on the
environment. COM(92)46. There, a framework is suggested for a common EU policy,
aimed at a sustainable transport system. It concludes that, to achieve that goal, users have to
be encouraged to use ‘soft’ and collective means of transport, rather than private cars. One
of the measures proposed are guidelines for the development of urban transport ”…to  link-
up the different stages of urban journeys”. Nothing is however said about how such linking
up may be achieved.

• More concrete suggestions are put forward in 1995  in a Green paper specifically dealing
with public transport issues: The citizen's network - Fulfilling the potential of public
passenger transport in Europe. Here, stations and terminals are considered more explicitly.
For example, “design of stations, including intermodality” is part of the first item (“system
accessibility”) on the “citizen’s network quality checklist for public transport”. Further, the
paper reports on the Commission’s task force for research and development on transport
intermodality (which was set up early 1995): “Its aim is to contribute to the development of
technologies, systems, innovative concepts and strategies which improve the intermodal
transport operations in the field of passengers and freight transport”.
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• Recently (2001), a new White paper on transport policy has been published: “European
transport policy for 2010 - time to decide”. Within the large scope of presenting an
integrated approach to transport policy overall, intermodality for passenger transport plays a
large role in the concrete proposals.
Referring to the principles of subsidiarity, the authors of the White paper do not seem to aim
for common European legislation to support improved intermodality. Nevertheless, the
White paper requests that “priority should be given in the short term to at least three fields
of action” by the member states. The fields mentioned are integrated ticketing, baggage
handling, and continuity of journeys. (The latter term covers a wide field, including for
example issues of station design, park-and-ride and allowing bicycles to be carried on-board
public transport.).

• August 2001 a document is made by the CEN (European Committee for Standardisation)
prepared by CEN/TC 320 “Transportation – logistics and services” and submitted to CEN
members for formal adoption. The main purpose of the document which is partly inspired
and prepared in co-operation with experts from the QUATTRO project, is to develop a
European standard and to promote a quality approach to public transport operations and to
focus interest on customer’ needs and expectations. It aims to fix quality criteria in public
transport, e.g. about accessibility, including the interface with other transport modes
(external interface), and internal movement as well: entrances/exits and transfers to other
public transport modes (internal interface), ticketing availability and information.

Although some of those areas may be more relevant to longer trips, there is no doubt that the
Commission still regards the integration of travel chains to be one of the key issues in the
improvement of public transport and also at the local and regional scale.

1.5 Description
Integrated Transport Chains are made up of several elements and factors:
policy and institutional issues: many institutions, local authorities or persons are involved in
investments, and deal with effects. They should participate in the decision process and be on
good  speaking terms.  Partnerships should be created.
public transport network: lines should be adapted to facilitate transport chains, and should
represent clear structures in hierarchical levels. Railway, light rail, trams and buses each have
their optimal operating level. At each level lines should be characterised either as main links or
as local disclosing services.
management and operational issues: making different levels operational as a network depends
on the organisation.. Recent technological developments can provide support in communication
techniques (telematics) and ticketing systems. Tarification should be adapted to integrated
transport chains. Mobility management is an important issue within transport integration and
should be promoted as an area of support.
economic and physical environment: transport and city/regional planning are growing as
global planning issues. The link with economic development is also growing in  importance.
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The interaction between all these elements and factors, the increasing complexity of mobility
and the number of journeys result in several public transport dysfunctions and problems. The
way to correct these problems is to make collective public transport modes an attractive
alternative to the car and to integrate planning activities in a broader view.
The transport interchange is a vital element in the public transport system and for this reason it
is very important to achieve a good design, management and operation, matching the evolution
towards  increasing chain mobility.
Technological developments in telematics and ticketing and their implementation in public
transport, is a most important item because of the importance of information.
Mobility management and organisational excellence is a condition for mobility policy and
public transport.
As transport and land use planning are items with a very high level of involvement and
participation, programme  and project partnerships are indispensable.
These issues are largely explained in the chapter "2".
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2. Setting the scene on Integrated Transport
Chains – Three main elements

2.1 Integrated Transport Chains
Integrated Transport Chains are made up of several elements and factors placed at different
levels whose operation and relationship will determine the effectiveness and operating of the
Transport System.

The elements that directly comprise the Transport System are:

• Policy and Institutional issue: many institutions, local authorities or persons are involved in
investments, deal with effects. They should participate in the decision processes and have
good communication. Partnerships should be created;

• Public Transport Network: lines should be adapted to facilitate transport chains, and should
represent clear structures with different  hierarchical levels. Railway, light rail, trams and
buses have each their optimal operating level. At each level lines should be characterized
either as main links or as local disclosing services. Interchanges make the different levels
grow together to form a coherent system, and to respond to the new sociologic development
of mobility;

• Management and Operational issues: Operating these levels as a whole network makes it
much more dependent on organisation. Recent technological developments can provide
support in communication techniques (telematics) and ticketing systems. Tarification should
be adapted to integrated transport chains. Mobility management which is an important issue
to transport integration should be promoted as it provides an important support;

At the same time there are other kinds of issues that do not directly constitute the public
transport system but which have a great influence and in consequence must be considered as
well:

• Economic and Institutional Environment: Transport and city/regional planning are growing
together as a global planning issue . The link with socioeconomic development becomes
more important;

• Physical Environment: Environmental problems could emerge downstream from the
decision processes about mobility. Remedies may be needed afterwards which leave a
restricted scope. Environmental standards should be calculated beforehand along with
investments, decisions about mobility and operations. This item should be integrated at the
global socio-economic planning level.

• Local habits and customs: As transport and land use planning are items with a very high
level of involvement and participation, program and project partnerships are indispensable,
as well as the involvement of local communities.
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The interaction between all these elements and factors, the increasing complexity of mobility
and the number of journeys result in several dysfunctions and problems like high energy
consumption, traffic congestion, high level of pollution, more time spent on travelling and in
consequence leads to dissatisfied users and passengers. This situation leads more users to leave
public transport and collective modes, to use their own private vehicles for door-to-door travel,
increasing the problem.
The collective transport modes need less energy (passenger/km), less space in  the
infrastructure, have lower pollution emissions and are more effective than the private car. So,
the way to correct the public transport dysfunction indicated above is to make the public
transport modes a more attractive alternative to the car. A system, which fails to recognise and
meet the needs of both current users and future users, will simply not achieve its full potential.
Even worse, the system may eventually fail and retreat into decline.
A successful public transport system must be based upon the needs of those who use and
operate it. To be more successful, it must attract more new users, and satisfy theirs
requirements.
Considering the velocity, capacity and size of each mode of public transport, its objective is to
give similar or equal comfort and standard as the private means of transport.
To compete with private transportation, public transport users should be able to perceive
comfort throughout their journey, even though they have to transfer from one mode or service to
another.
It is important to consider all the elements that integrate the public transport system. Depending
on the element of public transport considered and the action applied, the different aspects to be
taken into account are shown in the scheme on the next page:
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Levels issues Socio-enviroment Mobility Public transport Interchange area Interchange infrastructure

Policy &
institutional
issues

Coherence
betweenmobility/land use
policy, economic policy,
social aims and policy

Coherence between
transport and land use
policies/urban
development strategy

Transport and Land use policies

Promotion of public transport
policies

Administrative integration of
different transport authorities

Co-operation between different
starkeholders

Fixing pub. transport network
aims & benchmarks

Location

Urban regeneration
policies

New urban delepments:
urban planning models

Enviromental and
mobility impact
assessment required

Enviromental mobility impact
required

Management &
operational
issues

Co-ordinate policy

Research on effects
lateral

Program and project
partnerships

Co-ordinate planning

Dispatching by telematics, ICT

Pricing, ticketing

Network and travel information
(Trip-planners)

Co-ordinated services

Security: Cleanliness

Information

Feeder operation

Security

Information means:

Cleanliness and Maintenance

Efficient payment means:

Planning, design
& implementation

Creating public support for
new policies

Legislation

Mobility management

Telematics, ICT

Mobility system
information

Land use planning

Transport network planning

PT system information

Urban projects

Feeder planning

Visibility (Information)

Perception of
surroundings

Accessibility

Lighting

Parking

Minimize transfer time

Location of services

Table 1: Aspects to be considered depending on the element of public transport considered and the action applied.
             The column headers refer to fig. 1 on p.5.
             (PT = public transport)
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2.2 The transport interchange: Vital role in Public Transport
System

The transport interchange is the point
where passengers change mode and/or
service, but it is also meeting point for
different transport operators and modes.
An interchange is the gate through which
passengers access the transport system:
“where they enter the world of transport”
(Duthilleul, see bibliography). Different
typologies of interchanges exist. It
depends on which characteristic is
analysed. Here we consider the location:
city centre interchanges (e.g. central
stations, subway nodes), subcentre
interchanges that generate a strong
centripetal attraction in city districts or
suburbs, as they are mostly nodes of main
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Figure 2: Different transport modes meeting and
gate for the passengers access to the transport
system. (Atocha, Madrid)
links and disclosing local services, and
peripherals (e.g. P&R-sites).

eripherals can be positioned in or near a town, or “in the middle of nowhere”.  This depends on
ts function: whether it is a pure intermodal node, or it has in surplus a disclosing function or
hether it has the ambition to become a new centre in a newly built area, or  it should stay

eparate and where new development is undesirable.

