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0. EXECUTIVE SUMMARY 
 
The aim of the Urban Transport Benchmarking Initiative common indicators was to provide a 
useful context for the working groups and to enable a range of straightforward comparisons to be 
made between the cities participating in the initiative.  The common indicators reported in this 
document represent an evolution of those collected during year one of the Urban Transport 
Benchmarking Initiative.  Following feedback received from participants at the End of Year One 
conference the common indicators were signif icantly re-defined to improve the comparability and 
ease of collection of the submitted data.  Where it has been possible to do so the data collected by 
cities from year one of the initiative, as well as the PLUME (PLanning and Urban Mobility in 
Europe) benchmarking exercise, was used to supplement the data submitted by the 21 cities 
involved in year two of the Urban Transport Benchmarking Initiative.  PLUME was a European 
Commission DG RESEARCH project which considered the integration of land-use and transport 
planning as part of the City of Tomorrow Cultural and Key Heritage Action.  As part of the 
PLUME project a group of cities collected the same common indicators from year one of the Urban 
Transport Benchmarking Initiative.   
 
0.1 Key findings 
 
The key findings of the analysis of the common indicators from Year two of the Urban Transport 
Benchmarking Initiative are outlined below; 
 
·  The cities with the smallest populations have the largest cycling modal shares. 
·  The cities with the smallest populations in the benchmarking initiative have the largest cycle 

networks in relation to the total road network length. 
·  Cities with smaller populations demonstrate greater proportions of wheelchair accessible bus 

fleets than the larger cities. 
·  The infrastructure available for buses (e.g. bus stops) does not appear to provide adequate 

wheelchair access in relation to the proportion of the bus fleet that is wheelchair accessible. 
·  Cycling was found to be popular where it had been encouraged by investment. 
·  The cities in the initiative with the largest populations consistently display the highest densities 

of urban transport infrastructure and routes. 
·  A critical mass of population in excess of 500,000 is necessary to support a metro system. 
·  Cities with metro systems have a larger public transport modal share than those which do not 

have a metro system.  Metro systems stimulate public transport use and are usually found in 
cities with larger populations (greater than 1 million inhabitants).   

·  In six of the eight “ metro cities”  which provided data, the proportion of passenger kilometres 
travelled by metro is approximately 25-30%. 

·  Only two Urban Transport Benchmarking cities were able to provide information relating to the 
weekend modal split.  This was identif ied as a clear data gap.   

·  Average income levels have an impact upon public transport use and car use in cities/regions.   
·  Cities with relatively expensive parking and petrol costs (as a percentage of GDP per capita) 

display greater modal shares for public transport than they do for car use. 
·  Cologne, Bucharest, Helsinki, Dresden, Rotterdam, Malmo, Clermont Ferrand, Oulu and 

Suceava face a distinct disadvantage when trying to make public transport an attractive option 
for people travelling during peak public transport hours, because the road network can provide 
the private motorised traveller with a considerably faster journey than the public transport 
system. 
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·  A broad range of issues (e.g. behavioural, social, economic, political and climatic) combine to 
affect the level of ownership and use of cars in cities, the availability of road space is merely 
one of these factors. 

·  New Member State and Accession Country cities demonstrated; a significantly higher level of  
public transport use, similar public transport fares to EU15 states, significantly less accessible 
bus fleets and less densely developed urban road networks. 

 
0.2 Key policy implications 
 
The key policy implications to be drawn from the analysis of the common indicators are 
summarised below. 
 
·  A smaller proportion of the bus f leet in larger cities is wheelchair accessible. 
·  Larger cities provide less support for cycling as a mode of transport, demonstrating relatively 

small cycle networks as a proportion of the total road network. 
·  Larger cities should focus upon creating opportunities for sustainable modes of transport 

(walking and cycling) to increase their modal share and improve the accessibility of the existing 
public transport system in order to open up urban transport systems to provide equality of access 
for disabled people. 

·  Approximately half of the medium sized cities in the benchmarking initiative have metro 
systems. 

·  A key obstacle for transport policy makers in smaller cities is that the road network can often 
provide the car/motorcycle user with a faster, more convenient journey than the public transport 
system can offer. 

·  The highest levels of cycle use and the largest cycle networks as a proportion of total road space 
were found to exist in smaller cities. 

·  Urban planners in larger cities may seek to learn from the practices of smaller cities in this field 
in order to encourage greater use of cycling.  

·  Levels of car ownership are increasing in cities located in New Member State and Accession 
countries. 

·  The Urban Transport Benchmarking Initiative has demonstrated a link between the citizen’s 
choice of modes and the level of GDP per capita and it is therefore possible that cities in New 
Member States will experience similarly rapid growth in the level of car use. 

·  One way of maintaining the high level of public transport use in the face of the rising level of  
car ownership is to carefully benchmark the development of new road space in cities in Central 
and Eastern Europe, because these cities currently demonstrate signif icantly less road space per 
square kilometre when compared to EU15 cities. 

 
0.3 Detailed findings 
 
A total of 23 cities submitted information for the year two common indicators which was compiled 
alongside the information from year one of the Urban Transport Benchmarking Initiative and that 
collected by the PLUME benchmarking exercise.  The data was analysed by the project team in 
order to highlight interesting comparisons and identify key trends.  The main trends established 
from the analysis of the common indicators were: 
 
General Trends 
 
·  The cities with the smallest populations have the largest cycling modal shares. 
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·  The cities in the initiative with the largest populations consistently display the highest densities 
of urban transport infrastructure and routes, although this trend is less apparent when considered 
in terms of population coverage. 

·  The cities with the smallest populations in the benchmarking initiative have the largest cycle 
networks in relation to the total road network length and appear to be better equipped to 
encourage cycling as a mode of transport. 

·  Only two Urban Transport Benchmarking cities were able to provide information relating to the 
weekend modal split.  The figures provided by Malmo and Budapest suggest that comparisons 
between weekday and weekend modal splits are very relevant and as a result this was identified 
as a clear data gap.   

 
Re-evaluation of Year One Trends 
 
Re-evaluating the three key trends from year one of the Urban Transport Benchmarking Initiative 
with the expanded data-set from year two of the project has broadly supported the year one 
findings.  As a result it is has been possible to uphold the following statements from year one of the 
initiative: 
 
·  Average income levels have an impact upon public transport use and car use in cities/regions.   

Where GDP per capita was found to be high, the modal share of public transport was generally 
lower and the proportion of trips made by car was higher.  This has obvious policy implications 
for both less affluent cities/regions and wealthier cities/regions, because it implies a clear 
preference for car travel.  People who can afford to travel by car appear to do so unless traffic 
congestion, lack of parking or access restrictions associated with large, heavily urbanised 
cities/regions prevent them from doing so (as in London or Rome).  It also implies that people 
in less aff luent cities/regions would travel by car, if it were more affordable, but instead rely 
upon public transport.   

 
·  Cycling was found to be popular where it had been encouraged by investment. 

Cities/regions that have larger cycle lane networks tended to be those with higher levels of  GDP 
per capita.  The cities/regions that have large cycle lane networks in proportion to the size of the 
urban road network were also found to display the highest levels of cycling modal share.  This 
sends a clear message to policy makers that are keen to develop a cycling culture in their 
cities/regions.  People are more likely to cycle where they are provided with the facilities that 
enable them to cycle safely and quickly. 

 
·  A critical mass of population is necessary to support a metro system. 

The majority of cities/regions with populations in excess of 500,000 inhabitants have metro 
systems, all of which are supported by a wide range of other public transport modes (bus, train 
and particularly tram) and were generally focused upon central urban areas (those more 
extensive networks of Paris and London are exceptions).  Averaging the size of metro systems 
across the metro cities/regions revealed a guide threshold of approximately 46 km of metro per 
million inhabitants.  Although this needs to be considered in relation to the other public 
transport modes available in each city, it does suggest that Dublin could be considered as a 
potential metro city.  Cologne also falls into this category, although it has an extensive tram 
network which runs underground in the central areas of the city. 
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Public Transport Trends in the Benchmarking Cities 
 
·  Smaller cities are largely reliant upon bus services for the delivery of their public transport and 

generally demonstrate lower levels of  public transport use which is reflected by the modal share 
data collected. 

·  Metro and tram systems, which generally account for signif icant proportions of the total number 
of passenger kilometres travelled, are most prevalent in cities with populations greater than 
600,000 inhabitants.  In six of the eight “ metro cities”  which provided data, the proportion of 
passenger kilometres travelled by metro is approximately 25-30%. 

·  In several cities the infrastructure available for buses (e.g. bus stops) does not appear to provide 
adequate wheelchair access in relation to the proportion of the bus fleet that is wheelchair 
accessible.  This is probably because in these cities a high proportion (if not all) of the 
accessible bus fleet may operate on a limited number of routes, e.g. “ showcase”  or “ quality bus 
corridor”  routes on which accessible stop infrastructure is concentrated. 

·  Many of the cities with smaller populations demonstrate greater proportions of wheelchair 
accessible bus fleets than the largest cities involved in the initiative, as do UK and German 
cities. 

 
Urban Transport Speed and Cost 
 
·  Of the four cities (Budapest, Madrid, Oxford and Warsaw) which reported public transport 

modal shares greater than 50%, and were able to provide data relating to average peak-hour 
speeds, only Budapest demonstrated a faster average peak-hour speed for public transport than 
private motorised modes.  This suggests that the urban traveller does not base his/her decisions 
solely upon the speed of the transport modes available to them.  Issues such as the cost of, and 
access to, suitable public transport services are also likely to inf luence these decisions. 

·  Some cities face a distinct disadvantage when trying to make public transport an attractive 
option for people travelling during peak public transport hours, because the road network can 
provide the private motorised traveller with a considerably faster journey than the public 
transport system.  The cities where private modes are considerably faster than public transport 
modes in the peak hour are; Cologne, Bucharest, Helsinki, Dresden, Rotterdam, Malmo, 
Clermont Ferrand, Oulu and Suceava.  In these cities there appears to be considerable potential 
for greater demand management measures.    

·  When considered in real terms (as a percentage of GDP per capita) the point-of-use costs 
associated with travelling by car, e.g. parking and petrol, appear to have a signif icant link with 
the modal splits for car and public transport trips.  The region of Merseyside and the cities of  
Prague, Bucharest and Budapest all have relatively expensive parking and petrol costs (as a 
percentage of GDP per capita) and these cities all display greater modal shares for public 
transport than they do for car use.  Conversely the city of Oulu has the cheapest petrol and car 
parking facilities as a percentage of GDP per capita and also displays a very large car modal 
share of 90%.   

 
Urban Transport Mode Share and Infrastructure Provision 
 
·  Scatter-plot and correlation analysis was not able to find a similar positive relationship between 

the density of the road network, car use and the level of car ownership in the benchmarking 
cities as identif ied in the Commission for Integrated Transport’s “ World Cities Research”1.  
Despite this, there is evidence that some of the cities do follow this trend, which provides some 

                                                 
1 Commission for Integrated Transport web reference: http://www.cfit.gov.uk/ 
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evidence among the benchmarking cities of  a direct positive relationship between the provision 
of road space, the extent of car use and the levels of car ownership in a city. 

·  This serves to outline the fact that a broad range of issues (e.g. behavioural, social, economic, 
political and climatic) combine to affect the level of ownership and use of cars in cities.  It is 
therefore possible to conclude that the availability of road space is merely one of these factors. 

·  A similar comparison of the public transport modal shares of the cities with metro systems and 
those without revealed that, on average, the cities with metro systems have larger public 
transport modal shares than those which do not have a metro system.  This indicates that metro 
systems stimulate public transport use and are usually found in cities with larger populations 
(greater than 1 million inhabitants).   

 
Comparisons between EU15 and New Member State cities 
 
New Member State cities involved in the Urban Transport Benchmarking Initiative demonstrated; 
 
·  A signif icantly higher level of public transport use, in terms of the average number of trips, per 

person, per year, compared to cities in EU15 states. 
·  Public transport fares were not noticeably inexpensive when compared in real terms (as a 

percentage of GDP per capita) with those in cities from EU15 states. 
·  Significantly smaller proportions of the bus f leets in New Member State and Accession Country 

cities are accessible for wheelchair users compared to those in cities located in EU15 states.   
·  Urban road networks are less densely developed in New Member State and Accession Country 

cities than those in EU15 cities.  
 
0.4 Policy Implications 
 
The findings from the common indicators collected during year two of the Urban Transport 
Benchmarking Initiative can be related to a number of  urban transport policy issues.  The key 
implications of the benchmarking initiative’s f indings for policy makers are summarised below: 
 
Policy implications for larger cities (populations of more than 1 million inhabitants) 
 
Larger cities demonstrate the most densely developed transport networks with the widest variety of 
public transport modes and are most likely to have metro systems and urban heavy rail networks, 
which provide rapid transit in central areas and are unaffected by road traffic congestion.  Bus 
networks in larger cities often act as feeder services for tram/heavy rail/metro systems and, 
compared to those in less populated cities, a smaller proportion of the bus fleet in larger cities is 
wheelchair accessible.  The Urban Transport Benchmarking Initiative’s f indings suggest that metro 
systems coincide with greater public transport modal shares in cities.  The presence of a metro 
encourages greater public transport use, because it is rapid, efficient, segregated and easy use.  The 
cities with the largest populations and population densities have all introduced metro systems, 
because they represent the most efficient way of transporting large numbers of passengers.  The 
need for a sufficient critical mass of citizens (or potential metro users) is a basic requirement for 
successfully introducing a metro system.  In this respect larger cities have a distinct advantage over 
medium-sized and smaller cities, because their densely developed central areas and larger 
populations provide the ideal conditions for sustainable transport use compared to private car travel 
for urban trips. 
 
The larger cities involved in the Urban Transport Benchmarking Initiative tend to be national or 
regional economic centres which face the issue of managing the demand for travel into their 
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metropolitan areas.  Unlike in less-populated cities policy makers in large cities, which are usually 
core zones of economic growth and inward investment, have greater potential to make bold 
transport policy decisions.  The fact that larger cities often have public transport networks in place 
which provide better access to central areas than is possible by car means that policy makers in 
these cities have the potential to implement demand management measures aimed at encouraging 
further modal shift to public transport and sustainable modes.  Rome and London are good 
examples where demand management measures have been successfully adopted in order to 
discourage car use and encourage public transport travel.   
 
Larger cities provide less support for cycling as a mode of transport, demonstrating relatively small 
cycle networks as a proportion of the total road network.  Two main types of barriers prevent city 
authorities from promoting cycle use in the same manner as medium-sized and smaller cities. 
 
·  Land space is at a premium in the centre of large cities as a result of the dense urban 

development.  As a result there is often not suff icient space to integrate cycling infrastructure 
into the existing environment without severe disruption and cost.  It is hard to promote cycling 
or developing a cycling culture when the physical infrastructure which cyclists require is not in 
place. 

·  Road traffic congestion, pollution and the lack of safe routes deters people from attempting to 
cycle. 

 
These barriers need to be addressed through bold policy making to encourage cycling in larger 
cities.  The finding from smaller cities suggests that the uptake of cycling is often infrastructure led 
and therefore if larger cities can engineer solutions which overcome the lack of space for cycling 
infrastructure then it should be possible to generate a cycling culture and increase the uptake of 
cycling.   
 
A key finding of the research of the Urban Transport Benchmarking Initiative is that the challenge 
for policy makers in larger cities is to manage the existing transport infrastructure in order to 
optimise the use of public transport and reduce car use, primarily through the implementation of 
demand management measures.  Larger cities should focus upon creating opportunities for 
sustainable modes of transport (walking and cycling) to increase their modal share and improve the 
accessibility of the existing public transport system in order to open up urban transport systems to 
provide equality of access for disabled people. 
 
Policy implications for medium-sized cities (300,000 – 1 million inhabitants) 
 
The cities with between 300,000 and 1 million inhabitants (medium sized cities) demonstrate a 
broad range of urban transport issues which overlap with both the smallest and largest cities 
involved in the Urban Transport Benchmarking Initiative.  The medium-sized cities are often local 
or regional economic centres, which are likely to have bus and light rail networks and 
approximately half have metro systems, some of which are being expanded or are planned for 
expansion to meet the needs of growing populations and nearby conurbations (e.g. Rotterdam, 
Helsinki, L isbon). 
 
These medium-sized cities therefore share the policy implications for both smaller and larger cities, 
since many are large enough to support high-load mass transit systems, but are not as densely 
developed as the largest cities in the initiative and therefore also display relatively high levels of  car 
use.  The resultant challenge for policy makers in medium-sized cities is to balance the pressure of 
car use through careful demand management and parking controls which increase the cost and 
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reduce the accessibility of private motorised travel, yet simultaneously seek to encourage greater 
levels of public transport use, walking and cycling through the development of infrastructure which 
reflects the size and stature of the city. 
 
