
 

  i 
 

 
 
 
 
 
 
 

Contract number: EIE/04/195/S07.38471 

 

Demand Management - 
 

Training manual 

With the support of: 

 





 

  iii 

THE E-ATOMIUM PROJECT  

e-Atomium is a training project funded through the STEER programme which is part of the European 
Commission’s Intelligent Energy Europe programme and will be implemented in Belgium, France, Ireland, 
Italy, The Netherlands and the United Kingdom. The aim of e-Atomium is to strengthen the knowledge of 
local / regional managing agencies in the transport field and to accelerate the take up of EU research results 
in the field of local and regional transport. The beneficiaries of the project are managing (energy) agencies 
and local actors who want to play a bigger role in the transport field.  
 
The following compendium contains results of EU research-projects and complementary results of national 
research-projects. The authors especially thank the partners and collaborators of the Treatise and 
Competence projects. Much of the information is gathered from the work done by Todd Littman on the TDM 
Encyclopedia, a comprehensive source of information about innovative management solutions to 
transportation problems (www.vtpi.org). 
 
A complete list of the studied projects, involved consortia, and cited literature is given at the end of the 
material. All materials can be downloaded from the project website: www.e-atomium.org  
 

Project partners  

The project core consortium members are: 
 

 
Mobiel21 vzw, formely known as 
Langzaam Verkeer vzw  

Project co-ordinator 
Vital Decosterstraat 67a - BE-3000 Leuven 
Contact: Ms Elke Bossaert & Ms Sara van Dyck 
Phone: +32 16 31 77 06 - Fax: +32 16 29 02 10 
www.mobiel21.be 

 
DTV Consultants b.v. 

Teteringsedijk 3 - Postbus 3559 - NL-4800 DN Breda 
Contact: Mr Johan Janse & Mr Allard Visser 
Phone: +31 76 513 66 31 & +31 76 513 66 21 - Fax: +31 76 513 
66 06. www.dtvconsultants.nl 

 
Energie-Cités 

The association of European local authorities promoting a local 
sustainable energy policy 
Secretariat: 2, chemin de Palente - FR-25000 Besançon 
Contact: Mr Jean-Pierre Vallar 
Phone: +33 3 81 65 36 80 - Fax: +33 3 81 50 73 51 
www.energie-cites.org 

 
Sustainable Energy Action Ltd - SEA 

42 Braganza Street - London GB-SE17 3RJ 
Contact: Mr Larry Parker 
Phone: +44 20 7820 3158 - Fax: +44 20 7582 4888 
www.sustainable-energy.org.uk 

 

Euromobility 

Piazza Cola di Rienzo, 80/a - IT-00192 Roma 
Contact: Ms Karin Fischer 
Phone: +39 06 68603570 - Fax: +39 06 68603571 
www.euromobility.org 

The other full partners are: 
 

 

POLIS Promoting Operational Links with 
Integrated Services 

Rue du Trône 98 - BE-1050 Brussels 
Contact: Ms Karen Vancluysen 
Phone: + 32 2 500 56 75 - Fax: +32 2 500 56 80 
www.polis-online.org 

 

Association of the Bulgarian Energy 
Agencies - ABEA 

44 Oborishte str. - BG-1505 Sofia 
Contact: Mr Ivan Shishkov 
Phone: +35 929 434 909 - Fax: +35 929 434 401 
www.sofena.com 

 

Agenzia Napoletana Energia e Ambiente - 
ANEA 

Via Toledo 317 - IT-80132 Napoli 
Contact: Mr Michele Macaluso & Mr. Paolo Ficara 
Phone: +39 081 409 459 - Fax: +39 081 409 957 
www.anea.connect.it 

 

Fédération Nationale des Agences 
Locales de Maîtrise de l’Energie – FLAME 

Represented by ADUHME 
14 rue Buffon - FR-63100 Clermont-Ferrand 
Contact: Mr Sébastien Contamine 
Phone: + 33 473 927 822 & +33 437 482 242 - Fax: 33 473 927 
821 
www.aduhme.org 

 

Delfts Energie Agentschap – DEA 

Mijnbouwplein 11 - NL-2628 RT Delft 
Contact: Mr Zeno Winkels 
Phone: +31 15 185 28 60 & +31 76 513 66 21 - Fax: +31 15 185 
28 61 
www.delftenergy.nl 

 





 

  v 

TABLE OF CONTENTS 

 page 

1. INTRODUCTION.................................................................................................................................1 

2. TRAINING CONTEXT, GOALS AND STRUCTURE...........................................................................2 
2.1 Training context.........................................................................................................................2 
2.2 Training goals............................................................................................................................2 
2.3 Training structure ......................................................................................................................3 

3. WHAT IS DEMAND MANAGEMENT?................................................................................................4 

4. ROAD PRICING SCHEMES ...............................................................................................................6 
4.1 Definitions..................................................................................................................................6 
4.2 Significance of the theme..........................................................................................................9 
4.3 Policy context ..........................................................................................................................10 
4.4 The impacts and benefits of road pricing ................................................................................12 
4.5 Applications and implementation ............................................................................................18 
4.6 Lessons learned......................................................................................................................19 
4.7 Conclusion and recommendations..........................................................................................21 
4.8 Examples and Case Studies...................................................................................................22 

5. ACCESS MANAGEMENT AND VEHICLE RESTRICTIONS............................................................25 
5.1 Access management...............................................................................................................25 
5.2 Impacts and benefits ...............................................................................................................25 
5.3 Applications and implementation ............................................................................................27 
5.4 Access management conclusions...........................................................................................28 
5.5 Vehicle Restrictions.................................................................................................................28 
5.6 Impacts and benefits ...............................................................................................................29 
5.7 Applications and implemantation ............................................................................................31 
5.8 Vehicle restrictions conclusions ..............................................................................................32 
5.9 Case Studies and Examples...................................................................................................32 

6. CAR FREE CITIES & TOWN PLANNING.........................................................................................35 
6.1 Definition .................................................................................................................................35 
6.2 Impacts and benefits ...............................................................................................................37 
6.3 Applications and Implementation ............................................................................................39 
6.4 Conclusions and recommendations........................................................................................40 
6.5 Examples and Case Studies...................................................................................................41 

7. EXERCISES......................................................................................................................................46 

8. REFERENCES AND RESOURCES FOR MORE INFORMATION ..................................................47 

9. GLOSSARY.......................................................................................................................................56 

10. APPENDIX 1: DEMAND MANAGEMENT STRATEGIES.................................................................57 

11. APPENDIX 2: EU PROJECTS DEALING WITH PRICING...............................................................60 
 





 

  1 

1. INTRODUCTION 

Most European local authorities are confronted with increasing problems of congestion and pollution due 
to the steady growth of urban motorised traffic. People moving out of the cities due to bad environmental 
conditions, increasing car ownership, and faster travel have given rise to dispersed urban structures, 
leading in turn to greater volumes of motorised traffic. But transport is also a challenge in terms of climate 
protection: By 2010, transport will be the largest single contributor to greenhouse gas emissions. 
 