Finally an interchange is the gate through
which passengers access the transport
system. When the interchange discloses a
centre the interchange is as much the gate
to the city or community. It has a function
like a welcoming reception room. Care in
designing the station should be continued
into the architectural design of  the
surroundings (the station square).
In the interchange the passengers may be
changing route, or making use of orbital
connections, operations that previously
happened in the city centre.
Figure 3: Interchange enables a wide range of
journeys, flexibility and combination of modes and
services.
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"Ideally, the public transport network would offer fast, direct links from everywhere to
everywhere, just as (in theory) the car does. But in practice, public transport works by
concentrating passengers onto selected corridors, and inevitably this leaves some journeys
without a direct connection." (GUIDE project).
The interchange and connection between modes enable a wide range of journeys and the
opportunity that a combination of modes and services is attractive to users. At the same time
this connectivity increases the flexibility and co-ordination for operators and planners.
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ll planned, operated and managed interchange reduces the time of mode change or service
e waiting time which finally leads to a reduction in travel time.

nterchange provides a place where the different operators can be co-ordinated, achieving
ved working of the  transport system and a better use of its high capacity. It can be used as
t of promotion and marketing of the public transport system.
erception and sense of comfort for users and passengers makes the public transport system
ke a more friendly, comfortable and convenient way to travel, encouraging them to use it.
 reasons show the vital role that the interchange plays in the public transport system and
portance of knowing all the elements and issues that determine its working.
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2.3 Information: The key to Public Transport Systems

Information: the rules of the game
Public transport doesn’t exist everywhere, nor is it always available. It is available at fixed
places (stops and stations), at fixed moments (timetable) and on fixed links (lines). Public
transport services are an approximation of the real transport demand and never totally match the
latter. This implies a struggle to maximize the market share, where public transport is somewhat
at a disadvantage in those matters. The private car indeed gives at least the illusion of providing
a proper fit to real transport demand.
On the other hand the public transport supply is a system, and as systems are only accessible if
the rules of the game are known, those could represent a negative threshold especially for
specific target groups (children, seniors, non habitual users, foreigners, persons with a
disability,).
Information is supposed to explain the rules, and is an essential part of the success of the
system. (Information about network design, interconnection nodes, timetables, pricing, ticketing
systems, and even about finding information.)
In the case of chain mobility the problem of information gathering has an extra dimension. The
transport chain with all it’s assets is only comprehensible for the daily and accustomed user, or
by them who grew up with the system. For occasional or unaccustomed users it represents a
huge problem which makes public transport use inconvenient. In such circumstances the use of
public transport isn’t obvious and it is important that the interface to the public (the “front
office”) is user friendly.
As for international trips the problem is the complexity of the chain and the numerous
information sources sometimes required. On the other hand the information cost is a minimal
part of the higher total transportation cost. As for trips in an urban region information may be
easy to find, but the lower information cost to the operator is still relatively high in comparison
with the total trip yield. This leads to underestimating its importance. Both operator and client
have an advantage when an efficient customer friendly information system is provided.

This problem can and must be managed on both sides:

• the information supply must be optimised, both general information as trip information, and
the latter under normal and abnormal conditions, (QUATTRO, CEN TC 320WG5) .

• the system threshold, and thus the need for information must be minimized. This is easier if
the information is partly handed by the understandable logic of the public transport system
and its transparency itself: the way travellers should use it is explained by the system itself
and the existing logics of the surroundings.  The architect responsible for the shape of
stations of the French Railway C° stated as one of his guidelines “Créer des gares dont on
lit le fonctionnement”: “To create stations that elucidate the way they should be used”;
(Duthilleul J-M, see bibliography) The information cost about intricate networks,
incongruent integration or confusing rules is considerably high, and not only in monetary
terms.



The urgency of this problem becomes clear if we state that the development leads to an increase
of, and at the same time to more complicated transport chains (following the evolution of cities),
i.e. to more difficulties getting the right information about public transport.
Several projects in the E.U. telematics programme highlighted those problems in order to
develop technology-based solutions (See under 4.).

Mobility Management, information on a global level for conscious users
As already mentioned the difficulty of  purchasing  complete public transport information
increases with an increasing complexity of the transport chain.
In addition  the idea of intermodality is quite new to many people. If there is only one
problematic link or functional problem in a global public transport chain, it will easily be
exchanged for an integrated private car trip. This happens on the ground of objective arguments,
but nevertheless could also be a function of the lack of exact and available information. It also
could have to do with basic attitudes that influences mobility behaviour. (SAVE-COSMOS)

Trip purposes Share

Services 3.2%

Business traffic 5.0%

Home to school 9.1%

Home to work 18.6%

Shopping 21.9%

Leisure 33.0%

Others 9.2%
Table 2: Importance of the different trip purposes,
(% of average number of trips per day,Flanders, Belgium, 1996)
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Changing transport markets do the rest. The time that most people only made daily trips home-
to-work or home-to-school is over. “Traffic problems such as congestion and massive energy
consumption by private vehicles can no longer be considered merely as a rush-hour problem,
and they therefore become less controllable. This situation is caused by the increasing
diversification of transport needs, generated by more diverse population groups.”, This
quotation from the brochure “Mobility management for new target groups” (see chapter 6,
Literature) , states the need for a link between mobility chains and mobility management. The
program aimed at testing a range of solutions to deal with those “irregular transport flows”.
A study of personal travel behaviour in Flanders (Belgium), which is representative for other
European realities, showed that trips with purposes other than home-work and home-school are
becoming increasingly important. (SAVE-PROSITrans).
The results (table 2) illustrate that the majority of trips are more or less variable. The conclusion
under 2.1.becomes more valid.
The promotion of public transport use, at least as  an important part of the transport chain,
should require a considerable effort in mobility management.
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3. Interchanges
3.1 Location of an intermodal interchange into the Transport and

Land-use System

Introduction
“The most frequently covered subjects (nearly 71%) of the literature on interchanges tend to be
on locational specific topics”  (GUIDE). Strategy-specific topics amounted to 17%,
organisational to 2%, and evaluation to 10%. The authors hypothesised that this is because most
interchanges have been developed over time without any specific planning.

Location-specific Accessibility, design, ergonomics, facilities, image, passenger information, security
and safety;

Organisational Management structures,ownership, relations between organisations, staff;

Strategy Transport network strategies, Fares and ticketing, Modal transfer, objectives,
network integration, factors affecting propensity to interchange;

Evaluation Attitudes, perceptions, methods techniques and tools;

T
r
p
o
d
t

Table 3: Main topics in the literature about interchanges
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he location of a major interchange (especially when it connects long-distance services to
egional/local networks) can have a profound influence on land-use policies and development
atterns within a wide radius of its site. While, therefore, good passenger access and efficient
peration are obviously the most important transport issues in promoting intermodal travel,
evelopers of interchanges -whether public or private sector- also need to pay close attention to
he wider implications.

These include potential changes in land-
use zoning, the prospects of rising
property values, and the emergence of
development and employment
opportunities. All can have important
contributions to make in attracting private
investment, reducing costs to the public
sector and transport operators, and
encouraging a good pool of suitable staff.

Figure 5: The location of a major interchange can
have a profound influence on land use, policies and
development
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Transport planners need to work very closely with regional and local planners to identify the
long-term consequences which can benefit both transport operators and the local population.
Co-operation and exchange of experience and best practice may not be easy, owing to widely
differing political and organisational structures and constraints, but the attempt should be made.
Location can also influence the way in which travellers make their way to an interchange as the
first stage in a multimodal3 journey. (Walking/Cycling to take the bus, metro or train. High
Speed train to get to the airport for a long-distance flight).

Land-use effects
It should be noted, that in some circumstances land-use and transport network characteristics of
a city can substantially influence travellers' intermodal choices much more than " interchange
factors" (barriers). In these cases public transport is not competitive with private means and
intermodality does not attract travellers. As examples of circumstances of this kind we mention:

• CONSEQUENCES OF URBAN SPRAWL: Public transport operators are not able to serve
all the OD( Origin-Destination) links as they do in a compact city. Traffic flows in urban
sprawl have a plurality of destinations, while in a compact city the main destination is the
CENTRAL BUSINESS DISTRICT (CBD). In some instances, however, park-and-ride
interchanges may be successful in urban sprawl. It is the case of many suburban locations in
the United States, where the car (or dial-a-ride services) takes the place of regular transit
feeder services.

• COMPETITION WITH BETTER ROADS: The presence of high-capacity freeways or
highways linking the same areas connected by rail or metro line reduces the attractiveness
of intermodality. In these cases policy actions (e.g. road tolls) are necessary to make public
transport competitive with private transport.

In all these cases removing barriers at the interchange is a necessary condition for a successful
interchange, but not the only one.

Urban effects
"Because interchanges can become focal points in people's mental maps of the city, they cannot
be isolated from their surrounding areas but must be seen as part of a community, with impacts
outside the building itself." (MIMIC project4). So they must be integrated into their urban
environment, not only covering actual transport demand but considering the future generation of
new demand and activities in and around them.

                                                     
3 See chapter 8. Glossary
4 MIMIC : Mobility, InterMobility and InterChanges, Final Report, June 1999, page 73.
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The location of such infrastructure can be used to revitalise an existing urban area, or to support
a new development. In both cases the objectives in the location should consider:

• Accessibility. The GUIDE-project states there is a difference in how transport planners
define accessibility: the performance of the transport system (the best way to travel is to
avoid changing)  and how urban planners do: the physical attributes of the interchange
space (easy access from the environment for pedestrians and feeder lines, parking facilities,
cycle lanes, etc. Any barrier effect should be eliminated as far as possible.  ). Urban
planners represent the demand side of the mobility market, the transport planners are the
representatives of the supply side.