Policy implications for smaller cities (less than 300,000 inhabitants) 
 
Smaller cities involved in the benchmarking initiative demonstrate much lower density public 
transport networks and are largely reliant upon bus networks to provide public transport services.  A 
key obstacle for transport policy makers in these cities is that the road network can often provide 
the car/motorcycle user with a faster, more convenient journey than the public transport system can 
offer.  As a result car use is generally higher in the less populated cities and, although there is 
considerable potential for demand management measures to be applied in these cities, it is possible 
that local authorities are often reluctant to use them because of the risk reducing the attractiveness 
of the city to businesses and visitors. 
 
In terms of cycle use in cities a key f inding was that the highest levels of cycle use and the largest 
cycle networks as a proportion of total road space were found to exist in smaller cities.  The lower 
densities demonstrated by less populated cities and greater availability of land for traffic-free cycle 
routes have provided transport policy makers with ideal conditions to encourage cycling.  Urban 
planners in larger cities may seek to learn from the practices of smaller cities in this f ield in order to 
encourage greater use of cycling. 
 
Transport policy makers in cities with smaller populations are faced with the challenge of 
encouraging public transport use where there may be an insufficient critical mass to provide an 
extensive, high frequency public transport network and where car use is very high.  Subtle use of 
demand management measures aimed primarily at reallocating road space to sustainable modes, the 
continued development of sustainable modes (walking and cycling) through pedestrian and cycling 
infrastructure and the development of high quality, accessible bus services could be considered as 
key challenges for policy makers in cities with smaller populations.   
 
Policy implications for cities in Central and Eastern Europe  
 
Cities in New Member States consistently display large public transport modal shares relative to car 
use, although levels of car ownership are increasing in these cities.  The experiences of cities 
located in Southern Europe (e.g. Lisbon) suggest that levels of car ownership dramatically increase 
following accession to the EU, primarily as a result of the growth in income levels.  The Urban 
Transport Benchmarking Initiative has demonstrated a link between the selection of modes and the 
level of GDP per capita (a proxy indicator for economic activity and, indirectly, the average income 
level) and it is therefore possible that cities in New Member States will experience similarly rapid 
growth in the level of car use.   
 
One challenge for transport policy makers in Central and Eastern European Countries is therefore to 
continue to maintain the high levels of public transport use in the face of rising car ownership.  One 
way of assisting this process is to carefully benchmark the development of new road space in cities 
in Central and Eastern Europe, because these cities currently demonstrate significantly less road 
space per square kilometre when compared to EU15 cities.  It is possible that continuing to 
constrain the size of the urban road networks in these cities could act as a natural form of demand 
management measure.  Integrating the development of urban transport systems with land-use 
planning in cities in Central and Eastern Europe may also help to regulate the pressure for rapid 
development which many observers are predicting as an outcome of accession to the EU. 
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Promotional and awareness campaigns are likely to be a useful tool in encouraging sustainable 
travel in cities in New Member States and Accession Countries.  While it seems inevitable that 
levels of car ownership will rise in these countries, it is possible that excessive car use can be 
deterred by encouraging citizens to consider using alternative modes of travel by marketing and 
promotion campaigns and innovative transport planning. 
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1. INTRODUCTION 
 
1.1 Project background and over view 
 
Year two of the Urban Transport Benchmarking Initiative represents an evolution of the work 
undertaken during the first year of the initiative (Autumn 2003 to summer 2004).  The project has 
continued to apply the concept of benchmarking to the urban transport systems in cities across the 
EU, including the New Member States.  This is in line with the European Union©s policy approach, 
which places considerable importance upon the roles that attractive, efficient local and regional 
transport systems can play in the economic development and social cohesion of the member states.  
In the field of urban transport, the exchange and promotion of best practices is one of the main 
policy tools that the European Commission possesses.  Through a combination of quantitative data 
collection and benchmarking and site visits the Urban Transport Benchmarking Initiative has sought 
to act as a conduit for good practice in EU cities.  Year Two of the Urban Transport Benchmarking 
Initiative has therefore continued to compare the transport systems of the participating cities in 
order to identify and promote interesting practices in urban transport. 
 
The benchmarking concept has considerable potential when applied to urban transport systems.  A 
range of previous initiatives, not least the first year of the Urban Transport Benchmarking Initiative, 
have provided this project with the opportunity to refine the benchmarking process and provide 
more comparable results.  The development of more practical data indicators has aided the learning 
process for the organisations involved in the project and this has greatly helped to improve the 
robustness of the data collected for the project.  These indicators have also been applied to the 
Planning Land-use and Urban Mobility in cities (PLUME2) benchmarking exercise in order that the 
baseline of background data for cities across Europe was widened. 
 
The Urban Transport Benchmarking Initiative has adhered to the European Commission©s 
subsidiarity principle by including as many urban transport stakeholders as possible.  The process of 
transition into the second year of the Urban Transport Benchmarking Initiative was a fluid one.  The 
project team responded to address the issues raised by participants in the first year of the project, 
rather than following a rigid, predetermined process.  In this way the subsidiarity principle has been 
fulfil led.  The recommendations compiled in the project reports have been made by the 
participatory network of urban transport operators, user groups, local authorities and municipalities, 
rather than a single centralised institution.  It is therefore intended that the project findings will 
provide a useful resource for other urban transport stakeholders and help them to implement 
innovative solutions to commonly experienced urban transport problems. 
 
Working group themes 
 
Year Two of the Urban Transport Benchmarking Initiative was based around four themes, for 
which data was collected by the participating cities and regions. These themes have been organised 
into working groups and the activities of  these groups in year two of the initiative reflect an 
evolution of the working groups© focus from year one:  
 
·  Behavioural and Social Issues in Public Transport  
·  Cycling  
·  Demand Management  
·  Public Transport Organisation and Policy  
                                                 
2 PLUME project website available at: www.lutr.net, accessed on 11/05/05.  PLUME is a project funded by the 
European Commission DG Research as part of the City of Tomorrow research initiative. 
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The working group themes were selected by the participating cities to reflect their interests and 
responsibilities.  The views from representatives of the participating cities have provided input into 
the selection and definition of common data indicators, which were used to benchmark general 
aspects of urban transport.  In their respective working groups the participants have also chosen and 
defined a series of thematic indicators, which were collected during the course of the Urban 
Transport Benchmarking Initiative©s second year.  The thematic indicators are specific to each 
working group and aim to answer the group’s chosen research questions. Each working group 
received technical and administrative assistance from an expert and a rapporteur, who were 
responsible for co-ordinating activities such as the definition and analysis of  thematic indicators and 
the organisation of site visits. 
 
Common Indicators 
 
The common indicators reported in this document represent an evolution of those collected during 
year one of the Urban Transport Benchmarking Initiative.  Following feedback received from 
participants at the End of Year One Conference the common indicators have been signif icantly re-
worked in order to improve the comparability and ease of collection of the data the participants 
submit.  Where it has been possible to do so, the data collected by cities from year one of the 
initiative, as well as by the PLUME benchmarking exercise, were used to supplement the data 
submitted by the by 21 of the cities involved in year two of the Urban Transport Benchmarking. 
 
1.2 What is Benchmarking? 
 
The concept of benchmarking has been used widely by many different types of organisation seeking 
to learn more about their operational merits and shortcomings. The process of benchmarking 
involves comparing operational performance with similar institutions, organisations or enterprises 
in order to gain some understanding of the best practices employed within a given industry.  Once 
performance differences across an industry are understood then each participating organisation has 
the potential to integrate best practices within the scope of its own operations in order to attain 
measurable performance improvements.  
 

Successful Benchmarking = 

Self Analysis + Identify Best Practices + Analyse Performance Differences + Implement 
Findings 

Result = Narrowed Performance Gaps &  Tangible Performance Improvements 

 
The benchmarking process is usually centred upon performance indicators, which operate as a 
means of self analysis and help to identify key differences between participating organisations. The 
participants of a benchmarking exercise will collect data for these indicators in order to establish 
best practices in a particular field. Site visits or case studies are often used to showcase best 
practices, because this helps participants to understand more fully how the best practices have been 
developed and how they work on a daily basis. 
 
Once benchmarks have been established it is the responsibility of individual participants to return to 
their respective organisations and implement the process changes that should improve performance 
levels. This requires a commitment from participants that the organisation is willing to co-operate 
not just in the process of benchmarking, but in following up the recommendations in order to 
implement change. This is not simply a case of “ following the leader” , but of constructively 
integrating the best practices that leading organisations have established into existing procedures. 
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In the case of the Urban Transport Benchmarking Initiative the city representatives that have 
participated in the first two years of the benchmarking exercise have been urban transport 
stakeholders.  This included a range of organisations such as municipal authorities, public transport 
operators, and regional authorities.  It is intended that the organisations representing each of the 
participating cities will disseminate results relevant to their city to other local transport 
stakeholders.  In a number of the cities and regions involved in the initiative local reference groups 
have been established, either through internal, inter-departmental co-operation (e.g. Belfast and the 
Emilia Romagna region) or through collaboration between a number of stakeholders (e.g. Lisbon, 
Paris/Ile de France region and Brussels).   
 
1.3 Review of previous benchmarking initiatives 
 
As part of the planning phase of each round of the Urban Transport Benchmarking Initiative a 
review of existing and current transport benchmarking projects was undertaken.  This review was 
included as an annex in the Urban Transport Benchmarking Initiative year one reports and has been 
updated to include a number of transport-related benchmarking reports which have been produced 
during the course of the second round of the Urban Transport benchmarking Initiative.  These 
include: 
 
·  Mobility in Cities Database, UITP 
·  World Cities Research, UK Commission For Integrated Transport (CFIT) 
·  The Parking Benchmarking Initiative 
 
The Urban Transport Benchmarking Initiative has sought to learn as much as possible from the 
experiences of previous transport benchmarking projects.  The full review of previous and ongoing 
transport benchmarking initiatives is detailed in Annex A1.1. 
 
1.4      Compar isons with other  transpor t benchmarking exercises 
 
Included in the final reports from year one of the Urban Transport Benchmarking Initiative were 
references to and comparisons with the findings from previous transport benchmarking activities, in 
particular the Citizen’s Network Benchmarking Initiative.  Where relevant, similar references have 
been made in this report to the findings of the first year of the Urban Transport Benchmarking 
Initiative.   
 
The inclusion of relevant and comparable data from year one benchmarking cities and the cities 
involved in PLUME benchmarking has made it possible to revisit the findings from these two sets 
of data and re-evaluate trends identified.  Compiling the three sets of data has also greatly increased 
the number of data indicators available for comparison, thus improving the statistical validity of  
correlation coefficients and trends identified.   
 
1.5 Purpose and context of this repor t 
 
This report is Annex A1 of the Urban Transport Benchmarking Initiative Year Two f inal report and 
describes the process of data collection and analysis for the project’s 25 common indicators, along 
with the key findings of the exercise.   
 
The remainder of the report consists of an overview of the cities and regions that have participated 
in the Urban Transport Benchmarking Initiative’s second year (section two).  Section three of the 
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report outlines the methodology used to define the common indicators and explains the barriers to 
the collection and analysis of the common indicator data.  Section four contains the analysis of the 
common indicators and the fifth section of the report identifies key trends from the data.  The final 
section of the report outlines the key conclusions that can be drawn from the background data 
collected in year two of the Urban Transport Benchmarking Initiative and proposes further 
refinements to the dataset and indicator definitions for future transport benchmarking activities.  
These suggestions will feed into year three of the Urban Transport Benchmarking Initiative. 
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2. OVERVIEW OF PROJECT PARTICIPANTS 
 
A total of 26 different cities and regions participated in the second year of the Urban Transport 
Benchmarking Initiative and 23 submitted data for the project’s common indicators.  Among the 
data collected for the second year of the initiative a total of 6 cities were new participants in the 
initiative and these included: 
 

·  Cardiff ·  Glasgow ·  Madrid  ·  Bietigheim-Bissingen 
·  Mälmo ·  Palma de Mallorca   

 
Including the data obtained from PLUME benchmarking cities and Urban Transport Benchmarking 
year one a total of 45 cities are considered in this report, for which 42 sets of common indicator data 
were collected.  The map illustrated in Figure 2.1 illustrates the wide geographical spread of the 
cities and regions involved in the three projects.   
 

Figure 2.1: Cities par ticipating in the Urban Transpor t Benchmarking I nitiative3 
 

 
 
 

 
                                                 
3 Some of the participants i nvolved in the Urban Transport Benchmarking Initiative represent regional authorities, 
including Emilia Romagna, the Ile de France, Merseyside and Grand Lyon.  While it is acknowledged that these are not 
cities each regional area contains one or more cities and therefore throughout this report reference is made to “cities” . 
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It is important to note that the cities involved in these projects also reflect the diverse range of 
socio-economic and environmental conditions prevalent in the European Union today.  In a similar 
manner to air quality, healthcare and economic prosperity, urban transport systems across Europe 
demonstrate a pattern of spatial unevenness which reflects the historic investment decisions and 
practices implemented in cities and regions.  Rather than consider the broad range of cities involved 
in the initiative as a barrier to the success of the benchmarking exercise it is important to note that 
the relatively similar transport problems facing cities and the diversity of approaches to urban 
transport provision are beneficial to the aims of shared learning and exchange of good practices.  
The common indicators collected by the project are designed to provide an overview of the 
transport situations in the cities illustrated by Figure 2.1.  The macro nature of the information 
collected by the common indicators means that in-depth comparisons between one city and another 
are not a feature of this report, although these have been made by the project’s four working groups.  
The general trends identified across the full range of cities and between groups of similar sized 
cities, or cities with similar levels of GDP per capita represent the main outcomes. 
 
The cities which participated in the PLUME benchmarking exercise collected the common 
indicators used in year one of the Urban Transport Benchmarking Initiative as part of their activity 
to compare the integration between land-use planning and transport strategies.  This work was 
undertaken within the context of the PLUME (PLanning and Urban Mobility in Europe) initiative 
which was funded by the European Commission DG Research as part of the City of Tomorrow 
programme.  Along with the common indicators used in year one of the Urban Transport 
Benchmarking Initiative, the PLUME cities collected a set of indicators focusing upon land-use 
planning, transport strategies and the extent of integration between these two fields.  The results of  
the PLUME initiative were presented at the project’s final conference in Cologne in June 2005 and 
the full reports are available via the project website www.lutr.net.   
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3. DEFINITION OF COMMON INDICATORS 
 
In this section of the report the role of the common indicators and the processes of defining and 
analysing the data collected during year two of the Urban Transport Benchmarking Initiative are 
explained. 
 
3.1 Aims of the common indicators 
 
The process of data analysis adopted by the Citizens’  Network Benchmarking Initiative was an 
important inf luence upon the first year of Urban Transport Benchmarking.  During year two of the 
project the common indicators have been developed based upon those established for year one of 
the Urban Transport Benchmarking Initiative.  The aims of the Urban Transport Benchmarking 
project data analysis were clearly def ined at the outset of year one of the project and these remained 
unchanged during year two.  In relation to the common indicators the main aims have been: 
 
·  To look for best practices and try to establish reasons for variations between indicators that data 

are collected for. 
·  To encourage all participants to take part in this process in order that we end up with a set of 

findings that is supported by reasoned analysis rather than a collection of statistics.  
 
The term “ best practice” has been heavily debated over the course of previous benchmarking 
projects with the main issue being a lack of consistency in the definition and application of the term 
“ best practice” .  During year one of the Urban Transport Benchmarking Initiative the term “ best 
practice”  was applied in relation to the interesting practices evident in the participating cities.   
 
From the beginning of the Urban Transport Benchmarking Initiative the clearly defined goal has not 
been to create a competitive atmosphere among the participants, because there is no competition 
with “ winners”  and “ losers” .  Applying the outcomes of a benchmarking exercise in order to 
promote interesting practices for the mutual benefit of cities, urban transport operators and local 
authorities is a useful concept with vast potential.  Creating a set of “ winners”  and “ losers”  does not 
help to achieve this, because those cities perceived to have “ bad practices” may lose interest or 
become disheartened.  In most cases the transport stakeholders from these cities have the most to 
gain from a benchmarking exercise which informs them about the urban transport solutions applied 
in other cities. 
 
The aim of the common indicators collected within the scope of the Urban Transport Benchmarking 
Initiative was to offer the participants the chance to learn more about urban transport in other 
European cities and the trends evident among the cities participating in the initiative.  It is likely 
that the trends identified from the common indicators will also be relevant to cities that have not 
participated in the Urban Transport Benchmarking Initiative.   
 
3.2 Methodology for  indicator  definition  
 
The common indicators collected during the first year of the initiative were used as the starting 
point for defining the year two data indicators.  TTR conducted a review of the common indicators 
from year one of the project and produced a discussion paper proposing new definitions for some of 
indicators that were difficult to collect.  This discussion paper has been published as part of Annex 
A1.1 to this report. 
 



