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0 EXECUTIVE SUMMARY

PLUME was a thematic network which ran for a three year period from November 2002 and
dealt with issues connected with the integration of urban planning and urban mobility as part
of the European Commission’s research framework programme FP5 Key Action 4 'City of
Tomorrow and Cultural Heritage. PLUME built on the work of a number of RTD projects
from Key Action 4 which addressed specific issues of Land Use and Transportation Research
(LUTR). It also took into account outputs from a wide range of other national and
international projects. In addition to synthesising the results from recent and ongoing LUTR
projects, the key contribution of PLUME was to bring researchers and End Users together,
with the ultimate aim of exploiting the results of the research quickly and efficiently in order
to assist the sustainable development of cities throughout Europe.

The PLUME thematic network was organised into four groups; the Projects Group, End User
Group, Advisory Group and Exploitation Group. The Projects Group, comprising
coordinators or other key participants of LUTR research projects was responsible for the
synthesis of project results, providing recommendations and the production of the State of the
Art Reviews. The End User Group, comprising representatives of cities and city networks
was responsible for identifying user needs and participated in a number of workshops. The
Advisory Group comprised independent experts representing both Research and End User
communities who were responsible for reviewing and commenting on the work of PLUME.
The Exploitation Group comprised organisations able to act as national facilitators to reach
out to End Users throughout Europe to promote implementation of best practices in LUTR to
End Users throughout Europe.

A report on User Needs, Barriers and Gaps, produced at an early stage of the project, was
based on the needs of the End User group of cities and highlighted research areas in the field
of Land Use and Transport integration which the cities felt could be undertaken or exploited
more effectively. The PLUME partners sought guidance from the End User group of cities in
a number of ways in order to seek to identify the areas in which research in the field of Land
Use and Transport Integration could be undertaken or exploited more effectively. Numerous
lessons which fed into the work of the Projects Group were identified both through the End
User needs assessment and the subsequent End User workshops. This continued interaction
between the End User and Projects Groups enabled most of the interests of the End User
group to be met.

The core work of PLUME was conducted by the Projects Group, which produced three
annual State of the Art Reports to achieve the central objective of the network, which was to
facilitate the transfer of innovation in the field of planning and urban mobility from the
research community to End Users. The State of the Art reports conveyed a broad range of
recent research findings, which were previously dispersed around multiple land use and
transport projects, through a single outlet.

Each State of the Art report provided a synthesis of European research findings from the FP5
land use and transport research cluster of projects supplemented by pertinent information
from other national and international research. The State of the Art reports make
recommendations as to which policies, measures, and tools are best able to meet the need for
sustainable development, taking account of user needs and barriers to implementation. The
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work was undertaken by a group of experts involved in many of the projects considered. The
reports are structured according to 23 “themes”, which were identified through discussions
with End Users and taken from the conclusions of the PLUME End User needs report. Each
theme is also addressed in more detail in a separate Synthesis Report, which presents all the
relevant research from the land use and transport research cluster projects. The final State of
the Art Review includes summaries of all of these Synthesis Reports, problems and
challenges, policies, processes, decision support tools and a ‘Vision’ for a future European
city.

A Benchmarking exercise was undertaken as part of the activities of the PLUME End User
Group, and a report was submitted as an additional deliverable to the core actions. The
primary aim of the exercise was to compare planning and urban mobility policies, measures
and tools in the End User cities.

All End User cities were given the opportunity to participate in the benchmarking exercise
and 15 of these cities provided data indicators relating to urban mobility and land use
planning issues. The key findings from the PLUME benchmarking exercise provided
information on urban transport performance; integrated land use and transport strategies and
some trends were established through cross analysis of urban transport and land use strategy
implementation indicators.

Three Exploitation Plans were produced by the Exploitation Group. These set out the overall
PLUME exploitation strategy and then identified specific exploitation actions for promoting
the good practice identified in the published PLUME State of the Art Reviews.

The Exploitation Group also took a strategic overview, by analysing and comparing the
existing national or regional Sustainable Development plans in 12 countries and identifying
to what extent and how these programmes address issues of relevance for Land Use and
Transport Research (LUTR). In addition, the Exploitation Group also produced
dissemination material including brochures which were produced in various national
languages, newsletters, the LUTR web site and National Land Use and Transport Research
guidelines which were published in the form of a book in national languages. In addition
national and regional networks of public authorities and stakeholders were used to promote
LUTR results and a series of national seminars were held throughout the course of the
project.

While the land use and transport research programme has substantially increased
understanding of the requirements for sustainable urban land use and transport strategies,
several research needs remain and an ongoing part of the PLUME project was the
identification of these research gaps and future research needs. Research gaps identified early
in the project were addressed by including additional Synthesis Reports. When these were
revised, they were updated to reflect the findings of the land use and transport research
projects, and of related research programmes.

The remaining research gaps have been summarised and provide an outline specification for a
future research programme. The first three gaps (human behaviour, technical performance
and new trends) all help to increase our understanding of the fourth: land use – transport
relationships. The last three gaps deal with ways of conducting, disseminating, and applying
that research: research methods, political aspirations and professional applications. All of
these seven domains are interdependent, and each draws on a distinct set of disciplinary



PLUME Final Report

The PLUME Consortium Page 7 September 2005

approaches. Any future research programme needs to integrate the contributions of these
different disciplines into a truly interdisciplinary approach if it is to be successful.

Policy recommendations can be drawn from the analysis of the results of the LUTR cluster of
projects. One important finding of many of the projects was that integrated land use and
transport strategies are more successful than isolated individual policies in either field.
Findings also include:

- Land use and transport policies are only successful in reducing travel distances, travel
time and the share of car travel if they make car travel less attractive (i.e., more expensive
or slower) and provide attractive land use alternatives to suburban living.

- Land use policies to increase urban density or mixed land use without accompanying
measures to make car travel more expensive or slower have little effect as people will
continue to make long trips to maximise opportunities within their travel cost and travel
time budgets. However, these policies are important in the long run as they provide the
preconditions for less car-dependent lifestyles in the future.

- Transport policies making car travel less attractive are very effective in achieving the goal
of reducing travel distances and the share of car travel. However, they depend on a spatial
organisation that is not too dispersed. In addition, highly diversified labour markets and
different work places of workers in multiple-worker households set limits to an optimum
coordination of work places and residences.

- Large retail and leisure facilities that are not spatially integrated increase the distances
travelled by car and the share of car travel. Land use policies to prevent the development
of such facilities (‘push’) are more effective than land use policies aimed to promote
high-density, mixed-use development (‘pull’).

- Transport policies to improve the attractiveness of public transport have in general not led
to a major reduction of car travel, attracted only limited development at public transport
stations, but contributed to further suburbanisation of the population.

The successful implementation of policy recommendations often depends on the ability of
decision-makers and of the decision-making process to integrate the elements necessary for
overcoming traditional barriers to these policies. Social acceptance is vital for the success of
many transport and land use policies and some actions need to be marketed to citizens. It is
also necessary to implement frameworks which allow potential legal, institutional, financial,
political and cultural barriers to be overcome.

The key conclusions from PLUME are summarised below.

1. Better communication of key findings from researchers to the ultimate decision-makers
will be advantageous. PLUME has served this purpose by drawing attention to commonly
understood findings, as well as to identify gaps and any inconsistencies in findings from
research. A further step would be to address the particular research gaps identified by
PLUME End Users by undertaking new research in the areas indicated in Chapter 6.

2. The inadequacy of real integration between land use and mobility planning has been
evident for many years, and a number of barriers remain. Ideally integrating transport and
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land use planning needs to be tackled at regional level first, before being tackled at a local
(city) level.

3. It is the responsibility of national governments to ensure that regional land use and
mobility planning systems are strong enough to achieve good vertical integration
(consistency between local and regional plans) and horizontal integration (cooperation
between local authorities within a region). The European Union should set the overall
framework and establish standards for good practice.

4. It is important to increase the understanding of the public, politicians and the media about
LUTR activities by directly involving them in future research programmes. In order to do
this, a clearer and more tangible expression of transport and land use planning concepts
and issues is required. In order to influence End Users, PLUME recommendations could
be tied into existing European directives on the environment, or could be communicated
in new ways, for example in the context of improving the health of citizens.

5. End User regions and cities should be involved in the process from the beginning in order
to achieve a more integrated approach between land use and mobility planning.
Demonstration projects are an important way of achieving this, but the research
institutions are still key so that conclusions can be drawn from the demonstrations.

6. The End User cities participating in PLUME all agree that the network has been of
benefit and that European cooperation and networking are positive aspects for improving
knowledge and key to the success of achieving integrated policies. The End Users would
like the work of the PLUME thematic network to continue and the momentum to be
maintained.

7. While the land use and transport research programme has substantially increased our
understanding of the requirements for sustainable urban land use and transport strategies,
the barriers to implementing them and the potential benefits from doing so, several
research needs remain. These are detailed in Chapter 6 of this report and provide an
outline specification for a future research programme.

8. There are limited opportunities to continue further research in FP6, including an
Integrated Project focussed on land use and a small Coordinating Action looking at
scenarios for transport and land use. Furthermore, in order to continue the Benchmarking
work carried out as part of PLUME, End User cities have been invited to join the third
year of the Urban Transport Benchmarking Initiative to form a Benchmarking group
focused on land use and mobility.

9. Whilst FP6 is not particularly relevant to PLUME, it is to be hoped that opportunities will
arise in FP7.
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1 INTRODUCTION

Within the European Commission’s research framework programme FP5, Key Action 4 'City
of Tomorrow and Cultural Heritage' addresses the European wide challenge to improve the
quality of life in urban communities and the associated urban regions, and to ensure the
competitiveness of European cities while promoting sustainable development assessed in
economic, architectural, environmental, social and cultural terms. To tackle these challenges
the objective of the key action is to improve forecasting, monitoring and assessment, and to
establish and foster best practices, through a mix of RTD projects and accompanying
measures.

PLUME was a thematic network which dealt with issues connected with the integration of
urban planning and urban mobility. For a 3 year period from October 2002, PLUME built on
the work of a number of individual RTD projects within the Key Action, each of which
addressed specific issues of Land Use and Transportation Research (LUTR). PLUME also
considered outputs from a wide range of other national and international projects.

As well as synthesising the results from recent and ongoing LUTR projects, the key
contribution of PLUME was to bring researchers and End Users together, with the ultimate
aim of exploiting the results of the research more quickly than would otherwise happen, so as
to assist the sustainable development of cities throughout Europe.

The overall objective of PLUME was:

“To facilitate the transfer of innovation in the field of planning and urban mobility from the

research community to End Users in the cities of Europe in order to improve urban quality of
life”.

The Specific Objectives were as follows:

� To undertake a review of the needs of End Users in the field of sustainable urban
development, land use and transport planning.

� To synthesise results of relevant national and international projects to meet the needs of
End Users.

� To enable independent experts to review the applicability of the synthesised research.
� To facilitate inter-project discussions where results appear to be contradictory.
� To establish a system for benchmarking the success of implementation of the outputs of
research.

� To present the synthesis of relevant projects to End Users and facilitate wider exploitation
of the synthesis.

� To produce an annual State of the Art Review, providing a readily assimilated summary
of best practice in the development of sustainable mobility in cities.

The objectives of the Dissemination and Exploitation aspects of the Project were:

� To disseminate effectively the results and solutions identified by the thematic network in a
form suitable for specific user needs to a wide range of target groups throughout Europe.
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� To develop and implement a PLUME exploitation strategy, whose main scope will be to
facilitate the transfer of knowledge regarding suitable solutions from researchers to End
Users.

When establishing a network combining researchers and End Users on such a complex topic
as LUTR, which has a rich history of research and practical application with a very wide
range of interested parties, it is important to create a framework that will work efficiently.
Careful consideration was therefore given to the organisation of PLUME. The core
consortium (which signed the contract with the Commission) was deliberately kept to a small
group of four organisations. The members of the network were organised into four groups:

� The Projects Group, comprising coordinators or other key participants of LUTR research
projects.

� The End User Group, comprising representatives of cities and city networks.
� The Exploitation Group, comprising organisations able to act as national facilitators to
reach out to End Users throughout Europe to promote implementation of best practices in
LUTR.