• The community context:  “Analysis and understanding of the immediate environs of an
interchange (buildings, the streetscape, local patterns of activity) is a key factor in
conceiving and renovating interchanges. The pedestrian sphere of influence should be well
defined, ensuring that the local environment can accommodate the pedestrian movements
generated by it” (GUIDE). Larger interchanges can be either the first unit of a new suburban
pole with activities and population, and be able to attract people and business from the
surrounding areas, or a key feature for urban redevelopment and regeneration
improvements. Successful interchanges do attract functions, even when not desirable. This
means that interchange planning and land use regulation must be tuned to prevent
undesirable developments.

• Visibility and image: architecture and design; need for clear headways for wayfinding; See
also under 2.3. about minimizing thresholds “ the way travellers should use public transport
should be explained by the system itself and the existing logic of the surroundings.”

• Security: In the sense of feeling personal security and feeling safe from threat by traffic or
crime:  by well illuminated and transparent buildings, clear axes of visibility, clear and safe
traffic environments

Developing Integrated Transport Networks
In order to optimise the use of different transport means, some factors are to be considered in
order to plan the networks; existing urban roads, space available, environment and activities of
the surroundings, so as technical features; noise, capacity, flexibility, speed, etc.
Private car is nowadays the most flexible means in urban areas, offering a door to door service,
even though it looses its efficiency if considering parking problems, congestion and
environmental problems in urban areas.
Suburban trains are good for their high capacity and speed, although they have significant space
requirements. The construction of new tracks laid in scarce open space in an urban sprawl
require huge investment.  As rail infrastructure is not flexible suburban trains are the best means
for large stable flows of passengers going mainly from suburbs to urban centres or the
periphery. Underground will distribute train flows through the city. . Trams are useful while
they combine a fair capacity with a better possibility to penetrate in the urban tissue, though
investments are considerable and therefore trams are predestined to serve “trunk lines” with a
constant important flow. As they operate mainly on surface they need a consequently refined
policy of urban revaluation.
Suburban and urban buses are good for flexibility and will serve areas that train and
underground cannot cover.
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Nevertheless the leading argument in choosing a public transport mean is its maximum
capacity. In an UITP document of the 42th international congress in Montreal 1977 (see
bibliography under 6.) capacity restrictions were listed as in
Table 4.

Frequency in minutes 5 2.5 1.5

Vehicles/h 12 24 40

Bus (71pl) 852 1704

Articulated bus (100pl) 1200 2400

Tram (257pl) 3084 6168

City rail (684pl) 8208 16416 27360

Table 4: Capacity of public transport means (source: UITP)

In this way a public transport system should optimise the use of different transport means to
compete in comfort, speed and flexibility with the private car. This optimisation should not be
done in isolation but considering travel as a whole, trying to reduce any perception of breaking
the trip for the passenger. Transfer between modes takes place at interchanges, being the
converging point of the nodes in an integrated transport network.
Do passengers prefer to change from a feeder to a tram, light rail, subway or train instead of
continuing their trip on a direct O/D-line? Most multimodal traffic models cut demand by 30-
50% when introducing an extra transfer, under unchanged other conditions. The MIMIC-
analysis on importance of door-to door factors on people‘s intermodal choices has shown that in
many cases the only fact that interchange is needed is enough to cause people to use a single
mode (e.g. private car) for the whole journey. This has to do with the extra transfer time,
(waiting time is commonly reckoned to be perceived as being two/three times longer than in-
vehicle time). But it is also a question of comfort, seamless journey and reduced reliability (in
case of changes) of the multiple used public transport-services.

The success of an extra transfer depends on
how the accessibility to the destination is
really optimised.  There must be a
considerable gain of time over the whole trip,
and in both directions, even when the transfer
time is taken into account. In this sense the
success of iintermodality (and thus
interchanges) can surely be exacerbated by
the deterioration of the road traffic
circumstances.
However an effective public transport-
network can’t wait for that. It requires short
waiting times, an intensively disclosing
feeder type, and a very fast trunk line.
Figure 6: Interchange's target: seamless journey
ntegrated Transport Chains 22
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B. Bach (TU-Delft (NL) see chapter 6, bibliography) estimated there should be a considerable
difference in the characteristics of the different transport modal levels. If the difference in
profile isn’t large enough, an additional system will not be successful: ‘superfluous’. He
estimates that a difference with factor 3 is a key to usefulness. The conclusion is: “Mobility
chains will work when the reasons to change are sufficiently clear”. (See table 5).

Modal groups Average
operational
distances in

kms

Need for changes in
trips within average
operational
distances

Possible overlap

Pedestrian 0-1 no change

Bike 1-3 no change Disclosing tram or bus services
in cities– disclosing use of
private car

Tram, Bus change possible

central interchange

City subway – private car

Subway, Light
Rail, City train

10-30 change probable

central interchange

Private car

Interregio train 30-100 change normal

(central) station

Private car

Intercity train 100-300 change evident

(central) station

Private car

HST 300-1000 change evident

(periferal) station

Air transport 1000-… change evident

periferal airport

Table 5: Survey of public transport-modal classes and  their characteristics.
(based on B.Bach, Stedenbouw en light rail, in light rail projects, PAO, may2001, TU-Delft)

An internal objective in the location of an interchange is network integration and co-ordination:

• To connect feeders with the main transport mode in a way that reduces feeder trips (both
public and private ones: car, bicycle, walking), and try to get the longer trips with the most
efficient, best capacity, and fastest mean.

• To optimise the accessibility of travel generating centres, such as offices, leisure and retail
facilities.
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An external objective is to play a decisive role in modal transfer:

• Interchanges need to be seen as part of national sustainable transport strategies: modal
transfer, parking management, traffic restrictions, HOV lanes, etc.

• A strategic plan for interchange should include few large-scale interchanges as larger
interchanges are able to support better facilities for travellers by virtue of the number of
passengers using the system.

• In order to decide the best location, size and services a detailed demand assessment and
information about origins and destinations, transport means and social behaviour of public
transport users and non-users is necessary.

A secondary external objective could be to generate planned developments in land use.

3.2 Interchange Design
The interchange planning and design process must consider public participation and
consultation to prevent many of the mistakes in all its different scales. The PIRATE project5

provides a methodology for evaluating an existing interchange and for planning a new one. Both
of them are based on questionnaires to four groups: experts and planners, travel operators, users
and lastly non-users. The purpose of the questionnaires is to determine  what is important for
each group about its own interchange experience and about the results of the questionnaires
from other groups. So the project proposes to make some loops with the survey results until a
positive and productive dialogue with the different groups is achieved.
The MIMIC project6 develops some surveying and modelling tools. The project goal is to study
barriers to intermodality on four study areas: Door-to-door factors and demand responses,
catchment area, types of barriers, and the implementation of cost-effective local solutions.
Survey tools include various forms of interviews, questionnaires to users and non-users, and
interviews with key actors involved in planning, design and management. In addition
interchange deconstruction is included, video observation, and on-site investigation of the
surrounding area.

The results of these projects methodologies
show that there are some points with a
great importance:
Needs of user groups (elderly, disabled,
commuters, planners, service operators,
etc.). As a previous phase in the technical
design the user group identification and
user needs assessment is fundamental in
order to incorporate the results in the
design process. In this way possible
barriers to intermodality (real and
perceived) can be avoided, inviting non-
users to public transport and increasing
the confidence of those who are already
using the system.

 
5

6

Figure 7: All users groups and needs must be
incorporated in design process.
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 PIRATE :  Promoting Interchange Rationale, Accessibility & Transfer Efficiency.

 MIMIC: Mobility, InterModality, and InterChanges.
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Technical requirements. Aspects and
requirements like the dimensions of the
rolling stock and the space it needs for
moving and manoeuvring inside the
interchange. Technical requirements are
additional to the services like signals,
traffic lights, change railway devices etc.
In order to achieve a good design all these
elements and the space needed must be
considered.

Architecture. (Transparency, visibility
and brightness against dark corridors,
poorly-lit external waiting areas and small,
enclosed waiting rooms undermine
feelings of safety.
Figure 9: Architecture and design must avoid
unsafe and unpleasant spaces.
Figure 8: Physical barriers are a great obstacle to
all those groups of passengers with mobility
impairments.
Accessibility (design for all). More emphasis should be given
to planning for people with special needs (e.g. the disabled, the
elderly and the infirm, people with low income, parents with
children/prams, travellers and shoppers with heavy luggage,
foreign visitors, etc.) The projects have proved the severity of
barriers people with special needs face when travelling by
public transport (lack of ramps and lifts for wheelchair users
and prams, lack of acoustic messages, guided routes and Braille
maps for the blind, lack of escalators and moving walkways for
the elderly and people with heavy luggage, etc.).
Figure 10: New technology can
provide real time information
for passengers and vehicles
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It should be understood that a large proportion of people fall or will fall into one of these groups
at some stage in their life. COST 335 project (Passengers' Accessibility of Heavy Rail Systems)
provides a complete guidance on best practice in meeting the needs of rail travellers with
reduced mobility. Its philosophy and a lot of its recommendations can be used for another
transport modes.