Urban Transport Benchmarking Initiative Year Two 
 
 

Transport & Travel Research Ltd  July 2005 
 

 
  

Page 8 

The review of the common indicators was prompted by the findings from the year one of the 
initiative. In some cases the participants were not able to provide data because of a lack of 
availability.  In other cases the definitions were not adequately concise which led to incomparable 
data being collected.  As part of the review of the year one common indicators the discussion paper 
was circulated to the participants and working group experts in order to invite comments relating to 
the selection of indicators and ideas for developing the data-set.  As a result of this inclusive 
approach new, more accurate indicators of cycle space in cities was added at the request of the 
Cycling Working Group. Additional revisions to the common indicators included: 
 
·  A clearer measure of public transport routes and infrastructure 
·  An indicator for the accessibility of public transport infrastructure as well as vehicles 
·  A measure of the number of passengers carried and passenger kilometres travelled in each city 
·  Adding a farebox revenue indicator 
·  Additional indicators aimed at collecting comparable data relating to the cost of car use. 
·  The removal of air quality indicators which were found to be very incomparable during year one 

of the initiative. 
 
Where possible the comparability of the common indicators with data collected by cities in year one 
of the initiative (study year 2002) has been maintained.  One success of this approach is that it has 
been possible to incorporate the common indicator data collected by year one cities no longer 
participating in the initiative along with the data collected by the PLUME benchmarking exercise in 
the analysis of year two common indicators.   
 
Figures 3.1 to 3.6 provide a summary of the common indicators that were collected by participants 
in year two of the Urban Transport Benchmarking Initiative: 
 

Figure 3.1: Region and city common indicators 
 

Indicator  Descr iption Unit 

1.1  Area of region Size of regional administrative area Km2 

1.2  Area of city Size of urban administrative area Km2 

1.3  Population of 
region 

Number of residents of the regional 
administrative area 

Persons 

1.4  Population of 
city 

Number of residents of the urban 
administrative area 

Persons 

1.5  Geographical 
context 

Description of key geographical features 
influencing transport 

Description 
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Figure 3.2: Transpor t network common indicators 
 

Indicator  Descr iption Unit 

2.1 Fixed urban 
transport 
infrastructure 

One-way length of urban transport 
infrastructure in the administrative area 
(road/train/metro/tram) 

Km 

2.2  Flexible 
transport routes 

One-way length of f lexible urban transport 
routes in the administrative area (bus,  
trolleybus, ferry) 

Km 

2.3  Public 
transport priority 

One-way length of bus lanes and segregated 
right of way for trams Km 

2.4  Cycling space 
in the city 

One-way length of cycle network.  If possible 
data to be segregated according to cycle lanes, 
on &  off road tracks and routes 

Km 

 
Figure 3.3: Fleet composition common indicators 

 

Indicator  Descr iption Unit 

3.1  Private 
motorised vehicle 
ownership 

Number of cars and motorcycles registered in 
the administrative area - submitted separately 

Number of vehicles 

3.2  Public 
transport fleet 

Number of individual vehicles (by mode) 
operating in the administrative area 

Vehicles by mode 

3.3  Accessibility of 
PT vehicles 

% of public transport vehicles which are 
wheelchair accessible by mode 

% by mode 

3.4 Accessibility of 
PT infrastructure 

% of public transport stops/stations which are 
wheelchair accessible 

% by mode 

 
 

Figure 3.4: Travel characteristics common indicators 
 

Indicator  Descr iption Unit 

4.1  Average speed 
(private transport) 

Average speed of cars/motorcycles in peak 
hour Km/h 

4.2  Average speed 
(public transport) 

Average speed of buses/trains/metro 
vehicles/trams in peak hour Km/h 

4.3  Service 
intervals 

Most frequent service intervals of 
buses/trains/metro vehicles/trams in peak 
hour 

Minutes 

4.4  Weekday 
modal split 

Total number of daily one-way journeys by 
mode in the administrative area on a weekday 

Number of trips per 
day by mode 
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4.5 Weekend modal 
split 

Total number of daily one-way journeys by 
mode in the administrative area on a Saturday 

Number of trips per 
day by mode 

4.6  Total 
passengers carried 
by public transport 

Total number of passengers carried by all 
public transport modes (segregated by mode) 

Number of 
passengers carried 

4.7 Total passenger 
kilometres travelled 

Total distance of passenger kilometres 
travelled by all public transport modes 
(segregated by mode) 

Number of passenger 
kilometres travelled 

4.8 Total public 
transport farebox 
revenue 

Total farebox revenue from ticket sales for all 
public transport modes (segregated by mode) 
in 2003 

€ from ticket sales in 
2003 

 
Figure 3.5: The economy common indicators 

 

Indicator  Descr iption Unit 

5.1 Cost of a single 
public transport trip 

The cost in euros of a single 1km and 5km 
public transport trip to the city centre (by 
mode) 

€ per 1km & 5km trip 
by mode 

5.2 Cost of an 
annual public 
transport pass 

The cost in euros of an annual pass for 1km, 
5km and 10km public transport trips to the 
city centre (by mode) 

€ per 1km, 5km and 
10 km trip by mode 

5.3  Cost of car use Average cost to user of car use 
Fixed &  Variable 
costs per annum (€); 

5.4  Investment in 
public transport 

Capital expenditure on public transport, by 
mode, averaged over the last 5 years € per annum by mode 

5.5  Investment in 
roads 

Capital expenditure on roads, averaged over 
the last 5 years € per annum 

5.6  Gross 
Domestic Product GDP per head of population € per capita 

5.7  Employment 
The number of urban administrative area 
residents in employment and the number of 
positions held in the city 

Number of people in 
employment and 
number of jobs held 

 
Figure 3.6: Road safety common indicators 

 

Indicator  Descr iption Unit 

6.1  Traffic Injuries 
Number of injuries on the road network, per 
annum 

Number of persons 
injured per annum 

6.2 Traffic fatalities 
Number of deaths on the road network, per 
annum 

Number of persons 
killed per annum  
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3.3 Data collection and analysis 
 
3.3.1 Data collection  
 
Data collection was undertaken by the cities participating in the initiative between November 2004 
and April 2005.  The participants were aided by a common indicator handbook, which def ined each 
of the indicators in full, and a data entry form, designed to facilitate the submission of data in a 
standardised format to aid the analysis process.  Following suggestions from participants during the 
first year of the benchmarking initiative the data entry form was revised in order to further simplify 
the submission of data and improve the quality of the format in which the f igures were available for 
further analysis. 
 
The study year for data collected during year two of the Urban Transport Benchmarking Initiative 
was 2003.  For the cities which participated in year one of the initiative the process of data 
collection for the common indicators largely involved updating the data collected for 2002 as well 
as returning new data for the revised and new common indicators added for year two of the 
initiative.  In many cases there have been limited changes in the figures from 2002 to 2003 and new 
cities joining the initiative at the start of year two have only submitted a complete set of data for the 
updated study year of 2003.  For the majority of cities that participated in the first year of the 
initiative the collection of common indicators was signif icantly more straightforward the second 
time around. 
 
The collection of common indicator data was also supported through brief question &  answer 
sessions held throughout the course of the three working group site visits.  The participants were 
encouraged to raise any questions concerning the common indicators with their rapporteur and the 
project team, who provided a helpdesk facility available by e-mail (benchmarking@ttr-ltd.com).   
  
3.3.2 Data analysis 
 
The process of analysing the data collected during year one of the Urban Transport Benchmarking 
Initiative sought to avoid the over-complication of the data and, specifically, avoid the use of 
statistics for their own sake.  The analysis of the common indicator data collected in the project©s 
second year adhered to similar principles and retained the focus of making relevant comparisons 
using the quantitative information collected alongside an awareness of the geographical, political 
and administrative differences between the participating cities.  The findings from the Urban 
Transport Benchmarking Initiative year one common indicators also acted as an effective starting 
point for the analysis of data collected in the project©s second year.  In section five of this report 
these findings have been briefly revisited and the trends re-evaluated using the data from the greater 
number of cities represented in this report. 
 
In the first year of the benchmarking initiative the relatively small number of cities for which data 
were available limited the scope of the analysis.  Where the use of statistical procedures was 
relevant to the year one data the relatively small sample of 25 cities meant that any trends identified 
were not statistically signif icant enough to be able to make wider inferences about the frameworks 
of urban transport provision in other cities or regions.  To some degree this issue has been mitigated 
in year two of the Urban Transport Benchmarking Initiative through the inclusion of common 
indicator data from year one of the project and the cities which participated in the PLUME 
benchmarking exercise.  Including the data from these projects has supplemented the data received 
from 22 of the project©s cities in year two of the initiative to generate a total of 39 sets of common 
indicator data.    
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A benefit of having data from a larger number of cities was the ability to segregate the cities into 
groups according to population size and GDP per capita to enable more relevant comparisons about 
urban transport provision be drawn.  Another relatively unexploited area of analysis from year one 
of the benchmarking initiative involved comparisons between the urban transport systems in cities 
located in New Member States and those in EU15 states.  These sub-groupings and comparisons 
made between similarly sized cities have been reported in sections 4 and 5 of this report (see Table 
4.1 on page 22). 
 
Although the statistical analyses reported from the year one common indicators were simplif ied to 
accommodate the relatively small data-set comprising 25 cities, the use of correlation coefficient 
and scatter-plots was successfully applied where the trends identified were very clear.  As a result 
similar approaches were adopted in the analysis of the year two common indicators, taking care to 
apply the most appropriate techniques and to support quantitative data analyses with qualitative 
information and visual explanations.  The following statistical techniques and methods of data 
presentation have been applied to the data-set using the SPSS statistical software package and 
Microsoft Excel in order to consider the strength of relationships apparent between some sets of 
variables; 
 
·  Bar and stacked bar charts 
·  Scatter-plots 
·  Correlation Co-efficient 
 
Although relatively straightforward statistical techniques, these tests have provided enough output 
to make simple comparisons between the urban transport systems in the each of the participating 
cities.  Because of the simplicity of the tests the f indings from the data analysis are easy to interpret 
and therefore make the report more coherent than if an elaborate range of complex statistics had 
been applied to the data.  In addition it is very straightforward for any city not involved in the 
benchmarking initiative to compare itself to the cities that have participated. 
 
3.4 Bar r iers to data collection and analysis 
 
Some of the data collected during year one of the Urban Transport Benchmarking Initiative were 
limited in terms of further application and, as much as possible, these limitations have been 
mitigated through better definitions of indicators and greater participant input during the phase of 
indicator definition.  The main barriers to the successful collection and analysis of the common 
indicators have been: 
 
·  Uneven data availability.  An inevitable feature of any benchmarking exercise of this nature is 

the variable availability of  data from one organisation to another.  While some local authorities 
and public transport operators are able to provide large quantities of data through internal 
statistics departments other cities do not collect urban transport data for internal purposes and as 
a result have not been able to provide information for the common indicators. 

 
·  Administrative boundar ies do not reflect those observed by urban transpor t systems.  In 

many cases the urban transport services being benchmarked in this exercise operate across urban 
administrative boundaries and this can lead to a mismatch between the spatial areas, populations 
and urban transport systems which are being compared.  As a result it can be difficult to draw 
comparisons between the transport services in different cities and the spatial areas in which they 
operate. 
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·  Varying data sources.  Some of the cities and regions involved in the benchmarking initiative 
have a central agency which is responsible for data gathering and therefore the provision of data 
for the common indicators has been straightforward.  In other cities the data is being collected 
by a local partnership of stakeholders and has therefore come from a range of sources, which 
can lead to inconsistencies in the submitted information. 

 
·  Internal consistency does not mean data can be compared externally.  For the majority of 

cities participating in the Urban Transport Benchmarking Initiative the data that has been 
provided for the common indicators is internally consistent for the best-value measurements 
applied in annual reporting and evaluation of urban transport services.  When these data are 
taken out of this context and compared with the information submitted by other cities it can be 
difficult to draw a relevant comparison.  

 
·  Economic data and commercial sensitivity.  Although less of an issue for the common 

indicators some of the information collected through the work of the Urban Transport 
Benchmarking Initiative (e.g. investment data) was commercially sensitive.  As a result not all 
of the participants were able to provide data for some of these indicators. 

 
To minimise the impact of these inevitable differences, and ensure a degree of comparability 
between submitted data, the following actions were taken: 

 
·  When making comparisons using the indicators it was essential to consider the descr iptions of 

key geographical features given for indicator 1.5.  In some cases local features such as climate 
or topography are highly influential. 

 
·  Knowing specifically what area the data refers to was also of paramount importance, because 

this often confirmed whether comparisons being made were relevant or not.  There tended to be 
several levels of measurement (e.g. metropolitan area, administrative area, public transport 
zones etc) in each city.  It was therefore important to confirm exactly what geographical areas 
the data related to. 

 
·  Displaying an awareness of the data limitations involved when trying to make comparisons 

using the indicators.  It was necessary to look beyond the figures that were produced as outputs 
of the analysis process in order to ascertain whether there were logical reasons for apparent 
variations in the data.  It was therefore very important that any potential findings which arose 
from the process of statistical analysis were circulated to the representatives from participating 
cities.  This way the results were checked through a process of mutual consensus about whether 
the findings were valid or not. 

 
·  Involvement of par ticipants in the analysis phase.  Where relevant, the participants in the 

initiative were included in the checking of data through the circulation of discussion papers and 
draft findings in order to identify potential f indings and assist with the rejection of "rogue" 
results. 
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4. ANALYSIS OF FINDINGS FROM THE COMMON INDICATORS 
 
4.1 Background data 
 
This section of the analysis displays the data used to provide a contextual overview of the cities and 
regions which have participated in the first two years of the Urban Transport Benchmarking 
Initiative and the PLUME benchmarking initiative.  These figures has been displayed to cover 
background statistics, such as population, area, population density and GDP per capita, as well as 
general data which describe the urban transport network in each of the cities and regions. 
 
Figures 4.1 to 4.5 provide five key statistics for each of the cities and regions that were included in 
the analysis. 
 

Figure 4.1: Sur face area of cities/regions 
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Key data issues: 
·  Data relates to the study year of 2003, except for Oxford, Suceava, Lyon, Lisbon, Barcelona, 

Bristol, Naples, Helsinki, Rotterdam, Gdansk, Dresden, Cologne, Vienna, Warsaw, Athens, 
Rome and London (2002), Prague and The Hague (2004) and Merseyside (2005). 

·  Data for Rotterdam refers to the municipality of Rotterdam. 
·  Data for Paris and London have been displayed for both city/ville areas and the wider, 

metropolitan areas in recognition of the different sub-divisions in each of these cities.   
·  Data for Rome refers to the built-up area and not the surrounding metropolitan area. 
·  Data for Barcelona refers only to the city. 
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·  Data for Dublin relates to the urbanised area of Dublin’s District Electoral Divisions (DEDs). 
 
Figure 4.1 illustrates the wide variety of cities that have collected common indicators through the 
first two years of the Urban Transport Benchmarking Initiative and the PLUME benchmarking 
activity.  The cities range in size from Bietigheim-Bissingen, the smallest city in the initiative with a 
surface area of 31km2, to the Ile de France which covers an area of 2,370 km2.  In terms of both 
surface area coverage and population, the Ile de France region, including Paris, represents the 
largest region participating to have collected data for the Urban Transport Benchmarking Initiative 
and PLUME benchmarking.  Along with Greater London and Rome, the Ile de France is one of 
three cities/regions which are included in the analysis to have a built-up area which exceeds 1000 
km2.   The mean average surface area of cities which have submitted common indicators is 367 
km2, although this declines to 254 km2 if the values for Rome, The Ile de France and Greater 
London are excluded from the calculation. 
  
Paris also displays the largest population, with 9.64 million inhabitants, among the benchmarking 
cities (see Figure 4.2).  London is the second most populous city with 7.3 million inhabitants 
followed by Rome and Athens.  The smallest city in terms of size of population is Bietigheim-
Bissingen, which has a population of just over 41,000.  Figure 4.1 and 4.2 emphasise the wide range 
of cities that have participated in the Urban Transport Benchmarking Initiative.  The cities 
displayed in Figure 4.2 have been divided into groups according to population size and these 
groupings care used as the basis for analysing similarly sized cities later in this report.
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Figure 4.2: Population of cities 
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Figure 4.3: Population density of cities and regions 
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Figure 4.3 outlines the population densities of the benchmarking cities, expressed as the number of  
persons per square kilometre. The least densely populated city is Belfast, with 603 people per km2.  
Paris–Ville (17,500 people per km2) and Barcelona (15,647 people per km2) are signif icantly the 
most densely populated cities, approximately four times as dense as the mean-average population 
density for all of the cities (4,275 people/km2).  The figures for Barcelona and Paris-Ville are 
significantly larger than those for the other cities, because the data submitted account only for the 
central area of the city and the population of this area. 
 
The differences between the figures Greater London (4,623 people per km2) and Inner London 
(9,050 people per km2) and The Ile de France (4,069 people per km2) and Paris-Ville (17,500 
people per km2) serve to demonstrate the variations in the density of populations in the central areas 
of cities and across the urbanised areas as a whole.  These examples also demonstrate the 
importance of accurately de-limiting a city’s area and relating this area to the urban transport 
systems which operate within the city.  Population density f igures have also been used as the basis 
for further analyses in section five of this report. 
 
