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Foreword 

This paper has been produced as part of the activities of the TRKC (Transport Research 
Knowledge Centre) project of the Sixth Framework Programme, priority thematic area 
“Sustainable Development, Global Change and Ecosystems”.  

The aim of TRKC, as its predecessor project EXTR@Web, is to collect, structure, analyse 
and disseminate transport research results. It covers EU-supported research as well as 
key research activities at the national level in the European Research Area (ERA) and 
selected global programmes. The main dissemination tool used by TRKC is the web portal 
at http://www.transport-research.info/web/index.cfm. 

The approach to dissemination of results of research projects adopted by the TRKC team 
includes the following three levels of analysis: 
• Project Analysis, which provides, project by project, information on research 

background, objectives, results, technical and policy implications; 
• Thematic Analysis, which pools findings of research projects according to a 

classification scheme based on thirty themes, fixed for the project life time; the product 
of this analysis activity is the set of Thematic Research Summaries (TRS); the 
present document belongs to this set; 

• Policy Analysis, which pools findings of research projects according to combinations of 
themes based on ad-hoc policy priorities which are agreed with DGTREN of the 
European Commission and a representative group of research users. 

This Thematic Research Summary deals with Land Use Planning. The aim is to provide 
the reader with a synthesis of results of completed European projects related to the theme 
of Land Use Planning. The paper is intended for policy makers at the European, national 
and local levels, as well as any interested reader from other stakeholders and from the 
academic and research communities. 

Disclaimer and acknowledgement 

The TRKC team is fully responsible for the content of this paper. The content of this paper 
does not represent the official viewpoint of the European Commission and has not been 
approved by the coordinators of the research projects reviewed. 

The authors would like to thank Prof. Michael Wegener from Spiekermann&Wegener for 
underatking an external review of this paper. 
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Executive Summary 

This Thematic Research Summary on Land Use Planning aims to provide the reader with 
a synthesis of results of completed European research projects related to that theme. It 
consists of two main parts. The first part includes a brief overview of the scope of the 
theme and summarises the main policy developments at EU level relevant to the theme. 
The second part contains a synthesis of the main findings and policy implications from 
research projects and identifies the implications for further research. The research projects 
for which the synthesis is provided are European (EU-funded and national) projects that 
are completed and with results publicly available. The EU projects included in this paper 
have been funded by the Fifth and the Sixth Framework Programmes. Projects that had 
been reviewed in the related paper produced within the predecessor project EXTR@Web 
are only briefly summarised in the background section for each sub-theme. 

The land use planning tool focuses not on the transport system itself, but on the land use 
patterns which generate the demand for transport. The overall emphasis is usually on 
shaping the pattern of development and influencing the location, scale, density, design and 
mix of land uses in order to reduce the need to travel, reduce the length of journeys and 
make it easier for people to access jobs, shopping, leisure facilities and services by public 
transport, walking and cycling. Another important aspect is development control, designed 
to match the traffic impact of developments with the ability of the transport system to cope 
with the pedestrian and vehicular traffic they generate. 

Land use and transport are interlinked as land use affects and is affected by transport 
policy. To have an efficient and effective transport system implies getting the land use 
planning right, and planning urban development implies getting the transport access right. 
In other words, the different policy spheres and disciplines have to work together to deliver 
the best results for the functioning of a region, town or city. 

While land use distribution and the design of development does not necessarily itself 
cause shifts towards more sustainable travel behaviour, it can provide choice and support 
more sustainable behaviour – and at least improve on previous practice in which the most 
sustainable options were often ‘designed out’ from the outset. A combination of 
complementary land use planning measures can provide an integrated package where 
each element reinforces each other towards the ‘more sustainable’ outcome. 

Continuing growth of demand for transport leads to various problems in urban areas such 
as congestion and delays. Most powered forms of transportation cause noise and 
pollution, produce CO2 emissions, and the continuing growth of transport demand is one 
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of the major causes of climate change. It is increasingly seen that land policies have a role 
to play in addressing these issues. 

The growing threat of climate change and the fact that the contribution of transport to the 
Europe's overall greenhouse gas emissions continues to increase gives a new urgency to 
finding ways of dealing with the environmental problems in urban areas. A much faster 
transition towards more sustainable urban transport and land use patterns is needed. The 
new challenges of climate change and the urgent need to take action in all fields to limit 
CO2 emissions point to a growing need for a new collective European effort if the 
greenhouse gas reduction targets of the European Union and its member states are to be 
achieved. 

Much of the recent policy interest has centred around urban land-use and transport 
planning. The European Commission plays a stimulating role in the development and 
implementation of policies in the field of integrated land-use/transportation planning and 
acknowledges the importance of an integrated approach to managing the urban 
environment. Significant measures of land use planning, noise reduction and air quality 
improvement can be more effectively implemented at the local level when integrated into a 
local strategic management framework. 

A range of policy measures is available to influence travel demand. Of these, land use 
planning measures can contribute, but these may take a long time to take effect. On the 
other hand, this long term nature means that land use planning measures can set the 
physical pattern upon which mobility patterns are based for generations. Therefore, 
effective transport planning requires long-term vision to plan financial requirements for 
infrastructure and vehicles, to design incentive schemes to promote high quality public 
transport, safe cycling and walking and to coordinate with land-use planning at the 
appropriate administrative levels.  

The environmental problems in cities are particularly complex as their causes are inter-
related. Local initiatives to resolve one problem can lead to new problems elsewhere and 
can conflict with policies at national or regional level. Sustainable urban design 
(appropriate land-use planning) will help reduce urban sprawl and the loss of natural 
habitats and biodiversity. Integrated management of the urban environment should foster 
sustainable land-use policies which avoid urban sprawl and reduce soil-sealing, include 
promotion of urban biodiversity and raise awareness for urban citizens. Avoiding urban 
sprawl through high density and mixed-use settlement patterns offers environmental 
advantages regarding land use, transport and heating contributing to less resource use per 
capita. 
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Two sub-themes are considered in the synthesis of the findings from research projects. 