Software and technologies. The potential of the new technologies and software providing
information systems for passengers or vehicles control systems is  enormous. On the other hand
each one of these new technologies has it’s own needs and requirements and its own capacity
and efficiency that must be considered in the design period. For example modern systems like
smart cards give designers more choice for reducing the barriers and physical arrangements of
ticketing, increasing the capacity of the access. Another new technological application has been
developed in the EU-SPIRIT project. Its information system provides information about all
modes of public transport such as main railways, regional and local trains, metro, trams and
buses, to facilitate the door to door planning of journeys in Europe. This information is available
in a transparent way through the user's customary local transport provider's web site. The same
environment offers also direct access to other information services, enabling the user to find
additional information about the chosen destination (cultural events, tourism, etc.) or to simplify
the trip planning (with for example an hotel booking).

Information.7 In order to avoid disorientation and wasted
time, static signs will need a clear space, good design and
must help both users and workers to find  their way in the
interchange. Passengers' knowledge of transport services
is often very poor, and, more important, their attempts to
obtain information usually fail. Good, clear information
on public transport services and delays is an essential pre-
requisite for many people. Pre-trip information through
internet or mobile phones, on-trip information through
monitors, maps and info-points are a major target, as well
as clear, understandable signs. For further information
about Information see also chapter 4.
Lack of co-ordination of passenger. information systems
and signing is generally a problem and the consequence
of competition between transport operators. There is a
need for an independent body to be given the task of
developing a European-wide signing and information
standard.

                                                     
7 More detailed references about the information systems can be found in point "2.3-Information" of MIMIC project Final

Report.

Figure 11: Good, clear and
comprehensive information is an
essential element to understand the
transport system.
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Security. Fear of crime is one of the most serious deterrents to travel by public transport. It is a
problem in most cities in different degrees and among different groups, and the fear is based on
different types of crime (physical attack, thefts of cars, thefts of cycles, vandalism to shops,
etc.). Staff able to handle issues of personal security, physical help and information are highly
valued between users and are considered better than "close TV circuits".

Retail services should increase liveliness inside and around the interchange. It is obviously
important for transport planners, architects, civil and structural engineers and interior designers
to work closely together to arrive at the best possible solution.

3.3 Urban design
An interchange is an entry point for the transport system. But it is also the entrance to the city.
Today many cities station forecourts aren’t really an invitation to it, though in the 19th and the
beginning of the 20th century they were originally conceived as a place to welcome visitors. The
interchanges and their surroundings were shaped at the same time as a place to be and a place to
move. Moving was synonymous for pedestrians, cyclists and streetcars. That made them a very
original, dynamic and living focus of a city. During the post war period the scene changed
radically: instead of the transport medium for everybody the train became more and more the
vehicle of hurried commuters. The accent shifted towards a traffic node. In the euphoria of
increasing car mobility much happened. The square was sacrificed to the car, the surrounding
became dangerous: a place to flee instead of a place to be.
Much must be done to improve interchanges and their catchment areas, and to improve the link
between them. An interchange is more than a node in the transport system. It is a place of
human interaction. It should be accessible to everybody. The standard should be accessibility
and comprehensibility, firstly to pedestrians, especially focused on children and elderly people,
secondly to bikers, thirdly to public transport and its users, finally to car users.
At most sites travellers face serious problems when accessing the interchange. Bus feeder
modes are often poor and unreliable, pedestrian access to interchanges often involves difficult
access over busy roads or through unpleasant and unsafe areas, cycle lanes are in most cases
lacking, the capacity of parking areas is often inadequate and in some cases parking areas are
absent.

Intermodality usually requires large
investments, but, at the same time, the
development of an interchange creates an
attractive retail market and  real estate
development opportunity. The opening of
shops and business activities in an
interchange can also reduce passengers'
fear of crime. The legislation should foster
this financial and social gain for both the
private and public sectors through joint
development and project financing.
Figure 12: Access must avoid dangerous situations
through unpleasant areas.
tegrated Transport Chains 27

ORTAL Written Material www.eu-portal.net



I

P

The limits of an interchange are not always easy to define; not only the main transport
infrastructure is to be considered but all small bus and tram stops, parking, etc. nearby that can
be used for access to or interchange between private or public transport means, and even streets
used by pedestrians or cyclists to get to it should be considered.
An urban interchange is usually a reference for citizens in their mental city map. The urban
image of those reference points will influence their image of the city.

Interchange infrastructure
Interchange design is largely a technical
issue, but the evaluation in the different
EU-projects shows that a complex body of
social and psychological issues should be
considered at the design process, such as:
The interior design of an interchange
should encourage passengers to feel safe,
e.g. by eliminating dark corners and
minimising numbers of structural
columns. There should be clear axes of
visibility between entrances, exits,
concourses and platforms, to increase
passengers' sense of orientation and safety.

T

Figure 13: Small bus stop close to Principe Pio
Interchange (Madrid).
echnical requirements.
Aspects and requirements like the
dimensions of the rolling stock and the
space it needs for moving and
manoeuvring inside the interchange.
Interchanges should be designed to
encourage good cleaning and maintenance
regimes.
Figure 14: Clear axes of visibility between different
elements.
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Maximum use should be made of natural and artificial light,
e.g. by incorporating as much glass as possible, to make
travelling a pleasant experience and increase passengers'
feeling of comfort and safety.
Figure 15: Using natural light.
Platforms and access passages should be
wide enough for passengers to feel safe.
Walking distances should be as short as
possible between interconnecting services;
They should be clearly signposted to give
passengers the information they need and
reassure them that they are heading in the
right direction
Where there are changes of level, lifts and
escalators should be available and easy to
locate.
Figure 16: Platforms and access sizes are related
to their capacity and safety
Where there are changes of level, lifts and
escalators should be available and easy to
locate.
Figure 17: Lifts and escalators should be available
and easy to locate.
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Measures for disabled people are essential
help for them. In addition they affect a
much greater part of passengers than the
number of the first target group suggests.
Indeed:  each measure (e.g. low floor
rolling stock, accessibility of subway
stations, elevated platforms…) favours all
the passengers especially those carrying
luggage, accompanied by children etc.
Figure 18: Low floor rolling stock offers access public
transport to disabled, and facilitates it to all users: an
easier step to more intermodality
I
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Ticketing machines should be located at
entrances as well as in concourses.
Harmonised timetables covering all
transport modes should be well-located
and designed to be easy to consult.
Figure 19: Ticketing machine (Atocha, Madrid)
Parking facilities for cars requires
accessibility and a short distance to the
platforms. On the other hand parking for
500 cars has an enormous impact
requiring 1 ha space, and attracts a lot of
traffic during rush hours. This should be
taken into account in mobility planning,
and land use decisions. A huge peripheral
P&R site must be balanced against some
decentralised ones upstream (origin
bound).
B&R facilities require even shorter
distances to platforms, capacity, shelters
and security. Those elements are also
Figure 20: Parking facilities provided and signed.
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major issues to neighbours, as cyclists
could drop their vehicle at alternative
inconvenient locations when provision is
not adapted to their needs.
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ITS can be of value in improving the interconnectivity of transport operations and services, and
the passenger-friendliness of interchanges. It is therefore important that the interchange design
allows for the installation and accessibility of future ITS-based facilities, such as personal
access terminals, mobility service centres, multilingual display screens for e.g. long-distance
and international route guidance, and intermodal luggage-handling services, parking facilities:
P&R, B&R, K&R (see chapter 7, Glossary) etc.
Another important point is the vehicle design. This should also consider the previous points
although this chapter will not be developed in this draft. (A good guide to accessible design is
the "Passenger' Accessibility of Heavy Rail Systems", produced as final report of COST 335
Action). More information concerning design issues are included in GUIDE8, PIRATE9 and
MIMIC10 projects.

3.4 Economic Organization, Management and Operation of
Transport Interchanges

Introduction
Organisation is a major issue with regard to urban interchange. The GUIDE-literature study
stated nevertheless “there was (Dec. 1998) very little in the literature about how to organise and
manage interchanges”. The only item mentioned was the management of emergency situations.
However the presence of staff and their competence are highlighted as essential in all
interchange audits, especially the contribution that staff can make to information and security
issues ( see PIRATE - handbook and guidelines, Feb. 2000). On the other hand it should  be
stated that in most small  or medium sized interchanges there are no staff present at all.
The management and operation of the interchange is intrinsically linked with its size, design and
function. Those aspects must be considered in combination from the very beginning of the
process because many operational issues affect the physical organisation and vice versa..
On the other side it should not be forgotten that the interchange is inside the public transport
system and at the same time is immersed in the political, economic and physical environment.
So the management, operations and decisions that take place in each level has an effect on the
others.
Finally, the management and operation of an interchange must be oriented to achieve the best
working of the interchange as possible, co-ordinating the operators, services and modes,
managing the funding and revenue, encouraging the users to use the public transport system. In
order to reach these targets it is necessary to define an economic and administrative organisation
and then establish and apply a management and operation policy.

                                                     
8 GUIDE : Urban Interchanges-A Good Practice Guide
9 PIRATE : Promoting Interchange Rationale, Accessibility & Transfer Efficiency
10 MIMIC : Mobility, InterModality and InterChanges
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Economic and Administrative Organization
The economic and administrative organisation includes the following aspects:

Definition of responsibilities and hierarchy
The expected role of the interchange in chain mobility is  more than just a place to transfer
between transport means, must be supported with an organisation of staff that is capable of
providing the extra service.
Often, the interchange is the centre of a clash of various companies with no organisation to
control them. In Germany however, it is common to have an interchange manager who co-
ordinates these different companies within the context of the interchange11. He is responsible for
it, and it seems to be important that this level of management is provided, along with a set of
staff who work there specifically. Certainly for the transport interchange to function effectively
and reach the standards demanded of it, attention to management and organisation of staff is
critical.
A free transport market can cause duplication of services and deficiencies in another one. So
although it is in a higher level the organisation of whole public transport should not be ignored.
A hierarchy and a decision making structure at this level provides a unity and a framework that
will simplify the co-ordination and synchronisation of services and transport modes and
integration policies for example - through-ticketing.