Figure 4.4 displays the GDP per capita values for the cities which have taken part in the first two 
years of the Urban Transport Benchmarking Initiative and the PLUME Benchmarking exercise.  
Significant differences are evident in the levels of GDP per capita, most notably between Oulu, the 
city with the highest GDP per capita (€56,784), and Suceava, the city with the lowest (€1,800). The 
mean-average GDP per capita of all of the cities participating in the Urban Transport Benchmarking 
Initiative is €24,801 and this f igure compares favourably to the average level of GDP per capita in 
the EU25 cities of  €21,172 which was obtained from Eurostat4 and is illustrated in Figure 4.4.  
Although it only provides a limited indication of the relative affluence and economic vitality of 
cities, GDP per capita remains the most widely available and immediately comparable indicator 
which can be readily collected by the participating cities. 
 
In a similar manner to the population of the cities, GDP per capita can also be considered as a key 
indicator and a major point of reference for further analysis.  The cities displayed in Figure 4.4 can 
be grouped by GDP per capita levels based around the EU25 average GDP per capita level in order 
to establish more relevant comparisons amongst cities which demonstrate similar levels of  
economic vitality. 
 
 

 

                                                 
4 EU 25 GDP per capita figures obtained from Eurostat, available at: 
http://epp.eurostat.cec.eu.int/pls/portal/docs/PAGE/PGP_PRD_CAT_PREREL/PGE_CAT_PREREL_YEAR_2005/PG
E_CAT_PREREL_YEAR_2005_MONTH_01/2-25012005-EN-AP.PDF, accessed on 25/05/05. 
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Figure 4.4: GDP per  capita of cities and regions 
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Key Data Issues: 
 
·  Data refers to 2003, except for; Lisbon, Clermont Ferrand, Stuttgart and Brescia (2000), 

Bucharest, Oxford, Barcelona, Dresden, Bristol, Rotterdam, Emilia Romagna (2001), Suceava, 
Gdansk, Warsaw, Naples, Athens, Cologne, Merseyside, Merseyside, Glasgow, Madrid, Rome, 
Vienna, Helsinki, Bietigheim-Bissingen, Aalborg, Lyon, Ile de France, London, Dublin, 
Brussels and Copenhagen (2002). 

·  Data for Brescia, Lyon and Emilia Romagna refers to regional area. 
 
Employment 
 
A range of different types of employment data were collected throughout the first two years of the 
Urban Transport Benchmarking Initiative and in the PLUME benchmarking activity.  During year 
one of the Urban Transport Benchmarking Initiative and for PLUME benchmarking the data 
collected referred to the percentage of residents in the urban administrative area that were in 
employment.  These figures were reported in the year one report of the Urban Transport 
Benchmarking Initiative.  The broad range of available statistics which relate to employment data in 
the participating cities meant that the data submitted for this indicator is relatively incomparable 
and, as a result, are not relevant for further analysis.   
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A revised employment indicator was added for the second year of the Urban Transport 
Benchmarking Initiative and is displayed in Figure 4.5.  The data collected relate to the number of 
positions held in the urban administrative areas of the participating cities and can be used in further 
analysis to make inferences about the commuter flows into the urban administrative area.  This can 
be considered quite important since employment is one of the main traffic generators in urban areas. 

 
Figure 4.5: The number  of positions held in the urban administrative area 
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Key Data Issues: 
 
·  Data refers to 2003, except for Brussels (2000), Prague (2001), Malmo, Glasgow and Dublin 

(2003) and London (2004). 
 
4.2 Urban Transpor t in the par ticipating cities: A compar ison 
 
In order to overcome the difficulties of  drawing comparisons between smaller cities (Oulu and 
Bietigheim-Bissingen) and the larger cities (Paris and London) the focus of the remainder of this 
report is upon drawing comparisons between cities with similar sized populations, economies and 
geographic locations.  A total of f ive groups made up of cities with similar populations were 
established.  These groups are based upon those defined in Figure 4.2 and, where several measures 
of population were given (e.g. Dublin, London and Paris) the area for which the most complete data 
were submitted has been used.  The groups of similarly populated cities are described below in 
Table 4.1: 
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Table 4.1: Population groups for  data analysis 
 

Up to 300,000 
inhabitants 

300,000 – 600,000 
inhabitants 

1m – 2m 
inhabitants 

2.m – 3m 
inhabitants 

More than 3m 
inhabitants 

Aalborg  Alicante Barcelona  Athens  Greater 
London 

Bietigheim-Bissingen  Belfast Brussels Madrid Ile de France 
Brescia  Bristol Bucharest Rome 
Clermont Ferrand  Cardiff Budapest 
Emilia Romagna  
(10 city average)  

Copenhagen Cologne 

Malmö Dresden Dublin (Met area) 
Oulu Gdansk Merseyside 
Oxford Glasgow  Naples 
Suceava Helsinki Prague 

Lisbon Warsaw 
Lyon Vienna 
Rotterdam 
Stuttgart 

 

The Hague 
 

 
 

 
 
Table 4.2 and Figures 4.6 to 4.16 illustrate the differences in the urban transport systems across the 
range of participating cities and regions.  Where data relate to different years or spatial areas, or it 
has not been possible for a city or region to provide data this has been noted as a “ key data issue” . 
  

4.2.1 Public Transport Services 
 
Table 4.2 shows the range of public transport modes available in each of the cities, which have been 
grouped according to their population size.  The table reveals the following key points: 
 
·  Buses are the most commonly represented public transport mode, being present in all of the 

cities. 
·  The majority of the cities are served by heavy rail, although only some medium-sized and most 

of the larger cities have an urban heavy rail networks within the metropolitan area (e.g. Dublin, 
Merseyside/Liverpool, Paris, Rome). 

·  Tram and metro systems are much less common in the cities with smaller populations.  Of the 9 
cities with fewer than 300,000 inhabitants only Bietigheim-Bissingen (on the edge of Stuttgart’s 
metropolitan transport network) and Clermont-Ferrand (which has a unique rubber-tyred, 
optically guided tram system) are served by these modes.  

·  Copenhagen (500,000 inhabitants) is the least populous city to have a metro system.  The 
majority of cities with populations greater than 500,000 inhabitants have a metro system; 
Dublin and Belfast are notable exceptions. 
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Table 4.2: Typology of public transpor t modes present in each city/region 
 

City Population GDP per  
capita 

Bus/ 
Trolley 

Train Tram Metro 

Aalborg 121,100 28,898 ���� ���� ���� ����   
Bietigheim-Bissingen 41,571 27,193 ���� ���� ���� ���� ����  ����  
Brescia 192,154 36,900 ���� ����    
Clermont Fer rand 263,829 20,000 ���� ���� ���� ���� ���� ���� ����

Emilia Romagna 158,739 26,500 ���� ����    
Malmö 267,171 32,292 ���� ���� ����   
Oulu 93,161 56,784 ���� ���� ���� ����   
Oxford 134,248  ���� ����    
Suceava 108,255 1,800 ���� ���� ���� ���� ����

Alicante 305,911 9,088 ���� ����    
Belfast 579,276 No data ���� ���� ���� ����   
Br istol 380,615 25,691 ���� ���� ���� ����   
Cardiff 305,200 No data ���� ���� ���� ���� ���� ����
Copenhagen 500,000 54,000 ���� ���� ���� ����  ���� ����
Dresden 474,730 24,065 ���� ���� ���� ���� ���� ���� ����
Gdansk 457,000 4,808 ���� ���� ���� ���� ���� ���� ����
Glasgow 585,090 19,597 ���� ���� ���� ���� ���� ���� ����
Helsinki 559,700 26,880 ���� ���� ���� ���� ���� ���� ���� ����
Lisbon 564,657 15,000 ���� ���� ���� ���� ���� ���� ���� ����
Lyon 580,000 30,204 ���� ����  ���� ���� ���� ����
Rotterdam 599,700 26,455 ���� ����  ���� ���� ���� ����
Stuttgar t 589,000 32,855 ���� ���� ���� ���� ���� ���� ����  
The Hague 436,754 28,000 ���� ����  ���� ����  

Barcelona 1,527,190 22,181 ���� ���� ���� ���� ���� ���� ���� ����
Brussels 1,004,239 49,900 ���� ���� ���� ���� ���� ���� ���� ����
Bucharest 1,705,309 4,237 ���� ����  ���� ���� ���� ����
Budapest 1,959,509 13,760 ���� ���� ���� ���� ���� ���� ���� ����
Cologne 1,020,603 17,854 ���� ���� ���� ���� ���� ���� ���� ����
Dublin 1,180,083 42,852 ���� ���� ���� ����   
Merseyside 1,365,900 18,417 ���� ���� ���� ����   
Naples 1,071,744 15,220 ���� ���� ���� ���� ���� ���� ����
Prague 1,166,000 12,266 ���� ���� ���� ���� ���� ���� ���� ����
Warsaw 1,688,200 13,315 ���� ���� ���� ���� ���� ���� ���� ����
Vienna 1,550,123 26,853 ���� ���� ���� ���� ���� ���� ���� ����

Athens 3,200,000 17,431 ���� ���� ���� ���� ���� ���� ���� ����
Madr id 3,092,459 22,818 ���� ���� ���� ���� ���� ���� ����
Rome 3,723,649 25,591 ���� ���� ���� ���� ���� ���� ���� ����

London 7,300,000 34,127 ���� ���� ���� ���� ���� ���� ���� ����
I le de France 9,644,507 32,000 ���� ���� ���� ���� ���� ���� ���� ����

4.2.2 Modal share 
 
Figure 4.6a and 4.6b and Figure 4.7a and 4.7b display the modal split in each city/region which is 
usually measured through travel survey data and public transport ticket sale data.  The population 
groupings have been maintained on each of the graphs in order to enable comparisons to be made 
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across the data-set as a whole as well as between similarly sized cities.  The participants also tried 
to collect data relating to the modal split on a Saturday and only two cities (Budapest and Malmö) 
were able to provide this information.  This is itself a finding, identifying a clear data gap in the 
collection of weekend modal split information.  It is very likely that signif icant differences exist 
between the number, purpose and modal selection for trips made during the week and those made at 
the weekend.  The data collected from Malmo and Budapest regarding the weekend modal split has 
been displayed in Figure 4.8 which supports this assumption. 
 
Figure 4.6a and 4.6b illustrates the percentage of trips made using motorised transport, discounting 
the figures for cycling and walking which have not been provided by all cities and which are 
frequently based upon estimates.  The full modal split is displayed in Figure 4.7a and 4.7b although 
this is less accurate than Figure 4.6a and 4.6b which does not include the figures for walking and 
cycling.  Explanations about the modal split data are provided in a bullet point summary after 
Figure 4.7a and 4.7b. 
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Figure 4.6a: Modal Share of motor ised tr ips in the urban administrative area on a weekday 
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Figure 4.6b: Modal Share of motor ised tr ips in the urban administrative area on a weekday 
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Figure 4.7a: Modal Share of tr ips by all modes in the urban administrative area 
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Key Data Issues for  Modal Split Data in Figure 4.6a and 4.6b and 4.7a and 4.7b 
·  The data displayed relates to the study year of 2003 except for: Budapest (1994), Lyon (1995) 

Madrid (1996), Lisbon and Warsaw (1998), Athens and Rome (1999), Bucharest (2000), Emilia 
Romagna and Rotterdam (2001), Dublin, Bristol, Oxford, Naples, Gdansk, Clermont Ferrand, 
Suceava, Helsinki, Cologne, Dresden, Barcelona and Vienna (2002). 

·  Walking and cycling data was unavailable for Belfast. 
·  The data for non-motorised modes displayed for Rome, Prague, Barcelona and Alicante in 

Figure 4.7a and 4.7b reflects the combined modal shares of walking and cycling. 
·  Data for Dublin reflects all the daily trips that are made to places of work, school and university 

only (irrespective of start time) do not therefore reflect the total level of daily trips.  The figures 
are therefore of more non-car based modes, because the majority of these types of trips take 
place during the peak daily transport hours. 

·  Data for the Emilia Romagna region related to daily systematic trips (e.g. commuting and 
school trips). 

·  Please note that 4% of all urban transport trips in Bucharest were attributed to Lorries.  This 
figure has been removed from Figure 4.6a and 4.6b and 4.7 for improved comparability. 

·  Data for Cardiff is not presented, because figures relating to the number public transport trips 
were the only data available and it was not therefore possible to calculate a modal split. 

 
Figure 4.6a and 4.6b displays the modal split of motorised trips in the benchmarking cities and 
within the populations groupings the data have been ranked by the proportion of motorised trips 
made by public transport modes.  The key findings from the modal split of motorised trips are: 
 
·  Of the 35 cities for which data was available a total of 9 demonstrated a public transport modal 

share of more than 50% (Madrid, Warsaw, Bucharest, Budapest, Prague, Merseyside, Lisbon, 
Gdansk and Oxford). 

·  5 of the cities with a motorised-trip modal share of more than 50% for public transport modes 
are situated in New Member States of the European Union. 

·  7 of these 9 cities have between 300,000 and 2 million inhabitants. 
·  Italian and Spanish cities, Rome and Barcelona in particular, appear to demonstrate the greatest 

motorcycle modal shares for all motorised trips, which appears to lend support the commonly 
accepted “ scooter culture”  which is deemed to be more prevalent in Southern European cities. 

 
Figure 4.7a and 4.7b shows the modal split figures including the submitted data for walking and 
cycling trips.  This chart displays the cities in rank order of modal share for walking and, as before, 
the data have been presented in groups of cities with similar populations.  The key findings from the 
data for modal split of all trips in the urban administrative area on a weekday are: 
 
·  Of the six New Member State (NMS) cities three have less than 20% modal share for walking 

and none of these cities is among those which displayed a walking modal share greater than 
30%. 

·  Scandinavian, Dutch and German cities appear to have the greatest uptake of sustainable 
transport modes, with The Hague, Rotterdam, Dresden and Copenhagen having signif icant 
modal shares (more than 40%) for walking and cycling.  Vienna, Alicante, Aalborg, Oulu and 
Oxford also have large modal shares for walking and cycling. 

·  The Ile de France and Greater London have very similar modal splits, although The I le de 
France demonstrates a marginally greater proportion of trips made by sustainable modes.  In 
figure 4.6a and 4.6b the two cities display near identical modal splits for motorised travel, which 
suggests that the two are suited to further comparisons. 
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·  The cities of Madrid, Athens and Rome demonstrate very different modal shares.  In the city of 
Rome, walking and cycling trips are not segregated, which can be misleading and therefore 
limits the potential for further analysis of non-motorised travel in Rome.  Of the three cities with 
populations of 2-4 million inhabitants, Athens appears to display the smallest proportion of trips 
made by walking and cycling.  This is supported by anecdotal evidence from the representatives 
from Athens who suggest that the local topography and climatic conditions in Athens represent 
a major barrier to walking and cycling in the city. 

·  Of the cities with between 1 million and 2 million inhabitants there is a significant range in the 
proportions of trips made by cycling and walking.  Although no clear patterns emerge the three 
cities with the highest proportion of walking modal share (Vienna, Barcelona and Brussels) also 
have relatively high levels of GDP per capita.  Further comparison of these cities and their 
varying modal splits is likely to be of interest, since all 9 of the cities are relatively similar in 
size and each has a well developed urban transport system. 

·  The cities with between 300,000 and 600,000 inhabitants also demonstrate a wide range of 
modal splits, with notable variations in the proportion of walking trips, although no data for 
walking and cycling trips was available for Bristol, Belfast and Cardiff.  A number of cities 
within this population group also demonstrate signif icantly larger cycling modal share 
proportions when compared to the more populous cities. 

·  The cities with populations of less than 300,000 demonstrate much lower levels of walking, 
with all of the cities having a less than 20% share of all trips.  Conversely these cities 
demonstrate some of the larger cycling modal shares from all 35 of the cities.  It is therefore 
possible to suggest that the cities with smaller populations (less than 600,000) appear to be more 
conducive to cycling, although this finding should be treated with some caution due to the fact 
that walking and cycling values are often based upon estimates. 

 
Figure 4.8 outlines the weekend modal splits for all trips in Malmö and Budapest, which were the 
only cities able to submit data for this indicator.  Comparing the figures against the weekday modal 
shares (which are presented in Figure 4.6a and 4.6b) illustrates some interesting differences.  In 
Malmö there is a negligible difference between the weekday and weekend modal shares.   
 
In Budapest there is a more significant difference between the weekend and weekday modal share 
figures, with a greater proportion of weekday trips being made by public transport and walking on 
weekdays, than at the weekend.  This provides an indication that in Budapest a large proportion of 
weekday commuters and people in education appear to travel by public transport and/or walk, yet 
are more likely to travel by car at the weekend.  These figures suggest that it would make an 
interesting comparison if data for additional cities could be sourced. 
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Figure 4.8: Modal split of weekend tr ips 
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Figure 4.9: Car  ownership (cars per  1000 people) 
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Key data issues 
 
·  Data relates to 2003, except for; Athens (1999), Barcelona (2000), Oxford and Lisbon (2001), 

Cologne, Lyon, Aalborg, Vienna, Bristol, Rotterdam, Rome, Bucharest, Dublin, Warsaw, 
Stuttgart and the Ile de France (2002) and The Hague and Merseyside (2004). 