The first sub-theme considers those projects that have studied urban environments and 
most particularly town and city centres and main urban streets. Projects included in this 
summary include those that have developed frameworks, methodologies and toolkits for 
developing integrated approaches to urban transport and land-use planning, including the 
design of mixed-use street environments. Projects that have investigated ways of 
promoting and supporting the use of cycling and walking through integrated land-use and 
transport planning are also reported. 

The second sub-theme includes information on those projects that have instead adopted a 
more regional view to transport and land-use planning, including projects focused on large 
metropolitan regions. A particular research theme relates to the role of metropolitan 
suburban rail systems in promoting sustainability, and the need to integrate land-use and 
spatial planning with such transport infrastructure investment to ensure that adverse 
effects such as urban sprawl do not occur when such systems are improved. On a more 
regional level, projects are reported which have examined the links between transport 
planning and infrastructure investment, land-use planning and regional economic planning, 
to ensure that regional transport systems support economic goals and reduce the 
problems of peripherality. It is also reported that in the future, integrated transport and 
land-use planning will be needed to produce a sufficiently large response to the need for 
greenhouse gas reduction and energy conservation. 

The implications of research findings for policymaking and future research activities have 
also been considered. After some years of relative neglect, a more integrated approach to 
the planning of transport and land-use seems to be returning to favour. This change is 
being driven at least in part by the sustainability agenda, a pressing need for greenhouse 
gas reduction and by the need to prepare for a future in which energy for transport is 
scarcer and considerably more expensive. It is also being influenced by recognition of the 
fact that the growing European population will increasingly live in urban and metropolitan 
regions, and that sustainability of such places will depend on successful integration of land 
use patterns, urban design and transport planning. Much research is required, however, to 
understand how this sustainability can be achieved in practice. 
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Acronyms 

CEC Commission of the European Communities 

DGEnviro The Environment Directorate-General at the European Commission 

ERA European Research Area (EU27 + Norway, Switzerland, Iceland, Turkey 
and Croatia) 

EU European Union 

EXTR@Web Exploitation of Transport Research Results via the Web (DG TREN FP5 
Accompanying Measure project) 

FP 4 (5, etc) EC Fourth (Fifth, etc) Framework Programme 

TRKC Transport Research Knowledge Centre; TRKC website available at 
http://www.transport-research.info/web/index.cfm 

TRS Thematic Research Summary 
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1. Introduction 
This paper is the first version of the Thematic Research Summary (TRS) on Land Use 
Planning produced within the TRKC project. It provides a structured review of the research 
relating to land use planning, carried out in European transport research projects. “Land 
Use Planning” is one of the thirty themes in the classification scheme adopted by the 
TRKC project. The full scheme is shown in the table below. 

              Table 1. The classification scheme adopted in TRKC 

Sectors 

• passenger transport 
• freight transport 

Geographic 

• urban transport 
• rural transport 
• regional transport 
• long-distance transport 
• EU accession issues 

Modes 

• air transport 
• rail transport 
• road transport including walking and cycling 
• waterborne transport 
• innovative modes 
• intermodal freight transport 

Sustainability policy objectives 

• economic aspects 
• efficiency 
• equity and accessibility 
• environmental aspects 
• user aspects 
• safety and security 

Tools 

• decision support tools 
• financing tools 
• information and awareness 
• infrastructure provision including TENs 
• integration and policy development 
• Intelligent Transport Systems ITS 
• regulation/deregulation 
• land-use planning 
• transport management 
• pricing and taxation 
• vehicle technology 
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The categories in the classification scheme shown in the above table have been adopted 
to enable comprehensive searching for project information available through the TRKC 
portal, and to ensure comprehensive coverage of research results and appropriate policy 
analysis in the Thematic Research Summaries (TRSs). Definitions for each category 
(which is also a theme in its own right) can be found on the TRKC website available at 
http://www.transport-research.info/web/projects/transport_themes.cfm. 

In the predecessor project EXTR@Web, TRSs were produced for 28 of the 30 themes (the 
reduced number of TRSs resulting from merging of some themes into a single TRS). The 
TRKC project has produced first versions of TRSs for a sub-set of themes for which a 
critical mass of results from projects is available by December 2009. The preparation of 
final versions of TRSs for the full set of themes is planned by the end of the TRKC project 
in June 2010. 

The thematic research summary produced in the predecessor project EXTR@Web 
(EXTR@Web, 2006) had reviewed research from European projects belonging to the 
Fourth and Fifth Framework Programmes (FP4 and FP5) and national projects. The 
present paper adds new projects to the analysis that have reported since that paper, 
including various European projects from FP5 and the Sixth Framework Programme (FP6).  

The research reviewed in this paper does not represent the whole range of research 
dealing with land use planning carried out in the European Research Area (ERA). The 
paper focuses on research from those projects which have made documentation on results 
available to the TRKC team after the issue of the EXTR@Web paper (EXTR@Web, 2006). 
A summary of the research reported on in the EXTR@Web paper is also included to make 
the reader aware of a wider range of research relevant to the theme. 

The paper is organised as follows. Section 2 includes a brief analysis of the scope of the 
theme. Section 3 provides an overview of the relevant policy developments at EU level, 
explaining at the same time why the theme is important from a policy viewpoint. The 
sources for this section are principally European Commission documents which have set 
the policy agenda such as white papers, green papers and communications. 

Section 4 reports on the results from research projects. The section is structured according 
to sub-themes to make the broad area of research which has dealt with land use planning 
aspects more manageable.  
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The following two sub-themes have been considered: 

• Sub-theme 1: Integrated transport and land-use planning – the urban perspective; 
• Sub-theme 2: Integrated transport and land-use planning – the wider regional 
perspective; 

For each sub-theme research objectives are reported on and findings from research 
projects are synthesised. A special focus is given to the policy implications of research 
results. Section 4 concludes with an overview of the research gaps which could be 
identified from the projects, and hence indicates topics for future research. Sources for 
Section 4 are documents available from the projects and reporting on achievements, 
essentially the project final reports and selected deliverables.  