The financial structure of transport interchange
One of the most important considerations for the management and operation of interchanges is
the way they are financed. In the development of an interchange a large number and variety of
agents like individual public operators, local authorities, developers, private financial houses,
central government, economical groups are involved. Each one of them has his own interests
and objectives, and contradictions between them are quite normal. On the other side, this variety
of agents and objectives increases and enhances the opportunities for funding arrangements.
On the one hand the private sector capital has a greater cost than the cost of finance raised by
the public sector, but the argument in favour of private sector is its efficiency. The argument in
favour of public sector on the other hand is the evidence of  relating project planning to other
important public policy items.
The most basic interchanges, such as individual bus or tram stops and simple metro stations, are
not particularly interesting for private investors, leaving them within the realm of the public
sector.
Private-sector companies will typically only invest in this level of infrastructure at the request of
the relevant public authority, which is also expected to provide finance.
A practicable solution for urban areas could involve public authorities owning the whole of the
transport infrastructure, including interchanges, charging individual transport operator
companies for their use, and leasing or renting any retail space. This offers the advantages of
flexibility when it comes to negotiating contracts, and single-point overall control of the
operational and environmental quality of the interchange.

                                                     
11 MIMIC : Mobility, InterMobility and InterChanges, Final Report, June 1999, page 66.
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Larger interchanges offer the bonuses of economy of scale. There are indications that these
could be operated profitably, with significant revenues coming from transport operators,
retailers and other service providers, and structured to reflect rising land values and any growth
in general business activity which is stimulated by the presence of a major interchange. In these
large interchanges shops and business are placed, occupying a space and are charged for its use.
This can be an important source of  revenue for the interchange and it is necessary to pay special
attention about how to select the way of charging (renting, leasing, sale..). Well designed
shopping facilities within an interchange can generate income for the owner of the interchange
and for the operators.
For a broader information about economic and administrative organization of the interchange
see MIMIC12 and GUIDE13 projects.

Management and Operation
Under this heading it is necessary to consider all of the aspects and elements to consider to get
the best working of the interchange, promoting the intermodality, achieving the ideal "seamless
journey" and encouraging more people to use the public transport system. More information can
be found in the PIRATE, MIMIC and GUIDE projects.

The customers
Efficient intermodality is important, but what does it mean? It is equally important to know
which kind of customers use the interchange at which moment. The market of travellers shows
an enormous diversity. There are differences in practices: accustomed users and those with
season tickets who undertake a journey everyday and who change semi automatically, along the
shortest way. For them, transfer times should be as short as possible and they proceed blindly.
Such travellers should be able to go quickly to their destination without having to pass through
lots of barriers. Their connections may be crucial.
Unaccustomed passengers on the other hand need more time for orientation and to get some
more information. If changing times are too restricted or the information is not clearly presented
they risk missing the change, and to have to wait for the next bus, which is quite annoying in the
case of low frequencies.
This dilemma is clearly visible in large interchanges where both groups hinder the others.
A conceptual solution is, as we can notice in large stations e.g. in Paris, to separate
systematically passenger flows for the “grandes lignes” on the one hand and the “banlieue” on
the other. However the split between accustomed and unaccustomed passengers is not identical
to the separation mentioned. It must be clear that giving the right information via the right
medium on the right target group is a huge organizational problem. It requires adaptability of
the personnel and an infrastructure that enables flexible use.
The aim is to be serviceable to as many passenger groups as possible.

                                                     
12 MIMIC : Mobility, InterModality and InterChanges
13 GUIDE : Urban Interchanges-A Good Practice Guide
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Flexibility
A day the interchange indeed may need to be enlarged and have increased services provided. It
is quite normal in a evolutionary market.
It is beneficial if the interchange can provide short-term flexibility. This enables the interchange
to adapt throughout the day, responding to what is required. In this way some exits may be
closed at certain times, and other routes may be opened up. This sort of adaptability will be
especially necessary if the interchange is working alongside other establishments, such as shops
and cafes.
In some cases it will be difficult to predict exactly what services may be required in an
interchange until it is operating. It is wise therefore to allow some flexibility in the design,
which can accommodate changes. By creating generic spaces that can be used by a multitude of
functions the interchange allows things to happen.

A regulatory framework for information giving and ticketing
Successful operation of major interchanges, which aim to promote seamless intermodal travel,
demands a robust regulatory framework. Within this, all transport service operators need to be
obliged to co-operate in key areas such as the provision of complementary and easily-
understood timetables, the sharing and passenger-friendly dissemination of information, and the
handling of service disruptions.

• Schedules of interconnecting services should be harmonised to ensure minimum transfer
and waiting times. The regularity and the observance of established time-table should be
controlled.

• Information giving

• Pricing and fares: The structure of the transport system, even away from the  interchange,
influences, in a very important way, the design and exploitation of the interchange. For this
reason when evaluating or designing an interchange, it is necessary to consider the existing
pricing method in the city and  how each ticket is used. Having this in mind, an analysis
could be made which could determine if the pricing method favours fluidity and comfort in
the transfers made from one transportation mode to another, or not.

There are two relevant issues that favour
the fluidity and comfort in the
interchanges of users:

• ability to purchase tickets prior to
travel: If one wants to promote the
use of public transport, customers
must have access without undue
barriers and complications to
transport information and additional
services (reservation facilities). The

EU-SPIRIT14 project has integrated
information about all public
transport means (such as main

                                                     
14 EU-SPIRIT: European System for Passenger service
Figure 21: Real-time information panels over the rail
platform.
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railways, regional and local trains, metro, trams and buses), to facilitate the door-to-door
planning of journeys. An integrated information supply incorporates ticket reservation and
pricing information.

• availability of multi-modal tickets: With the electronic ticket, even single fares can now
be bought directly in buses and trams at the reasonable advance sale price. For the
passenger, payment by smart card is much more convenient than looking for the correct
change. And since the smart card relieves drivers of a cumbersome task, buses and trams are
safer and more punctual.

In Bremen (INTERCEPT15 project) cards have been developed and experienced as payment
instruments and access keys allowing travellers to use a combination of public transport, car
sharing and taxi with one payment system.
In parallel to the realisation of the INTERCEPT project, a metropolitan public transport
Integrated Tariffs scheme is being introduced for Barcelona. This scheme, based on magnetic
card technology, essentially means that a transfer from bus to metro, from rail to metro, etc. no
longer requires additional payment (within the time limit for interchange). This scheme is not
yet fully implemented but the parts that are in operation have been included in the intermodal
trip planner, and corridors for the trials are selected that both include and exclude the integrated,
with cheaper public transport fares.

Security and surveillance
The need for effective surveillance extends throughout the interchange, into the bike and car
parking areas, and beyond the interchange into the surroundings.
Presence of staff is seen as very important and contributes significantly to increase security.
Patrols by police, of the interchange and parking areas, are also a good visual deterrent to
criminals and a comfort to passengers.
Other elements like TV circuits can be considered as a deterrent to criminals.
Altering people's perception of the interchange as an unsafe place is also important in order to
attract more users, but this should not be to the extent that people become careless. A fine
balance must be met so that all people feel comfortable using the interchange but are still aware
of security issues.
The threat to personal security is often seen as most severe in the area surrounding the
interchange rather than inside where other people provide protection. It should also be
considered that problems regarding security are more common during off-peak hours when
there are few people around.

                                                     
15 INTERCEPT: INTERmodal Concepts in European Passenger Transport
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Maintenance and cleanliness.
Upkeep and smooth running is very
important, as much of the equipment and
facilities require some maintenance. There
is no point providing services if they are
not maintained, and the presence of faulty
equipment can be very frustrating. It is
important that the interchange does not
look shabby. Poor maintenance can also
give the impression of bad-management
and even insecurity.
Cleanliness of whole installations and
areas is equally important. An acceptable
environment for passengers should be
provided. The importance of cleanliness in
people's perception of a place should not
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Figure 22: Cleanliness service improving the
environment and  security.
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be underestimated. It can make a large
ifference to the character of an area and is relatively simple to achieve. While this is mainly a
anagement issue, there are measures that can be taken in the design of an interchange to

ncourage cleanliness. A good quality interchange that people like will encourage them to look
fter it. A dirty interchange is not only an uncomfortable place for users, but it is perceived as an
nsecure and badly managed installation and this sense is extended to the public transport
ystem.

omplementary services for operators
hese complementary services should be efficient and facilitate the co-ordination of operators
nd their services. The existence of an auxiliary system of exploitation, that locates in every
oment vehicles that arrive so in this way they could make the best use of space, providing

eal-time information to transport operator companies and prevents the necessity of employing
ore vehicles. Areas where the operators can park their rolling stock for maintenance and

leanliness.
reas where operators’ staff can eat, sleep or wait comfortably for the next services must be

onveniently planned.

omplementary services for users
he time perceived by the users who wait for a service or make an interchange decreases

hrough various complementary services. A prime concern of passengers and potential
assengers in all sites is to have good "basic services": Automatic ticket machines should be
rovided at moderate and large interchanges. It is important that there are enough machines to
eet demand, and essential that they are easy to use. If not, they may be avoided. In smaller

nterchanges their necessity depends of the payment procedures in use.
ther services: clean toilets (disabled and baby-changing facilities), seats and comfortable
aiting areas and telephone. Cash points, shops, first aid and cafes should include if possible.
t the same time, it is important to remember that interconnecting schedules and minimum
ossible waiting times are more important to travellers than the provision of generous services
acilities. “Efficient transport must always be the first priority”.
hese services can determine the success of an interchange.
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These are some of the most important services:

Information
Establish passenger information systems which are comprehensive and not limited to one or
more individual operators or transport modes. Systems should be multi-lingual, disabled
adapted, both inside and outside interchanges, and combine static (i.e. timetable) and dynamic
data on both public and private transport services.