To turn around these trends, reduce these problems efficiently and thus raise standards of living in our 
cities, it is necessary to: 
 carry out a true modal shift from private motorised traffic towards more sustainable modes of transport 

like walking, cycling, public transport; 
 implement urban planning strategies based on principles like urban density, improved mixed use of 

space and limited new urban developments to areas served by public transport; 
 develop the concept of responsible car use and introduce less polluting and quieter vehicles; 

 
At the same time, specific organisation methods and innovative technologies in terms of energy saving 
and the environment protection must be introduced. It is moreover crucial to raise awareness among 
citizens about the effect of their choice of transport mode on the quality of urban environment.  
 
The training activities within e-Atomium will address all the mentioned goals by explaining the following 
themes: 
 
Mobility Management 
• School Travel Plans 
• Company & Administration Travel Plans 
• Tourism Travel Plans 
 
Awareness raising and communication 
Campaigns 
• Target group dedicated communication 
• Eco-driving 
• Topic related communication 
• Organisation of an awareness raising event 
 

Alternative fuels & vehicles 
• Biofuels (incl. pure vegetal oils) 
• Comparative analysis of all alternative fuels & 

vehicles 
• Environment appraisal of 

community/municipal vehicle fleets 
 
Demand Management 
• Road pricing schemes 
• Access management 
• Car free cities & town planning 
• Vehicle restrictions 

 
 
This document is mainly addressing the theme “Demand Management”.  
 
“The big problem that urban authorities will have to resolve, sooner than might be thought, is that of traffic 
management, and in particular the role of the private car in large urban centres. … The lack of an 
integrated policy approach to town planning and transport is allowing the private car an almost total 
monopoly”. 

White Paper on European Transport Policy: 
“European transport policy for 2010: time to decide”, COM(2001) 370. 
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2. TRAINING CONTEXT, GOALS AND STRUCTURE 

2.1 Training context 

Imagine you are living in a city. A city without any motorised traffic. How quiet can it be? How nice can it 
be? People are walking around, chatting to eachother, enjoy a drink on the terrasses and many more 
things which can make life worthwhile. In many European cities this vision is far from reality. Mostly streets 
are dominated by cars. Spreading a lot off polluting gasses and generating large amounts of noise making 
it hard to understand oneanother.  
 
The still increasing carownership, cities becoming more and dispersed, congestion as normal as it is, 
traffic causing many accidents. Problems which occur everywhere. To cope with these problems 
transportations plans are developed on local, regional, national and also international level. For instance in 
the European White Paper on Transport “Time to decide” the growing conflict between a sustainable 
community and growing transport is illustrated and goals for the future to solve this conflict have been 
defined. Goals on a European scale, but goals which aren’t different when looking at local issues where 
congestion, pollution caused by traffic and increased energy consumption also hinder the society. The 
foreseen spectacular rise in car use and heavy goods traffic will certainly impose a heavy burden on local 
communities. Therefore setting limits to the growth in demand by applying demand management 
strategies can be a good way to cope with upcoming transportation (related) problems.  
 

 

2.2 Training goals 

The aim of this module is to provide local authorities, civil servants, advisors working at Energy Agencies, 
Energy Efficiency Advice Centres (EEACs) and local energy actors with the information and knowledge 
that they will need to give advice in the area of Demand Management. It will also enable effective 
decision-making regarding projects that may or may not be of value in terms of reducing the impact of 
road transport in their area and in terms of energy savings. 
 
By the end of the training, the recipient therefore should be able to: 
 
1. define a demand management strategy 
2. distinguish promising strategies and participate in multi stakeholder working groups dealing with 

transportation problems. 
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2.3 Training structure 

There are many points where the need to travel can and should be addressed. For instance the location of 
activities and the availability of car- or public transport infrastructure certainly will influence the need to 
travel. Alternative town planning strategies can in this case help to minimise travel. The mode choice and 
the route choices are also things to consider. Many of these issues are already dealt with in the Mobility 
Management modules. Therefore the training for the Demand Management part in e-Atomium will be 
restricted to: 
• road pricing schemes; 
• access restrictions; 
• car free cities/housing town planning initiatives aimed at minimising car use; 
• vehicle restrictions. 
 
Each of these main topics is discussed in more detail in the next chapters. Besides theoretical parts the 
body of the text deals with examples of best practices spread out through Europe. For instance in the 
section of car free cities and town planning some attention is given to the “Local Transport Performance” 
approach. This approach aims at incorporating within integral planning urban planning and traffic design 
and by doing such realising a high quality of living.  
 
All described topics are mainly focussed on road transport. Air transport and issues like the transportation 
of goods aren’t part of this training. In the last section of this training manual tasks for self study are given. 
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3. WHAT IS DEMAND MANAGEMENT? 

It is not easy to give one definition for Demand Management, because it covers many topics and 
strategies. One of the best descriptions is given by Todd Littman (www.vtpi.org). He distinguishes 
Transport Demand Management as a general term for strategies that result in more efficient use of 
transportation resources.  If we consider energy as a resource and taking into account the fact that e-
ATOMIUM deals with possibilities to reduce energy consumption in the transport area. This definition is a 
good starting point.  As set out in The Green Paper on Energy Efficiency 24% of all energy savings can 
come forth from transport. Savings which can realised by optimizing traffic management, developing clean 
vehicles, implementing infrastructure charging and promoting the use of public transport. How to achieve 
this is the main body of Demand Management. 
 

 
 
Within the scope of Demand Management many different strategies can be distinguished. The table in 
annex 1 gives an overview of all the possibilities and can be seen as a (first) illustrative guideline for 
defining and selecting Demand Management strategies. Nevertheless within this training we distinguish as 
main corner stones of Demand Management topics or strategies which influence the need to travel or 
strategies which make it no longer necessary to (always) travel by private car.  

  

Figure 1: The Land-Use-Transport feedback cycle. 
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Within the European TRUMP project Neil Paulley from TRL talks about the “Land-use-transport feedback 
cycle”. Looking at this diagram we can state that Demand Management influences decision taking at the 
point where the decision to make a trip is made (see figure 1).  
 

Demand management is: 
 

All strategies that influence the need to travel or make it no longer necessary to travel by private car. 
 