The research projects listed under each of the sub-themes are shown in the Annex to this 
paper. Hyperlinks to project websites (if available) are also included. In several cases 
these websites make the project documentation available to the public. This may include 
final reports and project deliverables. 



 

Thematic Research Summary: “Land Use Planning”  Page: 12 of 35 
Transport Research Knowledge Centre 

 

2. Scope of theme “Land Use Planning” 

2.1 Definition of theme 

This tool, land use planning, focuses not on the transport system itself, but on the land 
use patterns which generate the demand for transport. 

The overall emphasis is usually on shaping the pattern of development and influencing the 
location, scale, density, design and mix of land uses in order to reduce the need to travel, 
reduce the length of journeys and make it easier for people to access jobs, shopping, 
leisure facilities and services by public transport, walking and cycling. 

Another important aspect, not specifically aimed at traffic reduction, is the general problem 
of matching the traffic impact of developments with the ability of the transport system to 
cope with the pedestrian and particularly the vehicular traffic they generate – this is 
generally referred to as ‘development control’. It has long been recognised by transport 
planners that a change in land-use will often have transport implications, particularly the 
need to take into account its interaction with neighbouring land–uses and its consequent 
effect on the adjacent transport system. The assessment of the traffic impact of any 
proposed development should thus identify the potential transport problems and benefits 
that would result from the development and any associated traffic management measures 
and highway alterations necessary to alleviate them. 

2.2 Topics included in theme 

• Land use density and clustering: Density refers to the number of people or jobs in a 
given area, while clustering refers to common destinations located close together. 
Density and clustering can be measured at various scales: region, county level, 
municipal jurisdiction, neighbourhood, census tract, city bocks or individual campuses 
and buildings. Density and clustering can have significant impacts on travel patterns 
through the following mechanisms: 

o Land use accessibility: the number of potential destinations located within a 
geographic area tends to increase with population and employment density, 
reducing travel distances and the need for individual automobile travel. 
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o Transport choice: increased density tends to increase the number of 
transportation options available in an area due to economies of scale. 

• Land use mix: Mixed land use (such as locating appropriate businesses and public 
services in or adjacent to residential areas) can reduce per capita vehicle travel. It 
tends to reduce the distances that residents must travel for some services, and allows 
more use of walking and cycling for such trips. 

• Public transport-orientated development: Households living in neighbourhoods 
orientated to public transport tend to own fewer cars, and people working in such 
areas are more likely to commute by alternative modes because they do not need a 
car to run lunchtime errands. 

• Site design and building orientation: People tend to walk more and drive less in 
areas with traditional pedestrian-oriented commercial districts where building 
entrances connect directly to the sidewalk than in areas with car-orientated 
commercial strips where buildings are set back and separated by large parking areas. 

• Cumulative Impacts: The transport effects of density and clustering, land use mix, 
public transport access, street design and building design tend to be cumulative. As an 
area becomes more urbanised (more dense and mixed activities, higher land prices 
and less parking), transportation diversity tends to increase, with fewer trips by car and 
a greater portion of trips by walking, cycling and public transport. 

The above summary of topics describes the principal breakdown of technical, 
organisational and managerial aspects that come under the theme, whereas Chapter 4 of 
this document reflects sub-themes according to actual priorities in transport research 
policy. 
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3. Policy context 

Land use and transport are interlinked as land use affects and is affected by transport 
policy. To have an efficient and effective transport system implies getting the land use 
planning right, and planning urban development implies getting the transport access right. 
In other words, the different policy spheres and disciplines have to work together to deliver 
the best results for the functioning of a region, town or city. 

The "Citizen's Network" Green Paper (CEC, 1995) stated that better planning of land use 
could help bring about a more balanced transport system. Such planning includes 
ensuring that businesses and other activities are concentrated in areas well served by 
public transport, and reducing distances between residential areas and shops and schools. 
The Green Paper claimed that “implementation of land-use rules aimed at improving 
access to work and other services offered an opportunity to improve passenger transport 
systems and reduce the need to travel for mobility.” 

Such strategies to achieve this include: 
• Concentrating residential development at stations along public transport corridors; 
• creating a high density of trip-attracting activities in central areas well served by public 

transport; and 
• issuing guidelines which try to ensure that new development is accessible to public 

transport. 

While land use distribution and the design of development does not necessarily itself 
cause shifts towards more sustainable travel behaviour, it can provide choice and support 
more sustainable behaviour – and at least improve on previous practice in which the most 
sustainable options were often ‘designed out’ from the outset. 

A combination of complementary land use planning measures can provide an integrated 
package where each element reinforces each other towards the ‘more sustainable’ 
outcome. 

Much of the recent policy interest has centred around urban land-use and transport 
planning. The European Commission considers that: 
• “Urban areas play an important role in delivering the objectives of the EU Sustainable 

Development Strategy; 
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• the quality of life of European citizens is directly influenced by the state of the urban 
environment; and 

• a high quality urban environment also contributes to the priority of the renewed Lisbon 
Strategy to ‘make Europe a more attractive place to work and invest’. The 
attractiveness of European cities will enhance their potential for growth and job 
creation, and cities are therefore of key importance to the implementation of the Lisbon 
Agenda.” (CEC, 2006a). 

The European Commission plays a role in stimulating the development and 
implementation of policies in the field of integrated land-use/transportation planning. Its 
Action Plan on Urban Mobility acknowledges the importance of an integrated approach to 
managing the urban environment claiming that “an integrated approach is not only needed 
for the development of transport infrastructure and services, but also for policy making to 
link transport with environment protection, healthy environments, land use planning, 
housing, social aspects of accessibility and mobility as well as industrial policy. Developing 
strategic, integrated transport planning, establishing appropriate mobility planning 
organisations and setting realistic targets are essential to address the long-term 
challenges of urban mobility, while supporting also cooperation with and between transport 
operators.” (CEC, 2009a) 

It is widely recognised that the most successful local authorities use integrated approaches 
to manage the urban environment by adopting long-term and strategic action plans. 
Significant measures of land use planning, noise reduction and air quality improvement 
can be more effectively implemented at the local level when integrated into a local 
strategic management framework (CEC, 2006b). 