The information provided to travellers has to be:

• accurate,

• perceived to be accurate, and therefore believable, and

• presented in such a way that it is easy for passengers to act on it.

It needs to be appreciated that good quality of information cannot, in itself, compensate for poor
operational standards.

Information about the services and
incidences: customers need easy access to
reliable information if they are to use
public transport.
Real-time information on arrival and
departure times and delays is rarely
available at interchanges, and many
people (especially foreigners, members of
local ethnic minorities and those with
learning difficulties) find difficulty in
reading maps and timetables as these are
currently presented.
Provision of information about departure
times and platform numbers is often only
provided for rail travel. It is important that
this information includes bus and tram
services as well. The times should be clear
and easy-to-spot.

Different kinds of users and their needs must be considered:

• For frequent users their connections may be accurately-timed and they need to know if any
delays are occurring.

• For ride-and-riders1 it is important that their first service is on time otherwise they might
miss the connecting service. Infrequent users will also rely heavily on this information as
they will not be familiar with the services which leave from which platform.

                                                     
1 See chapter 8. Glossary

Figure 23: Information through staff may be the
most useful solution for some users.
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Existence of other activities (commercial and leisure activities, catering).
Provision of shops, catering and other services is particularly relevant at interchanges where
longer waiting times are often inevitable, e.g. airports and high-speed train (HST) terminals.
The provision of shops at a local interchange is not considered of much importance, except for a
few people who walk to the station.
It is  important to remember the role that shops can play in attracting people to the interchange.
When considering this issue it is worth looking closely at the surrounding area before making
any decisions. If located within a busy shopping area it would perhaps be unwise to provide
shops within the interchange that cannot be sustained. If, however, the interchange is quite
remote it may make sense to provide more shopping facilities. On the other hand extra shops in
shopping area could increase the capacity of the centre, especially if the supplied functions
could prevent additional chains in the mobility. All the more central interchanges are quite busy
the whole day through. Most of the remote interchanges could see a lot of hurried rush hour
passengers pass through in at best 4 hours a day. During the rest of the day there is no
substantial patronage at all, because there are no attractive destinations in the surrounding area.

Existence of services like toilets, telephone, luggage handling, etc.
Communication facilities are thought to be very useful in all interchanges, especially pay
telephones. Left luggage facilities is important too in large ones. (Pirate)

Incident management
The merits of a good interchange and especially of a good regulatory framework will be proved
when things don’t happen as expected. Procedures for the delay of a departure if an earlier is not
to schedule, or the reinforcement of any services promptly according to demand, contribute to
achieve an efficient intermodality thereby guaranteeing links between modes and services and
reducing waiting time. This only can be made with an efficient and agile network flow of real
time information, which provide knowledge and enable steps to be taken to rectify any
dysfunction or cover any occasional need of transport.
To give the users and passengers a permanently updated information contributes to a sense of
good working and co-ordination of the interchange and of the transport system. It is especially
important for services with a frequency lower than 20 minutes.
Planning that copes with possible incidences is important.

• Systems should be in place to ensure the timely and flexible handling of system
disruptions – taking into account the full implications on the mobility chain.
Key elements are:

- The ability to give up-to-date, helpful and, above all, reliable information,

- Early and detailed advice on alternative services,

- The visible availability of staff, to give help and advice,

- Efficient handling of reimbursement.

• The design of the interchange should include a degree of flexibility in order to cope with
disturbances, sufficient capacity to accommodate stranded users, sufficient information
channels to cope with special information needs. As a matter of course the already
mentioned communication facilities risk to be heavily overcharged in case of problems;

• Over provision could fit with possible future social and economic developments, or the
growth of patronage.
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3.5 Examples and Study Sites
The following list includes some interchanges with different location and the transport modes:

NAME Situation Rail Light
Rail

Metro Tram Bus Car Cycle

Zoologischer
Garten (Berlin)

Central X X X X

La Défense (Paris) Central X X X X

City Terminal
(Stockholm)

Central X X X X

Abando (Bilbao) Central X X X X

Hammersmith
(London)

Peripheral X X X X

Duivendrecht
Station
(Amsterdam)

Peripheral X X X X X

Piraeas (Athens) Peripheral X X X X

Stratford (London) Peripheral X X X X X

Cradley Heath
(United Kingdom)

Central X X

Gullmarsplan
(Stockholm)

Central X X X X

Ethniki Amyna
(Athens)

Peripheral X X X

Wilannowska
Pulawska
(Warsaw)

Peripheral X X X X

Ponte Mammolo
(Rome)

Peripheral X X X

Table 6: Interchanges, their location, modes and EU projects.
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The different Study Sites are listed specifying the EU-Project where they are included:

GUIDE project:
ETHNIKI AMYNA in Athens, Greece
Canning Town in London, United Kingdom
Five Ways in Birmingham, United Kingdom
Piccadilly Gardens in Manchester, United Kingdom
Cradley Heath, United Kingdom
Gullmarsplan in Stockholm, Sweden
Bury interchange in Manchester, United Kingdom
La Défense in Paris, France
Hammersmith in London, United Kingdom
Duivendrecht Station between Schiphol and Weesp, Netherlands
Utrecht Central Station/Mainport in Utrecht, Netherlands
City Terminal in Stockholm, Sweden
Pireas in Athens, Greece
Gare du Nord in Paris, France

HSR-COMET project:
Roma Termini HSR station
Frankfurt am Main HSR station
Marseille St Charles HSR station

MIMIC project:
Termibus in Bilbao, Spain
Abando intermodal in Bilbao, Spain
Valby in Copenhagen, Denmark
Stratford in London, United Kingdom
Ponte Mammolo in Roma, Italy
Tampere Intermodal in Tampere, Finland
Wilanowska Pulawska in Warsaw, Poland
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PIRATE project:
Lund Railwaystation in Lund, Sweden
Doncaster Railwaystation in Doncaster, United Kingdom
Majadahonda Railwaystation in Madrid, Spain
Méndez Alvaro Busstation in Madrid, Spain
Aachen Railwaystation in Aachen, Germany
Hasselt Railwaystation in Hasselt, Belgium
Linkeroever intermodal node, in Antwerp, Belgium
Vellinge Ängar, bus station on highway, Sweden

SWITCH project:
Implementation of SWITCH measures in
Dresden, Germany
Newcastle/Gateshead, United Kingdom
Rotterdam/Dordrecht, Netherlands
Venice, Italy
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4. Information and Mobility Management
4.1 Information - Introduction
The transport chain despite all it’s assets is only comprehensible for the daily and accustomed
user, or for those who grew up with the system. For occasional or unaccustomed users it
represents a huge problem which makes using public transport  inconvenient. Both operator and
client have an advantage when an efficient customer friendly information system is provided.
There are numerous types and forms of information, depending of the status of the trip, from its
planning to execution. This multiplicity causes many difficulties in controlling the information
process. Table 7 (next page) gives a survey of a decision path for a moderately simple public
transport trip with only one change. EurotraCS visualised a scenario to illustrate the main
problems and key requirements of a European cross border intermodal traveller from Paris (La
Défense) to Koblenz, via the airports of Paris, Charles de Gaulle and Frankfurt (
Figure 24). Such comprehensive schemes are a valid way of  synthesising the user needs of
multimodal travellers.
The former DGXIII (now DG IST) found itself in a key role in supporting telematics in the field
of transport and in developing tools and services to manage the transport networks, thus
supporting sustainable mobility in Europe. Cooperation between industry and transport
authorities are key requisites for many of the transport telematics applications and services. The
development of the latter needs to address the requirements of the various stakeholders
concerned: the telematics industry, the traveller, citizens in general, infrastructure owners and
operators, service providers and non-users.
One of the major challenges was to truly integrate telematics applications and services between
stakeholders and across modes to provide seamless intermodal transport of goods and
passengers.
This is the reason why several efforts have been done to introduce new technologies in this
field. They have been supported by the TAP-Transport Sector Programme in the 4th FP (TAP:
Telematics Applications Programme). 10% of the global programme budget has been spent on
the area “Traveller Intermodality”.
The CONVERGE-project aimed to synthesize the key validation results from the 1st call
projects within the transport sector of the TAP-T programme.
The results are presented in 9 domains. 2 of them concern transport chains: public transport and
travel and traffic information.
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Table 7: Survey of a decision path to a moderate simple public transport trip with only one change.

action environment characteristics needed information information sources
consideration home mobility need should I do it by PT? experience, influence, attitude