� The Advisory Group, comprising independent experts representing both Research and
End User communities.

The core consortium was:

� Transport & Travel Research Ltd (TTR), the Project Coordinator, who also provided the
main point of contact with the End User Group;

� Institute for Transport Studies, University of Leeds (ITS), which led the Projects Group;
� ISIS, Rome, the Exploitation Group leader;
� POLIS, responsible for Dissemination.

The network members were the following:

Projects Group

Most of the synthesis work was undertaken by Projects Group A Members:

� Institute for Transport Studies (ITS), University of Leeds, UK (Projects Group leader)
� CERTU, France
� ENEA, Italy
� LT Consultants, Finland
� Master Plan B.V, The Netherlands
� Spiekermann & Wegener, Germany
� STRATEC, Belgium
� Technical University Hamburg, Germany
� Technical University of Vienna, Austria
� Transport & Travel Research Ltd (TTR)
� University College London, UK
� University of Lund Sweden, Sweden

Additionally the Projects Group B Members contributed information from other projects:
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� Factum, Austria
� ICLEI, Germany
� Nagoya University, Japan
� TIS (Consultores em Transportes, Inovação e Sistemas), Portugal
� University of South Australia, Australia
� University of Westminster, London, UK
� UPM (Polytechnical University of Madrid), Spain
� VTT, Finland

End User Group

� Aalborg, Denmark
� Athens, Greece
� Barcelona, Spain
� Brussels, Belgium
� Clermont-Ferrand, France
� Cologne, Germany
� Dresden, Germany
� Dublin, Ireland
� Gdansk, Poland
� Helsinki, Finland
� IMPACTS EUROPE (network of capitals and other large cities)
� INSULA (International Scientific Council for Island Development)
� Merseyside, UK
� Naples, Italy
� Rome, Italy
� Southwark, London, UK
� Stockholm, Sweden
� Suceava, Romania
� Surrey, UK
� The Hague, The Netherlands
� Vienna, Austria

Exploitation Group

� ISIS, Italy (Exploitation Group leader)
� ILS (Institut fuer Landes – und Stadtentwicklungsforschung des Landes
NordrheinWestfalen), Germany

� Institute for Transport Economics (TOI), Norway
� National Technical University of Athens, Greece
� Swedish Association of Local Authorities, Sweden
� Technical University of Vienna, Austria
� TIS, (Consultores em Transportes, Inovação e Sistemas), Portugal
� TNO, The Netherlands
� Transport Research Laboratory (TRL), UK
� Trinity College Dublin, Ireland
� University Polytechnic of Madrid, Spain
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Advisory Group

� City of Cologne (Barbara Moehlendick)
� City of Stockholm (Gustaf Landahl)
� Foundation for the Urban Environment (Pierre Laconte)
� Free University of Amsterdam (Peter Nijkamp)
� Joint Research Council (Laura Lonza & Hector Hernandez)

The core activity of the PLUME network involved an iterative series of steps:

� A periodic synthesis of research findings and case studies, with recommendations as to
which policies, measures and tools are best able to meet the need for sustainable
development, taking account of user needs and barriers to implementation. This work
was undertaken by a group of experts involved in many of the projects under
consideration (Projects Group).

� Review and comment by the Advisory Group.

� 3 editions of a State of the Art Review taking into account the comments of the Advisory
Group and End User Group.

� Presentation of conclusions and recommendations to the End User Group at three
workshops.

� Active exploitation of project results by the Exploitation Group.

In addition to these core actions, and to facilitate ongoing work in this field, the PLUME
network undertook a benchmarking exercise to compare planning and urban mobility
policies, measures and tools in the End User Group cities, and disseminated its work to a
wide range of target groups.

The activities of PLUME relied heavily on the work undertaken by the DG RESEARCH
LUTR cluster. The cluster comprised 12 projects covering a wide range of different topics
within the LUTR subject area. The objectives of the LUTR projects were to develop strategic
approaches and methodologies in urban planning that contribute to the promotion of
sustainable urban development. This includes issues of transportation demand and related
land use planning, the design and provision of efficient and innovative transportation services
including alternatives to motorised transportation and the minimisation of negative
environmental and socio-economic impacts. Short summaries of the objectives of these
projects are included below:

ARTISTS: (Arterial Streets
Towards Sustainability)

To improve decision-making regarding the re-construction
of arterial streets, taking into account a broad set of social,
economic and environmental factors. This should enable
European city authorities to re-design arterial streets in
such a way to improve the physical environment of the
corridors while contributing to the implementation of
more sustainable transport systems.

ASI: (Assess Implementations
in the frame of the Cities of

To improve assessment of Life Quality (LQ) and to make
appropriate consideration of LQ assessment results in
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Tomorrow Programme) connection with urban transport and mobility policies. The
focus of the project will be on the subjective part of LQ.

CITYFREIGHT: (Inter- and
Intra- City Freight Distribution
Networks)

To identify innovations in freight transport that could
contribute to a more sustainable development in European
cities; to set up assessment methods; to build sustainable
freight transport options for 7 cities, assess these options
with the proposed assessment tools; propose best practices
and initiate implementation in the 7 cities.

ECOCITY: (Urban
Development Towards
Appropriate Structures for
Sustainable Transport)

To develop settlement patterns giving priority to the
requirements of sustainable transport. Necessary
conditions are compactness and a balanced mix of land
uses at suitable sites. The aim is to design model
settlements in six participating countries and to derive
general guidelines for planning.

ISHTAR: (Integrated Software
for Health, Transport efficiency
and Artistic Heritage)

To build an advanced software suite for the analysis of the
effects of short-term actions and long term policies to
improve the quality of the environment, citizens’ health,
conservation of monuments.

PROMPT: (New means to
PROMote Pedestrian Traffic in
cities)

To promote non-motorised transport in cities with
particular focus on pedestrian traffic. The project seeks to
identify, discover and disseminate innovative new tools
and solutions for problem identification, problem solving
and implementation of measures in order to promote
walking in cities.

PROPOLIS: (Planning and
Research for Land Use and
Transport for Increasing Urban
Sustainability)

To research, develop and test integrated land use and
transport policies, tools and comprehensive assessment
methodologies in order to define sustainable long term
urban strategies and to demonstrate their effects in
European cities.

PROSPECTS: (Procedures for
Recommending Optimal
Sustainable Planning of
European City Transport
Systems)

To provide cities with guidance to generate optimal land
use and transport strategies to meet the challenge of
sustainability in their particular circumstances.

SCATTER: (Sprawling Cities
And TransporT: from
Evaluation to
Recommendations)

To study the causes and consequences of urban sprawl in
order to design and to assess the efficiency of measures
aiming to prevent, mitigate or control this trend that
threatens most of the European cities.

SUTRA: (Sustainable Urban
Transportation)

To develop a consistent and comprehensive approach and
planning methodology for the analysis of urban
transportation problems, that helps to design strategies for
sustainable cities.

TRANSPLUS: (Transport
Planning, Land Use and
Sustainability)

To identify best practice in the organisation of land use
and transport measures in order to reduce car dependency
in European cities and regions and promote economic,
social and environmental improvement.

VELOINFO (the European
network for cycling expertise)

To enable local authorities and experts in attaining
sustainable urban planning by establishing a WWW-based
expertise centre on bicycle planning policies and bicycle
use, of which the usefulness and continuity is ensured.
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European cities and transport planners represent
supply/demand for expertise; VeloInfo is sustained by
these users, ensuring optimal distribution of expertise.

This final technical report is organised as follows. Chapter 2 provides the main findings of
the User Needs Assessment, Chapter 3 summarises the State of the Art Reviews, a summary
of the PLUME Benchmarking exercise is included in Chapter 4, and chapter 5 provides a
summary of the outcomes of the work of the Exploitation group. Chapter 6 highlights future
research needs, and Chapter 7 deals with policy implications. Some final conclusions are
drawn in Chapter 8.

2 USER NEEDS ASSESSMENT

A report on User Needs, Barriers and Gaps was produced at an early stage of the project.
This was intended to help shape the synthesis of project results by identifying the areas in
which End Users in cities required guidance. Subsequent End User consultation and
interaction with the Projects Group took place on an ongoing basis and through the End User
workshops. This continued interaction between the End Users and the Projects Group enabled
most of the interests of the End User Group to be met.

2.1 Methodology

Information about End User needs was acquired through the first End User workshop, held in
Brussels on 3 and 4 April 2003, and also through three questionnaires circulated by e-mail to
the End User group cities. The first questionnaire was a pre-bid submission questionnaire.
This was followed after the commencement of the project by a second questionnaire which
provided input and a structure for the discussion in the First Workshop. Following the output
of the First Workshop a third questionnaire was circulated to End Users.

The pre-bid submission questionnaire was circulated to potential End Users to determine their
main problems and issues that they felt PLUME should address. It also asked about the
experiences that the organisation could bring to the project and the likely benefits to them of
being involved in PLUME. This pre-bid questionnaire acted as a filter for selecting the final
group of participating cities.

The second questionnaire was circulated to End User cities prior to the first workshop. It
asked for End User responses in the following two areas;

- State of the Art and Outstanding User Needs - The first set of questions obtained
information on the state of the art on land use and mobility planning issues in the various
cities and outstanding user needs. The core objective was to obtain a ranking of user needs
and an understanding of how to present the research outputs to the cities.

- Benchmarking - The second section of the questionnaire was designed to inform the
discussion on Benchmarking by finding out End Users experience of Benchmarking and
identifying policies and solutions that might be benchmarked and the indicators that might be
used to do this.

The first workshop was broken down into a number of groups which considered the areas
covered by the second questionnaire. Following a very active plenary discussion session, it
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was agreed that a further questionnaire should be circulated to End Users in order to gather
more specific information. The objective of this third questionnaire was to determine
specifically:

� Demographics of the city;
� City function;
� City description;
� Institutional structure;
� Strategic priorities;
� Key problems;
� Case studies;
� Policy instruments

2.2 Synthesis of End User needs

This section summarises the key End User requirements based on responses about the nature
of research gained from the questionnaires and the first End User workshop.

2.2.1 Target Audience for LUTR Research

Whereas in the questionnaire technical staff were considered to be the primary users of
research there was a clear indication from the workshop that research results should also be
pitched at the decision-makers within the organisation i.e.: the politicians and other senior
staff. Networking and events which enabled cities to share experiences were the most
common ways of accessing ideas as these were thought to be an efficient way of finding out
about procedures and hearing about results. Professional Journals were thought to be useful in
the concise way that information was presented and it was felt that this approach would
appeal to senior management and politicians.

2.2.2 Type of Research

Case studies, evaluation data, models and policy initiatives were all required by End Users.
The most requested type of research required by End Users was primarily case studies. It is
important that case studies which are narrow and do not offer ‘lessons learnt’ are avoided.

A popular suggestion for structuring case studies was to develop a “How to..” guide to enable
cities to look for solutions. This would enable End Users to look at case studies and to focus
on any areas where a certain part of the process has been conducted (e.g. consultation) and to
determine the transferability of the procedure (or certain elements) to their situation. This
would be a lot more useful than a case study which details the implementation of policies or
measures providing an insufficient level of detail, thus preventing users from identifying
which parts of the process may be transferable to their situation.

Some End Users saw new tools and models as important, for example, Gdansk needs tools
and models to prepare plans. Microsimulation was also mentioned as a mechanism to make
politicians more receptive to modelling because they are able to visualise the effects of
proposals.
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2.2.3 How problems can be tackled within PLUME

The workshop discussion indicated that problems are inter-related and it is not easy to
prioritise individual aspects of a complex wider picture. All problems can ultimately be
brought together as the problem of ‘sustainable mobility’. There is a need to acknowledge
trade-offs but ideally all problems on the list and their linkages should be covered.

Different sized cities may have different problems and this also applies to similar sized cities
across different countries. For example middle sized urban areas often have a land scarcity
problem but this does not apply in Norway. PLUME should therefore focus on the existing
LUTR expertise and its application within different cities.

Based on the questionnaire responses congestion seemed to be the biggest problem being
experienced by cities, followed by urban sprawl.