 
As already mentioned earlier not all strategies will be described within this manual, because in het Mobility 
Management modules several possibilities are dealed with. In this manual the emphasis lays on pricing, 
access restrictions and land use planning. Another restriction made in this manual is the limitation to road 
or land related transport. Air travelling and sea travelling aren’t being described. 
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4. ROAD PRICING SCHEMES  

4.1 Definitions  

Pricing is a central tool for resource allocation in the view of economists but a more general definition of it 
refers to measures of making up the price for certain commodities and services.  
Pricing and Financing are closely linked, as pricing represents one of the most important methods of 
raising capital for the financing of works, acquisition of equipment/rolling stock, etc. In the context of 
transport pricing has another equally important role, since it can be a key mechanism for influencing the 
demand for travel for each mode of transport, in order to achieve transport policy goals, such as economic 
efficiency and environmental sustain-ability. 
 
Taxation is a system or regulation of imposing tax on the consumers for the consumption/ purchase of 
certain commodities and services. Taxes are, with rare exceptions, either re-lated to the right of access or 
to the use of the infrastructure, and are a simple and practi-cal instrument for raising state revenues. 
 
In the context of transport, pricing and taxation could act as management measures to regulate the 
transport market although their main purposes of their introduction (from the state) are slightly different. 
The two different objectives (public revenues and transport management) are often confused by the public 
and politicians and as such the implementation of transport pricing measures usually faces stiff opposition. 
 
More specific we can distinguish Road Pricing, which means that motorists pay (a toll or a certain fee) 
directly for driving on a particular roadway or in a particular area. There are several ways and techniques 
used in this field for collecting the money. Sometimes road pricing is addressed as Value Pricing, which is 
a marketing term emphasizing that motorists benefit directly through reduced congestion or improved 
roadways. One of the oldest European examples of road pricing is the toll highway, which is widely 
accepted in France, Spain and Italy. In The Netherlands, the UK and other countries this is not so 
common practice (yet). At the moment in many countries studies are being carried out to distinguish 
whether or not toll collection should be implemented. For instance in The Netherlands recently a study 
was conducted to support the political discussion about the introduction of a road pricing scheme for the 
whole of the country. 
 
Economists have long advocated Road Pricing as an efficient and equitable way to pay roadway costs, 
fund Transportation Programs and encourage more efficient transportation. In general Road Pricing has 
two objectives: revenue generation and congestion management. They differ in several ways, as 
compared in the table below. 
 

Table 2: Comparing Road Pricing Objectives 

Revenu Generation Congestion Management 
Generate funds 
Rates set to maximize revenues or recover specific 
costs. 
Revenu often dedicated to roadway projects. 
Shifts to other routes and modes not desired 
(because this reduces revenues). 

Reduces peak-period vehicle traffic. 
Is a DM strategy. 
Revenu not dedicated to roadway projects. 
Requires variable rates (higher during congested 
periods). 
Travel shifts to other modes and times considered 
desirable. 
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In respect to the above mentioned objectives we can distinguish two different types of Road Pricing. 
Details of these two types are described below. 

Road Tolls 
Tolls are a common way to fund highway and bridge improvements. Such tolls are 
a fee-for-service, with revenues dedicated to roadway project costs. This is 
considered more equitable and economically efficient than other roadway 
improvement funding options which cause non-users to help pay for 
improvements. Tolling is often proposed in conjunction with road privatization (i.e., 
highways built by private companies and funded by tolls). Tolls are often 
structured to maximize revenues and success is measured in terms of project cost 
recovery. Tolling authorities may discourage development of alternative routes or 
modes.  

Congestion Pricing 
Congestion Pricing on the other hand refers to variable road pricing (higher prices under congested 
conditions and lower prices at less congested times and locations) intended to reduce peak-period vehicle 
trips. Tolls can vary based on a fixed schedule, or they can be dynamic, meaning that rates change 
depending on the level of congestion that exists at a particular time. It can be implemented when road tolls 
are implemented to raise revenue, or on existing roadways as a demand management strategy to avoid 
the need to add capacity. Some highways have a combination of unpriced lanes and priced lanes, 
allowing motorists to choose between driving in congestion free of charge or paying a toll for an 
uncongested trip. 
 

  
 
Taking the principles of Demand Management in mind it can be stated that actual only congestion 
charging fits in the Demand Management philosophy. Road tolls don’t have the goal to influence the need 
to travel, but only to make the costs of infrastructure more acceptable.  
 
Congestion charging can be divided in the following categories: 
• Cordon (Area) Tolls  

Cordon tolls are fees paid by motorists to drive in a particular area, usually a city center. Some cordon 
tolls only apply during peak periods, such as weekdays. This can be done by simply requiring vehicles 
driven within the area to display a pass, or by tolling at each entrance to the area. 

• HOT Lanes  
High Occupancy Toll (HOT) lanes are High Occupancy Vehicle (HOV) lanes that also allow access to 
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low occupancy vehicles if drivers pay a toll (Stockton and Daniels, 2000; Poole and Orski, 2001). It is 
a type of Managed Lane (WSDOT, 2001; Goodin, 2005). This allows more vehicles to use HOV lanes 
while maintaining an incentive for mode shifting, and raises revenue. HOT lanes are often proposed 
as a compromise between HOV lanes and Road Pricing. 

• Vehicle Use Fees  
Distance-Based Charges such as mileage fees can be used to fund roadways or reduce traffic 
impacts, including congestion, pollution and accident risk. A proposal by the UK Commission for 
Integrated Transport (CFIT, 2002) proposes that existing vehicle registration fees and fuel taxes be 
replaced by a variable road user charge using GPS-based Pricing Methods, as a way to reduce traffic 
congestion and more equitably reflect the roadway costs imposed by each vehicle. Pay-As-You-Drive 
Vehicle Insurance, prorates premiums by mileage so vehicle insurance becomes a variable cost, 
which gives motorists an incentive to reduce traffic impacts, but provides no additional revenue.  

• Road Space Rationing  
A variation of road pricing is to ration peak period vehicle-trips or vehicle-miles using a revenue-
neutral credit-based system. For example, each resident in a region could receive credits for 100 
peak-period vehicle-kilometres each or € 20 worth of congestion fees each month (Viegas, 2001; 
Kockelman and Kalmanje, 2004; Kalmanje and Kockelman, 2004). Residents can use the credits 
themselves, or trade or sell them to somebody else. The result is a form of congestion pricing in which 
the benefits are captured by residents rather than road owners or governments. 

 
Table 3 summarizes these different categories of road pricing and their objectives. Some provide 
revenues, some reduce peak-period congestion, some reduce total traffic impacts (congestion, pollution, 
accident risks, road and parking facility costs, etc.), and some help achieve a combination of objectives.  
 