Is it feasible by PT ? general information: timetable booklets
network map

decision home mobility need how is it feasible ? chain
how is it feasible ? departure and arrival time
what does it cost ? ticketing system and price

shall I go by bike/car to the stop? experience
is there a parking? general information

leaving home: 
walking way to stop/station well known path how long does it take to the stop? experience
waiting stop/station is the time table respected ? line information (cfr pic. xx)

line number in front
platform information

riding rolling stock & road/rail circulation what is the next stop ? route/stop information in vehicle
is the time table respected ? comparison time table/real time: clock

getting out rolling stock & stop where shall I go to orientation info: map
which stop/platform shall I go to map
which tram/bus/train line number or platform information

departure info
am I delayed? comparison time table/real time: clock

interchange 
surrounding relatively unknown pictograms

Is there enough time for the 
correspondence ? comparison time table/real time: clock

waiting stop/station 2 is the time table respected ? platform information
line number in front
platform information

riding rolling stock & road/rail circulation what is the next stop ? route/stop information in vehicle
is the time table respected ? comparison time table/real time: clock

getting out rolling stock & stop
recognizability of 
environment where shall I go to orientation info: map

leaving stop/station: 
walking way to destination relatively unknown is this the right way ? pictograms
arriving destination am I delayed? comparison time table/real time: clock

returning return path
relatively known 
procedures will it work in the same way?

arriving home has it been a good experience ? new experience
should I better have it done by car? new attitude

is this the right bus/tram/train ?

is this the right bus/tram/train ?

recognizability of 
environment

leaving stop/station: 
walking

stop/station & rolling 
stock

entering the 
bus/tram/train 2

entering the 
bus/tram/train

stop/station & rolling 
stock
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Figure 24: User requirements at the different stages of the international travel La Défense-Koblenz,(source: CODE TR 1103 about EurotraCS)
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Transport Telematics can bring real benefits through the exploitation of information and
communication for public transport passengers and operators.
Above all, passengers need reliable information about services to minimise waiting time
and to adapt their journey in case of operational problems. To improve efficiency, public
transport vehicles need to receive priority when they are in traffic. Operators need to
know the position of their fleet and staff in order to operate in the most efficient manner.
When and where demand is low, operators need to be able to offer flexible and
individualised services as e.g. demand oriented public transport. (CONVERGE)

4.2 Telematics in public transport in the TAP-T programme
The public transport domain is divided in 6 sub-domains, from which the first four are
connected with the transport chain:

• passenger information

• public transport priority

• demand responsive services

• car pooling

• crowd management and surveillance

• vehicle scheduling and control

Passenger Information
As already mentioned in 2.3. the information problem should be managed from both
sides:

• the information supply must be optimised, to provide general travel information for
both normal and abnormal conditions, (front office).

• the system threshold, and thus the need for information must be minimized. This is
easier if the information is partly handled by the understandable logic of the public
transport-system and its transparency itself: the way travellers should use it is
explained by the system itself and the existing logic of the surroundings, (back
office).

Using the services demonstrated in this domain, information is provided to travellers
either before or during the trip, both at stops and in vehicles. The object is to attract users
onto public transport with information on routes, timetables, fares and interchange
possibilities, and to ease the journey with real time information on routes, arrival times,
any delays or disruption to service and stop name. (AUSIAS, TABASCO, EUROSCOPE,
INFOPOLIS, QUARTET+). This item fits with the “front office“ side.
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Public transport-priority and Vehicle Sheduling and Control
To obtain priority and to have instruments for fleet control are both very important
conditions to provide reliable information. These item are an important element of the
“back office”. (AUSIAS, QUARTET+, TABASCO).
If the conditions for the optimal operating of the public transport-system are not fulfilled
an important information source will not be available. So the information staff could have
knotty problems to fulfil their task. The information supply to users will have a very low
reliability.
“Public transport-priority implemented within an integrated traffic control can be very
successful, giving significant time savings and reduction of delays to public transport
vehicles and passengers. The investment can be paid back from benefits in well under one
year” states the CONVERGE report.

Demand responsive services
Those services offer advantages both for users and operators. The user receives a
personalized information. The operator uses the trip information to plan flexible
routes.Software is used to match customer bookings with vehicle operations. (SAMPO).
This type of public transport is mostly associated with stations of main bus lines.

Carpooling
Carpooling is also a typical transport chain product. The TAP-T programme was mainly
involved in technology for databases to meet supply and demand. (Incentives to
carpooling were highlighted by the ICARO-project).

4.3 The domain travel and traffic information services
With increasing demands on the transport network, systems providing accurate, reliable
and timely dynamic information to travellers are becoming increasingly important. Many
public authorities wish to promote the use of public transport as a viable alternative to the
private car. To travel door to door with public transport  means travellers must, on
occasion, use several modes. This increases potential uncertainty about the journey and
interchanges. Real time information can reduce this uncertainty and can promote
intermodality.
The Multi-Modal Travel Devices can be either mobile (portable digital assistant, GSM) or
fixed (information desks, touch terminals, internet, teletext, kiosks, fax,...). In both cases
there was some evidence that the information enabled users to make alternative choices
about their journeys (changing mode, route, or time of the journey. (AUSIAS,
CONCERT, ENTERPRICE, EUROSCOPE, HANNIBAL, INFOTEN, PROMISE,
QUARTET+, TABASCO)
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User acceptance
The most important results in the  TAP-T-projects (except the theme of technical
performance) were related to the theme of User Acceptance of telematic applications. The
CONVERGE report stated that end users, in general, rated the following applications in a
highly positive manner (related to chain mobility):

• public transport passenger information

• demand responsive services,

• carpooling

• mobile multi-modal travel information devices.

Efficiency impacts
In  third place of these results we find efficiency impacts. Under this theme the best result
is for public transport priority systems that can generate a reduction of journey times by
10-15%.

4.4 Mobility management

Introduction
Mobility growth started at the Industrial Revolution (end 18th and beginning 19th
century), but its external effects have been neglected until long after World War II, while
the private economic profits exceeded by far the social costs. Nevertheless the negative
consequences appeared clearly in that time, firstly in the largest cities, later also in
medium sized cities, and now on the scale of large urbanised regions and urban networks
(e.g. Ruhrgebiet, Rhein-Main, Lille-Tourcoing-Kortrijk, Vlaamse Ruit, Randstad, Ile de
France, Lyon-Marseille, Nothern Italy, Greater London, Midlands,e.a.).
It becomes more and more clear that  mobility demand can’t grow infinitely. As much as
in other business, efficiency is a must (time management, human resources
management,…) It is inevitable that the same evolution now appears in the field of
mobility. On the supply side this already happened of course: transport operators are
interested in operating more efficiently (rolling stock management, traffic control,..).  But
on the demand side things didn’t change in the same way. It is indeed more difficult to
attract the attention of the  individual transport consumers (including companies and
organisations) about the social consequences of their mobility behaviour. It is an
instinctive matter, even a matter of privacy. It is doubtful if the individual effort should
generate a better collective, and a better individual outcome. Nevertheless even on this
theme awareness is growing.
It is exactly the same process to convince travellers to make use of the intermodal chain.
Mobility management can be a very important instrument to facilitate the mental step to
integrated transport chains.

Definition of mobility management
Mobility Management is primarily a demand-oriented approach to passenger and freight
transport that involves new partnerships and a set of tools to support and encourage a
change of attitude and behaviour towards sustainable modes of transport. These tools are
usually based on information and organisation, co-ordination and require promotion.
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Mobility management addresses several target groups, according to the trip reason, for
ex. companies/large employers but also employees, students and pupils but also schools
and universities, tourists and shoppers but also attractions and shopping centres,
inhabitants,… So in fact, mobility management advises both individual users and big
traffic generators (e.g company mobility plans and mobility plans for big events).

Actors
The Mobility Management concept also includes a variety of actors involved, including a
Mobility Manager and a Mobility Consultant. A mobility manager could be compared
with transport chain integrators: the function of his colleagues in freight transport. His
task is to convince the transport consumer that the most obvious solution is rarely the
most effective, the latter is in general more complicated. The advisory qualities of the
mobility consultant should bridge that disadvantage. He/she should hand credible
alternatives that extend to transport related products, services and incentives (examples:
combined tickets - ‘event + transport’; guaranteed ride home for participants of car-
pooling; a city-wide delivery service; financial bonuses for users of sustainable transport).
Those products constitute an entire part of the experience of the trip making. They are
related to life style, and for that reason mentally related to the former travelling uses.

Locations
The concept of Mobility Management can differ according to the location: ‘site-based’
Mobility Management (focused on one specific target group) takes place in a ‘Mobility
Office’, whereas ‘city-wide’ Mobility Management (a larger target group) is connected
with a ‘Mobility Centre’.  A location of a site based centre could be integrated in a large
interchange. The location of a city-wide centre into an interchange is interesting but not
required. The location must be representative and easy to get to.

Services
Mobility Management offers a wide range of services: information and advice,
consultation, awareness and education, organisation and co-ordination, sales and
reservation, and transport related products and services. The growing complexity of
mobility demand requires a broadening of activities beyond just giving information.
Targets of mobility management are additionally oriented to a multimodal approach and
at the same time to the promotion of sustainable modes.
Separate material exists on this subject. See www.eu-portal.net for downloading material
concerning Mobility Management and Travel Awareness.

http://www.eu-portal.net/


Integrated Transport Chains 49

PORTAL Written Material www.eu-portal.net

5. Conclusions and Recommendations
The urban sprawl process based on roads-oriented regional development should be
controlled by a system of planning management in order to improve the accessibility of
existing built-up areas and restrict the construction of other roads competing with public
transport. (Minimise negative effects of land-use planning developments on transport
demand and modal split).
Planning must be oriented to attract travelers to multi-modal travel with adequate location
and design of interchanges.