2.2.4 How solutions can best be used within PLUME

The quantitative analysis showed very mixed views on what the most important solution to
address should be. Two key areas which most End Users saw as being important were
management of road space and land use development, both of which were frequently ranked
within the 3 most important solutions.

The workshop discussion indicated which solutions are used in cities and which are the most
useful. The individual solutions presented in the questionnaire suggested that infrastructure
provision should be broken down into new infrastructure issues and the reallocation of
existing infrastructure as these will have very different effects. Road pricing and Public
Private Partnerships were also mentioned as important solutions.

It was also suggested that putting walking and cycling at the centre of land use policy is more
politically acceptable than car use reduction measures which appear to be penalising car
users. There was some agreement that freight management solutions are lacking and a
suggestion that those that do exist do not tend to be well understood.

2.2.5 Critical Process Steps

In the questionnaire, effective participation by stakeholders was ranked or marked as
important by 5 cities and developing strategies was considered important by 4 cities.
Solutions for financing strategies and overcoming political barriers are also important parts of
the process which need addressing.

The workshop concluded that all steps are important and it is not appropriate to prioritise
them. It was suggested that gaps in guidance existed on setting targets, impact assessment and
the policy process. Involving the public is believed to be a difficult factor to address as
consultation is often conducted at a stage where there is already some commitment to the
project.
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2.2.6 Benchmarking

The need to develop tools to benchmark the implementation of integrated land use and
transport policies was identified as a requirement of PLUME and this was discussed in some
depth with End Users and researchers at the End User workshops. The outcome of the
PLUME Benchmarking exercise is outlined in more detail in section 4 of this report.

2.3 Barriers

The input of End Users in the workshop illustrated the barriers to finding and implementing
solutions and achieving objectives. The key issues surrounded the institutional arrangements
and political barriers which often make the integration of land use and transport difficult or
even unfeasible. This was subsequently evident in the results of the second questionnaire with
institutional barriers and political barriers being the main focus points. In addition there was
evidence of physical barriers which are embedded in the characteristics of the geography and
demography of the city; and financial barriers where financing the required public transport
improvements are problematic.

2.3.1 Institutional Barriers

Barriers relating to the institutional structures were very common with evidence of the
organisational structure making integrated land use planning difficult in Athens, Dresden,
Rome, Vienna and Merseyside. Overlap of responsibilities amongst authorities and lack of
concentration among several parts of public institutions provided the strongest barriers to the
implementation of many policies.

Interacting with national authorities on infrastructure investment was also evident in
Stockholm where problems arose with the negotiations needed for infrastructure affecting
more than one municipality and subsequently the splitting of financing for investments
between Stockholm and Central Government.

Barriers also exist in involving stakeholders and organisations outside the planning process.
Vienna lacked co-operation models between politicians, administration, corporate activity
and citizens. Rome also had problems managing participation as policies lacked a framework
to enable the involvement of the private sector.

2.3.2 Political and cultural barriers

Public opinion and politicians’ reaction to public opinion are common barriers to integrated
land use and transport policy. Politicians are sensitive to the views of their electorate
irrespective of how informed their opinions are on the effects of integrating land use and
transport. There was evidence of political views being influenced by citizens, retailers and
lobby groups in a number of cities. It was also clear from the cities that there is a political
reluctance to implement any policy which may have or be perceived to have an adverse
impact on economic growth.
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Barriers can also be embedded in society. For example Rome has a number of different
cultures and religions built into its ‘urban fabric’. Inclusion of all of these groups is a key
concern and the impacts of policy on these groups needs to be adequately assessed.

2.3.3 Financial Barriers

Financial barriers were evident in Naples, Rome and Dresden. Naples had problems with the
costs of purchasing, maintaining and running clean vehicles and this remains a barrier to their
implementation. In Rome there were problems with accurately estimating the costs of
construction. Another barrier to the actual integration of land use and transport was the cost
of property. Developments in urban areas and close to public transport hubs are priced at a
premium to property in suburban areas.

2.3.4 Physical Barriers

Only some cities cited physical issues as their most significant barriers, as whilst physical
barriers such as geographic structure and topography can present problems, they can be
overcome with adequate technology and financing.

2.4 Research Gaps

The various exercises documented above were reviewed in order to identify user-perceived
gaps in research. These gaps were allocated to one of two categories:

� Areas where research already exists that would “fill the gap”. In this case, these research
gaps were covered by the addition of further Synthesis Reports by the Projects Group.

� Areas where new research would be required to fill the gap. In this case the Projects
Group identified the need for future research. These future research needs are detailed in
Section 6 of this report.

The essential gaps which were identified by this user needs assessment and covered by
subsequent synthesis reports were as follows:

1. Methods need to be improved to inform politicians about the results of research (i.e.
“politician-friendly” means of dissemination are required)

2. Methods need to be devised to help technical staff get better access to research results
3. Research is required on how to finance projects
4. Research is required on public participation approaches
5. The essential lessons from case studies need to be extracted concisely from the large body
of case study material in a way that will make these lessons more useful to other cities.

6. Research is required on methods for overcoming institutional barriers
7. Research is required on freight management solutions
8. Currently available solutions to freight management need to be disseminated in a way that
would make them easier to understand

9. Better guidance for cities is required for setting targets, impact assessments and the policy
process.



PLUME Final Report

The PLUME Consortium Page 19 September 2005

2.5 Conclusions

The PLUME partners sought guidance from the End User group of cities in a number of ways
in order to seek to identify the areas in which research in the field of Land Use and Transport
Integration could be undertaken or exploited more effectively. Numerous lessons which fed
into the work of the Projects Group were identified both through the End User needs
assessment and the subsequent End User workshops. This continued interaction between the
End User and Projects Groups enabled most of the interests of the End User group to be met.

3 STATE OF THE ART

3.1 Introduction

This section summarises the state of the art in transport and land use planning as presented in
deliverable 10 – the final PLUME State of the Art report. PLUME produced three annual
State of the Art Reports, of which deliverable 10 was the final one. These reports were
produced to achieve the central objective of PLUME, which was to facilitate the transfer of
innovation in the field of planning and urban mobility from the research community to End
Users. PLUME itself did not generate its own new results; it instead conveyed novel research
findings previously dispersed around multiple land use and transport projects through a single
outlet.

Each State of the Art report provided a synthesis of European research findings from the FP5
land use and transport research cluster1 of projects supplemented by pertinent information
from other national and international research. However, it is worth emphasising here, that
the content of the State of the Art reports was primarily constrained to match the content of
the land use and transport research cluster projects. In turn the content of these projects was
dictated by briefs including specific research questions from the European Commission; thus,
there may well be issues that readers feel are relevant that by definition, it has not been
possible to include in the State of the Art reports. The State of the Art reports make
recommendations as to which policies, measures, and tools are best able to meet the need for
sustainable development, taking account of user needs and barriers to implementation. The
work was undertaken by a group of experts involved in many of the projects considered.

Each State of the Art report was structured according to a number of “themes”:

A) Problems
1. Environmental Problems
2. Social Problems
3. Economic Problems

B) Policies
4. Land Use Planning Measures
5. Infrastructure Provision
6. Infrastructure Management
7. Public Transport

1 The land use and transport research cluster and PLUME website is: http://www.lutr.net
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8. Travel Demand Management
9. Information Measures
10. Pricing Measures
11. Walking and Cycling Measures
12. Urban Freight Transport Measures
13. Vehicle Technology Measures
14. Innovative Modes
15. Integrated Strategies

C) Processes
16. Setting Targets
17. Strategy Development
18. Strategy Impacts Forecasting
19. Strategy Appraisal
20. Public Participation
21. Strategy Implementation
22. Financing
23. Institutional Issues

The themes covered were identified through discussions at the first PLUME End User
workshop held in Brussels in early 2003, and were checked again in the second workshop in
March 2004. In addition to this, user requirements as identified in PLUME Deliverable 5
were also taken into account. The themes are structured hierarchically into three main groups
- Problems, Policies, and Processes - which reflect typical decision-making processes in
practice. Each theme is also addressed in more details in a separate document called a
“synthesis report,” which presents all the relevant research from the land use and transport
research cluster projects.

In order to spread resources efficiently over the lifetime of the project, some synthesis reports
were prepared for the 2003 State of the Art report, some for the 2004 report, and some for the
first time for the final report. All synthesis reports were peer-reviewed, including an
international review, and the early reports have subsequently been updated. Summaries for all
of the synthesis reports can be found in the final State of the Art Report.

The remainder of this section summarises deliverable 10, following the same logical structure
as the State of the Art report. Problems and challenges are presented first, followed by
policies, processes, and decision support tools. Finally, a vision for a future European city,
based on the state of the art, is presented. The research implications drawn from the State of
the Art Review are included in Chapter 3 of this report, and policy implications have been
incorporated into Chapter 7.

3.2 Problems and Challenges

While vehicle technology improvements have led to a reduction in many local pollutants,
cities still face serious environmental challenges. Local air pollution remains a problem, and
its health impacts are now more widely understood. Noise has been overlooked as a problem
in many European countries, but is likely to attract increasing emphasis as its implications for
health and quality of life are more fully appreciated. Other local environmental impacts on
visual amenity and historical monuments are less well understood, though research in
ISHTAR has documented the scale of the risk to monuments. Transport in cities is also a
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major contributor to global warming, and needs to be fully integrated into strategies for
achieving targets for reducing greenhouse gases.

Congestion is a major challenge to economic sustainability, and is expected to continue to
increase rapidly unless remedial action is taken. The costs of congestion, and the direct costs
of provision and use of the transport system, are well understood. Considerable work has also
been undertaken in connection with the external costs of travel on the environment, but the
implementation of solutions to internalise such costs as a mechanism to manage travel
demand has been limited. Behavioural solutions offer an alternative to fiscal policies but are
equally complex to implement.

Social sustainability challenges include the impacts of accessibility, congestion, and the
environment on quality of life; the social costs of accidents and lack of personal security; and
the distribution of costs and benefits across society. Of these, the costs of accidents are best
understood and quantified. Accident rates are falling in most cities, but further action is
needed to reduce their impact further, particularly on the most vulnerable users of the road
system. Most cities are giving greater emphasis to distributional issues and the reduction of
social exclusion, but the scale of the problem remains less well understood and policy is
largely driven at a political level rather than by transport issues. Quality of life remains a
relatively ill-defined concept in urban planning.

3.3 Policies

In tackling the problems outlined above, cities have an increasingly wide range of policy
instruments available to them. This range offers the potential for a much richer policy mix,
but at the same time presents a challenge, in that cities need to understand better the
contribution of each policy instrument. Several land use and transport research projects have
contributed to this improved understanding.

A key message from several projects is that an integrated strategy will be more effective than
one which focuses on a limited set of measures. Successful integrated strategies use
combinations of policy instruments to achieve synergy and to reduce the barriers to their
implementation. The three principal elements of a successful integrated strategy are
enhancements to public transport, walking, cycling, pricing of car use, and land use policies
designed to reinforce these two measures.

Public transport services can be improved most effectively by increasing service levels,
improving reliability and operating speeds, reducing and simplifying fares, and enhancing the
quality of the vehicles, supporting infrastructure, interchange options and information
systems. Such moves must be underpinned by marketing initiatives to ensure that habitual car
users are aware of improvements in service quality.

Controlling the growth of car use is essential if sustainability is to be increased. While some
success can be gained through regulatory measures, and controls on vehicle speeds, pricing is
likely to be the most effective means of control. Ideally this should be through a form of road
pricing, though parking charges imposed on all forms of parking can provide an effective
alternative. Such pricing policies remain politically unpopular, but public antipathy can be
reduced by packaging of pricing with public transport improvements in an integrated
strategy.
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While land use measures on their own may have a limited impact on current travel patterns,
they do enable public transport improvements to be more effective, and can avoid relocation
in response to road pricing. The principal elements in an effective land use strategy are to
focus development in centres and on public transport corridors, to maintain sufficiently high
densities to support public transport, walking and cycling, and to reduce the provision of
parking space. Where transport investment leads to an increase in land value, notably in
urban metro investment corridors, land-value taxation may provide a mechanism by which
transport costs can be recouped.