The growing threat of climate change and the fact that the contribution of transport to the 
Europe's overall greenhouse gas emissions continues to increase gives a new urgency to 
finding ways of dealing with the environmental problems in urban areas. A much faster 
transition towards more sustainable urban transport and land use patterns is needed. The 
new challenges of climate change and the urgent need to take action in all fields to limit 
CO2 emissions now point to a growing need for a new collective European effort. Only a 
major European initiative can give the necessary acceleration of the process of 
transformation to better coordinated sustainable transport and land use patterns for the 
future. The EU has limited powers in this field, and application of the principle of 
subsidiarity means that most of the primary responsibilities for local transport and land use 
planning will remain at local and national levels. Nevertheless there is room for “a 
significant strengthening of European activity to catalyse and encourage action at local and 
national level, and particularly bearing in mind the leading European role in combating 
climate change and promoting the reduction of carbon emissions” (EESC, 2009). 
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Continuing growth of demand for transport leads to congestion and delays. Most powered 
forms of transportation cause noise and pollution, produce CO2 emissions, and the 
continuing growth of transport demand is one of the major causes of climate change. It is 
increasingly seen that land policies have a role to play in addressing these issues, and that 
transport, mobility, land-use and other policies need to include measures designed to 
reduce or contain the overall demand for transport, and to encourage people to use more 
sustainable transport modes such as public transport, walking and cycling in preference to 
the private car (EESC, 2009). 

Four key new policy goals for sustainable transport and land-use have been identified: 
• “Encourage people to choose residential locations closer to their places of work, 

education and recreation, and/or ensure that jobs and educational establishments are 
provided closer to residential areas, in order to reduce congestion, pollution and 
greenhouse gas emissions, and to restore viability to local communities. 

• Encourage people where possible to use public transport or walk or cycle and 
discourage car use. 

• Encourage businesses to use more local sources of supply of materials and labour so 
as limit the transport movements they create. 

• Reawaken interest in more local destinations for holidays so as to reduce or limit the 
ever-growing demand for air transport and the damage this causes to the environment” 
(EESC, 2009). 

Whilst land use planning measures can contribute to the management of transport demand 
they may take a long time to take effect. The conversion of existing building stock and 
neighbourhoods takes place at a slow rate of change – a typical figure for the rate of 
turnover of the urban fabric is 1% per year. Therefore, the switch from, say, a policy of 
minimum housing density and maximum parking standards to a policy of maximum 
housing density and minimum parking standards will take some years to have an effect, 
since a large proportion of the existing urban development will already be laid out to 
previous standards. 

On the other hand, this long term nature means that land use planning measures can set 
the physical pattern upon which mobility patterns are based for generations. Put another 
way, once good practice has been invested in, it is less easily undone. The suburbs of the 
mid-20th century – built to low density but before mass car ownership – have meant that 
car-orientation has been ‘built in’ to those localities for decades. This also implies that if we 
can ‘build in’ sustainability-oriented (e.g. travel-minimising) features to new development, 
we could expect these to be a worthwhile investment prevailing over decades to come. 
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Effective transport planning requires long-term vision to plan financial requirements for 
infrastructure and vehicles, to design incentive schemes to promote high quality public 
transport, safe cycling and walking and to coordinate with land-use planning at the 
appropriate administrative levels. Transport planning should take account of safety and 
security, access to goods and services, air pollution, noise, greenhouse gas emissions and 
energy consumption, land use, cover passenger and freight transportation and all modes 
of transport. Solutions need to be tailor-made, based on wide consultation of the public 
and other stakeholders, and targets must reflect the local situation. The Commission 
strongly recommends local authorities to develop and implement Sustainable Urban 
Transport Plans (CEC, 2006b). 

The White Paper “European transport policy for 2010: time to decide” claims that urban 
and land-use planning policy can be used to avoid unbalanced planning of the distances 
between home and work which can lead to an increased need to travel (CEC, 2001). 

The trend towards the concentration of activities has produced a large amount of ‘forced’ 
mobility, owing to a worsening of accessibility conditions. When taking land-use planning 
or location decisions, public authorities and companies should take into account the 
consequences of their choices in terms of travel needs of clients and employees in 
addition to the transport of goods. Sound planning should also facilitate the seamless 
integration of the different transport modes. (CEC, 2009b) 

The general impression of the planning policy contribution – that denser, more compact, 
mixed use settlements, and medium-large settlements tend to exhibit a greater propensity 
for travel by public transport and on foot, and to generate shorter journeys – is one often 
supported by evidence, and rarely if ever diametrically contradicted (Hall and Marshall, 
2002). While denser cities are better served by collective modes of transport, the 
availability of land and public acceptability to construct new infrastructures for public or 
alternative means of transport will remain a great challenge (CEC, 2009b). 

The Environment Directorate-General at the European Commission (DGEnviro) has 
coordinated a series of working groups on aspects of the development of its Thematic 
Strategy for the Urban Environment. The priority themes covered by the groups were: 
Sustainable Urban Transport, Sustainable Urban Management, Sustainable Urban 
Construction and Sustainable Urban Design. The objective of all four working groups was 
to identify the barriers to the implementation of the ‘best practice’ techniques in the 
European urban areas and to propose specific measures and actions that can be taken at 
the European level to overcome these barriers. 
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The European Commission’s Thematic Strategy on the Urban Environment outlines the 
following policy dimensions of land use planning: 
• The interrelation between problems associated with poor quality of the built 

environment and socio-economic problems; 
• the need for integrated approaches to managing the urban environment; 
• land use planning as an integral part of transport planning; 
• appropriate land-use planning as a means to reduce urban sprawl and the loss of 

natural habitats and biodiversity; and 
• land use policy measures aimed at avoiding urban sprawl through high density and 

mixed-use settlement patterns and hence contributing to reduced natural resource use 
per capita. (CEC, 2006b)  

The environmental problems in cities are particularly complex as their causes are inter-
related. Local initiatives to resolve one problem can lead to new problems elsewhere and 
can conflict with policies at national or regional level. For example, policies to improve 
suburban rail services can lead to migration away from the city centre.  Problems related to 
a poor quality built environment are often linked to underlying socio-economic problems 
(CEC, 2006b). 