·  Data for Belfast includes both cars and vans. 
·  Data for London refers to the Greater London area. 
·  Data for the Ile de France, Merseyside and Barcelona relates to regional areas. 
 
Figure 4.9 displays car ownership in terms of the number of registered cars per 1,000 people.  The 
city with the highest level of car ownership is Rome, with 665 cars per 1000 people and Oulu, 
Brescia and the Emilia Romagna Region also display high levels of car ownership, with each city 
having more than 600 cars per 100 inhabitants.  Bucharest (194 cars per 1000 population) and 
Copenhagen (208 cars per 1000 population) display the lowest levels of car ownership among the 
benchmarking cities.  The average number of cars per 1000 population for all of the cities listed 
above is 429. 
 
 
 
 
 



Urban Transport Benchmarking Initiative Year Two 
 

Transport & Travel Research Ltd  July 2005 

 
  

Page 33 

4.2.3 The density and coverage of urban transport networks 
 
Figures 4.10 to 4.16 illustrate the density and coverage of urban transport networks in the 
benchmarking cities.   
 
Figure 4.10 illustrates the density of public transport infrastructure in terms of the kilometres of 
train, tram and metro track per square kilometre of surface area and figure 4.11 provides the same 
comparison for the density of the bus network (i.e. routes operated rather than infrastructure).  A 
clear finding across all of the benchmarking cities is that the largest, in terms of population, 
generally have the most densely developed public transport networks, with Paris demonstrating the 
most dense bus route and heavy rail infrastructure provision of all of the benchmarking cities.  As a 
general rule the larger cities also demonstrate the larger metro networks as a proportion of the 
whole public transport system.  This echoes the findings from year one of the Urban Transport 
Benchmarking Initiative which have been successfully re-evaluated in section 5 of this report.   
 
It is also possible to draw interesting comparisons within the sub-groups of benchmarking cities.  
Rome, Dublin and Belfast stand out as cities with less densely developed public transport 
infrastructures and bus networks, while the cities of L isbon, Bucharest and Lyon also have densely 
developed public transport infrastructure and bus networks in relation to the size of their 
populations.  The variety of public transport modes available in the benchmarking cities also 
becomes broader as the city population increases in size, with the smaller cities appearing to rely 
upon heavy rail infrastructure and buses, while larger cities often have tram, metro and rail 
infrastructure.  Helsinki is an interesting anomaly, being a relatively small city in terms of 
population, but having all three sets of rail-based public transport infrastructure in place.   
 

Figure 4.10: Public transpor t infrastructure density 
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Figure 4.11: Bus network density 
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Figures 4.12 and 4.13 outline the coverage of public transport infrastructure and bus networks, in 
terms of the kilometres of rail/metro/tram lines and bus routes per million inhabitants.  The graphs 
provide a useful indication of the extent of provision of fixed line public transport services (i.e. rail, 
tram and metro) and bus routes to inhabitants in the benchmarking cities. 
 
In general the larger cities demonstrate the widest coverage of public transport infrastructure and 
bus routes.  As in Figures 4.10 and 4.11, the metropolitan transport area of Paris demonstrates the 
widest coverage in terms of f ixed public transport infrastructure, but not in terms of bus route 
coverage, which occurs in Lyon, followed by Prague and Oulu.   
 
Within the population sub-groups there appears to be little in the way of a coherent relationship, 
although it is possible to suggest that some cities have public transport networks that are made up 
primarily of rail-based infrastructure (e.g. Prague, Helsinki and Paris), while others rely more 
heavily upon bus networks (e.g. Aalborg, Oulu, Naples and Bristol).  These graphs therefore appear 
to reflect the past investment decisions in public transport. 
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Figure 4.12: Public transpor t infrastructure coverage 
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Key Data Issues for  Figures 4.10 to 4.13: 
 
·  Data relates to 2003, except for; Greater London (1998), Rome (1999), Lisbon and Rotterdam 

(2001), Barcelona, Clermont Ferrand, Cologne, Dresden, Gdansk, Lyon, Madrid metropolitan 
area, Malmö, Oulu, the Ile de France, Suceava and Vienna (2002), Brescia, Copenhagen and 
Prague (2004), Bietigheim-Bissingen (2005). 

·  The data has been grouped by the size of the city in order to enable like-for-like comparisons to 
be made between similarly sized cities. 

 
Figures 4.14 and 4.15 also provide the same comparison for the density and coverage of road 
networks in the benchmarking cities.  The findings of these comparisons are interesting because, 
although the largest cities in the benchmarking initiative also appear to display the greatest density 
of road networks (e.g. Inner London, Rome and Madrid), the trend for the population coverage of 
the road network is signif icantly different.  Figure 4.15 indicates that both smaller and larger cities 
have similar levels of road network coverage.  In addition the cities within each of the population 
groups demonstrate a broad range of road network coverage f igures.  This is distinctly noticeable in 
the sub-group of cities with up to 300,000 inhabitants (at the bottom of the graph).  In particular, 
Aalborg and Oulu demonstrate very large road network coverage figures and both of these cities are 
small in terms of population and have relatively high levels of car, walking and cycling modal 
shares. 

Figure 4.14: Road network density 
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Figure 4.15: Road network coverage 
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Key Data Issues for  Figures 4.14 to 4.15: 
 
·  Data relates to 2003, except for; Greater London (1998), Rome (1999), Lisbon and Rotterdam 

(2001), Barcelona, Clermont Ferrand, Cologne, Dresden, Gdansk, Lyon, Madrid metropolitan 
area, Malmö, Oulu, the Ile de France, Suceava and Vienna (2002), Brescia, Copenhagen and 
Prague (2004), Bietigheim-Bissingen (2005). 

·  The data has been grouped by the size of the city in order to enable like-for-like comparisons to 
be made between similarly sized cities. 

 
The data in Figure 4.16 outlines the length of cycle networks in the benchmarking cities as a 
proportion of the total road network length.  Whereas for the majority of comparisons the larger 
cities in the benchmarking initiative appear to have the most densely developed urban transport 
networks it is the smaller cities that have the largest cycle networks as a proportion of total road 
space.  This appears to suggest that smaller cities are naturally better suited for the development of 
cycle networks, because there is less pressure upon urban land space than there is in the larger 
cities. 
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Figure 4.16: Cycle-route network as a propor tion of total road network 
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Key data issues: 
 
·  Data relates to 2003, except for; Greater London (1998), Rome (1999), Lisbon and Rotterdam 

(2001), Barcelona, Clermont Ferrand, Cologne, Dresden, Gdansk, Lyon, Madrid metropolitan 
area, Malmö, Oulu, the Ile de France, Suceava and Vienna (2002), Brescia, Copenhagen and 
Prague (2004), Bietigheim-Bissingen (2005). 

·  The data has been grouped by the size of the city in order to enable like-for-like comparisons to 
be made between similarly sized cities. 

 
Overview of urban transpor t in the benchmarking cities 
 
The findings presented in section provide a detailed overview of the urban transport situations that 
exist in the benchmarking cities.  The key observations are: 
 
·  Bus networks are present in all of the cities, while most are served by heavy rail.  Some of the 

medium-sized and most of the larger cities have an urban heavy rail network, while tram and 
metro systems are much less common in the cities with smaller populations.  

·  The majority of cities with populations greater than 500,000 inhabitants have a metro system; 
Dublin and Naples are two notable exceptions. 

·  A clear data gap exists in the collection of weekend modal split data.  This information could be 
added to transport policy monitoring activities in the majority of the benchmarking cities and 
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enable interesting comparisons to be drawn between how people travel in the week and at 
weekends.  

·  9 cities demonstrated a public transport modal share of more than 50%; Madrid, Warsaw, 
Bucharest, Budapest, Prague, Merseyside, Lisbon, Gdansk and Oxford and 5 of these are 
located in New Member States (NMS) of the European Union. 

·  Of the six NMS cities, three have less than 20% modal splits for walking and none of them has 
a walking modal share greater than 30%. 

·  The least populous of the benchmarking cities have the largest cycling modal shares. 
·  With the exception of Rome, the levels of car ownership are generally greatest in smaller cities 

located in more rural surrounding areas, rather than in large metropolises. 
·  The cities in the initiative with the largest populations consistently display the highest densities 

of urban transport infrastructure and routes, although this trend is less apparent when considered 
in terms of population coverage. 

·  The cities with the smallest populations in the benchmarking initiative have the largest cycle 
networks in relation to the total road network length and appear to be better equipped to 
encourage cycling as a mode of transport. 
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5. URBAN TRANSPORT TRENDS IDENTIFIED 
 
This section of the common indicator report contains an analysis of  urban transport trends and has 
been developed from the basic comparisons outlined in section 4 of this document.  One of the key 
outcomes of the analysis conducted at the end of year one of the Urban Transport Benchmarking 
Initiative was the identif ication of a series of urban transport trends.  These trends have been used as 
a starting point for the analysis of  the second year of the Urban Transport Benchmarking Initiative 
and are briefly re-evaluated in section 5.1.   
 
The findings from the first year of the benchmarking initiative have also been developed further 
and, in the remainder of this section of the report, a range of comparisons have also been made.  
The main focus of the comparisons include; car and public transport use in the benchmarking cities 
(section 5.2), the relative performance of public transport systems in the benchmarking cities 
(section 5.3), transport network provision and modal share (section 5.4) and New Member State 
cities and similarly sized EU15 cities (section 5.5). 
 
5.1 Year  one urban transpor t trends revisited 
 
The key trends from year one of the Urban Transport Benchmarking Initiative have been re-
evaluated in this section of the report, using the updated data-set which includes PLUME 
benchmarking and data from year one of this project.  The principle trends identif ied during year 
one were: 
 
·  The positive relationship between GDP per capita (i.e. indicator for affluence) and the level of 

car use in a city. 
·  The positive relationship between GDP per capita, the size of a city’s cycle network and the 

modal share of cycling in a city. 
·  The strong positive relationship between the population of a city, the presence and size of a 

metro system.   
 
Sections 5.1.1 to 5.1.3 contain the updated analysis of these trends, all of which have stood up to 
the re-evaluation with a wider set of data. 

5.1.1 GDP per capita and car-use 
 
The modest relationship between GDP per capita and the modal shares for car and public transport 
modes in a city appears to be unchanged from year one of the Urban Transport Benchmarking 
Initiative.   
 
Figure 5.1 demonstrates that, in general, the cities with higher levels of car modal share also have a 
high level of  GDP per capita (which has been collected as a rough indicator of affluence in a city).  
The correlation coefficient for this relationship is +0.2, which confirms a weak positive link 
between GDP per capita and car use in cities.  Figure 5.2, also overleaf, lends further support to this 
trend by indicating minimal correlation between GDP per capita and public transport use. 
 
Taken together these trends suggest that in more affluent cities (where GDP per capita is highest) 
inhabitants are marginally more likely to travel by car and marginally less likely to travel by public 
transport.  Seemingly a logical f inding, this trend was also evident from the data collected in year 
one of the initiative. 
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Figure 5.1: Relationship between GDP per  capita and car  modal share 
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Figure 5.2: Relationship between GDP per  capita and public transpor t modal share 
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5.1.2 GDP per capita, cycle network length and cycling modal share 
 
The second key trend identif ied by the common indicators from year one of the Urban Transport 
Benchmarking Initiative related to the provision of cycle networks in cities.  Figure 5.3 reaffirms 
the trend identified by the analysis of data from year one, which suggests that cities with greater 
level of GDP per capita are generally those with the largest cycle networks.  The correlation 
coefficient of +0.3 suggests that a relatively strong positive relationship exists between these two 
indicators.    
 
 

Figure 5.3: Relationship between GDP per  capita and cycle network length 
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Figure 5.4, overleaf, outlines the relationship between the length of the cycle network in a city and 
the modal share for cycling.  As in year one of the Urban Transport Benchmarking Initiative, there 
is a strong positive relationship (correlation coefficient +0.3) between the size of the cycle network 
and the modal share for cycling. 
 
Taken with the f indings from Figure 5.3, it is possible to suggest that cities with higher levels of  
GDP per capita are more likely to have developed sizeable cycle networks which, in turn encourage 
inhabitants to make a greater proportion of cycling trips by bicycle.  The fact that this finding is 
supported by the data collected in both year one and year two of the Urban Transport Benchmarking 
Initiative suggests that the trend is supported.  Linking this f inding to the work of the Cycling 
working group it is possible to concur that cycling appears to flourish as a mode of urban transport 
in the cities in which it is actively encouraged, through the provision of dedicated cycling space. 
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Figure 5.4: Relationship between the length of cycle path networks (as a %  of total road 
network) and cycling modal share 
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5.1.3 City population size and metro systems 
 
The final trend from year one of the Urban Transport Benchmarking Initiative, which has been re-
tested using the updated data-set from year two of the project relates to the presence and size of 
metro networks in cities.  The analysis of the common indicators in year one of the benchmarking 
initiative found that cities with larger populations were generally most likely to have a metro 
network and an average of 40km of metro network per million inhabitants was suggested as a rough 
threshold for metro cities.   
 
Figures 5.5 and 5.6 indicate that the updated data-set for year two of the Urban Transport 
Benchmarking Initiative supports the findings from year one of the project.  The strong relationship 
between the size of population and the length of a city’s metro network is highlighted by the 
correlation coefficient of +0.64 as outlined in Figure 5.5.  Figure 5.6 indicates that the average 
threshold for the metro cities included in the year two common indicator data-set is 46km of metro 
network per million inhabitants, marginally higher than in year one.  Cities with large metro 
systems in relation to the size of the population (e.g. Rotterdam and Stuttgart) fall well above this 
average, while some of the cities have smaller metro systems in relation to the size of their 
population (e.g. Warsaw).   
 
It is important to remember that the metro networks in these cities are complemented by other 
modes of public transport to a lesser or greater degree and that this, coupled with past investment 
decisions, gives some explanation to the variation across the cities.  Dublin is the only city with a 
population of more than one million inhabitants, which does not have a metro system, although the 
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DART heavy rail and LUAS tram systems do provide coverage for the city.  In Cologne there is no 
metro system, although the city’s extensive tram network does run underground in the city centre. 
 

Figure 5.5: Relationship between population size and metro network 
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Figure 5.6: Kilometres of metro network per  million inhabitants 
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Overview of year  one trends  
 
Re-evaluating the three key trends from year one of the Urban Transport Benchmarking Initiative 
with the expanded data-set from year two of the project has supported the findings, since all of the 
trends have been supported.  As a result it is possible to uphold these key findings from year one of 
the project and use them as a platform for further evaluation of the urban transport systems 
represented in the initiative.  Sections 5.2 to 5.5 focus upon deepening the analysis of collected 
information from year two of the Urban Transport Benchmarking Initiative. 
 
 
5.2 Public transpor t per formance in the benchmarking cities 
 
Section 5.2 of the report considers the performance of the public transport systems present in the 
cities included in year two of the Urban Transport Benchmarking Initiative.  A number of  
interesting comparisons have been made between the cities and, where possible cities of a similar 
size have been contrasted.  The modal share f igures, which form the basis for public transport 
performance in the benchmarking cities, have already been presented in section 4 of this report and 
therefore will not be repeated here.  The figures in this section represent a more in-depth look at the 
use of public transport modes in the benchmarking cities.  Section 5.2.2 includes analysis of some 
public transport performance issues which could contribute to the variations in public transport use 
identified by the modal share figures and the data in section 5.2.1. 

5.2.1 Variations in public transport use in the benchmarking cities 
 
Figure 5.7 outlines the responses to an indicator collected only by cities involved in year two of the 
benchmarking initiative.  The graph illustrates the proportional breakdown of passenger kilometres 
travelled by each mode of public transport in the benchmarking cities in 2003. 
 

Figure 5.7: The propor tion of total passenger  kilometres travelled by mode in 2003 
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Figure 5.7: Key data notes 
·  Data for Bietigheim-Bissingen relates to the regional area of Baden-Württemberg.   
 
The key observations from Figure 5.7 are: 
 
·  Smaller cities with populations of less than 300,000 inhabitants are largely reliant upon bus 

services for the delivery of their public transport.  Bietigheim-Bissingen appears to be the main 
exception, displaying a wide range of public transport modes, with the largest share of 
passenger kilometres attributed to trains.  This is because the data provided relates to the region 
of Baden-Württemberg.   

·  Glasgow and Merseyside have very similar proportions for passengers carried by each mode, 
with approximately 70% of the total passenger kilometres being travelled by bus. 

·  Bucharest and Prague are similarly sized cities which also demonstrate similar shares of bus, 
metro and tram passenger kilometres in relation to the totals for their cities.  In Budapest the 
number of passenger kilometres travelled is much greater than in Prague and Bucharest, 
although considerably less distance is travelled by train in Budapest. 