Road space needs to be managed more effectively, by allocating appropriate priority between
general traffic, public transport, walking and cycling, frontage access, and public space.
While most urban streets will be multi-functional, a balance should be determined for each
street between its link status and its place status. A range of cost effective measures is
available to enhance link and place status as appropriate.

Walking and cycling are important modes in most European cities, and can provide for a
significant proportion of journeys. They offer an effective alternative for many car journeys,
provide access to public transport, and may also help relieve congestion on more heavily used
public transport corridors. They need to be fully integrated into the overall strategy by
providing for them effectively in land use plans and in the reallocation of road space.

Attitudinal and behavioural measures, including individualised marketing and company travel
plans, are attracting increasing interest. They can prompt individuals to consider alternatives
to car use, promote specific public transport services, and stimulate walking and cycling.
They have the added attraction of being a positive, rather than negative, means of controlling
car use. However, the scale of their impact remains uncertain, and it is unlikely that they will
ever remove the need for effective pricing of car use.

With this range of lower cost policy measures available, infrastructure investment (whether in
roads or in public transport) will often prove to be a less cost-effective solution. Moreover, it
can stimulate growth in journey lengths, which may jeopardise the pursuit of sustainability.
Any such investment should be designed to be fully integrated into an overall strategy, so that
it can focus on bottlenecks and gaps in the network, while avoiding the generation of
additional travel.

New technology will have a continuing role in making vehicles safer and less polluting, and
in reducing the emission of greenhouse gases. New modes such as personalised rapid transit
and cybercars may offer effective alternatives to the car and conventional public transport in
the longer term, but their potential remains to be demonstrated.

While most of the above conclusions relate principally to passenger travel, freight
movements are a significant element in urban travel, and are predominantly road based.
Freight is often overlooked in urban transport planning, but has important contributions to
both environmental and economic sustainability. An integrated strategy of the kind outlined
above can assist in more efficient freight movement. Within that context, freight planning
needs to focus on the promotion of efficient access, removal of heavy vehicles from sensitive
areas, and transhipment facilities to support more environmentally sensitive modes.
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3.4 Processes

The essential starting point for an effective land use and transport strategy is a clear set of
policy objectives. Such objectives are specified through a series of processes, including,
setting targets, strategy development, strategy impacts forecasting, strategy appraisal, public
participation, and strategy implementation. Additionally, there are a range of processes,
regulations, and issues associated with financing, and institutional issues that affect of the
processes outlined here.

Policy objectives can be identified in the context of the three elements of sustainability:
environmental, economic and social, but need also to address the impact of transport on other
areas of public policy, such as health and social inclusion. Once the objectives have been
identified, outcome indicators should be specified, which measure performance against these
objectives. These in turn can be used to identify problems, to suggest solutions, and to
monitor progress in overcoming those problems. Targets can be a valuable stimulus to
strategy development and implementation, but need to relate to the agreed outcome
indicators, and to be internally consistent. They may best be specified once the overall
strategy has been agreed, and then used to monitor the achievement of the strategy.

Strategy development should be based on the agreed objectives and focus on the identified
problems. Option generation remains an art rather than a science, and has become more
challenging as the range of policy instruments has widened. Several land use and transport
research projects have identified good practice in strategy development, including the
importance of considering the full range of policy instruments, and formulating integrated
strategies based on them. Such integrated strategies need to focus on achieving synergy, or at
least complementarity, between the measures, and in helping to overcome the barriers of
acceptability and finance. Optimisation techniques are now available to help in the design of
such strategies.

A wide range of techniques is available for strategy forecasting. However, urban transport
systems are complex, and for most applications predictive models are essential in
understanding the impacts of proposed strategies. Several land use and transport research
projects have demonstrated the application of such models, and provided advice on modelling
practice. The main barriers to progress are the availability of skilled staff in cities; cities’ own
unfamiliarity with models, and the availability of good databases for model construction,
calibration, and validation.

Strategy appraisal needs to be based on the agreed set of objectives. The principal methods
are cost-benefit analysis and multi-criteria appraisal. The former relies on the ability to place
monetary values on all objectives and impacts. As the range of objectives widens, this
becomes more difficult. Multi-criteria appraisal is more flexible, in that it can use monetary
values, quantified impacts or qualitative impacts as appropriate, and can reflect differing
weights between objectives. Neither method is particularly well designed to reflect
distributional impacts or to appraise aspects of social justice.

Public participation can contribute positively to all the above elements of strategy
development, including agreement on objectives, problems, indicators and targets; input to
option generation; checking forecasts; and appraising options. A range of methods is
available; those which promote more active involvement are more expensive but more
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effective. While such participation may add to the time taken for strategy development, it is
likely to simplify the subsequent process of implementation.

Good practice in implementation is less well understood, and has attracted less research, than
other elements of the strategy development process. However, research in TRANSPLUS has
demonstrated that pursuit of integrated strategies, effective collaboration between disciplines,
agencies and tiers of government, and active public participation all help to streamline
implementation. A staged implementation process may also help, provided that a balance is
maintained between pull and push measures, and between infrastructure management, pricing
and public transport measures, and attitudinal and behavioural policies.

Urban transport systems are often subject to operational financial deficits and lack of capital
to finance investment. Public budgets are the traditional sources of funding, but are under
increasing pressure. For operational costs the other sources are user charges and cross-
subsidy. Two broad approaches to obtaining capital for investment may be identified:
outright privatisation, and public-private partnership.

For some time there has been a division of responsibilities between local, regional, national
and multi-national authorities in relation to transport policy in urban areas, with different
levels of authorities having different responsibilities in different countries. Industry reforms
have sought to increase competition and promote greater involvement of the private sector in
service delivery. Different areas of government have recognised the need to work more
closely with one another, leading interest groups from related spheres of public policy to seek
a greater input into transport policy. The assessment of good practice in these increasingly
complex institutional arrangements is still in its early stages

3.5 Decision Support Tools

Decision making in land use and transport policies and actions is a very complicated process
having a number of linked socio-economic, environmental (local and global), institutional
and political issues. Very often the decisions are made without a clear perception of what the
effects will be of the initiatives, measures and policies being undertaken.

Land use and transport policies and measures can have significant environmental and socio-
economic effects, the estimation of which should be a key element of the appraisal process.
We need, in practice, decision support tools allowing a technical comparison of alternatives
and providing a quantification of impacts, necessary for ensuring sustainable land use and
transport policies.

In general terms a decision support tool can be defined as any guideline, best practice
identification, assessment method, planning methodology, or software tool providing decision
makers with ‘support’ in making the best decisions. The PLUME projects have been
concerned with developing decision support tools for sustainable land use and transport,
whilst PLUME itself has drawn together the state of the art regarding the best land use and
transport policies, and practices.

The final PLUME State of the Art Report considered the software planning tools that
decision makers can use in designing and assessing land use and transport policies. Decision
support tools in general and software planning tools in particular are one of the main
outcomes of the PLUME projects.
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The ISHTAR and PROSPECTS projects developed two particularly good decision support
tools. Long term land use and transport policy can be analysed with the PROSPECTS
sketching planning model, whilst the associated environmental impacts could be estimated
with the ISHTAR software suite.

Different categories of decision support tool have been provided by the PLUME projects,
including: guidelines, best practice, assessment methods, and software tools. The
involvement of End User cities across Europe in the development of PLUME’s various
decision support tools has allowed wide and meaningful realisation, validation, comparison
and application of the tools. The harmonisation of decision support tools to be used for land
use and transport planning is an agreed target, and although reality shows that a variety of
solutions can satisfy the same modelling requests, the PLUME projects have contributed to
progress towards harmonisation. It is particularly important to note that such efforts towards
harmonisation increase co-operation between conflicting municipal units and objectives.

3.6 Vision

We have illustrated many of these findings, and their possible impacts, through a sketch of a
typical European city, Futuresville, as it might appear in 2030. The city’s transport strategy
has focused on improvements to the light rail network, gradual replacement of the bus service
by automated personal transport, charging for car use based on distance travelled, and
redevelopment of Brownfield sites and of the low density late 20th century developments.
This core strategy has been reinforced by rejuvenated support for walking and cycling, and
the development of freight distribution and transhipment centres on the old out-of-town
superstore sites.

Car use continues to rise, but at a lower rate, and urban sprawl remains a problem, with
people and freight making longer journeys. However, local pollution and noise are far less
serious than they were, thanks to the improvement of public transport and the reuse of roads
as public space. Congestion is also a much less severe problem, as a result of the change in
the costs of car use and the improvements in public transport.

This successful strategy has been developed through a process of deciding together, in which
residents, businesses and interest groups have all contributed to an understanding of the
problems and possible solutions. They in turn have been aided by a clear and consistent
approach to setting agreed targets and monitoring performance against them; Futuresville
knows precisely how it performs by comparison with similar cities across Europe. The
transport planners, who now work in close cooperation with land use planners and architects,
have provided interactive forecasting tools, which enable everyone to see the likely impacts
of new strategies before they are approved. This has helped considerably to increase
acceptability of controls on car use, because they are seen as directly benefiting the city and
helping meet its targets. All policies are appraised in a consistent way, with money values on
all impacts reflecting public concerns, and helping to ensure that the city obtains value for
money from all that it does.

The extent to which the Futuresville Vision occurs in practice will depend on the extent to
which the lessons of PLUME and related projects are put into practice.
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4 BENCHMARKING LUTR POLICIES

The LUTR benchmarking exercise was undertaken as part of the activities of the PLUME
End User Group, and a report was submitted as an additional deliverable to the core actions.
The primary aim of the exercise was to compare planning and urban mobility policies,
measures and tools in the End User cities. The benchmarking exercise was a start which
allowed the network to discuss how benchmarking of LUTR policies could be achieved and
to carry out some preliminary investigations.

All End User cities were given the opportunity to participate in the benchmarking exercise
and 15 of these cities provided data indicators relating to urban mobility and land use
planning issues. Two sets of data indicators were collected; common indicators relating to
transport systems, which were identical to those being collected for another group of cities in
the DG TREN Urban Transport Benchmarking Initiative, and PLUME indicators relating
specifically to urban mobility and land use planning issues.

4.1 LUTR Benchmarking Objectives

A total of five objectives were established at the outset of the PLUME benchmarking exercise
and these have been evaluated below in order to measure the achievements of the activity:

4.1.1 Objectives 1-3:

� To enable cities in the PLUME End User Group to compare their own performance
� To set a baseline for longer term monitoring of LUTR integration in Europe
� To enable cities outside of the PLUME End User Group to learn from a comparison of
their own city against an identified group of cities.

The performance comparison aspect of the PLUME benchmarking exercise was successful,
since all of the cities involved have been included in like-for-like comparisons of both their
urban transport and land use planning systems. The findings of the benchmarking exercise
have been presented clearly and concisely and the graphs and tables prove straightforward
comparisons across the fourteen cities and one county involved in the exercise.

The indicators developed through the PLUME benchmarking initiative have enabled the
participating cities to develop an initial baseline of data which represents a starting point for
the long term monitoring of LUTR integration. While it may be necessary to revise or
redefine some of the PLUME indicators for future policy monitoring work (e.g. to improve
the accuracy of information obtained) the baseline has been successfully set in place and
requires adequate follow-up activities in order that the momentum developed through the
initiative can be maintained.

A key aim of the PLUME Benchmarking report, the various exploitation materials produced
as outputs of PLUME (e.g. the Decision Maker’s Guidebook) and the dissemination events
organised through the LUTR cluster have been aimed specifically at enabling cities to learn
from each other. The report of the PLUME benchmarking activities has been designed to be
as accessible as possible in order that cities not involved in the initiative can fully appreciate
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the processes followed to undertake the exercise. The results have also been presented in as
clear and concise a manner as possible in order that a city entirely unfamiliar with the
PLUME initiative could draw comparisons between its performance data and that collected
by the PLUME End User group.

It can be suggested that the tools are now in place for cities outside of the PLUME End User
Group to benefit from the results of the benchmarking exercise. It is also likely that cities not
involved in the initiative could be able to draw upon the lessons learned during the PLUME
benchmarking process and apply them to internal performance benchmarking mechanisms
within the field of LUTR.