Sustainable urban design (appropriate land-use planning) will help reduce urban sprawl 
and the loss of natural habitats and biodiversity. Integrated management of the urban 
environment should foster sustainable land-use policies which avoid urban sprawl and loss 
of green space, include promotion of urban biodiversity and raise awareness for urban 
citizens. Avoiding urban sprawl through high density and mixed-use settlement patterns 
offers environmental advantages regarding land use, transport and heating contributing to 
less resource use per capita. (CEC, 2006b). 
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4. Research findings 

4.1 Introduction 

The research which is synthesised in this paper is reported according to two sub-themes. 

This TRS reviews and summarises EU and national research projects that have focused 
on transport planning and also urban, regional or spatial planning, in an integrated manner.  

Sub-theme 1 considers those projects that have studied urban environments and most 
particularly town and city centres and main urban streets. 

Sub-theme 2 considers those projects that have instead adopted a more regional view to 
transport and land-use planning, including projects focused on large metropolitan regions. 

 

 

 
Table 2. EU-funded and national projects relevant to the theme 
 
Sub-theme Contributing projects 
1. Integrated transport and land-use 
planning – the urban perspective 

Projects covered in this paper: 
ARTISTS; ASI; Built environment variables 
influencing pedestrian trips: Guidelines for the 
design of pedestrian-oriented urban 
development: Towards a walkable city; 
SPICYCLES; The Attractive City - Traffic 
integration or segregation for the sustainable 
city; 

Sub-theme 1
Integrated transport and 
land-use planning – the 

urban perspective 

Sub-theme 2 
Integrated transport and 
land-use planning – the 

wider regional 
perspective 
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Projects covered in the EXTR@Web paper: 
BAHN.VILLE; ECOCITY; HITRANS; IFPLUT; 
PLUME; SCATTER; TRANSECON; 
TRANSPLUS; VELO.INFO; ISHTAR; 
PROPOLIS; PROSPECTS; SUTRA; UG220 

2. Integrated transport and land-use 
planning – the wider regional 
perspective 

Projects covered in this paper: 
Competition position and accessibility 
'Randstad'; METKA; SPATIAL EFFECTS 1; 
SPATIAL EFFECTS 2; SPATIAL EFFECTS 3; 
STEPS; 
Projects covered in the EXTR@Web paper: 
ASTRAL; BAHN.VILLE; C8; TRANSECON; 
TRANSPLUS; IASON; UG220 

The research projects listed under each of the five sub-themes are shown in the Annex to 
this paper. Hyperlinks to project websites (if available) are also included. 

4.2 Sub-theme 1: Integrated transport and land-use planning – the 
urban perspective 

4.2.1 Background 

Much of the research reported in the previous TRS was concerned with strategies to tackle 
the growing levels of urban sprawl, which has resulted from migration away from city 
centres encouraged by greater car ownership and accessibility by car. Strategies for 
achieving more sustainable urban development that were evaluated included the use of 
fiscal measures to ensure that both residential developments and office developments are 
suitably located, transport pricing initiatives (raising the costs of car use and/or reducing 
public transport fares), more innovative design of residential developments and softer 
measures such as better coordination and cooperation between the various actors and 
decision makers.  High quality public transport modes have a key role in curtailing urban 
sprawl, and more linear polycentric development forms of development can promote the 
use of such modes, especially if residential densities around stations are high. Cycling and 
walking in cities can be promoted by a more compact urban area with a balanced mixed 
land use and attractive pathways for such more sustainable non-motorised modes. 

4.2.2 Research objectives 

Sustained increases in private motoring in urban areas have led to serious levels of traffic 
congestion which can impact severely on the urban environment and the quality of life of 
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residents. Hence research has been undertaken to understand how to measure quality of 
life and to determine how quality of life implications should be assessed. It is important to 
know how policy makers and practitioners take the quality of life impacts of their 
implemented policies and measures into account (ASI). 

In many cities, much of the serious congestion is on arterial streets but these major 
transport corridors often have to perform many other functions such as main shopping 
streets, residential streets and so on. Hence there is a need to develop an approach to the 
design and management of arterial streets from a people-oriented perspective, in order to 
find ways to re-design such streets for greater sustainability taking into account a broad set 
of social, economic and environmental factors, and to develop best practice guidelines for 
city authorities. People – rather than vehicles – should be the starting point for the analysis 
and redesign of street space (ARTISTS). It is also important to be able to differentiate 
between different types of traffic and to develop appropriate hierarchies of road types as 
part of the way in which traditional, mixed use urban streets are managed (THE 
ATTRACTIVE CITY). 

If urban areas are to be made more sustainable, there is a need to promote much greater 
use of modes of transport such as walking and cycling. We need to understand how the 
characteristics of an urban areas, in terms of urban form, land-use and street layout for 
example, influence the propensity to walk (BUILT ENVIRONMENT VARIABLES 
INFLUENCING PEDESTRIAN TRIPS) and we need to be able to identify the most 
promising strategies, including land-use strategies, for the encouragement of cycling and 
to understand how these can be implemented in cities across Europe (SPICYCLES). 

4.2.3 Research results 

A compact, practical, easy to understand and easy to use toolbox, together with an 
associated databank and implementation guidelines, has been designed to support 
politicians, decision makers and practitioners when developing and  implementing land use 
and transport projects which focus on improving quality of life. This toolkit can also be used 
for benchmarking quality of life initiatives in different cities, regions and countries. (ASI). 