·  Metro and tram systems which account for signif icant proportions of the total number of 
passenger kilometres travelled are more prevalent in cities with populations greater than 
600,000 inhabitants. 

·  In Greater London a very large proportion of trips are made by metro, although because the data 
for train passenger kilometres was not available (it is individually retained by each train 
operating company in the city) the proportional f igures for London are skewed towards the 
metro and buses. 

·  In the Ile de France region the train makes up the largest proportion of total passenger 
kilometres, followed by the metro.  This reflects the well developed RER network in the city, 
which operates across The Ile de France region. 

·  In the majority of the cities where there is a metro system present the proportion of passenger 
kilometres travelled by metro is in the region of 25-30%.  The key exceptions are Glasgow 
(which has a relatively small metro system) and Bietigheim-Bissingen (where the figures have 
been obtained for the region). 

5.2.2 Characteristics of the public transport systems in the benchmarking cities 
 
Due to the nature of the data collected and the wide range of factors that influence the use of public 
transport it is not possible to draw direct causal links between the modal share for public transport 
and the factors that affect it.  Instead the data from five indicators has been presented in Figures 5.8 
to 5.12 in order to outline a range of characteristics which explain some of the variation that exists 
in public transport use highlighted in section 5.2.1 and the modal share figures in section 4 of this 
report. 
 
Figure 5.8 illustrates the most frequent service interval as an average for all public transport modes 
in each of the benchmarking cities which submitted this data.  The collected data indicates that: 
 
·  When averaged for all modes of public transport, the smaller cities (in terms of population) are 

more likely to have less frequent peak hour services than larger cities.   
·  The cities identif ied with the greater intensity of public transport trips per person in 2003 in 

Figure 5.22 (e.g. Prague, Budapest and Bucharest) all display relatively frequent public 
transport services. 

·  This is also the case in Malmö and Dublin, which both displayed much less intensive use of 
public transport modes in Figure 5.22. 
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·  The data for Merseyside also bears an interesting comparison, because the city has a public 
transport modal share of almost 80%, yet on average the fastest peak hour service interval is 
once every ten minutes. 

 
Figure 5.8: Most frequent peak hour  service intervals (averaged for  all modes of public 

transpor t) in 2003 
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Figures 5.9 and 5.10 show the proportion of bus f leets and bus infrastructure which is wheelchair 
accessible in each of the benchmarking cities.  Other key observations from f igures 5.10 and 5.11 
include: 
 
·  Figure 5.9 indicates a broad level of variation between the wheelchair accessibility of bus 

fleets in the benchmarking cities, with many of the less populous cities demonstrating greater 
proportions of wheelchair accessible bus fleets than the largest cities involved in the initiative. 

·  UK and German cities generally demonstrate high levels of bus f leet accessibility.  In 
particular Dresden, Cologne and Bietigheim-Bissingen all having 100% wheelchair accessible 
bus fleets. 

·  Eastern European cities demonstrated signif icantly smaller proportions of bus f leet access for 
wheelchairs.   The f igures for Bucharest, Budapest, Prague and Suceava highlight this trend. 

·  In several cities the infrastructure available for buses (e.g. bus stops) does not appear to 
provide to provide adequate wheelchair access in relation to the proportion of the bus fleet that 
is wheelchair accessible.  Examples of these cities include Dublin (41% of f leet in relation to 
8% of infrastructure) and Greater London (55% of fleet in relation to 13% of infrastructure).   

·  It is possible to suggest that in these cities a high proportion (if not all) of the accessible bus 
fleet may operate on a limited number of routes.  In some cases these may be referred to as 
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“ Quality Bus Corridors”  and examples of these have been observed in Dublin during year one 
working group site visits but the Public Transport Organisation &  Policy working group and 
the Demand Management Working group. 

·  In other cities (e.g. Prague and Brescia) the bus infrastructure is accessible for wheelchair 
users to a greater degree than the bus fleet is. 

 
Figure 5.9: Accessibility of bus vehicles operating in the benchmarking cities 
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Key data notes for  figure 5.9 and figure 5.10: 
 
·  Data refers to 2003, except for Oxford, Helsinki, Bristol, Gdansk, Rotterdam, Lyon, Lisbon, 

Dresden, Naples, Warsaw, Suceava, Barcelona, Vienna Cologne and Rome (2002) 
 



Urban Transport Benchmarking Initiative Year Two 
 

Transport & Travel Research Ltd  July 2005 

 
  

Page 50 

Figure 5.10: Accessibility of bus infrastructure in the benchmarking cities 
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Figure 5.11 key data notes  
 
·  Data refers to 2003, except for Oxford, Helsinki, Bristol, Gdansk, Clermont Ferrand, Rotterdam, 

Lyon, Lisbon, Dresden, Naples, Suceava, Warsaw, Barcelona, Vienna Cologne and Rome 
(2002) 

 
In years one and two of the Urban Transport Benchmarking Initiative the participants have provided 
information relating to the number of public transport vehicles in their cities.  A straightforward 
comparison of these figures is largely irrelevant, because of the vast differences in size between the 
cities with populations of more than 3 million inhabitants and those with less than 300,000.  As a 
result the population data for the cities has been used in order to calculate a figure for the 
approximate number of  people per public transport vehicle in each of the benchmarking cities.  
These figures provide an abstract, but useful, basis for comparing the cities’  public transport fleets 
and have been presented in Figure 5.11. 
 
The key observations from Figure 5.11 are that: 
 
·  The average number of inhabitants per public transport vehicle in all of the benchmarking cities 

is 886. 
·  The two largest cities in the data-set, Greater London and the Ile de France, both fall below this 

average with fewer inhabitants per public transport vehicle. 
·  With the exception of the two most populous cities in the data-set there appears to be no specific 

link between the size of the city and the number of inhabitants per public transport vehicle. 
·  Alicante is well above the average level of inhabitants per public transport vehicle, as are 

Malmö, Cardiff, Belfast, The Hague and Cologne. 
·  The 10 main cities of  the Emilia Romagna region, Glasgow and Copenhagen all demonstrate a 

very low number of inhabitants per public transport vehicle. 
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Figure 5.12: The cost in real terms of single public transpor t tr ips over  a distance of 1km and 

5km in 2003. 
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Figure 5.12 is the final graph in this section and it outlines the variations in the average cost (cost 
averaged across all modes) of public transport as a proportion of GDP per capita for 1km and 5km 
trips.  The most interesting observation to be drawn from Figure 5.12 reiterates one of the findings 
from year one of the Urban Transport Benchmarking Initiative.  The actual cost of public transport 
in Bucharest is relatively low, however when presented as a proportion of GDP (i.e. in real terms) it 
is the most expensive public transport journey for 1km and 5km trips.   
 
Overview of public transpor t per formance in the benchmarking cities 
 
The data presented in section 5.2 has outlined a number of trends relating to the public transport 
provision in the cities included in the Urban Transport Benchmarking Initiative’s year two data-set.  
These include: 
 
·  Smaller cities largely reliant upon bus services for the delivery of their public transport.   
·  Metro and tram systems, which generally account for signif icant proportions of the total number 

of passenger kilometres travelled, are more prevalent in cities with populations greater than 
600,000 inhabitants. 

·  In 6 out of 8 of the cities where there is a metro system present the proportion of passenger 
kilometres travelled by metro is in the region of 25-30%. 

·  The smallest cities in terms of population generally demonstrate the lowest levels of public 
transport use and this is reflected in the modal share figures. 

·  Many cities with smaller populations demonstrate greater proportions of wheelchair accessible 
bus fleets than the largest cities involved in the initiative. 
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·  UK and German cities generally demonstrate high levels of bus fleet accessibility. 
·  Eastern European cities demonstrated signif icantly smaller proportions of bus f leet access for 

wheelchairs. 
·  In several cities the infrastructure available for buses (e.g. bus stops) does not appear to provide 

to provide adequate wheelchair access in relation to the proportion of the bus fleet that is 
wheelchair accessible.  It is possible to suggest that in these cities a high proportion (if  not all) 
of the accessible bus f leet may operate on a limited number of routes.  

·  The average number of inhabitants per public transport vehicle in all of the benchmarking cities 
is 871. 

·  With the exception of the two most populous cities in the data-set (which both have fewer 
inhabitants per vehicle) there appears to be no specific link between the size of the city and the 
number of inhabitants per public transport vehicle. 

·  The real cost of public transport (as a proportion of GDP in this study) needs to be calculated in 
order to make relevant comparisons relating to the cost of public transport.  Ideally this would 
be calculated to take into account the variations in purchasing power (Purchasing Power Parity - 
PPP) in the different cities. 

 
5.3 Speed and cost compar isons between pr ivate motor ised and public transpor t modes 
 
As well as focusing upon public transport provision and the extent it is used in the benchmarking 
cities, it is also possible to make comparisons between the car and public transport use for urban 
trips.  As highlighted by the re-evaluated key trends from year one of the benchmarking initiative 
(section 5.1 of this report) there is a clear link between GDP per capita (the aggregated wealth in a 
city) and the levels of car and public transport use.  Figures 5.13 to 5.16 in this section of the report 
draw a number of other comparisons between car use and public transport use. 

5.3.1 Peak-hour speed comparisons 

 
Figure 5.13 compares the average peak hour speed for cars and motorcycles and all public transport 
modes in the city in order to highlight the cities where it is quicker to travel by public transport than 
by car.  The key observations are; 
 
·  In Aalborg, Bristol, Copenhagen, Belfast, The Hague, Vienna, Budapest, Barcelona, Brussels 

and Greater London the average speed of public transport modes exceeds that of private 
motorised transport. 

·  London and The Hague are the two cities where there is the largest differential between the 
peak-hour speed of public transport modes and the peak hour-speed of private motorised modes. 

·  In 7 of the 8 cities with populations of less than 300,000 inhabitants it is quicker to travel by car 
or motorcycle than by public transport during peak hour. 

·  Bucharest and Dresden displayed the slowest peak-hour public transport speeds of all of the 
cities (15km/h) while Bristol and London had the slowest peak-hour private motorised speeds 
(also 15mk/h). 

·  Cologne demonstrated the fastest peak-hour private motorised speed (40km/h) and The Hague 
has the fastest peak hour public transport speed (38km/h).  

·  When related to the motorised modal share data presented in figure 4.6a and 4.6b these figures 
become more interesting.  Of the 4 cities which achieved public transport modal shares in 
excess of 50% and were able to provide the average speed data for Figure 5.13 (Budapest, 
Madrid, Oxford and Warsaw) only Budapest demonstrated a faster average peak-hour speed for 
public transport than private motorised modes.   
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·  This finding suggests that the urban traveller does not base his/her decisions solely upon the 
speed of the transport modes available to them.  Issues such as the cost of and access to suitable 
public transport services are also likely to influence these decisions. 

 
This data indicates the cities which have been most successful at making public transport an 
attractive option to travellers during peak public transport hours (most likely to be commuters) in 
respect of the comparative speed of private motorised modes.  Some cities face a distinct 
disadvantage in this respect, because the road network affords the private motorised traveller a 
faster journey than the public transport system.  This finding would appear to advocate the need for 
greater demand management measures in cities where peak-hour public transport average speeds 
are severely inferior to the speed of private motorised modes during the same period.  It should 
however be noted that slowing the speed of private motorised modes and/or improving the rapidity 
of public transport will not necessarily guarantee improved public transport patronage. 
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Figure 5.13: Average peak-hour  speeds of public transpor t and pr ivate motor ised modes in the benchmarking cities 

0 5 10 15 20 25 30 35 40 45

Oxford

Malmo

Clermont  Ferrand

Emilia Romagna

Oulu

Suceava

Aalborg

Bietigheim-Bissingen

Dresden

Rotterdam

Bristol

Helsinki

Glasgow

Copenhagen

Belfast

The Hague

Buchar est

Warsaw

Vienna

Budapest

Barcelona

Brussels

Cologne

Madrid

Athens

Greater London

Average speed of private motorised modes and public transport modes during peak hour in the urban administrative area (km/hr)

Average peak-hour speed of cars and motorcycles Average peak hour speed of PT modes
 

 



Urban Transport Benchmarking Initiative Year Two 
 

Transport & Travel Research Ltd  July 2005 

 
  

Page 57 

Key data notes for  Figure 5.13: 
 
·  Data relates to 2003, except for; Oxford, Clermont Ferrand, Suceava, Dresden, Rotterdam, 

Helsinki, Bristol, Warsaw, Vienna, Barcelona and Cologne (2002). 
 
Figure 5.14 is a scatter-plot which highlights the very weak negative relationship between the 
average speed of private motorised modes of transport during peak-hour and the length of bus lanes 
in the cities.  This result is not worthy of further consideration, other than to accept that the 
anticipated link between longer bus lanes in cities with slower average peak-hour speeds of private 
motorised modes could not be found.   
 

Figure 5.14: Compar ison between the length of bus lanes and average peak hour  speed of 
pr ivate motor ised modes in the benchmarking cities 
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5.3.2 Cost comparisons 
 
Figures 5.15 and 5.16 represent two loose comparisons between the costs of parking and car use 
against the cost of public transport travel.  During year one of the Urban Transport Benchmarking 
Initiative is was not possible to undertake this type of comparison, because of a lack of available 
data and difficulties of finding a definition which adequately covered the cost of car use in the 
participating cities.  The redefined indicators from the first year of the initiative (described in 
section 3 of this report) have contributed to the improved comparability of this information in year 
three of the Urban Transport Benchmarking Initiative, although there remains scope to further 
improve the data in year three of the project. 
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Figure 5.15 illustrates the comparative cost of one hour’s parking in the city centre of the year two 
benchmarking cities and the cost of a single 5 km trip into the city centre by public transport.  Of 
the sixteen cities which were able to provide data for these indicators a total of six (London, Dublin, 
Madrid, Brescia, Budapest and Prague) indicated that one hour’s parking in the city centre was 
more expensive than a 5 km trip to the city centre.  Four cities (Aalborg, Oulu, Merseyside and 
Bucharest) revealed cheaper public parking per hour than the cost of a 5 km public transport trip, 
while costs are equal in The Hague.  The remaining five cities could not provide both sets of data 
for comparison. 
 
 

Figure 5.15: Compar ison between the cost of one hour ’s parking and the average cost of a 
5km single tr ip to the city centre by public transpor t 
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When compared with the modal share data from f igure 4.6a and 4.6b, the information presented in 
Figure 5.15 suggests that there is no clear relationship between the comparative costs of public 
transport travel and the modal share for public transport in the benchmarking cities.  In Bucharest 
the cost of a 5km public transport trip is signif icantly greater then the cost of parking a car for one 
hour, yet the modal share for public transport trips in the city is very high (65%).  It is however, 
possible that in Bucharest the demand for public transport trips maintains the price of public 
transport fares, with the level of  data available, and within the scope of the project, it is not possible 
to determine the direction of any causal link between the two indicators. 
 
Figure 5.16 is another basic comparison of the cost of  public transport use and the cost of running a 
car.  The two indicators compared in Figure 5.16 relate to the cost of running a car for 15,000 km 
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per annum and the cost of an annual pass (averaged for all public transport modes) and both are 
expressed as a percentage of GDP per capita.  Although not directly comparable, these two sets of  
data represent the most complete and comparable information which was available within the scope 
of the project.  The annual car mileage of 15,000 km was selected because it is generally considered 
to be a relative standard in terms of the collection of motoring data in Europe.  As a result the 
mileage of 15,000 km does not compare with that one would cover using a 10km annual public 
transport pass for a daily commute, which is estimated at approximately 5,000km based upon a 
20km round trip for 250 working days a year.  Nonetheless the two sets of data do provide some 
basis for comparison, because it is possible to consider the difference between the public transport 
and car-use costs in each of the cities. 
 
Figure 5.16: Compar ison between the cost of running a car  for  15,000 km per  annum and the 

average cost of a 10km tr ip season pass for  public transpor t in real terms 
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The key observations from Figure 5.16 are that there is a broad range in the difference between the 
cost of car use and the cost of car use and the cost of an annual public transport pass for a 10km 
trip.  In Madrid the cost of running a car for 15,000km per annum equates to 25% of GDP per 
capita, while the cost of an annual public transport pass is less than 5%.  By contrast the difference 
between the costs of the two modes in Bucharest is much smaller, with both being less than 5% of 
GDP per capita.   
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In general the car running cost data appears to be less reliable than the data relating to the cost of an 
annual season pass, which is relatively similar across all of the cities when considered as a 
percentage of GDP per capita.  This is likely to be because the car running cost data has been 
obtained from third party sources and is highly variable dependent upon a number of factors e.g. 
type of car and engine size.  Although it would have been possible to define all of these aspects 
more precisely in the preparation of the common indicators for year two of the Urban Transport 
Benchmarking Initiative, it was felt that narrowing the indicator to much would have made it very 
difficult for the participants to collect the information. 
 