4.1.2 Objectives 4 and 5:

� To seek objective evidence of what can be achieved through LUTR integration
� To establish the state of the art of LUTR integration in European cities so that researchers
understand better the needs of cities.

The large amount of information collected by the PLUME indicators has enabled the
development of a qualitative understanding of the extent of LUTR integration within the End
User Group cities. The measures of “High”, “Moderate” and “Limited” LUTR integration
have been established through this process and, when coupled to the quantitative information
compiled through the common indicators, it has been possible to cautiously infer some degree
of relationship between the deeper integration of LUTR strategies and the performance of
cities. This has not been wholly objective, since the use of straightforward correlation
techniques has not enabled the causal relationships between these indicators to be thoroughly
explored.

Although not insurmountable, the obstacle of obtaining the wide range of data which is
accurate and comparable enough to stand up to robust, inferential statistical modelling can be
considered as a project in its own right. Within the scope of PLUME benchmarking this
depth of analysis has not been possible.

Despite the inability to quantitatively identify “State of the Art” a broad range of good
practices in LUTR integration has been compiled and contrasted in this report and these are
of considerable value to the development of integrated land use and transport planning
practices in Europe. Effective dissemination of these findings and the benchmarking
processes that enabled them to be observed are therefore likely to assist researchers in the
challenge of understanding the needs of cities. One simple example of this was the question
which asked the End User Cities about their long term objective for urban form which
provoked a range of responses from the participants including the following long term goals;
‘a strong city centre feeding robust District Centres’ (Merseyside), ‘strong urban centre’
(Koeln), ‘the development of the periphery into a system of neighbourhoods’ (Naples) and
‘two strong urban centres’ (Aalborg).

4.2 Urban Transport Performance

� The cities which submitted common indicator data represent a wide range in terms of
population, surface area, population density and GDP per capita. Although this increased
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the challenge of the data analysis process it enabled a broad overview of the range of
transport policy implemented in different sized cities.

� The largest cities in terms of population displayed the widest range of urban transport
modes. Dublin is an interesting exception to this rule, being the only city in the top six (in
terms of population) not to have a metro system. The core mode of public transport in all
fourteen of the PLUME End User cities that submitted common indicator data is the bus,
and all but two of the cities have heavy rail/train networks.

� An inverse relationship exists between private car and public transport modal share in the
participating PLUME End User cities. This trend is a logical finding which is supported
by the research of the Urban Transport Benchmarking Initiative2, although it is more
prevalent among the PLUME End User cities. PLUME End User cities which displayed
the highest levels of car ownership were also those with higher levels of car modal share.

� Scandinavian cities and The Hague demonstrated the most densely developed urban
transport networks in relation to other cities in the initiative.

� The participating PLUME End User cities with larger cycle networks generally
demonstrated the greatest modal shares for cycling and walking.

4.3 Integrated Land Use and Transport Strategies

� Vienna, Dublin, Helsinki, The Hague and Stockholm demonstrated the highest degree of
integration between land use and transport planning strategies. These cities also
displayed relatively high levels of population density (Athens was again the exception to
this trend, displaying relatively limited levels of integration between transport and land
use planning strategies and high population density figures, are all located in Northern
member states of the EU and demonstrate relatively high levels of GDP per capita, in
excess of the EU25 average.

� Cities with “High” levels of transport and land use planning integration were generally
those with the highest proportions of the urban population that lived within walking
distance of public transport services and links to healthcare, education and employment.
Athens is a slight exception because it demonstrates a high level of public transport
coverage and network density, but has a relatively limited degree of land use and
transport planning integration.

� Surrey, Clermont Ferrand, Cologne, Dresden, Aalborg and Merseyside demonstrated a
moderate degree of integration between land use and transport planning strategies.

� Athens, Naples, Gdansk and Suceava demonstrated a limited degree of integration
between land use and transport planning strategies. These cities all display levels of GDP
per capita which fall below the EU25 average of €21,172.

2 Urban Transport Benchmarking Initiative final reports, available at: http://www.transportbenchmarks.org/publications/reports.html ,
accessed on 16/02/05.
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� In general the larger participating PLUME End User cities tended to state that polycentric
development was the long term goal for the urban form of the city, while the smaller
cities were aiming for a strong urban centre.

� The majority of the participating PLUME End User cities have strategies to promote
walking and cycling, which represents the most widely used policy in relation to both
land use and transport planning. A range of approaches have been adopted by these
cities.

� Policies to restrict the supply and to increase the price of car parking are in place in the
cities of Helsinki, The Hague, Aalborg, Clermont Ferrand and Vienna. Policies adopted
by the PLUME End User cities include the removal of free on-street parking spaces,
zonal parking systems according to the proximity to the city centre, greater use of park
and ride schemes and use of the planning system to limit the parking spaces available for
new development. Road User Charging schemes remain relatively unpopular, with only
two of the fifteen cities planning to implement such schemes.

4.4 Trends established through cross analysis of urban transport and land use

strategy implementation indicators

The cross-analysis of PLUME and Common Indicators collected for the PLUME
benchmarking exercise revealed the following trends:

� The PLUME cities with the most stringent land use planning requirements and
development controls in terms of access to public transport and restrictions on parking are
those cities which have the highest levels of GDP per capita. The cities with lower levels
of GDP per capita, particularly below €10,000, were less likely to have development and
land use controls and more likely to offer financial incentives to encourage private
enterprises to locate close to existing or planned public transport links.

� Incentives for brownfield investment are sparsely used by the participating PLUME End
User cities and no cities have a blanket policy to encourage private enterprises to locate
on brownfield sites. The main application of brownfield incentives has been through
major urban redevelopment schemes such as those applied in Merseyside and Dublin.

� Roads dominate the urban transport networks in all of the cities participating in PLUME
benchmarking. There is little or no relationship between the proportion of the urban
transport network that relates to public transport and road networks and the respective
modal share figures or the degree of integration between transport and land use planning
strategies for the PLUME End User cities.

� There appears to be a modest positive relationship between the length of cycle lanes and
the modal share of cycling in the participating cities. Although there is not a sufficient
critical mass of cities involved in the PLUME benchmarking exercise to fully uphold this
trend, the results for 29 cities from the Urban Transport Benchmarking Initiative3 also
reflected this pattern.

3 Urban Transport Benchmarking Initiative Final Report, available at: http://www.transportbenchmarks.org/publications/reports.html,
accessed on 21/02/05



PLUME Final Report

The PLUME Consortium Page 30 September 2005

The range of information collected and the trends identified among the 14 cities are
encouraging and have potential to be exploited further. The key recommendations for
exploiting and developing the outcomes from the PLUME benchmarking exercise are
summarised below:

� The findings of the PLUME benchmarking exercise should be disseminated as widely as
possible through the use of relevant city networks and publications in the European urban
policy making arena. The PLUME benchmarking exercise was reported at the final event
of the PLUME initiative and will also be disseminated to existing and planned
benchmarking projects in the field of urban transport and land use.

� The PROSPECTS Decision Makers Guidebook has been updated as an implementation
guide for integrated urban land use and mobility policies. This guide will enable cities
from outside of the PLUME End User Group to learn about the benefits of land use and
mobility policy integration in urban areas. It will also help to publicise the findings of the
PLUME thematic network.

� Consideration should be given to continuing the PLUME benchmarking exercise with a
commitment to a longer period of operation (e.g.3-5 years) and the involvement of a
greater number of cities (a minimum of 25) in order to benefit from the baseline of data
collected for the study year of 2002 as part of this exercise and the suite of data indicators
developed. This would enable a more formal benchmarking activity to be undertaken,
with greater scope for statistical enquiry into the performance of the cities’ urban land use
and mobility policies and the monitoring of time-series data.

� A long term urban land use and mobility benchmarking initiative might also consider the
benefits of linking the goals of land use and mobility policies with other sustainable
development fields.

5 EXPLOITATION OF LUTR

Outcomes The PLUME Exploitation Group produced three Exploitation Plans designed
firstly to design the overall LUTR exploitation strategy and secondly to identify specific
exploitation actions to be undertaken for promoting the good practice identified in the
published PLUME State of the Art reviews. This section is a summary of the final
exploitation plan.

The general objective of PLUME was to facilitate the transfer of innovation in the field of
planning and urban mobility from the research community to End Users. The specific
objectives of the exploitation activities were:

1. To develop and implement a coherent Land Use and Transport Research (LUTR)
dissemination strategy in the European Union, as a part of the EU Sustainable
Development Strategy;

2. To disseminate effectively the results and solutions of EU Land Use and Transport
Research, as identified in the PLUME State of the Art reviews in a form suitable for
specific user needs, to a wide range of target groups throughout Europe.

Accordingly, the exploitation activities were undertaken in two different streams:
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- Strategic overview of National Sustainable Development Strategies, to check how
they fit with LUTR purposes and in particular to what extent they might respond to the
headline objectives of the EU Sustainable Development strategy that are more strictly
related with achieving sustainable transport and land use (this is detailed in Section 5.1);

- Tactical actions at country level which were undertaken in the national and regional
contexts to promote dissemination of good practice. These actions were aimed in
particular to convey the solutions offered by the LUTR projects towards interested End
Users at national, regional or local level, based on the knowledge of their problems and
needs (this is detailed in Section 5.2).

5.1 Strategic overview of National Sustainable Development Strategies

For the strategic overview, the members of the PLUME Exploitation Group analysed existing
national and regional Sustainable Development plans, identifying to what extent and how
these plans address issues of relevance for LUTR (e.g. urban sprawl, transport congestion,
etc.). This analysis was undertaken for the following countries:

� Austria
� France
� Germany
� Greece
� Ireland
� Italy
� Netherlands
� Norway
� Portugal
� Spain
� Sweden
� United Kingdom

The review of sustainable development plans shows a landscape of national initiatives whose
implementation in the various countries is very uneven, ranging from simple declarations of
intent to more advanced implementations and experiences. However, the good news is that a
cornerstone national document setting up a national Sustainable Development strategy has
been found in each of the 12 EU countries surveyed. Usually this is a recent document,
covering several issues in the economic, environmental and social dimension, but with a
greater emphasis on the environmental objectives.

It is difficult to find in these cornerstone national documents, a direct correspondence with
the headline objectives of the EU Sustainable Development Strategy and in particular with
those objectives aiming to improve the transport system and land use management. However
it is clear that a more holistic approach to sustainable transport including land use and
transport issues has been developed in many countries.

Starting from these national strategies and from the actors responsible for their
implementation, it is possible to identify strategic LUTR exploitation channels and targets.
These include mainly national or regional authorities, agencies, associations of local
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authorities and university departments that (depending on specific circumstances) may act
either as channels to disseminate and exploit LUTR research results or as ultimate targets.

The cornerstone national documents reflecting the three EC headline Sustainable
Development objectives and details of how these are being implemented are outlined in Table
5.1. Table 5.2 outlines the strategic LUTR exploitation channels and targets which might use
PLUME outputs, and which were therefore targeted with PLUME exploitation activities.
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g
ra
m
fo
r
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b
le
D
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t
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S
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D
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at
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pa
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a
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ra
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P
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c
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in
ab
le
D
ev
el
op
m
en
t
ha
s
be
en
ad
dr
es
se
d
in
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ra
te
gi
c
pl
an
s
fo
r
tr
an
sp
or
t
an
d
sp
at
ia
l
pl
an
ni
ng
.
T
he

m
ai
n
L
U
T
R
re
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ca
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w
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ca
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d
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re
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ra
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ca
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w
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e
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e
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ca
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at
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pa
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b
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ad
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ra
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l
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re
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r
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b
le
D
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F
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at
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at
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d
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at
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at
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ra
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ra
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d
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at
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ra
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at
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y
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t
ro
le
in
de
ci
si
on
-

m
ak
in
g
pr
oc
es
se
s
an
d
ot
he
r
co
ns
id
er
at
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d
vi
si
bl
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o
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n
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a
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b
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l
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at
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pm
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d
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D
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m
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te
s

ba
ck
to
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at
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ra
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ev
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gr
at
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n
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n
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e
an
d
tr
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t
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e
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e
m
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an
t
w
ea
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s
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m
pe
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ng
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e
P
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tu
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e
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an
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ng
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oc
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s.
T
hi
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di
sc
on
ne
ct
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vi
si
bl
e
bo
th
ho
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al
ly
an
d
ve
rt
ic
al
ly
,
m
os
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y
be
ca
us
e
of
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e

ce
nt
ra
li
st
ic
tr
ad
iti
on
an
d
th
e
sc
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m
m
un
ic
at
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n
or
ov
er
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pp
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g
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m
pe
te
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es
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d
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em
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t
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re
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de
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d
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et
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at
la
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e
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il
l
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e
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ck
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ad
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y
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e
to
th
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r
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s
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d
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ci
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m
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e
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at
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b
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ev
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a
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tr
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-
F
oc
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de
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ng
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ic
gr
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en
ta
l
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at
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at
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ra
te
gi
c
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D
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at
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at
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at
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S
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ra
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at
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at
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at
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m
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m
en
t,
su
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at
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d
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s
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ad
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S
w
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d
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e
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lo
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t
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s
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to
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n
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g
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e
U
N

C
on
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R
io
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o,
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e
co
m
m
un
it
y

de
ve
lo
pm
en
t.

au
th
or
it
ie
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w
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sh
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y
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r
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e
m
un
ic
ip
al
co
un
ci
ls
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e
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d
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l
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ge
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S
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en
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g
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it
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d
m
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su
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s
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e
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ra
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in
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s.