Table 3:  Road Pricing Categories 

Name Description Objectives 
Road  toll (fixed rates) A fixed fee for driving on a 

particular road. 
To raise revenues. 

Congestion pricing (time-variable) A fee that is higher under 
congested conditions than 
uncongested conditions, intended 
to shift some vehicle traffic to 
other routes, times and modes. 

To raise revenues and reduce 
traffic congestion.  

Cordon fees Fees charged for driving in a 
particular area.  

To reduce congestion in major 
urban centers. 

HOT lanes A high-occupant-vehicle lane that 
accommodates a limited number 
of lower-occupant vehicles for a 
fee. 

To favor HOVs compared with a 
general-purpose lane, and to 
raise revenues compared with an 
HOV lane. 

Distance-based fees A vehicle use fee based on how 
many miles a vehicle is driven. 

To raise revenues and reduce 
various traffic problems. 

Pay-As-You-Drive insurance Prorates premiums by mileage so 
vehicle insurance becomes a 
variable cost. 

To reduce various traffic 
problems, particularly accidents. 

Road space rationing Revenue-neutral credits used to 
ration peak-period roadway 
capacity. 

To reduce congestion on major 
roadways or urban centers. 
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4.2 Significance of the theme  

Road pricing has been an actively debated topic in the European Union for a number of years. This 
debate has been stimulated both by the European Commission itself (notably through the publication of 
the Green Paper on Fair and Efficient Pricing and the White Paper on Fair Charging for Infrastructure Use) 
and by a multitude of national policy initiatives. 
 

 
 
The tolling of specific interurban highways or of major bridges/tunnels has been extensively applied in a 
number of EU countries for many years. In contrast, urban road pricing has had a long history of academic 
discussion and study, however it has had much less practical application to date. Major applications 
include a sophisticated urban road pricing scheme in Singapore, cordon pricing schemes in Trondheim 
and Bergen and more re-cently, since 2003, the central area scheme in London. In 2001 and 2004 
Switzerland and Austria began charging trucks, followed by Germany in 2005. 
 
The London scheme is an example closely watched in other parts of the world. Roadside cameras record 
the number plate of every vehicle within the “congestion charge” (CC) zone during the charging period 
(0700-1830, M-F) with exemptions (buses, taxis, motorcy-cles) and discounts (90% for CC zone residents, 
100% for blue badge holders). One year after the introduction, congestion has reduced by up to one-third, 
in terms of time the driv-ers spend stationary or moving slowly in queues, traffic entering the zone by 18% 
and traf-fic circulating within the zone by 15%, all values which are towards the top end of the range of 
predictions. There is no evidence of systematic increases in traffic outside the charging zone. The 
increase in bus patronage in the morning peak has been higher than expected (38% against 20%) (Mayor 
of London and Transport for London, 2004). 
 
The scheme in Switzerland (distance-based heavy vehicle fees, LSVA) charges all roads while only 
motorways in Germany. The Swiss system is reported to have achieved suc-cess in reducing truck traffic 
across Switzerland. Moreover, transport companies now try much harder to ensure that their trucks do not 
cross the Alps empty. The German system is seen as a platform for additional services such as fleet 
management, traffic alerts and navigation. This complexity resulted in delays in implementation. A study in 
the UK looked at the potential benefits of a comprehensive congestion charging scheme for roads in 
England. The congestion charges would be determined based on the costs that road users impose on 
each other and their surrounding environment (i.e. marginal social cost pricing). The charging scheme 
examined would be fiscally neutral with reduction in motoring taxes alongside the introduction of charges 
on roads where and when congestion occurs. 
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The theoretical aspects of different pricing principles and the economic effects of specific pricing 
measures have been examined extensively in the scientific and technical literature. However, most 
debates revolve around the issue of the public and (linked to this) political acceptability of pricing 
measures. Indeed concerns regarding acceptability are now constituted the most significant single barrier 
to implementation, especially in the road transport sector where recent studies suggest that pricing 
measures are rejected by the majority of car drivers. 
 
The pricing principle makes transport users to face all the incremental costs of using the transport system 
– operating, maintenance and renewal, safety and environmental costs. 
 
The underlying message of the Commission’s infrastructure charging policy is that transport taxes and 
charges, in every mode of transport, should be varied to reflect the cost of different pollution levels, 
travelling times, level of service quality and damage (wear and tear) costs as well as infrastructure costs in 
order to achieve the “polluter pays” principle and provide clear fiscal incentives to reduce congestion and 
pollution, rebalance the modal split and decouple transport growth from economic growth. Getting 
transport operators to pay for the use of the infrastructure is necessary and fair, because it secures the 
best possible use of the transport network. 

4.3 Policy context  

The contributions of the Commission to the debate on infrastructure charging included the Green Paper 
“Towards Fair and Efficient Pricing in Transport” (CEC, 1995), the White Paper “Fair Payment for 
Infrastructure Use: a Phased Approach to a Common Transport Infrastructure Charging Framework in the 
EU” (CEC, 1998), and the series of reports of the High Level Group produced in 1998 and 1999. 
 
The Green Paper and the White Paper had underlined: 
• the need for harmonisation of charges in the transport sector across member States to consolidate the 

common market;  
• the opportunity to radically change the structure of charges to internalise the social and environmental 

costs of transport (accidents, noise and vibration, air, water and soil pollution, and congestion) which 
are often not considered in the decisions relating to the choice of the transport mode and in the 
strategies for infrastructure provision;  

• the opportunity to base the “user pays” principle on the marginal social costs, thus im-plying higher 
costs for the user that produces additional costs for the excessive use of the resources;  

• the need for harmonisation of the cost calculations of each mode of transport, in order to determine 
charges dependent on the total costs implied by the modal choice; and  

• the need for providing the governments with transport policy instruments based on the costs of the 
infrastructures in order to encourage the use of modes with less environ-mental impact and to make 
new infrastructure investments feasible.  

 
The High Level Group established by the Commission to further investigate the feasibility and applicability 
of charges based on external costs:  
• set the general criteria on which the transport infrastructure charging policies need to be based in the 

Community;  
• identified the elements that form the total costs of transport, with specific regard to the external 

components of the costs;  
• addressed the methodological issues in the estimation of the costs; and  
• provided a set of operational measures able to internalise costs.  
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Among the proposals of the High Level Group are:  
• Different levels of taxes for different types of fuels (leaded, unleaded, diesel, LPG, hydrogen, 

kerosene) to encourage the use of cleaner engines and fuels and reward with lower charging rates 
those who use them;  

• varying rail access and vehicle toll charges according to the time of travel to provide an incentive to 
travel outside peak hours and thus contribute to congestion (making it happen not only for the 
individuals travelling on trains and cars but also the trains and cars that do the travelling);  

• varying charges according to vehicle size, weight or other appropriate dimension to provide the 
incentive to use less damaging transport (eg lighter or better configured vehicles);  

• varying accident insurance premiums to reflect different risk categories to signal where the different 
costs lie and more fairly allocate the costs between users; and  

• using further differentiated road tolls, extended where appropriate to other parts of the road network, 
and the development of distance-related charges for heavy good vehicles to succeed fixed-period 
user charges. 