The participants collected information relating to the cost of a litre of petrol (in November 2004) 
and the cost of one hour’s parking in the city centre in order to ensure some comparable data 
relating to the cost of car use was collected.  These items of data have been expressed as a 
proportion of GDP per capita in order to improve their comparability and are displayed in Figures 
5.17 and 5.18. 

 
Figure 5.17: The cost of a litre of petrol in the benchmarking cities in November  2004 as a 

percentage of GDP per  capita 
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Figure 5.18: The cost of one hour ’s parking in the city centre as a percentage of GDP per  
capita in 2003 
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Figures 5.17 and 5.18 illustrate a broad variation in the costs associated with car use in real terms.  
The cities of Merseyside, Prague, Bucharest and Budapest are the three cities which have relatively 
expensive parking and petrol costs and, as shown by Figure 4.6a and 4.6b these four cities all have 
greater modal shares for public transport than they do for car use.  Conversely the city of Oulu has 
the cheapest petrol and car parking facilities as a percentage of GDP per capita and also displays a 
very large car modal share of 90%.   
 
Although the data available and limited number of cities that collected the information means that it 
is not possible to link these two issues more thoroughly, it appears to be clear that the real-term cost 
of parking and petrol in cities does have a signif icant impact upon car and public transport use. 
 
Overview of public transpor t speed and cost compar isons 
 
The data presented in section 5.3 has outlined a number of trends relating to the relative costs of  
public transport and car use in the benchmarking cities.  These include: 
 
·  Of the four cities which reported public transport modal shares in excess of 50% and were able 

to provide the average speed data for Figure 5.13 only one, Budapest, demonstrated a faster 
average peak-hour speed for public transport than private motorised modes.   

·  This finding suggests that the urban traveller does not base his/her decisions solely upon the 
speed of the transport modes available to them.  Issues such as the cost of, and access to, 
suitable public transport services are also likely to inf luence these decisions. 

·  Some cities face a distinct disadvantage when trying to make public transport an attractive 
option for people travelling during peak public transport hours, because the road network can 
provide the private motorised traveller with a faster journey than the public transport system.  
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·  As a result there appears to be considerable potential for greater demand management measures 
in cities where peak-hour public transport average speeds are inferior to the speed of private 
motorised modes during the same period. 

·  It was anticipated that there may be some link between the average speed of private modes and 
the proportion of road network that was made up of bus lanes, although this was not found to be 
evident in the benchmarking cities. 

·  It was also not possible to identify a link between the cost of public transport relative to the cost 
of parking and the modal share for public transport trips. 

·  When considered in real terms (as a percentage of GDP per capita) the point-of-use costs 
associated with travelling by car, e.g. parking and petrol, appear to have a signif icant link with 
the modal splits for car and public transport trips.   

·  The cities of Merseyside, Prague, Bucharest and Budapest all have relatively expensive parking 
and petrol costs (as a percentage of GDP per capita) and these cities all display greater modal 
shares for public transport than they do for car use.  Conversely the city of Oulu has the 
cheapest petrol and car parking facilities as a percentage of GDP per capita and also displays a 
very large car modal share of 90%.   

·  Although the data available and limited number of cities that collected the information means 
that it is not possible to link these two issues more thoroughly, it appears to be clear that the 
real-term cost of parking and petrol in cities does have a significant impact upon car and public 
transport use.   

 
It would be ideal to deepen the analysis of the relative costs of public transport and car use in year 
three of the initiative, although it is likely that the lack of a reliable data set which could be used to 
accurately quantify the cost of car use will again act as a barrier to the successful benchmarking of 
this issue.  It is also possible to suggest that the wide range of behavioural factors which affect the 
decision making process relating to car/public transport use are vastly complex and beyond the 
scope of this exercise to be considered at the level of detail required.   
 
5.4 The relationship between modal share and urban transpor t infrastructure provision   
 
In the “World Cities Research”  undertaken by the UK’ s Commission for Integrated Transport 
(CFIT)5 one of the findings suggested that the availability of road space in cities encouraged higher 
car ownership and greater car use, reinforcing the need to reallocate road space to public transport 
modes.  This f inding seems to be perfectly logical and as a result, these findings were evaluated 
using the data collected in year two of the Urban Transport Benchmarking Initiative with mixed 
outcomes. 
 
The scatter-plots and weak correlation coefficients presented in Figures 5.19 and 5.20 appear to 
suggest that there is no relationship between the road network density, car use and the level of  car 
ownership in the benchmarking cities.   
 

                                                 
5 CFIT World Cities reports, available online at: http://www.cfit.gov.uk/research/worldcities/summary.htm, accessed on 
17/06/05 
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Figure 5.19: Compar ison between the density of road network and the modal share of car  and 
motorcycle tr ips 
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Figure 5.20: Compar ison between the density of road network and the extent of car  
ownership in the benchmarking cities. 
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However, when the car ownership (Figure 4.9), modal share (Figure 4.6a and 4.6b) and road 
network density (Figure 4.14) graphs are all considered together it is possible to identify a small 
number of cities where car ownership figures are low, the road network is less dense and the modal 
share for private motorised travel is high.  L ikewise, at the opposite extreme there are a number of 
cities which appear to indicate higher levels of car ownership, densely developed road networks and 
greater modal shares for private motorised modes.  These cities have been outlined in Table 5.1. 

 
Table 5.1: Benchmarking cities which show a link between road-space, car  ownership and 

modal share 
 

City Road Network density  
(km of road per  km2 of area) 

Car  ownership 
(cars per  1000) 

Modal split for  car  
tr ips (% ) 

Rome 26 665 75 
Aalborg 18 432 86 
Bristol 17 434 85 
Bucharest 7.5 194 30 
Merseyside 7 377 21 
Gdansk 3 290 41 

 
A small number of the cities involved in the Urban Transport Benchmarking Initiative do adhere to 
the CFIT “World Cities Research”  trend, although the majority do not.  This reflects the broad 
range of factors (e.g. behavioural, social, economic and climatic) which play a role in inf luencing 
the level of ownership and use of cars and the availability of road space appears to be just one of 
these factors.  It is also interesting to note that two of the three cities which display lower densities 
of road space, car ownership and car modal splits are cities in New Member States.   
 
Based upon the principles applied above, to road-space and its impact upon the car modal share in 
cities, the concept was also extended to consider the provision of infrastructure and the impact upon 
public transport modal shares in cities.  All public transport modes were considered and the most 
striking trend identif ied from this test related to the cities with metro systems and their modal shares 
for public transport.   
 
Figure 5.21 outlines a modal share comparison between the cities which have metro systems and 
those which do not.  The graph shows that, on average, the cities with metro systems have larger 
public transport modal shares than those which do not.  There are a few notable exceptions to this 
trend; The Hague, Gdansk, Oxford, Merseyside, Glasgow, Brussels, Lyon and Rome, but it is 
otherwise very pronounced.  Because of the multiple factors which have an effect upon the modal 
share for public transport, it is not possible to determine whether the metro system is a cause or an 
effect of high public transport modal shares.  While it is possible that the presence of a metro 
system in a city encourages greater public transport use, it is equally likely that the largest cities 
with the greatest supply of public transport services and large public transport modal splits are those 
which have metro systems.  Nonetheless the data does suggest that metro systems stimulate public 
transport use. 
 



Urban Transport Benchmarking Initiative Year Two 
 

Transport & Travel Research Ltd  July 2005 

 
  

Page 65 

Figure 5.21: Modal share of all public transpor t modes with metro cities identified 
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Overview of the relationship between modal share and urban transpor t infrastructure 
provision 
 
The data presented in section 5.4 has considered whether a trend identified by the UK Commission 
For Integrated Transport “ World Cities”  research is also applicable to the cities participating in the 
Urban Transport Benchmarking Initiative.  The main observations from these comparisons are that: 
 
·  Scatter-plot and correlation analysis was not able to find a similar positive relationship between 

the density of the road network, car use and the level of car ownership in the benchmarking 
cities as identif ied in previous research. 

·  Despite this there are a small number of cities within the Urban Transport Benchmarking 
Initiative which adhere to each “ extreme”  of the trend outlined above which are obscured in the 
scatter-plot analysis. 

·  This suggests that there is some evidence within the benchmarking cities that there is a direct 
positive relationship between the provision of road space, the extent of car use and the levels of 
car ownership in a city. 

·  The lack of a unanimous f inding in which all of the benchmarking cities agree with the trend 
serves to outline the fact that a broad range of issues (e.g. behavioural, social, economic, 
political and climatic) combine to affect the level of ownership and use of cars in cities.  It is 
therefore possible to conclude that the availability of road space is merely one of these factors. 

·  A similar comparison of the public transport modal shares of the cities with metro systems and 
those without revealed that, on average, the cities with metro systems have larger public 
transport modal shares than those which do not.   
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·  There are a few notable exceptions to this trend and due to the multiple factors which impact 
upon the modal share for public transport, it is not possible to determine whether the metro 
system is a cause or an effect of high public transport modal shares.   

·  While it is possible that the presence of a metro system in a city encourages greater public 
transport use, it is equally likely that the largest cities with the greatest supply of public 
transport services and large public transport modal splits are those which have introduced metro 
systems. 

·  In either case it is apparent that introducing a metro system to a city stimulates public transport 
use. 

 
5.5 Compar isons between NMS &  Accession Country cities and EU15 cities  
 
Figures 5.22 to 5.25 in this section of the common indicator report outline some of the key 
differences between the urban transport systems found in cities in New Member States (NMS) of 
the European Union and those found in EU15 states.  Some of the findings have been remarked 
upon elsewhere in this document, but are drawn together in this section of the report for a further 
comparison. 
 
Figure 5.22, overleaf, outlines the “ intensity”  of public transport use in the year two benchmarking 
cities by contrasting the number of public transport trips made in 2003 with the population of the 
city.  This calculation presents an indicative “ number of public transport trips per inhabitant”  for 
2003 and, although the figures do not consider issues such as suburban commuter flows or tourist 
trips, this is the same for all of the cities and therefore the figures are broadly comparable. 
 

Figure 5.22: The intensity of public transpor t patronage (total passengers car r ied by all PT 
modes ÷ urban population) in 2003 
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The key observations from Figure 5.22 are: 
 
·  The average level of public transport use across the 17 cities which submitted data was 344 trips 

per person in 2003. 
·  Public transport intensity was particularly high in Bucharest, Budapest and Prague, all of which 

are New Member States (NMS) to the European Union and located in Eastern Europe. 
·  As one would expect these three cities all have high levels of public transport modal share, with 

more than 50% of all motorised trips being made by public transport in Prague, Bucharest and 
Budapest (see figure 4.6a and 4.6b). 

·  The smallest cities in terms of population (Oulu and Malmö) demonstrate the lowest levels of  
public transport use and this is ref lected by much smaller motorised modal share figures of less 
than 20% for public transport trips (Figure 4.6a and 4.6b). 

 
Figure 5.23 provides a comparison of the cost of an annual bus season pass as a percentage of GDP 
per capita in the benchmarking cities.  The key observation is that the cities from NMS (highlighted 
blue) do not all have “ cheap”  fares when considered in real terms.  This is commonly perceived to 
be a factor which encourages the high public transport modal shares which have traditionally been 
evident in these cities.  Figure 5.23 indicates that Gdansk, Suceava and Bucharest display similar, if  
not more costly annual bus pass fares when compared to the real costs in EU15 cities.   
 
 

Figure 5.23: Compar ison of the cost of an annual bus pass (as a percentage of GDP per  
capita) 
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Figure 5.23: Key data issues 
 
·  Data relates to 2003 except for; Budapest, Warsaw, Lisbon, Rotterdam, Helsinki, Lyon, Naples, 

Clermont Ferrand, Gdansk, Dresden, Barcelona, Vienna, Suceava, Oxford, Bristol and Cologne 
(2002). 
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Figure 5.24 combines the proportion of the bus f leets in the benchmarking cities that are made up of 
low f loor buses which can be considered as wheelchair accessible.  The data indicates that the cities 
from NMS generally have significantly smaller proportions of wheelchair accessible bus fleets than 
cities in EU 15 states.  It is likely that this pattern reflects a trend for more regular bus-f leet renewal 
in EU 15 cities.  Consideration could be given to comparing the average age of bus fleets as a 
common indicator in year three of the Urban Transport Benchmarking Initiative in order to further 
explore this trend. 
 

Figure 5.24: Compar ison of the percentage of bus fleets which are low floor  accessible 
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Figure 5.24: Key data issues 
 
·  Data relates to 2003 except for; Budapest, Warsaw, Lisbon, Rotterdam, Helsinki, Lyon, Naples, 

Clermont Ferrand, Gdansk, Dresden, Barcelona, Vienna, Suceava, Oxford, Bristol and Cologne 
(2002). 

 
Figure 5.25 is the final graph in this section of the report and illustrates the differences in the road 
space in cities which was referred to in section 5.4 of this report.  Figure 5.25 indicates that, in 
general, the NMS cities demonstrate urban road networks which are considerably less densely 
developed than those in the cities located in EU15 states.  Although it is impossible to determine for 
certain whether this is a cause, or effect, most of the NMS cities with less densely developed road 
networks also demonstrate very large public transport modal shares of more than 50% of all trips 
made in the cities. Suceava is the principle exception to this trend.   
 
It is possible that the limited road space in the NMS cities acts as a natural form of demand 
management measure which, combined with the lower levels of car ownership, serves to stimulate a 
higher public transport modal share.  There is great potential to intensify the focus upon the NMS 
cities involved in the Urban Transport Benchmarking Initiative and this has the potential to be 
considered as a theme for a working group in year three of the project. 
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Figure 5.25: Compar ison of the average length of road space per  1000 inhabitants 
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Overview of EU15 and NMS city compar isons 
 
Section 5.5 of the common indicator report has reiterated a number of the trends identified which 
have involved comparisons being drawn between NMS and EU15 cities.  The key findings with 
respect to this topic are: 
 
·  The average level of public transport use across the 17 cities which submitted data was 344 trips 

per person in 2003, although this f igure was signif icantly higher in Bucharest, Budapest and 
Prague, all of which are New Member States (NMS) to the European Union and located in 
Eastern Europe.   

·  NMS cities do not all have “cheap”  fares when they are considered in real terms.  Despite this 
the “cheap”  public transport fares in NMS cities is commonly perceived to be a factor which 
encourages the high public transport modal shares that have traditionally been evident in these 
cities.  Gdansk, Suceava and Bucharest display similar, if not more costly annual bus pass fares 
(as a percentage of GDP per capita) when compared against the real-term costs of public 
transport travel in the EU15 cities.   

·  NMS cities generally have significantly smaller proportions of wheelchair accessible bus fleets 
than cities in EU 15 states.  It is likely that this pattern reflects a trend for more regular bus-f leet 
renewal in EU 15 cities.  Consideration could be given to comparing the average age of bus 
fleets as a common indicator in year three of the Urban Transport Benchmarking Initiative in 
order to further explore this trend. 

·  NMS cities demonstrate urban road networks which are less densely developed than those in the 
cities located in EU15 states.  Although it is impossible to determine for certain whether this is a 
cause, or effect, most of the NMS cities with less densely developed road networks also 
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demonstrate very large public transport modal shares of more than 50% of all trips made in the 
cities. 

·  It is possible that the limited road space in the NMS cities acts as an inherent form of demand 
management measure which, combined with the lower levels of  car ownership, serves to 
stimulate a higher public transport modal share.  There is great potential to intensify the focus 
upon the NMS cities involved in the Urban Transport Benchmarking Initiative and this has the 
potential to be considered as a theme for a working group in year three of the project. 
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6. CONCLUSIONS  
 
6.1 Overview of findings 
 
A number of interesting trends have been identified from the analysis of the common indicators 
collected for year two of the Urban Transport Benchmarking Initiative.  These are summarised 
below: 
 
General Trends 
 
·  The cities with the smallest populations have the largest cycling modal shares. 
·  The cities in the initiative with the largest populations consistently display the highest densities 

of urban transport infrastructure and routes, although this trend is less apparent when considered 
in terms of population coverage. 

·  The cities with the smallest populations in the benchmarking initiative have the largest cycle 
networks in relation to the total road network length and appear to be better equipped to 
encourage cycling as a mode of transport. 

·  Only two Urban Transport Benchmarking cities were able to provide information relating to the 
weekend modal split.  The figures provided by Malmo and Budapest suggest that comparisons 
between weekday and weekend modal splits are very relevant and as a result this was identified 
as a clear data gap.   

 
Re-evaluation of Year One Trends 
 
Re-evaluating the three key trends from year one of the Urban Transport Benchmarking Initiative 
with the expanded data-set from year two of the project has broadly supported the year one 
findings.  As a result it is has been possible to uphold the following statements from year one of the 
initiative: 
 
·  Average income levels have an impact upon public transport use and car use in cities/regions.   