U
n
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K
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g
d
o
m
A
B
et
te
r
Q
u
a
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o
f
L
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e:
A
S
tr
a
te
g
y
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r
S
u
st
a
in
a
b
le

D
ev
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o
p
m
en
t
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U
n
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K
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g
d
o
m
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9
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)-
F
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m
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en
an
ce
of
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an
d
st
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le
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ve
ls
of
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om
ic
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&
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m
en
t,
ef
fe
ct
iv
e
pr
ot
ec
ti
on
of
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ra
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D
ev
el
op
m
en
t
ha
s
be
en
at
th
e
ce
nt
re
of
U
K
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at
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n
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ra
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at
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at
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at
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R
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R
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R
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is
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h
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n
tr
es
,

P
ro
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o
m
p
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th
e

fi
el
ds
of
tr
an
sp
or
t,
ho
us
in
g
an
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a
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l
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e
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n
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l
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b
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R
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.
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5.2 Tactical actions at country level

Regarding the tactical actions, the members of the PLUME Exploitation Group identified a
range of actions that might be taken in their own countries.

5.2.1 Production of dissemination material and other activities

The following dissemination material was produced for PLUME;

� PLUME brochures were produced in various national languages.
� 3 issues of the PLUME newsletter were produced, of which the final one (June 2005)
includes summaries of the PLUME national seminars and summarises the main
conclusions of the State of the Art Reviews.

� The LUTR web site (www.lutr.net) was taken over by PLUME and was further
developed and maintained throughout the project.

� National LUTR Guidelines were published in the form of a book in national languages, to
be widely disseminated in the countries concerned.

Other dissemination activities took place such as:

� compilation and maintenance of contact lists,
� information campaigns to Ministries and Planning Departments,
� Interviews with relevant stakeholders

5.2.2 Exploitation of national and regional networks of public authorities and stakeholders

National and regional networks of public authorities and stakeholders were used to promote
LUTR results (including the establishment of links with current community networks active
in the field). These exploitation activities are detailed in Table 5.3 below.
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Table 5.3 Summary of exploitation activities

Czech

Republic

� Participation in the City of Tomorrow and Cultural Heritage Conference,
held in Prague on 1-2 July 2004, with a PLUME poster session

Denmark
� participation in the Aalborg+10 Conference, with a PLUME poster
session (9/6/04 – 11/6/04 )

Germany:
� Production of PLUME leaflet in German language which was then
distributed at related thematic workshops and conferences

� Circulation of leaflet to 700 highly engaged decision makers and
planners, cooperating researchers and transport associations.

� Publishing information on PLUME activities and available reports by
ILS electronic newsletter for transport issues

� Publishing articles on PLUME results in planning magazines
� Translation of summaries of Synthesis Reports into German
� Presentations made at PLUME members at the AMUS-conference for
integrated urban and transport development 2004 in Aachen.

Ireland: � A link was made from the Centre for Transport Research website to the
LUTR website

� a short national document detailing the LUTR research was produced
and sent to all relevant parties in Ireland;

� An address list was established for distribution of PLUME research
� PLUME research was presented at national level conference, via poster
sessions and presentations

Italy: � Presentation of the PLUME activities at the CEMR seminar held in
Bologna, on 20 October 2004

� A contact list was established made up of highly visible and strongly
dedicated individuals holding positions in institutions at the national and
local level.

Norway: � A letter was sent on PLUME goals and activities to 25 contacts in
several Norwegian organisations, including the National Rail
Administration, the National Road Administration, the Oslo PT
company, the Norwegian Hauliers Association, the Association of local
and regional authorities, the National association for cyclists, and other
public bodies and NGOs.

� Contacts were developed with the Ministry of the Environment
Portugal: � A Contact Database was established

� PLUME general dissemination to municipalities and relevant institutions
(about 70 addressees)

� Production of targeted / adapted material
� Presentation of LUTR (TRANSPLUS) in the national geography
congress

� Project with Lisbon Municipality on urban freight
� Visits to new urban communities and Metropolitan areas

Spain: � Contacts were maintained with the SFMP, the Spanish section of the
Municipalities and Regions European Board.

� Regional contacts such as the main Autonomous Governments, such as
Madrid, Cataluna and Valencia were also targeted.
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The

Netherlan

ds

� Interviews were organised with key players at the Dutch Ministry of
Transport, Ministry of Spatial Planning, the KPVV (the institute
responsible for disseminating knowledge at the national level towards
regions and cities) and municipalities

� TNO presented a paper at the European Transport Conference in 2003;
‘Learning from European experiences in the field of land use and
transport planning: a Dutch case study’.

� A report was produced by TNO for Dutch land use and transport
planners which focused on applying the results of the TRANSPLUS
project to the Dutch situation in land use and transport planning.

United

Kingdom:

� Letters to all local authorities promoting PLUME were circulated along
with a copy of the PLUME newsletter. Those interested in PLUME
provided their details, allowing for the development of a 50-60 people
contact list interested in attending PLUME events. These contacts were
also sent the PLUME leaflet and were invited to the PLUME regional
seminars.

� Meetings were held with representatives from the Department for
Transport and Office of the Deputy Prime Minister (responsible for
planning) to discuss PLUME.

� Information about PLUME provided in TRL Network exchange monthly
newsletter.

5.2.3 Organisation of PLUME national seminars

A series of PLUME national seminars were held throughout the course of the project and are
summarised below. The national seminar planned to take place in Cologne; Germany in June
2005 was merged with the final PLUME conference which was held on 15 June 05 in
Cologne.

Table 5.4 Summary of PLUME national seminars

Dublin, Ireland ‘Integrated mobility policies for sustainable urban development: the

contribution of European Research’ - 4/2/04

Tony May (ITS Leeds) presented at Centre for Transport Research, Trinity College Dublin
event entitled ‘Integrated Mobility Policies for sustainable urban development: the
contribution of European Research’. The seminar was attended by about 20-30 experts with
responsibilities in the processes of mobility and land use planning at the urban and regional
level.

The Irish seminar was a good opportunity for experts in the area of transport and land use
planning to discuss the various issues, exchange experiences and make new contacts. It was
useful to present case studies from the three main metropolitan areas in Ireland (Belfast,
Cork and Dublin), in that it provided a forum for shared experiences and providing an
overview of the current situation in Ireland. It also enabled discussion on common barriers
to achieving a sustainable urban environment. The seminar timetable was adapted to enable
all of the Irish presenters to speak before hearing the experiences from the Plume research.
The city representatives requested this in that they felt it would inform the proceeding
discussion. Moving on from the seminar a core network for dissemination has been
established. Using the LUTR website the presentations and documentation from the Irish
seminar has been distributed. Members of this core group do not only include the attendees
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of the seminar, but those who have expressed an interest in the PLUME project. It is via this
network that it is intended that all future dissemination will take place. During the remaining
lifetime of the project, dissemination was conducted via email.

Stockholm, Sweden ‘Forum for sustainable traffic planning and urban development’ -

7/6/04 to 8/6/04 and repeated in April 05

The Swedish Association of Local Authorities (SALA) and the City of Stockholm arranged
a seminar which was attended by about 60 representatives of Swedish municipalities and
regions but also from state ministries, administrations and institutes. The objective of the
seminar was to show good international and Swedish examples of how decision-making and
integrated town planning and transport planning supports sustainable development in cities
and regions for example how alternatives to the private car have been supported from local
governments.

The discussions at the seminars reached the conclusion that the most important factors
behind success in the examples discussed were political leadership, competence and
cooperation between different professional groups.

Zaragoza, Spain – seminar on Planning and Urban Mobility in Europe - 24/6/04

The seminar in Spain was attended by people from different levels, such as public
institutions (Ministry for Development, regional and local governments, consultancy, and
construction companies). The majority of attendees were from Spain, although some came
from South America. The seminar was chaired by the Centre for Transport Research of the
Madrid Polytechnic (TranSyT - UPM) and ended with a lively debate which made the
following conclusions and recommendations:

� To set up, on obligatory basis, “mobility audits” in all urban plans. This could be done at
local level or for developers

� All urban developers should prove their coherence with the city mobility plan
(supposing the city has one) or, if not, develop their own.

� Creation and maintenance of national (or local) websites with data on air quality,
mobility, and, in short, all those data not found in Eurostat.

Rome, Italy ‘Sustainable Mobility and Urban Development: the European Research

Contribution’ - 18/2/05

The key challenges facing today the urban environment were discussed at this event, and
integrating land use and transport policies were presented as a way to answer to these
challenges in the medium to long term. Case studies presented at the seminar included the
London congestion charge, Stockholm land use and transport policies and Italian case
studies of Naples and Genoa. The key messages which came from the case studies
presented at the event included;

� To deal with complex urban systems adopting single measures may be useful, but rarely
sufficient. There is not a single solution to urban mobility and sustainable development
which can be applied everywhere or let alone in specific local contexts to solve a major
problem. For instance, improving public transport alone is not a solution to urban
congestion: we need also to limit the access to private vehicles in the most congested
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zones, to improve accessibility to public transport, planning denser and mixed land uses.
� So far combining policies to achieve synergies has to be accepted more or less as a
matter of principle. However, we need a wider knowledge and better proof of the effects
of packages of transport measures – including carrots and sticks – and land use planning
measures, in the short, medium- and long-term.

� Finally, there is the need to create the awareness of sustainability challenges and
possible solutions throughout the complex web of institutions – local, regional, national
- that usually are involved in ensuring the coordinated planning and implementation of
policies, and the overall success of the entire package. This awareness is the basic pre-
requisite to overcome the barriers to the integration of policies.

Crowthorne UK ‘Planning and Urban Mobility in Europe’ - 10/3/05

A workshop was held at the TRL offices in Crowthorne, Berkshire. There was a large
amount of interest in workshop and 11 representatives from local authorities attended the
event. The workshop was split into 3 discussions areas with guest speakers discussing the
following topics; ‘Today’s Challenges’, ‘Today’s Solutions’ and ‘Today’s Vision’.

The aim of the workshop was to allow representatives from UK local authorities to consider
some of the policies and ideas considered and implemented in cities in Europe in order to
help with the delivery of current polices and plans. The workshop also allowed local
authority representatives to network and discuss how to overcome issues faced in this area
of policy. The main conclusions of the discussions are outlined below;

� Many attendees wanted to be kept informed and updated on PLUME and future
European projects.

� Feedback from attendees indicated that the workshop provided a good opportunity for
networking.

� Due to local government requirements and heavy workloads PLUME and other EC
projects are often not high on their agenda.

Paris, France ‘Land Use and transport integrated strategies in Europe’ 17/3/05 -
Seminar organised by CERTU (over 150 attendees).

This event was attended by specialists in urban activities, technicians from local
communities and state services, elected representatives and academics. The presentations
included an introductory presentation about PLUME, and case study presentations from
Italy, France, Belgium, UK and Holland.