 
Current practice is not fully consistent with the principles set in the Green and White papers on 
infrastructure charging and instead seem to support pricing for commercial operations and total cost 
recovery rather than marginal cost pricing. Commentators have underlined that some parts of the 
transport sector (eg airports and seaports) emphasise total cost recovery rather than marginal cost pricing, 
probably because the issue of preventing the use of state aids to give unfair competitive advantage has 
long been a major issue there. In the local public transport sector fares are commonly not based on 
marginal cost pricing principles but on a combination of political factors, including revenue needs and vote 
gaining. 
 
In the road sector the White Paper “European Transport Policy for 2010: Time to Decide” (CEC, 2001a) 
had suggested the reform of the Directive 1999/62 (the Eurovignette” Directive) on the charging of heavy 
goods vehicles for the use of certain infrastructures. The subsequent proposal of the Commission for a 
new Directive amending the Eurovignette Directive (CEC, 2003) aims to change the framework for tolls 
and vignettes for goods vehicles over 3,5 tonnes with the introduction of a higher differentiation including: 
distance travelled, accident and environmental costs, congestion levels by time period, local population 
density, vehicle emission classes. In addition, the proposal provides the methodologies for the calculation 
of the different toll components and allows the Member States to apply mark-ups to tolls in particularly 
sensitive areas to cross-finance the investments costs of other transport infrastructures – railways - of a 
high European interest in the same corridor or area. 
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In the White Paper, charging for infrastructure is recognised as one instrument, together with fuel tax, for 
integrating infrastructure costs and external costs, and thus replacing existing transport system taxes. The 
White Paper stresses that while transport may be too heavily taxed it is above all badly and unequally 
taxed. As users are all treated alike, irrespective of the infrastructure damage, bottlenecks and pollution 
they cause, there are considerable distortions of competition both between transport operators and 
between modes of transport. By contrast, infrastructure charging is a particularly effective means of 
managing congestion and reducing other environmental impacts, and fuel tax lends itself well to 
controlling carbon dioxide emissions.  
 
The White Paper also stressed the need for a harmonised taxation of fuel used for commercial purposes. 
In order to reduce distortion of competition and encourage diversion of road traffic towards more 
sustainable modes, the Commission has subsequently proposed (CEC, 2002) to amend Directives 92/81 
and 92/82 which had imposed less taxation on diesel for reasons of economic needs of road hauliers. 
 
Also, the White Paper had underlined support for use of alternative fuels. As a follow-up, fiscal promotion 
of biofuels has been included in a proposed Directive (CEC, 2001b). This has been incorporated mainly 
within Article 16 of Directive 2003/96 on taxation of energy sources which provides Member States with 
the option of applying a reduced rate of excise duty to pure or blended biofuels, when used as motor fuels. 
 

4.4 The impacts and benefits of road pricing 

Road pricing impacts vary depending on various factors, including the type of pricing, how it is structured, 
and the transportation and geographic conditions in which it is implemented. For example, a fixed road toll 
may do little to reduce congestion if alternative routes and modes are poor, but it may provide significant 
congestion reductions if transportation alternatives (such as PT ridesharing, transit and telecommuting) 
are relatively attractive, and so a modest fee will cause a relatively large mode shift. In some situations, 
pricing will shift traffic and congestion problems to other routes or areas. Table 4 summarizes the benefits 
of various pricing strategies. Actual impacts will vary depending on circumstances. For example, in some 
situations HOT lanes will have greater congestion reduction impacts than others. The point is that these 
differences should be considered when evaluating and selecting pricing options. 
 

Table 4:  Road Pricing Benefits 

Strategy Revenue 
Generation 

Congestion 
Reduction 

Pollution 
Reductions 

Increased 
Safety 

Road  toll (fixed rates) 3 2 1 1 
Congestion pricing (time-variable) 2 3 2 1 
HOT lanes 1 2 1 0 
Cordon fees 2 3 1 1 
Distance-based fees 3 2 2 2 
Pay-As-You-Drive insurance 0 2 2 3 
Road Space Rationing 0 3 1 1 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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Implementation 
Road Pricing is usually implemented by public or private highway agencies or local authorities as part of 
transportation project funding packages or as part of a demand management program. Implementation 
may require or need approval of several levels of government, because the impact of road pricing can 
have a negative effect on a lower or higher level. For instance road pricing can lead to unwished route 
choices.  
 
Road Pricing can be implemented at various scales: 

Point:   Pricing a particular point in the road network, such as a bridge or a tunnel.  
Facility:  Pricing a roadway section. 
Corridor: Pricing all roadways in a corridor. 
Cordon:  Pricing all roads in an area, such as a central business district. 
Regional:  Pricing roadways at regional centers or throughout a region. 
National:  Pricing all roadways of a certain class in a country (highways). 

 
Table 5 illustrates the appropriate scale of various pricing strategies. 
 

Table 5: Appropriate Scale of Pricing Strategies  

Strategy Spot Facility Corridor Cordon Regional National 
Toll Roads (fixed rates) X X X      
Congestion Pricing 
(time-variable) 

X X X X  X  

HOT lanes X X X      
Cordon Fees     X X    
Distance-Based Fees         X X 
 
A variety of Pricing Methods can be used to collect fees, as summarized in Table 6. Newer electronic 
pricing systems tend to have lower costs, greater user convenience, and more price adjustability, making 
Road Pricing more feasible. 
 

Table 6: Summary of Fee Collection Options (Pricing Methods) 

Type Description Equipment 
Costs 

Operating 
Costs 

User Incon-
venience 

Price Ad-
justability 

Pass Motorists must purchase a pass to 
enter a cordoned area. 

Low Low Medium Poor to 
medium. 

Toll Booths Motorists stop and pay at a booth. High High High Medium to 
high. 

Electronic 
Tolling 

An electronic system bills users as 
they pass a point in the road 
system. 

High Medium Low High 

Optical 
Vehicle 
Recognition 

An optical system bills users as 
they pass a point in the road 
system. 