Principles have been developed whereby city authorities can design and manage arterial 
street environments for greater sustainability. Whilst some countries and cities already 
make use of such principles, in many other places major changes to the approach to street 
design and management would be required. Such principles, whilst providing a useful 
framework, are relatively general and hence require some adaptation for use in particular 
locations (ARTISTS). Environmental criteria have been defined against which different 
design principles and solutions for urban streets can be evaluated, in particular to 
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understand the circumstances in which traffic can be integrated with other uses and when 
it needs to be segregated (THE ATTRACTIVE CITY). 

The propensity for walking trips in cities has been found to be influenced by many aspects 
of urban form, including street and pavement geometry, the density of land use and the 
mix of land uses. Walking can be encouraged by layouts that provide for direct walking 
routes, as opposed to more circuitous routes that avoid motorized traffic. A land use mix 
with residential, employment and retail uses all in close proximity is likely to increase the 
proportion of walking trips (BUILT ENVIRONMENT VARIABLES INFLUENCING 
PEDESTRIAN TRIPS). 

Whilst cycling as a mode of transport can be encouraged through initiatives such as bike-
sharing schemes and cycling awareness promotions, it is also important to integrate 
planning for cycling into a broader framework of spatial and transport planning to ensure 
that adequate infrastructure for safe cycling is provided (SPICYCLES). 

4.2.4 Policy implications 

At present, quality of life issues are considered mainly in the early stages of urban 
planning projects and there is a need to consider them more when project planning has 
reached the later, more detailed stages. Furthermore, despite the development of tools to 
assist in the consideration of quality of life, it is still very difficult to assess the more 
subjective issues involved (ASI).  

There is a need for policymakers to adopt a clear, consistent and "people-oriented" 
approach to the design of arterial streets, taking full account of both their ‘through traffic‘ 
and ‘urban place’ functions. Urban planners and decision makers must engage with 
stakeholders and encourage their full participation if good solutions are to be implemented. 
General guidelines for this approach are helpful but they must be adaptable to local 
situations (ARTISTS).  

In order to achieve more sustainable cities, it is important that policymakers can define 
their goals in terms of traffic reduction and desired environmental quality very clearly, and 
then create an urban land use and transport policy package to achieve these goals (THE 
ATTRACTIVE CITY). There is a clear need for planners and decision makers to pay more 
attention to the impact of urban land use planning on the propensity for walking or cycling 
trips (BUILT ENVIRONMENT VARIABLES INFLUENCING PEDESTRIAN TRIPS). It is 
important to establish local partnerships which involve relevant stakeholders, as in 
previous studies this has proved to be the key to allowing initiatives to continue beyond the 
immediate project period (SPICYCLES). 
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4.3 Sub-theme 2: Integrated transport and land-use planning – the wider 
regional perspective 

4.3.1 Background 

Regional planning can generally be defined as ‘sustainable’ if it promotes short trips which 
can be made by public and/or non-motorised transport. The previous TRS on this theme 
identified that integrated land use and transport strategies are more successful than 
isolated individual policies in either field alone, and reported on various European and 
national projects which provided an insight into how the successful integration of land use 
and transport policies can encourage the use of public transport. Additional research 
identified and developed a consistent set of indicators to evaluate the success of 
integrated land use and transport policy packages towards sustainability, assessed how to 
combine policies to overcome potential barriers to success, how to identify and 
disseminate good practice and how to ensure the compatibility and transferability of 
approaches between different countries. 

4.3.2 Research objectives 

In addition to the urban perspective, it is also necessary to consider transport and land-use 
planning in wider contexts, for example the regional context, so that transport investment 
can be used effectively to support regional development. The goals of regional 
development and transport planning need to be consistent. The potential spatial 
implications of transport infrastructure investment, such as the implications for land use, 
must be understood (SPATIAL EFFECTS 1, SPATIAL EFFECTS 2). It is particularly 
important to consider the interactions between transport and land use when taking a longer 
term view of future transport policy, such as the assessment of the future use of transport 
against the backcloth of future trends in energy supply and use, because these 
interactions are more significant in the longer term (STEPS). Increasing urbanisation will 
lead to the growing significance of large metropolitan regions, and integrated transport and 
land-use strategies are needed for such metropolitan areas (METKA, SPATIAL EFFECTS 
3). 

4.3.3 Research results 

Dutch research in the Randstad region has highlighted the importance of appropriate 
transport infrastructure investment to ensure good accessibility to the major transport 
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international nodes (especially Schipol Airport and the port of Rotterdam) which play a key 
role in maintaining the competitiveness of the regional economy. Accessibility provided 
through coherent, well-planned transport investment can lead to important benefits in 
terms of labour costs and productivity, the availability of a highly educated workforce, 
attraction of international businesses and institutions and a more diverse economy with for 
example a higher profile for tourism (COMPETITION POSITION AND ACCESSIBILITY 
'RANDSTAD’).   

Swiss research has investigated various aspects of the relationship between transport and 
land-use planning, largely through case study analysis. A study of the impact of the 
Vereina Tunnel (a rail tunnel providing piggyback services for both passengers and freight 
in a mountainous area with relatively poor roads) found that the tunnel led to a large 
improvement in accessibility, though not to the extent that it removed the problem of 
peripherality. The tunnel led to an increase in rail freight, but no significant decrease of 
freight road transport. Tourism in the region was boosted but there were no identifiable 
impacts on business location or residential location (SPATIAL EFFECTS 1). A case study 
of land-use patterns on the Magadino Plain identified benefits from linear developments 
along lines of main transport routes, such as those found following rivers or in the floors of 
valleys, particularly if major use can be made of rail routes to connect activities along the 
line of development (SPATIAL EFFECTS 2) 

Other research projects have investigated the land-use impacts of suburban railway 
networks serving metropolitan areas, which promote residence further from the city centre 
following their improvement. The improved Zurich urban railway network has been found to 
lead to a major increase in accessibility though reduced travel times, and has had 
significant impact on spatial development. Development has been promoted near to 
suburban rail stations, leading to additional jobs and the relocation of service industries as 
well as changes in residential patterns, all taking advantage of the rail system. These 
benefits did not extend to some other parts of the city region, which although designated 
as areas for economic redevelopment did not benefit from the enhanced rail system 
(SPATIAL EFFECTS 3). Research in Finland has found that the spatial impacts of such 
improved rail commuter systems are not easy to predict and if beneficial outcomes are to 
be achieved it is important to combine regional land-use and transport planning to ensure 
an integrated approach to regional planning (METKA). 