The following main questions were raised during the debate that took place throughout the
day. Whilst these exchanges were not able to provide replies to all of these questions, they
did succeed in opening up several paths of reflection, which will need to be looked at in
closer detail:

� Transferability: to what extent can urban planning and transport integrated policies
conducted in foreign countries be transferred to France? Or do they depend, on the
contrary, on specific conditions (institutional, geographical, cultural, etc.) related to a
given country?

� Density: from compact cities to polycentric cities, which urban form corresponds to a
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dense city model that favours sustainable mobility?
� Assessment: due to the complexity of relations between urban planning, transport and
life styles, are we really capable of isolating and appraising the impacts made by urban
policies on mobility practices in a relevant way?

� Real estate and accommodation: how to reconcile the need to keep control over urban
sprawling, which induces high level of car use, with the presence of an extremely taut
real-estate and property market and populations who, for the most part, would like to
live in detached homes in peripheral areas?
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6 FUTURE RESEARCH NEEDS

6.1 The identification process

The identification of research gaps and future research needs has been an ongoing part of the
PLUME project. Research gaps identified early in the project were addressed by including
additional synthesis reports. When these were revised, they were updated to reflect the
findings of the land use and transport research projects, and of related research programmes.
The remaining research gaps are summarised in this Section. They provide an outline
specification for a future research programme.

6.2 Future research needs

While the land use and transport research programme has substantially increased our
understanding of the requirements for sustainable urban land use and transport strategies,
several research needs remain. These have been categorised into seven domains. The first
three: human behaviour, technical performance and new trends, all help to increase our
understanding of the fourth: land use – transport relationships. The last three deal with ways
of conducting, disseminating, and applying that research: research methods, political
aspirations and professional applications. All of these seven domains are interdependent, and
each draws on a distinct set of disciplinary approaches. Any future research programme needs
to integrate the contributions of these different disciplines into a truly interdisciplinary
approach if it is to be successful.

Better communication of key findings from researchers to professionals, politicians and the
public will be essential if the lessons for sustainable mobility are to be learnt. Equally
importantly, cities need to learn from one another both by example and by testing the
transferability of successful initiatives. The sustainability paradigm may serve not just as a
basis for evaluating the success of different policy options, but as a means of airing societal
aspirations for the future of cities. To this end, the public needs to be more fully engaged, by
adopting a clearer and more tangible expression of the concept of sustainability.

As mentioned previously, the research needs are structured into seven research domains. The
first four research domains broadly relate to the questions concerning knowledge to answer
questions such as:

- What is the nature of things?
- How are things related?
- What happens in the world?
- What generally is the impact of x on y?

These four research domains are:

A. Human behaviour
B. Technical performance
C. New trends
D. Land use and transport relationships
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The last three research domains broadly relate to questions concerning how best to gather and
use knowledge to inform action:

- How to find out and transmit knowledge concerning the first four domains ,
- How to use this knowledge to formulate policy objectives for the benefit of society
collectively,

- How to use this knowledge to develop policy instruments and deliver policy outputs.

The three corresponding research domains respectively are:

E. Research methods,
F. Political aspirations,
G. Technical applications,

The fourth research domain, land use and transport relationships, lies at the core of this set of
research domains. In a sense it builds on the first three, and most directly feeds the last three.
The seven research domains may therefore be roughly arranged graphically as follows:

In the following sub-sections the seven research domains are explained and examples of
research needs identified from the PLUME research are given.

A. Human behaviour

This research domain concerns human needs and motivations, as applied to the land use and
transport sphere. It applies to what may be regarded as generally ‘intrinsic’ or ‘invariant’
behaviour, whatever the historical or technological context. Without a good understanding of
human behaviour, the cause-effect mechanisms of policy output and public reaction will be
uncertain. Land use transport research should therefore keep abreast of the latest findings
from disciplines such as psychology, behavioural studies, and other social sciences.

Research needs identified are:

A1 There is a need to better understand the human motivation for mobility (the
psychological and physiological desire to move and travel) over and above the need
for accessibility (the ability to get somewhere or access certain services).

A2 There are two alternative theoretical paradigms identified, regarding human behaviour
with respect to land use and transport - travel cost minimisation versus activity

D. Land use –
transport

relationships
(dynamic system
behaviour /

performance)

F. Political
aspirations

E. Research
methods

G. Technical
applications

A. Human
behaviour

C. New
trends

B. Technical
performance
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maximisation paradigms. A possibly fruitful research pursuit would be to resolve
these paradigms to offer a more effective explanation of human behaviour.

A3 There are knowledge gaps in terms of self-selectivity - the extent to which people who
prefer to walk and use public transport will choose living and working locations
whose infrastructure supply matches these travel demands.

A4 There is a lack of systematic knowledge about the effects of travel demand
management policies on mobility behaviour.

A5 There is a lack of attention paid to the ways in which information provision might
influence spatial issues in terms of lifestyle choices. Research into the psychological
factors surrounding decisions as to where to work and live, and the ways in which
information systems might influence these and assist the evolution of a more
sustainable community might be valuable.

A6 There is a need generally for systematic research into the factors that make walking,
cycling and travel by motorised modes (as driver or passenger) enjoyable.

A7 There is a need to have more sensitive ways of describing people, beyond categories
such as ‘residents’ or ‘bus passengers’. For example, to better understand users’
opinions, we must ask how individuals identify themselves both in terms of users of
the street but also in terms of other social terms. It is probably so that people adopt
different roles that become more or less important depending on the current situation
they are facing.

A8 There is need for research to address the human factors involved in influencing the
desirability of owning and / or using novel modes of transport.

B. Technical performance

This research domain concerns the technical operation and impacts of the transport and land
use system. This is to do with understanding how vehicles interact with infrastructure, and
their benefits to and impacts on different users and non users. Land use transport research
should therefore keep abreast of the latest findings from disciplines such as mechanical
engineering, traffic engineering, highway engineering, and environmental sciences.

Research needs identified are:

B1 More research is needed to understand the generation and the impacts of some
pollutants by transport, in particular fine particulates (below 2.5 µm of diameter) and
ozone.

B2 Research is needed on the ecological impacts of oil and rubber on surface water run-
off.

B3 Research is required to investigate the cumulative impacts of the simultaneous
combination of all pollutants arising from transport.

B4 There is a need for quantification and assessment of indirect or secondary effects of
noise – not just impacts on hearing, but on annoyance, interference with
communication, performance by school children, effects on sleep, and ischemic heart
disease. Clearly, this relates to human factors, although it is assumed here that what
constitutes an ‘annoyance’ or ‘health disbenefit’ is taken as given.

B5 Following earlier EC research into innovative modes of transport, there is now a need
to undertake full-scale trials of a range of concepts such as personal rapid transit and
the cybercar. Perhaps of greatest significance will be the dual-mode vehicle and its
development which will need further support.
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C. New trends

This research domain concerns the influence of new trends, which arise externally to the land
use and transport system, or are adjustments unconsciously arising from within the land use
and transport system.

This addresses the introduction of new technologies (other than transport technology covered
in research domain 2), the development of new practices, new societal and political trends
and circumstantial tendencies – all arising externally to the land use and transport system –
plus new trends or tendencies regarding the way in which the existing land use and transport
system is used, or adaptation of existing behaviour to new situations (even where the same
underlying human motivations or technologies continue to hold).

New trends are accorded a category of its own here, because these represent significant
drivers of change, and hence create new variables, new mechanisms and new unanticipated
effects. In short, these innovations almost inevitably lead to existing conceptual models and
research going out of date, and hence the need for new research. Land use transport research
should therefore be aware of general trends in society and the environment.

Research needs identified are:

C1 There is a need for more research on the likely impacts of teleworking on urban
mobility and urban land use.

C2 There is a need for more research on the likely impacts of e-commerce (teleshopping)
on urban mobility and land use.

C3 There is an urgent need for studies that look into the likely future development of
urban freight transport as consequences of developments in logistics, such as supply
chain management, just-in-time delivery and e-commerce, and their impacts on
congestion and the environment, and possible strategies to make urban freight
transport more sustainable by advanced forms of city logistics.

C4 There is a need for more research on the impacts of the ageing society on urban
mobility and consequential location patterns.

C5 There is a need for more research on how different family size and structure, and
spatial distribution of social networks, affects patterns of travel.

C6 In some parts of Europe, an understanding is needed of the implications of population
decline.

C7 There is potentially a need to address the general historic effects of democratisation,
liberalisation, deregulation and accession to the EC, in Central and Eastern European
Countries, on location and distribution of land uses, and travel patterns.

D. Land use–transport relationships.

The preceding three research domains are concerned with human behaviour, technical
performance and the dynamic effects of new trends. This fourth research domain concerns the
dynamic behaviour and performance of the land use and transport system as a whole and in
its various parts. It concerns specifically the conceptual and practical relationships between
four basic components:

- Land use – i.e., activities taking place in particular localities,
- Physical form of buildings, public spaces and urban areas – i.e., the ‘containers’ of the
human activities that constitute land uses,

- Travel – i.e., mobile activities, for getting from an origin to destination, and
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- Physical form of transport routes, networks and infrastructure.

In addition to dedicated knowledge about the land use and transport system, an up-to-date
grasp of the three preceding research domains is necessary to be able fully to understand this
topic.

Research needs identified are:

D1 There is a lack of reliable empirical evidence to support the arguments made either for
or against sprawl. Urban sprawl has negative impacts in general, but there are some
interesting exceptions, such as “canalising” urban sprawl to secondary spatial
concentrations along public transportation lines.

D2 There should be more research on the economic impact of accessibility on location,
e.g., the impact of high-speed rail stations on the prosperity of offices.

D3 More research is needed fully to understand and make use of land use pricing policies.
D4 More research is required on the manner in which the availability and use of new

modes will influence urban planning and infrastructure planning.
D5 More detailed understanding of micro-scale land use and transport interactions may be

useful, for example, the influence of local environmental and urban design features on
travel, and influences on very short trips.

D6 The effects of infrastructure provision on travel generation are incompletely
understood. While some evidence has been collected on road travel, there is not yet a
systematic understanding of the effects of provision of pedestrian and cycle
infrastructure on travel; nor a systematic understanding of the effect of road
infrastructure provision on public transport service provision.

E. Research methods

This research domain concerns the specific mechanisms of research design, execution and
dissemination. It concerns knowledge on how to firstly find out and secondly transmit the
knowledge of the first four domains in order to assist the last two. The research methods
domain here relates to the kinds of research carried out by the research community in its
widest sense, including academic researchers and professionals from the public, private and
voluntary sectors.

Research needs identified are:

E1 There is too little easily accessible information for decision makers on appropriate
indicators with respect to approximately how much effort must be put into collecting
the relevant data to make the indicator useful.

E2 There is a need for better definition and description of different settlement or land use
patterns to assist the testing of the influence of these factors, and hence better
prescription of these in planning policies. For example, there is not yet a clear
(unambiguous) and consistent use of urban form / land use pattern descriptors.

E3 There is a need to ensure the availability and comparability of information on urban
freight movement across European cities.

E4 There are gaps concerning reporting of research on management to prioritise different
uses / users groups and to assess the effects.

E5 Methods need to be devised to help technical staff get better access to research results.
E6 Methods need to be improved to inform politicians about the results of research.
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F. Political aspirations

This research domain concerns how to use the knowledge gained from the first four research
domains to formulate policy objectives for the benefit of society collectively. In other words,
it seeks knowledge not so much about the world as it is, but on the world as it could or should
be organised. This necessarily takes account of human needs, collectively, and in terms of
long-term quality of life.

Knowledge about political aspirations here relates to the kinds of knowledge used not only by
politicians, but by professional and technical staff working on their behalf, and to some
extent, the public insofar as they are involved in the policy-making process.

Research needs identified are:

F1 Operational definitions are required for the general concept of social sustainability.
These definitions should take into account basic theories of social justice and equity.

F2 Methods need to be devised for including these operational definitions of social
sustainability in formal appraisal methods.

F3 The valuation of external costs of pollution is an area in which evidence is
inconclusive or misleading.

F4 There is a need to establish the long-term present cost of global warming, because
economic techniques of discounting are not made for such long-term estimations (over
at least a century).