High Medium Low High 

GPS GPS is used to track vehicle 
location. Data are automatically 
transmitted to a central computer 
that bills users.  

High Medium Low High 
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Table 6 summarizes various pricing methods. Newer methods tend to have lower costs, greater 
convenience and price adjustability, making them more cost effective and politically acceptable.  
 
Road pricing should be implemented in conjunction with improved transportation options, so consumers 
have viable alternatives. For example, congestion pricing can be implemented with Transit and Rideshare 
and Flextime improvements so motorists have more ways to avoid driving on the priced road. This 
reduces user inconvenience, reduces the fee needed to achieve a given reduction in vehicle traffic, and 
increases its effectiveness at reducing traffic congestion. 

Travel Impacts 
The possible travel impacts of Road Pricing depend on the type and magnitude of fees, where it is 
applied, what alternative routes and modes are available, and what is assumed to be the alternative or 
base situation. Beneath a few applicable impacts are described, but it is recommend to always evaluate 
impacts based on the actual circumstances, monitoring results and conducted surveys. 
 
• Pricing roads that would otherwise be free can shift vehicle travel to unpriced routes, alternative 

modes and closer destinations, and reduce vehicle trip frequency. 
• Congestion Pricing (i.e., higher rates during peak periods) can cause vehicle trips to shift from peak to 

off-peak periods. 
• If Road Pricing is used to fund roadway capacity expansion, that would not otherwise occur, it may 

increase total vehicle travel (Rebound Effect). 
• Road Pricing reduces total vehicle travel if used to fund roadway capacity expansion that would 

otherwise be unpriced (funded through other taxes). 
• The better the travel alternatives (transit, ridesharing and cycling), the more Road Pricing will cause 

mode shifts. 
 

Table 7: Travel Impact Summary 

Travel Impact Toll Road 
Funding 

Congestion 
Pricing 

Comments 

Reduces total traffic. 1 2 Impacts on total travel depend on the price 
structure and the quality of alternatives. 

Reduces peak period traffic. 2 3 Fixed tolls cause moderate peak reductions.
Shifts peak to off-peak periods. 0 3 Fixed tolls provide no incentive to shift. 
Shifts automobile travel to 
alternative modes. 

2 3 Congestion pricing supports use of travel 
alternatives, toll roads do not. 

Improves access, reduces the 
need for travel. 

-1 0 Additional roadway capacity can encourage 
low-density urban expansion. 

Increased ridesharing. 2 3 Encourages ridesharing and may fund 
rideshare programs. 

Increased public transit. 2 3 Encourages transit use and may fund transit 
improvements. 

Increased cycling. 1 2 Encourages cycling and may fund cycling 
improvements. 

Increased walking. 1 2 Encourages walking and may fund 
pedestrian improvements. 

Increased Telework. 1 2 Encourages telework. 
Reduced freight traffic. 1 1 May have some effect.  
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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The travel impact of HOT lanes depends on the price structure used. If the price is too low, the facility will 
experience congestion, reducing the performance for both single-occupant vehicle users and HOV users, 
resulting in reduced transit and ridesharing. It is therefore important for the sake of overall transportation 
system efficiency that HOT facilities be managed to favor HOV performance. 

Benefits And Costs 
Road Pricing benefits and costs vary depending on travel impacts, what is assumed to be the alternative, 
and other factors.  
 
Congestion Pricing is a particularly effective congestion reduction strategy. Many economists consider 
urban traffic congestion virtually unsolvable without some sort of congestion pricing (Goodwin, 1997). 
Shifting vehicle traffic to other routes or time provides few other benefits, causes spillover impacts 
(increased traffic on other roads), and may increase crash costs (Shefer and Rietvald, 1997).  
 
Road Pricing that reduces total vehicle travel can reduce road and parking facility costs, increase road 
safety, protect the environment, encourage more efficient land use, and improve community liveability. 
The central London congestion charging scheme resulted in a 12% reduction in total vehicle–kilometres, 
and a 30% reduction in car traffic, with a 28% reduction in crashes. Moped and motorbike journeys 
increased 10-15%, while crashes decreased 4%, and pedestrian crash injuries declined by 6%. 
 
Road Pricing that funds additional highway capacity can increase total automobile travel and so may 
increase downstream traffic congestion, parking costs, crashes, pollution, and sprawl. Expanding highway 
size and traffic volumes tends to reduce the liveability of communities that it cuts through (Levine and 
Garb, 2000).  
 
Value Pricing and HOT lanes can increase transportation options to choose from. On unpriced roads, 
travellers have no alternative to being delayed by congestion. Value Pricing and HOT lanes allow 
travellers to choose between driving in congestion, avoiding congestion by ridesharing, or avoiding 
congestion by paying a toll. This lets individual consumers choose the option that best meets their needs 
for a particular trip. It also tends to improve transportation choice indirectly by increasing demand for 
ridesharing and transit services (Kain, 1994). 

Table 8: Benefit Summary – Toll Funded Roads 

Objective Rating Comments 
Congestion Reduction 3 Increases road capacity and reduces demand. 
Road & Parking Savings -2 Increases total vehicle travel and facility costs. 
Consumer Savings -1 Increases direct consumer costs, but reduces indirect road costs. 
Transport Choice 1 Increases motorists’ choice if untolled roads are also available or if 

pricing improves travel alternatives. 
Road Safety -1 Induced travel and higher traffic speeds can increase crash costs. 
Environmental Protection -1 Induced travel increases emissions. 
Efficient Land Use -1 Induced travel can increase sprawl. 
Community Liveability -1 New urban highways may have negative impacts. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
 
Road Pricing increases motorists’ direct costs, but these are economic transfers; payments by motorists 
are offset by revenues to the tolling agency or government. Overall consumer impacts from Road Pricing 
depend on how revenues are used. If returned as rebates or reductions in other taxes, or used in other 
ways that consumers value, consumers may be no worse of financially. 
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Resource costs are primarily the transaction costs of collecting fees, including costs to highway agencies 
and to users. Toll collection costs range from about 10% of total tolling revenue for electronic toll 
collection, up to 40% for tollbooths. Toll collection that requires motorists to stop at booths causes 
motorists delays and increases energy consumption and air pollution. New electronic tolling can reduce 
these transaction costs.  
 