Where GDP per capita was found to be high, the modal share of public transport was generally 
lower and the proportion of trips made by car was higher.  This has obvious policy implications 
for both less affluent cities/regions and wealthier cities/regions, because it implies a clear 
preference for car travel.  People who can afford to travel by car appear to do so unless traffic 
congestion, lack of parking or access restrictions associated with large, heavily urbanised 
cities/regions prevent them from doing so (as in London or Rome).  It also implies that people 
in less aff luent cities/regions would travel by car, if it were more affordable, but instead rely 
upon public transport.   

 
·  Cycling was found to be popular where it had been encouraged by investment. 

Cities/regions that have larger cycle lane networks tended to be those with higher levels of  GDP 
per capita.  The cities/regions that have large cycle lane networks in proportion to the size of the 
urban road network were also found to display the highest levels of cycling modal share.  This 
sends a clear message to policy makers that are keen to develop a cycling culture in their 
cities/regions.  People are more likely to cycle where they are provided with the facilities that 
enable them to cycle safely and quickly. 

 
·  A critical mass of population is necessary to support a metro system. 

The majority of cities/regions with populations in excess of 500,000 inhabitants have metro 
systems, all of which are supported by a wide range of other public transport modes (bus, train 
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and particularly tram) and were generally focused upon central urban areas (those more 
extensive networks of Paris and London are exceptions).  Averaging the size of metro systems 
across the metro cities/regions revealed a guide threshold of approximately 46 km of metro per 
million inhabitants.  Although this needs to be considered in relation to the other public 
transport modes available in each city, it does suggest that Dublin could be considered as a 
potential metro city.  Cologne also falls into this category, although it has an extensive tram 
network which runs underground in the central areas of the city. 

 
Public Transport Trends in the Benchmarking Cities 
 
·  Smaller cities are largely reliant upon bus services for the delivery of their public transport and 

generally demonstrate lower levels of  public transport use which is reflected by the modal share 
data collected. 

·  Metro and tram systems, which generally account for signif icant proportions of the total number 
of passenger kilometres travelled, are most prevalent in cities with populations greater than 
600,000 inhabitants.  In six of the eight “ metro cities”  which provided data, the proportion of 
passenger kilometres travelled by metro is approximately 25-30%. 

·  In several cities the infrastructure available for buses (e.g. bus stops) does not appear to provide 
adequate wheelchair access in relation to the proportion of the bus fleet that is wheelchair 
accessible.  This is probably because in these cities a high proportion (if not all) of the 
accessible bus fleet may operate on a limited number of routes, e.g. “ showcase”  or “ quality bus 
corridor”  routes on which accessible stop infrastructure is concentrated. 

·  Many of the cities with smaller populations demonstrate greater proportions of wheelchair 
accessible bus fleets than the largest cities involved in the initiative, as do UK and German 
cities. 

 
Urban Transport Speed and Cost 
 
·  Of the four cities (Budapest, Madrid, Oxford and Warsaw) which reported public transport 

modal shares greater than 50%, and were able to provide data relating to average peak-hour 
speeds, only Budapest demonstrated a faster average peak-hour speed for public transport than 
private motorised modes.  This suggests that the urban traveller does not base his/her decisions 
solely upon the speed of the transport modes available to them.  Issues such as the cost of, and 
access to, suitable public transport services are also likely to inf luence these decisions. 

·  Some cities face a distinct disadvantage when trying to make public transport an attractive 
option for people travelling during peak public transport hours, because the road network can 
provide the private motorised traveller with a considerably faster journey than the public 
transport system.  The cities where private modes are considerably faster than public transport 
modes in the peak hour are; Cologne, Bucharest, Helsinki, Dresden, Rotterdam, Malmo, 
Clermont Ferrand, Oulu and Suceava.  In these cities there appears to be considerable potential 
for greater demand management measures.    

·  When considered in real terms (as a percentage of GDP per capita) the point-of-use costs 
associated with travelling by car, e.g. parking and petrol, appear to have a signif icant link with 
the modal splits for car and public transport trips.  The region of Merseyside and the cities of  
Prague, Bucharest and Budapest all have relatively expensive parking and petrol costs (as a 
percentage of GDP per capita) and these cities all display greater modal shares for public 
transport than they do for car use.  Conversely the city of Oulu has the cheapest petrol and car 
parking facilities as a percentage of GDP per capita and also displays a very large car modal 
share of 90%.   
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Urban Transport Mode Share and Infrastructure Provision 
 
·  Scatter-plot and correlation analysis was not able to find a similar positive relationship between 

the density of the road network, car use and the level of car ownership in the benchmarking 
cities as identif ied in the Commission for Integrated Transport’s “ World Cities Research”6.  
Despite this, there is evidence that some of the cities do follow this trend, which provides some 
evidence among the benchmarking cities of  a direct positive relationship between the provision 
of road space, the extent of car use and the levels of car ownership in a city. 

·  This serves to outline the fact that a broad range of issues (e.g. behavioural, social, economic, 
political and climatic) combine to affect the level of ownership and use of cars in cities.  It is 
therefore possible to conclude that the availability of road space is merely one of these factors. 

·  A similar comparison of the public transport modal shares of the cities with metro systems and 
those without revealed that, on average, the cities with metro systems have larger public 
transport modal shares than those which do not have a metro system.  This indicates that metro 
systems stimulate public transport use and are usually found in cities with larger populations 
(greater than 1 million inhabitants).   

 
Comparisons between EU15 and NMS cities 
 
New Member State cities involved in the Urban Transport Benchmarking Initiative demonstrated; 
 
·  A signif icantly higher level of public transport use, in terms of the average number of trips, per 

person, per year, compared to cities in EU15 states. 
·  Public transport fares were not noticeably inexpensive when compared in real terms (as a 

percentage of GDP per capita) with those in cities from EU15 states. 
·  Significantly smaller proportions of the bus f leets in New Member State and Accession Country 

cities are accessible for wheelchair users compared to those in cities located in EU15 states.   
·  Urban road networks are less densely developed in New Member State and Accession Country 

cities than those in EU15 cities.  
 
It is possible that the limited road space in the NMS cities acts as an inherent form of demand 
management measure which, combined with the lower levels of car ownership, serves to stimulate a 
higher public transport modal share.  There is great potential to intensify the focus upon the NMS 
cities involved in the Urban Transport Benchmarking Initiative and this could be considered as a 
theme for a working group in year three of the project. 
 
6.2 Policy Implications of the year  two common indicator  findings 
 
The findings from the common indicators collected during year two of the Urban Transport 
Benchmarking Initiative can be related to a number of  urban transport policy issues.  The key 
implications of the benchmarking initiative’s f indings for policy makers are summarised below: 
 
Policy implications for larger cities (populations of more than 1 million inhabitants) 
 
Larger cities demonstrate the most densely developed transport networks with the widest variety of 
public transport modes and are most likely to have metro systems and urban heavy rail networks, 
which provide rapid transit in central areas and are unaffected by road traffic congestion.  Bus 
networks in larger cities often act as feeder services for tram/heavy rail/metro systems and, 

                                                 
6 Commission for Integrated Transport web reference: http://www.cfit.gov.uk/ 



Urban Transport Benchmarking Initiative Year Two 
 

Transport & Travel Research Ltd  July 2005 

 
  

Page 74 

compared to those in less populated cities, a smaller proportion of the bus fleet in larger cities is 
wheelchair accessible.  The f indings of the Urban Transport Benchmarking Initiative suggest that 
metro systems coincide with greater public transport modal shares in cities.  The presence of a 
metro encourages greater public transport use, because it is rapid, efficient, segregated and easy use.  
The cities with the largest populations and population densities have all introduced metro systems, 
because they represent the most efficient way of transporting large numbers of passengers.  The 
need for a sufficient critical mass of citizens (or potential metro users) is a basic requirement for 
successfully introducing a metro system.  In this respect larger cities have a distinct advantage over 
medium-sized and smaller cities, because their densely developed central areas and larger 
populations provide the ideal conditions for sustainable transport use compared to private car travel 
for urban trips. 
 
The larger cities involved in the Urban Transport Benchmarking Initiative tend to be national or 
regional economic centres which face the issue of managing the demand for travel into their 
metropolitan areas.  Unlike in less-populated cities policy makers in large cities, which are usually 
core zones of economic growth and inward investment, have greater potential to make bold 
transport policy decisions.  The fact that larger cities often have public transport networks in place 
which provide better access to central areas than is possible by car means that policy makers in 
these cities have the potential to implement demand management measures aimed at encouraging 
further modal shift to public transport and sustainable modes.  Rome and London are good 
examples where demand management measures have been successfully adopted in order to 
discourage car use and encourage public transport travel.   
 
Larger cities provide less support for cycling as a mode of transport, demonstrating relatively small 
cycle networks as a proportion of the total road network.  Two main types of barriers prevent city 
authorities from promoting cycle use in the same manner as medium-sized and smaller cities. 
 
·  Land space is at a premium in the centre of large cities as a result of the dense urban 

development.  As a result there is often not suff icient space to integrate cycling infrastructure 
into the existing environment without severe disruption and cost.  It is hard to promote cycling 
or developing a cycling culture when the physical infrastructure which cyclists require is not in 
place. 

·  Road traffic congestion, pollution and the lack of safe routes deters people from attempting to 
cycle. 

 
These barriers need to be addressed through bold policy making to encourage cycling in larger 
cities.  The finding from smaller cities suggests that the uptake of cycling is often infrastructure led 
and therefore if larger cities can engineer solutions which overcome the lack of space for cycling 
infrastructure then it should be possible to generate a cycling culture and increase the uptake of 
cycling.   
 
A key finding of the research of the Urban Transport Benchmarking Initiative is that the challenge 
for policy makers in larger cities is to manage the existing transport infrastructure in order to 
optimise the use of public transport and reduce car use, primarily through the implementation of 
demand management measures.  Larger cities should focus upon creating opportunities for 
sustainable modes of transport (walking and cycling) to increase their modal share and improve the 
accessibility of the existing public transport system in order to open up urban transport systems to 
provide equality of access for disabled people. 
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Policy implications for medium-sized cities (300,000 – 1million inhabitants) 
 
The cities with between 300,000 and 1 million inhabitants (medium sized cities) demonstrate a 
broad range of urban transport issues which overlap with both the smallest and largest cities 
involved in the Urban Transport Benchmarking Initiative.  The medium-sized cities are often local 
or regional economic centres, which are likely to have bus and light rail networks and 
approximately half have metro systems, some of which are being expanded or are planned for 
expansion to meet the needs of growing populations and nearby conurbations (e.g. Rotterdam, 
Helsinki, L isbon). 
 
These medium-sized cities therefore share the policy implications for both smaller and larger cities, 
since many are large enough to support high-load mass transit systems, but are not as densely 
developed as the largest cities in the initiative and therefore also display relatively high levels of  car 
use.  The resultant challenge for policy makers in medium-sized cities is to balance the pressure of 
car use through careful demand management and parking controls which increase the cost and 
reduce the accessibility of private motorised travel, yet simultaneously seek to encourage greater 
levels of public transport use, walking and cycling through the development of infrastructure which 
reflects the size and stature of the city. 
 
Policy implications for smaller cities (less than 300,000 inhabitants) 
 
Smaller cities involved in the benchmarking initiative demonstrate much lower density public 
transport networks and are largely reliant upon bus networks to provide public transport services.  A 
key obstacle for transport policy makers in these cities is that the road network can often provide 
the car/motorcycle user with a faster, more convenient journey than the public transport system can 
offer.  As a result car use is generally higher in the less populated cities and, although there is 
considerable potential for demand management measures to be applied in these cities, it is possible 
that local authorities are often reluctant to use them because of the risk reducing the attractiveness 
of the city to businesses and visitors. 
 
In terms of cycle use in cities a key f inding was that the highest levels of cycle use and the largest 
cycle networks as a proportion of total road space were found to exist in smaller cities.  The lower 
densities demonstrated by less populated cities and greater availability of land for traffic-free cycle 
routes have provided transport policy makers with ideal conditions to encourage cycling.  Urban 
planners in larger cities may seek to learn from the practices of smaller cities in this f ield in order to 
encourage greater use of cycling. 
 
Transport policy makers in cities with smaller populations are faced with the challenge of 
encouraging public transport use where there may be an insufficient critical mass to provide an 
extensive, high frequency public transport network and where car use is very high.  Subtle use of 
demand management measures aimed primarily at reallocating road space to sustainable modes, the 
continued development of sustainable modes (walking and cycling) through pedestrian and cycling 
infrastructure and the development of high quality, accessible bus services could be considered as 
key challenges for policy makers in cities with smaller populations.   
 
Policy implications for cities in Central and Eastern Europe  
 
Cities in New Member States consistently display large public transport modal shares relative to car 
use, although levels of car ownership are increasing in these cities.  The experiences of cities 
located in Southern Europe (e.g. Lisbon) suggest that levels of car ownership dramatically increase 
following accession to the EU, primarily as a result of the growth in income levels.  The Urban 
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Transport Benchmarking Initiative has demonstrated a link between the selection of modes and the 
level of GDP per capita (a proxy indicator for economic activity and, indirectly, the average income 
level) and it is therefore possible that cities in New Member States will experience similarly rapid 
growth in the level of car use.   
 
One challenge for transport policy makers in Central and Eastern European Countries is therefore to 
continue to maintain the high levels of public transport use in the face of rising car ownership.  One 
way of assisting this process is to carefully benchmark the development of new road space in cities 
in Central and Eastern Europe, because these cities currently demonstrate significantly less road 
space per square kilometre when compared to EU15 cities.  It is possible that continuing to 
constrain the size of the urban road networks in these cities could act as a natural form of demand 
management measure.  Integrating the development of urban transport systems with land-use 
planning in cities in Central and Eastern Europe may also help to regulate the pressure for rapid 
development which many observers are predicting as an outcome of accession to the EU. 
 
Promotional and awareness campaigns are likely to be a useful tool in encouraging sustainable 
travel in cities in New Member States and Accession Countries.  While it seems inevitable that 
levels of car ownership will rise in these countries, it is possible that excessive car use can be 
deterred by encouraging citizens to consider using alternative modes of travel by marketing and 
promotion campaigns and innovative transport planning. 
 
6.3 Recommendations for  developing the common indicators in year  three 
 
There is potential for the findings from year two of the Urban Transport Benchmarking Initiative to 
continue to be developed further through the collection of common indicator data in year three of 
the project.  Recommendations for developing the common indicators and next steps for the project 
team are outlined in the remaining sections of this conclusion. 
 
The recommendations for developing the common indicators are: 
 
·  In order to continue to ensure that there is backwards comparability with the data collected in 

year one of the Urban Transport Benchmarking Initiative, and continue to enable data to be 
compared from as many cities as possible, it is recommended that the changes in the common 
indicators are minimised from year two to year three.  Subtle redefinition of indicators which 
proved difficult to collect and the addition of specific indicators would be the optimum 
situation. 

 
·  Proposed new common indicators for year three of the Urban Transport Benchmarking Initiative 

include the proportion of bus fleets which are made up of clean vehicles (by EURO category) 
and also an indicator relating to the average age of public transport fleets (by mode). 

 
·  Weekend modal split data represented the main data gap identified by the initiative and this 

information could be added to transport policy monitoring activities in the majority of the 
benchmarking cities.  This would enable interesting comparisons to be drawn between how 
people travel during the week and at weekends.  It appears that unless the participants in the 
initiative were specifically to collect this data then there is little possibility for a wide 
comparison across the benchmarking cities.  Given that this is unlikely to happen in readiness 
for year three of the Urban Transport Benchmarking Initiative there may be little benefit in 
retaining this indicator. 
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·  The real cost of public transport, compared as a proportion of GDP in this study, needs to be 
calculated accurately in order to make relevant comparisons relating to the cost of public 
transport.  Ideally this would be calculated to take into account the variations in purchasing 
power (Purchasing Power Parity - PPP) in the different cities.  Deepening the analysis of the 
relative costs of public transport and car use in year three of the initiative would make for an 
interesting study topic, although it is likely that the lack of a reliable data set which could be 
used to accurately quantify the cost of car use will be a barrier to the successful benchmarking 
of this issue.  The wide range of behavioural factors which affect the decision making process 
relating to car/public transport use are vastly complex and are therefore likely to be beyond the 
scope of this exercise to be considered at the level of detail required.  

 
6.4 Next steps and future intentions for  Urban Transpor t Benchmarking 
 
The immediate next steps for the Urban Transport Benchmarking Initiative are outlined below: 
 
·  Dissemination of year two results to project participants, interested parties and other European 

urban transport stakeholders. 
·  Review of progress made by other transport benchmarking initiatives (to be conducted during 

the summer 2005). 
·  Perform a critical appraisal of the common indicators collected in year two of the benchmarking 

initiative including feedback from participants. 
·  Continue to develop the online benchmarking tool in order that the potential for data submission 

via the internet is explored and so that the findings from year two of the project can be 
demonstrated on the website in real-time.  

·  Prepare the “ Year Three Launch Workshop”  (taking place in September 2005) to consider the 
development of themes for each of the working groups in order to improve the focus of the 
Urban Transport Benchmarking Initiative for year three of the project. 