F5 Car use brings with it a range of well-known problems or disbenefits, each of which
may be mitigated or eliminated by some solution. But eliminating or minimising one
problem requires a readjustment of the perception of the whole problem of the car. For
example, if vehicles have cleaner engines, this to some extent reduces the need to
restrict vehicle use, but other reasons against unrestrained vehicle use remain. There is
a need to establish how best to politically weigh up the different instruments for
restraining car use.

F6 Research is required on how to develop mechanisms for incorporating socially
excluded groups into active public participation processes.

F7 Public participation has been successful in targeting locally defined stakeholders, but
it may be difficult to involve specific kinds of travellers who pass through a particular
area. There is a need to improve ways of capturing knowledge about the needs of
travellers passing through an area or using infrastructure in transit.

F8 Research is required on how the techniques used in plan-led strategy development
processes (e.g., modelling, appraisal, mathematical optimisation) can be used in an
overall framework dedicated to encouraging participatory democracy by stakeholders.

F9 Research is required on how to develop mechanisms to encourage the participation in
long-term strategic planning of those who are mainly interested in discussing short-
term schemes.

G. Technical applications

This research domain concerns the knowledge needed to develop policy instruments and
deliver policy outputs. This effectively concerns the technical and operational practices by
which the political aspirations of the preceding research domain are realised. In contrast to
research domain two (technical performance), this final research domain is in a sense to do
with the ‘performance’ of the transport and land use planning professionals.
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Research needs identified are:

G1 Some implementation tools (indicator research, land use and transportation modelling)
are often not sufficiently well known or used.

G2 The relevance of land use and transportation modelling outputs is still often hampered
by an insufficient understanding of the underlying behavioural and structural
mechanisms involved.

G3 Further development is needed in the range of types of predictive model and the
interactions between them, so that cities are better able to use appropriate tools to
answer questions at different levels of detail.

G4 Financial constraints and political considerations often hinder implementation that
might otherwise proceed successfully. An important requirement in implementation
research is thus, the accessible and detailed documentation of good practice case
studies – as well as potential problem areas – to facilitate learning from experience.

6.3 Concluding Comments

While the first four research domains may be regarded as distinct topics – which may be
pursued by researchers of different disciplinary backgrounds – they are to some extent
interdependent. Therefore, research activity should ‘read across’ from one to another, in order
to be able to draw robust conclusions. For example, research into new modes of transport
should address not just the technological aspects of vehicles and infrastructure, but should
also address human factors associated with uptake of new technology. Land use and transport
research should therefore draw from the knowledge of a breadth of disciplines, including but
not limited to behavioural science, economics, geography, engineering, technology and
environmental science – and the significant linkages between them.

Regarding research domain E (on the issue of generation and transmission of knowledge),
there would appear to be merit in closer communications between parallel research teams,
and pooling of their research findings, allowing gaps and inconsistencies to be identified and
corrected, and allowing standardisation of terms where appropriate, and a common
understanding of the key results.

Research domain F (on the question of “how should the world ideally be organised?”), is
perhaps less likely to yield universally agreed answers, since each community (whether a
village community or the European Community as a whole) will have its own circumstances
and priorities. That said, different communities can learn from each other regarding how best
to develop and express their aspirations, considering all sections of society.

Research domain G (the question of development and delivery of policy instruments), is
perhaps intermediate between the above cases in justifying some degree of collaboration both
between researchers and between professionals in different cities.

In each case, it is clear that better communication of key findings from researchers to the
ultimate decision-makers – whether these be professionals, politicians, or the public voting on
some new transport or land use policy directly or indirectly – will be advantageous. This not
only means better communication of certain research findings within a city context, say from
a city authority research team to the political leadership, but also better communication of
any ‘universally agreed’ key findings from the research community as a whole.
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PLUME has served these various purposes: to draw attention to commonly understood
findings, as well as to identify gaps and any inconsistencies in findings from research. A
further future step would be to address the particular research gaps or inconsistencies
identified in PLUME by undertaking new research in the areas indicated.

Finally, it may be suggested that the sustainability paradigm may serve not only as a means
of organising evaluation of possible benefits and disbenefits of policy outcomes, but also as a
means of airing different facets of societal aspiration in the first place. To date, perhaps, the
sustainability paradigm has been mostly a concern of the research, professional and to some
extent political communities (the language of transport and planning policy often being
couched in terms of sustainability). However, in order to more fully engage the public,
perhaps a clearer and more tangible expression of sustainability concepts – or the key social,
economic and environmental impacts that they relate to – will be required, in order to
effectively generate and then resolve the necessary debates about the policy alternatives and
their consequences for the city of tomorrow.

7 POLICY IMPLICATIONS AND CONCLUSIONS

7.1 Integrating land use planning and transport policies for sustainable cities

One important finding of many projects in the land use and transport research cluster was that
integrated land use and transport strategies are more successful than isolated individual
policies in either field. Findings include:

� Land use and transport policies are only successful in reducing travel distances, travel
time and the share of car travel if they make car travel less attractive (i.e., more expensive
or slower) and provide attractive land use alternatives to suburban living.

� Land use policies to increase urban density or mixed land use without accompanying
measures to make car travel more expensive or slower have little effect as people will
continue to make long trips to maximise opportunities within their travel cost and travel
time budgets. However, these policies are important in the long run as they provide the
preconditions for less car-dependent lifestyles in the future.

� Transport policies making car travel less attractive are very effective in achieving the goal
of reducing travel distances and the share of car travel. However, they depend on a spatial
organisation that is not too dispersed. In addition, highly diversified labour markets and
different work places of workers in multiple-worker households set limits to an optimum
coordination of work places and residences.

� Large retail and leisure facilities that are not spatially integrated increase the distances
travelled by car and the share of car travel. Land use policies to prevent the development
of such facilities (‘push’) are more effective than land use policies aimed to promote
high-density, mixed-use development (‘pull’).
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� Transport policies to improve the attractiveness of public transport have in general not led
to a major reduction of car travel, attracted only limited development at public transport
stations, but contributed to further suburbanisation of the population.

In general, the impacts of 'pull' measures, e.g., of land use measures, or of improvements in
public transport, are much weaker than the impacts of 'push' measures, i.e., of increases in
travel time, or travel cost, or other constraints on mobility. In summary, if land use and
transport policies are compared, transport policies are far more direct and efficient in
achieving sustainable urban transport. However, accompanying and supporting land use
policies are essential for creating less car-dependent cities in the long run.

7.2 Developing a sound decision-making process

The successful implementation of the policy recommendations set up by the projects of the
LUTR cluster often depends on the ability of decision-makers and of the decision-making
process to integrate the elements necessary for overcoming traditional barriers to these
policies. Social acceptance is vital for the success of many transport and land use policies
and some actions need to be marketed to citizens. It is also necessary to implement
frameworks which allow potential legal, institutional, financial, political and cultural barriers
to be overcome.

7.2.1 Public consultation

Land use and transport policies directly affect the lives of citizens. Successfully achieving the
integration of sustainable land use and mobility policies will often depend on the ability to
influence citizen’s behavior. To guarantee the best chances of success for these policies, it is
therefore necessary to obtain broad support and acceptance within the population. For this
reason public consultation is extremely important and is likely to aid the implementation of
policies. Public consultation is already recommended by European experts and several land
use and transport policies have been developed with public involvement. Consultation with
the public also enables the integration of suggestions in potential new solutions. Public
consultation and /or participation can take place at different stages of the planning process.

7.2.2 Overcoming barriers – setting the right framework

Many types of barrier can be encountered during the implementation of policies. Many of
these barriers could be largely removed if:

� The right institutional and administrative framework is implemented to avoid inter-
territorial conflicts relating to the competence and power of different organisations and of
different levels of government in relation to taxation of both land use and transport assets
and activities, on the one hand, and financing of current and capital expenditure for the
provision of public services and infrastructures, on the other.

� Such solutions could provide an institutional setting to allow the problems to be
addressed at the right level, overcoming for instance the fragmentation of decision
making between neighbouring local authorities for one single metropolitan area. It could
also require the implementation of a framework allowing for coordination between
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various agencies/organisations to ensure efficient complementarity and integration of
policies.

Public-private partnerships can also play a positive role in improving the coordination
between various organisations and levels of intervention if:

� A framework is created for encouraging exchanges between international project finance
and local property development to allow for the adoption of value capture and innovative
finance.

� Project evaluation methods and procedures are enhanced and the risk allocation between
public and private sectors is clearly defined.
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8 CONCLUSION

The overall objective of PLUME was to “facilitate the transfer of innovation in the field of
planning and urban mobility from the research community to End Users in the cities of

Europe in order to improve urban quality of life”. We believe that this objective has been
achieved in the following ways:

� A comprehensive synthesis of research findings and case studies with recommendations
as to which policies, measures and tools are best able to meet the need for sustainable
development, taking account of user needs and barriers to implementation, has been
produced, culminating in the Third State of the Art Review. This final review is a
substantial contribution to knowledge in the LUTR field and contains material of
considerable value to researchers, decision-makers and practitioners.

� A real dialogue between researchers and End Users has taken place at three workshops.

� A benchmarking exercise to compare planning and urban mobility policies, measures and
tools in the End User Group cities has been undertaken.

� Project results have been disseminated via the LUTR website (which was actively
maintained by PLUME during the course of the project), and via brochures, newsletters,
conference presentations and the final conference in Cologne.

� Active exploitation of the project has taken place through national and regional networks
of public authorities and stakeholders and by the organisation of a series national/regional
seminars targeted at End Users. In addition the Decision Makers Guidebook (DMG)
originally produced by the PROSPECTS project was updated and re-printed as part of
PLUME.

Detailed conclusions have been drawn at the end of each chapter throughout this report. The
key messages are summarised below. Some of these benefit from the discussions that took
place during the final conference and workshop.

1. Better communication of key findings from researchers to the ultimate decision-makers
will be advantageous. PLUME has served this purpose by drawing attention to commonly
understood findings, as well as to identify gaps and any inconsistencies in findings from
research. A further step would be to address the particular research gaps identified by
PLUME End Users by undertaking new research in the areas indicated in Chapter 6.

2. The inadequacy of real integration between land use and mobility planning has been
evident for many years, and a number of barriers remain. Ideally integrating transport and
land use planning needs to be tackled at regional level first, before being tackled at a local
(city) level.

3. It is the responsibility of national governments to ensure that regional land use and
mobility planning systems are strong enough to achieve good vertical integration
(consistency between local and regional plans) and horizontal integration (cooperation
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between local authorities within a region). The European Union should set the overall
framework and establish standards for good practice.

4. It is important to increase the understanding of the public, politicians and the media about
LUTR activities by directly involving them in future research programmes. In order to do
this, a clearer and more tangible expression of transport and land use planning concepts
and issues is required. In order to influence End Users, PLUME recommendations could
be tied into existing European directives on the environment, or could be communicated
in new ways, for example in the context of improving the health of citizens.

5. End User regions and cities should be involved in the process from the beginning in order
to achieve a more integrated approach between land use and mobility planning.
Demonstration projects are an important way of achieving this, but the research
institutions are still key so that conclusions can be drawn from the demonstrations.

6. The End User cities participating in PLUME all agree that the network has been of
benefit and that European cooperation and networking are positive aspects for improving
knowledge and key to the success of achieving integrated policies. The End Users would
like the work of the PLUME thematic network to continue and the momentum to be
maintained.

7. While the land use and transport research programme has substantially increased our
understanding of the requirements for sustainable urban land use and transport strategies,
the barriers to implementing them and the potential benefits from doing so, several
research needs remain. These are detailed in Chapter 6 of this report and provide an
outline specification for a future research programme.

8. There are limited opportunities to continue further research in FP6, including an
Integrated Project focussed on land use and a small Coordinating Action looking at
scenarios for transport and land use. Furthermore, in order to continue the Benchmarking
work carried out as part of PLUME, End User cities have been invited to join the third
year of the Urban Transport Benchmarking Initiative to form a Benchmarking group
focused on land use and mobility.

9. Whilst FP6 is not particularly relevant to PLUME, it is to be hoped that opportunities will
arise in FP7.



ANNEXA

PLUME Newsletter June 2005


