Ready availability and relatively low prices of energy, especially fossil fuels, has led to 
intensive use of motorised transport. In the future, the need for energy conservation and 
lower emissions will feature much more prominently in transport policy. It is likely that both 
‘push’ and ‘pull’ measures will be employed to influence transport use to achieve these 
objectives, but research shows that integrated approaches - including land use policies -  
are likely to prove more successful than the use of individual policies in isolation (STEPS). 
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4.3.4 Policy implications 

At the regional level, transport planning and investment needs to be considered alongside 
economic development planning and land-use planning, taking into account a wide range 
of issues including, for instance, the viability of major transport hubs in the region, the 
encouragement of inward investment, employment and the potential for tourism 
(COMPETITION POSITION AND ACCESSIBILITY 'RANDSTAD’).  As we move towards a 
future in which energy for transport is scarcer and more expensive, there will need to be 
much greater co-ordination between different government sectors in order to design and 
implement integrated strategies covering transport policy, regional policy, urban land use 
policy and environmental policy (STEPS).  

Planning in metropolitan regions must fully consider the range of land-use impacts of 
strategies such as the enhancement of suburban rail networks. Whilst such impacts can 
be highly positive, they can also be negative, especially when migration from central areas 
is encouraged. Such negative impacts can be mitigated through a holistic planning 
approach and the use of appropriate incentives and development controls (METKA, 
SPATIAL EFFECTS 3). 

4.4 Implications for further research 

This section summarises implications and recommendations for further research, based on 
some key outputs of the projects reviewed.  

Whilst there was “a long and distinguished tradition of research projects on urban transport 
and land-use interaction in the EU's 4th and 5th RTD Framework Programmes […] this 
research tradition has been discontinued in the 6th and 7th RTD Framework Programmes. 
Climate change and possible future energy scarcity present new challenges for urban 
planning and require policy-oriented research to provide decision makers with reliable 
information on the likely impacts of possible integrated strategies to cope with rising 
energy costs and to achieve the greenhouse gas emission targets of the EU. It is therefore 
necessary to review and update the results of the earlier studies in the light of these 
possibly fundamentally different conditions” (EESC, 2009). 
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In previous reviews, it had been identified that there was a need for urgent investigation of 
various policy questions, including issues relating to adaptation to climate change. For 
example, which feasible combinations of transport and land use policies are required to 
reduce the foreseeable risks of climate change, such as floods and landslides? Which 
transport and land use policies will make the largest contribution to achieving the transport 
sector’s EU and Member States greenhouse gas emission targets for 2020 and 2050, 
whilst not detrimentally impacting on the economy, social equity and quality of life? Which 
transport and land use policies are most suitable for ensuring minimum standards of public 
transport accessibility to basic services (health, retail, education) and social life (including 
in particular the needs of elderly people, people with disabilities and households with low 
incomes), against the backdrop of ageing populations and rising energy prices? 

Due to the relative paucity of recent research in this field, these questions largely remain 
unanswered. However, there are some signs, such as the projects reported in this 
thematic summary, that a more integrated approach to the planning of transport and land 
use seems to be returning to favour. This change is being driven at least in part by the 
sustainability agenda, a pressing need for reductions in greenhouse gas emissions and by 
the need to prepare for a future in which energy for transport is scarcer and considerably 
more expensive (STEPS). It is also being influenced by recognition of the fact that the 
growing European population will increasingly live in large cities and their surrounding 
metropolitan regions. The sustainability of such metropolitan areas will depend on 
successful integration of urban design and transport planning (METKA). Much research is 
required, however, to understand how this sustainability can be achieved in practice. 

Whilst considerable progress has been made in developing the conceptual frameworks, 
methodologies and toolkits for integrating transport planning and land-use planning, most 
notably in an urban context, much work still needs to be done on testing and proving these 
in real-world applications, for example to understand how they need to be adapted 
especially for use in particular locations and in documenting and disseminating best 
practice (ASI, ARTISTS, THE ATTRACTIVE CITY). 
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Annex: List of projects by sub-theme 
 

Sub-theme 1: Integrated transport and land-use planning – the urban perspective 

Project acronym Project title Programme Project website Coverage 

ARTISTS Arterial Streets towards Sustainability FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.ulb.ac.be/ceese/nouvea
u%20site%20ceese/versione
n/research_domains/artists.ht
m 

This paper 

ASI Assess implementations in the frame 
of the Cities-of-Tomorrow programme 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

N/A This paper 

BAHN.VILLE Promoting a rail oriented urban 
development approach for urban 
regions in Germany and France 

National (France): PREDIT 3: 
G.O.1 - Mobility, territories and 
sustainable development 
(Operational Group 1) 

www.bahn-ville.net/ Covered in 
EXTR@Web 
paper 

ECOCITY Urban Development towards 
Appropriate Structures for Sustainable 
Transport 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.eukn.org/urbanmatrix/th
emes/Urban_Policy/Transport
_and_infrastructure/ECOCIT
Y_1495.html 

Covered in 
EXTR@Web 
paper 

HITRANS Development of Principles and 
Strategies for Introducing High Quality 
Public Transport in Medium Size 
Cities and Urban Regions 

INTERREG III - Trans-
European cooperation 
(Community Initiative) 

www.hitrans.org Covered in 
EXTR@Web 
paper 
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Sub-theme 1: Integrated transport and land-use planning – the urban perspective 