Table 9: Benefit Summary – Congestion Pricing 

Objectives Rating Comments 
Congestion Reduction 3 Increases road capacity and reduces peak-period demand. 
Road & Parking Savings 3 Reduces total vehicle travel and avoids the need to add capacity. 
Consumer Savings -1 Increases consumer direct costs, but overall impacts depend on 

how revenues are used. 
Transport Choice 3 Increases motorists’ choice and improves travel alternatives. 
Road Safety 2 Reduced vehicle travel reduces crashes. 
Environmental Protection 2 Reduced vehicle travel reduces emissions. 
Efficient Land Use 2 Reduced vehicle travel reduces sprawl. 
Community Liveability 2 Reduced vehicle travel increases community liveability. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 

Equity Impacts 
Road Pricing has a variety of equity impacts. It tends to increase horizontal equity by charging users for 
the roadway costs they impose, and reducing cross subsidies among motorists (from those who don’t 
drive during peak periods to those who do). 
 
Some critics argue that Road Pricing represents “double taxation” since motorists pay road user fees such 
as fuel taxes and vehicle registration fees. However, in most countries existing road user charges are 
insufficient to cover total roadway costs. 
 
Road Pricing can impose a financial burden on motorists dependent on the type of roadway. This impact 
generally declines over time as consumers adjust to new prices, and can be minimized if Road Pricing 
implementation is predictable and gradual. For example, if it became public policy that all new suburban 
highway capacity expansion projects will be paid through user tolls, people could take that into account 
when considering whether to purchase a home that would require frequent highway trips. 
 
Road tolls represent a greater financial burden on lower-income motorists than on higher-income 
motorists, but they are not necessarily more regressive than other road funding options, such as fuel taxes 
or general taxes. Whether a toll is regressive overall depends on how much lower-income consumers 
drive on such highways, the quality of travel alternatives, and how revenues are used (Giuliano, 1994; 
Litman, 1996). If affordability is a major concern, Road Pricing programs can include discounts or a certain 
number of free passes provided to lower-income households. There is a long history of incorporating 
vertical equity objectives into transportation policies (i.e., insuring that lower income people have Basic 
Access). Adam Smith, one of the founders of modern economics, wrote that, “When the toll upon 
carriages of luxury coaches, post chaises, &c. is made somewhat higher in proportion to their weight than 
upon carriages of necessary use, such as carts, wagons, and the indolence and vanity of the rich is made 
to contribute in a very easy manner to the relief of the poor, by rendering cheaper the transportation of 
heavy goods to all the different parts of the country.” (Smith, 1776, chapter 5). 
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Rajé (2003) examines the equity impacts of road pricing and workplace parking levies with focus groups of 
vulnerable groups (low income, elderly, disabled, urban residents) and travel survey analysis. The results 
indicate that automobile pricing impacts depend on how revenues are used, how prices are structured and 
priced areas are defined; and the quality of travel options available, and that citizen support for road 
pricing increases if they feel that these equity concerns are addressed. 
 
Even lower-income motorists are sometimes willing to pay for time savings, indicating that pricing 
strategies that prioritize trips can provide a transportation choice that is valued by motorists of all income 
levels. For example, user surveys of the SR 91 Value Priced lanes, in which motorist can pay a premium 
to drive on a less congested lane, show that about a quarter of the lowest-income class of motorist (less 
than $25,000 annual income) use the lanes on a frequent basis (Sullivan, 1998). Paying such a toll may 
be worthwhile to allow a working parent to avoid fines at their childcare center or to reach an urgent 
appointment (Giuliano, 1994). Even if a particular motorist seldom uses such an option, its existence may 
be highly valued, just as ship passengers value having lifeboats that they have will never actually be used 
(Evaluating Transportation Diversity). 
 
Road Pricing can also benefit transportation-disadvantaged people by reducing the subsidies they pay 
toward highways and by increasing their travel choices (Kain, 1994). HOT lanes in particular can provide 
equity benefits by improving mobility options for transit and rideshare users (Levine and Garb, 2000). 
Congestion pricing and HOT facilities can improve basic mobility by giving priority to high value trips. 
 

Table 10: Equity Summary – Toll Funded Roads 

Criteria Rating Comments 
Treats everybody equally. -1 Mixed. Impacts some people more than others. 
Individuals bear the costs they impose. 3 Yes. Charges users directly for their road costs. 
Progressive with respect to income. -1 Regressive, but not necessarily more regressive than 

other funding options. Depends on travel alternatives. 
Benefits transportation disadvantaged. 1 May improve travel alternatives. 
Improves basic mobility. 2 Improves access by automobile and other modes. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
 

Table 11: Equity Summary – Congestion Pricing 

Criteria Rating Comments 
Treats everybody equally. -1 Mixed. Impacts some people more than others. 
Individuals bear the costs they impose. 3 Yes. Internalizes congestion externalities. 
Progressive with respect to income. 0 Mixed. Depends on travel choices and how revenues 

are used. 
Benefits transportation disadvantaged. 3 Improves transit and ridesharing. 
Improves basic mobility. 3 Improves access by automobile and other modes. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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4.5 Applications and implementation 

Toll funding is appropriate for any major bridge or highway improvement (Samuel, 2000), particularly if the 
improvements primarily benefit higher-income households, so there is little equity justification for 
subsidies. However, several studies suggest that the potential market for private toll roads is limited 
(Muller, 2001; GAO, 2004). Congestion pricing and HOT facilities are justified on any roadway that 
experiences congestion, such as urban highways and major commercial centers. 
 

Table 12: Application Summary - Toll Funded Roads 

Geographic Rating Organization Rating 
Large urban region. 3 National government. 3 
High-density, urban. 3 Provincial government. 3 
Medium-density, urban/suburban. 3 Regional government. 3 
Town. 2 Municipal/local government. 2 
Low-density, rural. 2 Business Associations/TMA. 1 
Commercial center. 2 Individual business. 1 
Residential neighborhood. 1 Developer. 1 
Resort/recreation area. 2 Neighborhood association. 0 
    Campus. 0 
Ratings range from 0 (not appropriate) to 3 (very appropriate). 
 

Table 13: Application Summary – Congestion Pricing 

Geographic Rating Organization Rating 
Large urban region. 3 National government. 3 
High-density, urban. 3 Provincial government. 3 
Medium-density, urban/suburban. 3 Regional government. 3 
Town. 1 Municipal/local government. 2 
Low-density, rural. 1 Business Associations/TMA. 1 
Commercial center. 3 Individual business. 0 
Residential neighborhood. 1 Developer. 0 
Resort/recreation area. 2 Neighborhood association. 0 
    Campus. 0 
Ratings range from 0 (not appropriate) to 3 (very appropriate). 

Stakeholders 
Implementation usually requires the leadership of local or regional transportation agencies, plus support 
from local political officials and user groups. Road Pricing is sometimes implemented by private 
companies or public-private partnerships that build new highways. Other stakeholders include motorists, 
professional drivers (truck and taxi drivers), and residents of areas that may be significantly impacted. 