The key to reduce a large number of the current problems in transport is to encourage the
passengers to travel by collective transport modes and leaving the private car use. For
achieve this target it is necessary to make the public transport more attractive than the
private car and the way to get it is:

• To make the public transport system more efficient:

• Allowing a larger number combination journeys, and so increasing the possible users.

• Reducing the time spent in travel.

• Reducing the cost of travel.

• To promote and marketing the public transport system benefits.

"Intermodality" is the element which allows increasing the number of combinations and
possible journeys is the "intermodality": interchange passengers from one mode or
service to another. The place where takes place this transference is inside the transport
interchange, so this is a vital role in the public transport system.
The success of a transport interchange is based in a well location and design as much as
with an adequate management. These closely linked aspects must be considered from the
beginning.
In the selection of the location aspects must be considered which relate to the transport
network, (opportunities of changes, number of operators and modes,..) and aspects like
the integration in the urban environment, local land use policy, and institutions and the
effects on the territory.

Regarding design there are key elements:

• The accessibility of the interchange: from outside to the interior of the interchange,
and inside between modes.

• Architectural aspects: look for friendly design and the comfort for users and
operators.
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The management and operation of a transport interchange must be targeted to optimise
the operators and transport modes which are working: establishing  time-table
frequencies, controlling the regularity, providing additional services like security and
maintenance and promoting the marketing policies (pricing, shopping, leisure services..).
Providing information plays a prominent role in transport chains.
Though it must be clear that information on its own can’t persuade people to trust the
merits of public transport. The different aspects of a public transport promotion policy are
only effective when they appear jointly. Technical developments in Telematics can
furnish us the means to do better work, to develop intelligent transport systems and to
manage interchanges in a better way.
To persuade people to change habits there is a stronger medium: mobility management. It
could be called “information in depth”, not only about real time needs but also about the
transport system, about mobility, about habits and their consequences, about traffic
awareness. In addition information about other life style and mobility related products
and thoughts can be linked. Mobility management is an answer to questions posed by
sociological changes in the mobility domain. One of the most important is the question of
the increasing complexity of mobility, and the question if transport chains can solve it.
With mobility management all registers can be opened. It should get it’s information from
the pages of the socioeconomic environment shown in Figure 1.
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6. Exercises
Exercise 1: Targeting planners, politicians, mobility professionals, students
Global Planning: Insight in links between land use policies and the evolution of
mobility towards transport chains

• Find a land use plan and a mobility plan of a (medium sized) city.

• Indicate the most important operations suggested in spatial and mobility policy.

• Prove that both planning levels are/aren’t coordinated . What should be the SWOT
analysis of those plans in this cases?

• What should be the consequences of both those levels of planning for transport
chains?

• Are the existing interchanges and those to be planned mentioned in the planning
documents?

• What is the level of each intermodal node in the whole transport network?

• Is the nodal network complete and coherent? Which questions have not been
answered?

Aim: It is important to determine those issues that could be improved and the way to
achieve it: how to do better in global planning.

Exercise 2: Targeting students:
Interchanges: Location and traffic survey
A. Visit an existing interchange at 10.00 a.m. and analyse (the following questions are
indicative, not limitative):

• Make a sketch of the structure of the interchange: how is it conceived?

• How is it located in the neighbourhood. What is the type of embedding? (central,
peripheral, isolated).

• Is it accessible to pedestrians, cyclists, cars?

• Is it situated in a built up environment? Is it a pure residential area? Are there
no/some/more/very important destinations in the neighborhood (nearby, at 250m,
longer)? Are there shops, pubs (outside the interchange)?

• Are additional urban developments possible. Are they desirable?
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• What are the different transport modes that connect on this location?

• What is the function of the interchange in the transport network:

- Which public transport relations are supplied? (destinations, frequency, type of
rolling stock, speed, reliability);

- What are the characteristics of the trunk-line (destinations, frequency, …)

How do the interrelations between the different modes (intra public transport and
intermodal) occur?  Short/intricate, comfortable/easy/difficult, agreeable/boring…nasty?
Is there through ticketing ?  Are there ticketing automats?
Is this a well used interchange during off-peak hours?

B. do the same on a rush hour:

• Is there a traffic manager?

• Is the interchange adapted to its function (capacity, flows)? Is there any room for
growing activity?

• Do time schedules of the trunk line fit to feeders and v.v.?

• Are there problems with the reliability of some feeders?

What is your general idea about this interchange? Does its size, its attractivity, … fit in a
normal relation to its function?

Aim: It is important to feel qualities, problems and limits of scale of interchanges: what is
too big, too small, too common, too poor, too annoying, too rich, and even more
important: what is pleasant, splendid, excellent! Therefore this exercise should be done
under different conditions. It e.g. is recommended to do the same under rough weather
conditions.

Exercise 3: Targeting students:
Interchanges: Functional survey
Visit an interchange and analyse (the following questions are indicative, not exhaustive):
Is the general impression positive (architecture, look, maintenance)?

• Is there any staff on the spot? Do they have a function in relation to users?

• Is information available for passengers (clock, orientation, timetables, platforms,
destinations)? Is there a central information point? Is it manned?

• Is the interchange kept clean and safe? Or does it look shabby? Is there non-repaired
vandalism? Are there litter bins?
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• Is it weather protected? Are there platform shelters? Are there heated waiting rooms?

• Are  there shopping, pubs, catering etc. available (inside the interchange)?

• Are there public telephones, mail boxes?

• Are there public toilets? Are they kept clean?

• Are there ticketing machines?

Aim: It is important to feel qualities, problems and limits of scale of interchanges: what is
too big, too small, too common, too poor, too annoying, too rich, and even more
important: what is pleasant, splendid, excellent, or what is just what it has to be!
Therefore this exercise should be done under different conditions. It e.g. is recommended
to do the same under rough weather conditions.

Exercise 4: Targeting mobility professionals, ICT professionals, operators,
students
Knowledge about new needs and ICT-solutions in the field of operating and
informing about integrated transport chains
Design a survey path of an intermodal trip with 4 changes you’ve made with following
elements (see examples Table 7):

• in the 1st column the place where you were;

• 2nd: the action attempted;

• 3rd: the information question asked (in mind);

• 4th: the primary source of information;

• 5th: the way you came (or not) in contact with the primary database, eventually the
problems you’ve encountered to find the required information;

• 6th: a possible ITC solution to resolve the problems to reach the primary information
source (You can mention the product you’ve used at that moment, or you could
imagine a creative use of existing techology, or products developed in the TAP-T
programme, or even you can reformulate the problem in terms of a “non existing”
creative solution.

Indicate possibilities to integrate information about the whole transport chain in order to
simplify the decisions to take.

Aim: exploring needs (real or imaginary), evaluating reality value (eliminating the
irrelevant ones), exploring possibilities to solve the needs and limits.
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Exercise 5: Targeting designers, post graduates, operators
Interchange: in touch with field work
Design a little interchange in a suburban  situation which you know very well.

• Take into account the existing public transport scheme;

• Is there a need for P&R-facility, a B&R-facility;

• Should the interchange be positioned in the middle of the community or on a road on
the fringe? Arguments? Consequences?

• Do the relatively modest dimensions justify the integration of accommodation?
Which ones? Give them a place in your project.

• Pay attention to information needs (which needs?) and the way to cope with them
(technically and practically).

Importance: to meet the reality of the planning level and the effects on the surroundings.
Therefore it is important to do the exercise in an environment the student can experience
himself.
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8. Glossary
Accessibility: the extent to which a facility or network can be entered and used by people
with a variety of needs
Bike & Ride (B+R): facility for (or the act of) interchanging between bicycle and public
transport;
Captives: people who are obliged to use one mode. They don’t have possibility to choice
between mode. This description is classically applied to non car owners. Nevertheless
captiveness appears more and more to car owners who are obliged to use the car while
they have no alternative, because their domicile choice, their job location, the absence or
withdrawal of public transport services, etc.;
Dual mobility: the mobility bound aspects of the dual economy or dual society. In a dual
society a part of the population cannot participate in activities and benefits because of
social barriers or access thresholds. Dual mobility is one of those thresholds. Captiveness
is an important trigger to dual mobility;
Integration: the extent to which different transport services are combined or contiguous
in terms of ownership, operation or usability;
to Interchange/Transfer: the act of changing between vehicles or between modes
Interchange: one or a number of public transport bus or tram stops or a building or
where people can change between public and private transport as well as between and
within public transport modes. Transit centre.
Intermodal: a service, facility, consignment of journey, involving transference between
different modes of transport
Kiss & Ride (K+R): dropping or picking up public transport passengers by car, taxi, etc
Mobility Management: Mobility Management is primarily a demand-oriented approach
to passenger and freight transport that involves new partnerships and a set of tools to
support and encourage a change of attitude and behaviour towards sustainable modes of
transport. These tools are usually based on information and organisation, co-ordination
and require promotion  (source: Portal: mobility management).
Multimodal: a journey involving more than one mode of transport
Park & Ride (P+R): a facility for (or act of) transfer between public and private
transport
Ride & Ride (R+R): transfer of passengers between different public transport modes and
within a single mode.
Seamless: without actual or perceived physical hindrance to interchange
Transport Chain: connecting transport modes needed to make a complete trip
Walk & Ride (W+R): facility for (or the act of) interchanging between foot and public
transport
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