Project acronym Project title Programme Project website Coverage 

IFPLUT Integrated Framework Plan for Land 
Use and Transportation 

National (Ireland): PFC - 
Platform for Change 
Transportation Strategy 

N/A Covered in 
EXTR@Web 
paper 

ISHTAR Integrated Software for Health, 
Transport efficiency and Artistic 
heritage Recovery 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.ishtar-fp5-eu.com Covered in 
EXTR@Web 
paper 

PLUME Planning and Urban Mobility in Europe FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.lutr.net/index.asp Covered in 
EXTR@Web 
paper 

PROPOLIS Planning and Research of Policies for 
Land Use and Transport for 
Increasing Urban Sustainability 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.ltcon.fi/propolis Covered in 
EXTR@Web 
paper 

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

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.ivv.tuwien.ac.at/forschu
ng/projekte/international-
projects/prospects-2000.html 

Covered in 
EXTR@Web 
paper 

SCATTER Sprawling Cities And Transport: from 
Evaluation to Recommendations 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.casa.ucl.ac.uk/scatter Covered in 
EXTR@Web 
paper 

SPICYCLES Sustainable Planning & Innovation for 
Bicycles 

IEE - Intelligent Energy 
Europe 

http://spicycles.velo.info This paper 

SUTRA Sustainable Urban Transportation FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.ess.co.at/SUTRA Covered in 
EXTR@Web 
paper 
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Sub-theme 1: Integrated transport and land-use planning – the urban perspective 

Project acronym Project title Programme Project website Coverage 

TRANSECON Urban Transport and Local Socio-
economic Development 

FP5 - GROWTH - KA2 - 
Sustainable Mobility and 
Intermodality 

www.boku.ac.at/verkehr/trans
econ.html 

Covered in 
EXTR@Web 
paper 

TRANSPLUS Transport Planning, Land Use and 
Sustainability 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.transplus.net Covered in 
EXTR@Web 
paper 

VELO.INFO VELO.INFO: the European Network 
for Cycling Expertise 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.bicyclinginfo.org/library/
details.cfm?id=3104 

Covered in 
EXTR@Web 
paper 

- Built environment variables influencing 
pedestrian trips: Guidelines for the 
design of pedestrian-oriented urban 
development: Towards a walkable city

National (Spain): CEDEX - 
Strategic Plan of 
Infrastructures and Transport 

www.cedex.es/idipeit/Difusion
/PT-2006-036-
09ICPP/index.html 

This paper 

- The Attractive City - Traffic integration 
or segregation for the sustainable city 

National (Sweden): 
SRA/Vägverket 2000-2009 - 
SRA Research and 
development programme 
2000-2009 

N/A This paper 
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Sub-theme 2: Integrated transport and land-use planning – the wider regional perspective 

Project acronym Project title Programme Project website Coverage 

ASTRAL Achieving Sustainability in Transport 
and Land Use 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.lutr.net/astral.asp Covered in 
EXTR@Web 
paper 

BAHN.VILLE Promoting a rail oriented urban 
development approach for urban 
regions in Germany and France 

National (France): PREDIT 3: 
G.O.1 - Mobility, territories and 
sustainable development 
(Operational Group 1) 

www.bahn-ville.net/ Covered in 
EXTR@Web 
paper 

C8 (NRP41) Interactions transport/land use National (Switzerland): NRP 
41 - Transport and 
Environment (internal research 
plan) 

www.nfp41.ch/ Covered in 
EXTR@Web 
paper 

IASON Integrated Appraisal of Spatial 
Economic and Network Effects of 
Transport Investments and Policies 

FP5 - GROWTH - KA2 - 
Sustainable Mobility and 
Intermodality 

N/A Covered in 
EXTR@Web 
paper 

METKA Sustainable Structure for the 
Metropolitan Area 

National (Finland): EKOTULI - 
An Ecologically Efficient and 
Safe Transport System 

www.metkaprojekti.info This paper 

SPATIAL 
EFFECTS 1 

Spatial Effects of the Vereina Tunnel National (Switzerland): OSD - 
Sustainable Mobility - 
Sustainable spatial 
development and mobility 
(internal research plan) 

N/A This paper 

SPATIAL 
EFFECTS 2 

Spatial Effects of the transport National (Switzerland): OSD - 
Sustainable Mobility - 

N/A This paper 
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Sub-theme 2: Integrated transport and land-use planning – the wider regional perspective 

Project acronym Project title Programme Project website Coverage 

infrastructure in the Magadino Plain Sustainable spatial 
development and mobility 
(internal research plan) 

SPATIAL 
EFFECTS 3 

Spatial Effects of the urban railway 
system in Zurich 

National (Switzerland): OSD - 
Sustainable Mobility - 
Sustainable spatial 
development and mobility 
(internal research plan) 

N/A This paper 

STEPS Scenarios for the Transport System 
and Energy Supply and their Potential 
Effects 

FP6-SUSTDEV-2 - 
Sustainable Surface Transport

www.steps-eu.com/ This paper 

TRANSECON Urban Transport and Local Socio-
economic Development 

FP5 - GROWTH - KA2 - 
Sustainable Mobility and 
Intermodality 

www.boku.ac.at/verkehr/trans
econ.html 

Covered in 
EXTR@Web 
paper 

TRANSPLUS Transport Planning, Land Use and 
Sustainability 

FP5 EESD KA4 - City of 
Tomorrow and Cultural 
Heritage 

www.transplus.net Covered in 
EXTR@Web 
paper 

UG220 Multi-modal modelling – A new look National (UK): DfT Local 
Transport & Regional - 
Department for Transport - 
Local Transport and Regional 

N/A Covered in 
EXTR@Web 
paper 
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Sub-theme 2: Integrated transport and land-use planning – the wider regional perspective 

Project acronym Project title Programme Project website Coverage 

- Competition position and accessibility 
'Randstad' 

National (The Netherlands): 
CONNEKT - Public private 
innovation network for traffic 
and transport 

www.connekt.nl/en/ This paper 

 