Barriers To Implementation 
The main barrier to Road Pricing is opposition from user groups who consider themselves worse off if they 
are forced to pay to use roads they currently perceive as free. Consumers generally oppose new or 
increased prices (Schade and Schlag, 2000). The trucking industry and automobile associations have 
generally opposed Road Pricing, although this may change as urban congestion increases (Regan, 2000). 
Many citizens distrust government agencies and fear that Road Pricing will be implemented primarily to 
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increase government revenue, and used inefficiently. Current financing systems, with dedicated funds for 
highway capacity expansion available as matching grants from other levels of government discourage the 
use of tolling (Samuel, 2000; Levinson, 2000). 
 

4.6 Lessons learned  

The report “Getting prices right” from the European Commission summarises 
the key results from several European research and demonstration projects. 
In general the following conclusions are given is this report.  

Near-optimal charges can be implemented in practice 
In principle, transport pricing should reflect “marginal social costs”, charging 
users for the additional costs caused by their use of infrastructure, including 
externalities such as congestion and environmental damage. Research has 
shown that this concept can be translated into practical pricing or taxation 
measures using existing technology. Moreover, simple “second best” 
approaches such as cordon tolls for entering a congested area can achieve 
nearly as much as a theoretically optimal solution. The major trend will be a move to more variable 
charges, differentiated between peak and off-peak periods and levied at the point of use. 

Simple measures are often sufficient 

Modelling studies have estimated the societal benefits of pricing reform for Amsterdam, Athens, Brussels,Dublin and London. By 
removing subsidies to parking (such as free parking at shops and offices) and introducing a simple cordon toll for access to the 
congested central area, 60-80% of the theoretically attainable benefits could be realised. 
 

Charges can take account of congestion, pollution and accidents 
The transport research programme has drawn together the available knowledge on how to determine the 
costs of transport activities, particularly the monetary values of externalities. The work concluded that 
enough knowledge exists to launch pricing reform, even though further research will be needed to fill 
some gaps and reduce uncertainties. Practical guidelines have been provided on the methods for 
calculating costs, and these methods have been demonstrated in site-specific evaluations. In urban areas, 
congestion is becoming the main problem and can represent 90% of all external costs (particularly during 
peak periods). 

Monetary values for intangibles 

Methods for estimating the costs of transport have been demonstrated for the Milan–Frankfurt and London–Lille routes. The level of 
external costs depends strongly on the characteristics of the various sections of each route, such as the local population density 
and the power plant used to generate electricity for the trains. For example, external costs per 1000 passengerkilometres varied for 
rail between 0.8 and 8 euro, and for road between 24 and 75 euro in these two corridors. On the Frankfurt–Milan route, external 
costs per tonne-kilometre were ten times higher for road freight than for rail. 
 

Pricing reform will benefit society as a whole 
Estimates have been made of the benefits to society from pricing reform. There are overall gains in 
welfare, less time is wasted in congestion, there will be fewer accidents and the quality of the environment 
will improve. The transport system will work more efficiently, requiring fewer subsidies to public transport. 
However, the impacts will not be uniformly distributed – some will pay more and some will pay less, 
depending on the context. For example, charges for using cars in congested cities are likely to increase, 
while price reductions may be appropriate on inter-urban routes and in rural areas. 
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Societal benefits of pricing reform 

Modelling results for major cities indicate that the local population could benefit from pricing measures by up to 400 euro per capita, 
particularly if the revenues are returned to people in a lump sum or by reducing taxes on labour. Optimal pricing could reduce 
transport volumes in the urban area by 7-14%, improving traffic speeds by 30-70% in peak periods. However, charges for urban car 
use would more than double in many cases. 
 

New patterns of charging will change travel behaviour 
Small-scale demonstration projects have shown that pricing measures are effective in changing people’s 
behaviour and travel patterns. The changes need not be dramatic to have a noticeable effect on the traffic 
conditions. Some transfer onto public transport can be achieved, but in general car users change the 
timing, route or destination of their trip more readily than the mode of transport used. 

Effects of road pricing 

The effects of road pricing measures have been demonstrated in several urban areas. In Trondheim, charging for road use during 
peak periods according to the level of congestion reduced traffic levels by more than 10%. This was mainly due to drivers changing 
their time of travel, with a smaller decrease in the total number of trips due to trip suppression or modal shift. In Bristol, 15-20% 
reductions in daily car travel could be largely attributed to drivers switching to public transport – particularly as a result of special 
incentives during periods of poor air quality. Nevertheless, the overall conclusion is that drivers tend to travel at different times or by 
different routes before considering switching to public transport. 
 

Pricing reform can be made acceptable 
One of the major barriers to radical changes in prices could be political and public non-acceptance. 
Through extensive surveys, the transport research programme has identified ways of making new 
charging schemes more acceptable. For example, the revenue from charges should be earmarked for the 
benefit of the local population, with increased investment in public transport being a popular choice. 
Effective marketing and consultation is also essential. 

Meeting consumer objections 

Around 6000 people were surveyed about the reform of transport pricing. Public acceptance of new pricing measures is low, 
particularly among motorists, even though pricing is perceived to be an effective tool. To increase acceptability, the reform of 
pricing should be staggered, starting with simple systems with  low charge levels. In addition: 
• The revenue should be earmarked for public transport, or returned to the local population in some other way. 
• Compensatory measures should be considered for social groups which are disadvantaged by the pricing scheme. 
• Evidence that pricing measures have been effective in solving transportrelated problems should be provided. 
 

Research results are informing policy 
The transport research programme has played a central role in evaluating the potential for optimising 
prices. Through networking activities, a consensus is emerging on the implications of the wide range of 
research on pricing, and good practice has been identified. Needs for further studies have been defined – 
these include a more detailed look at the practical implementation of pricing across the modes, and at the 
links between pricing and the financing of infrastructure investments. 
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Building consensus on pricing 

A framework has been provided for information exchange between the large number of research projects on transport pricing. This 
has facilitated a dialogue with Member States and other stakeholders, and has sought to build consensus on the research results. 
The findings have been translated into policy recommendations for European, national and local levels. They have also made a 
major input to EU policy development, for instance through a high-level group on transport infrastructure charging. This interaction 
is continuing through a thematic network. 

 

4.7 Conclusion and recommendations 

Below are recommended best practices for using Road Pricing to achieve DM objectives. 
• Choose Pricing Methods that are cost effective to implement, convenient to users, and accurately 

reflect the costs imposed by each trip. 
• Use time-variable tolls, with higher rates during peak periods and lower rates during off-peak periods, 

to reduce congestion.  
• Apply congestion pricing on existing roads, not just new facilities. 
• Price individual trips. Avoid significant discounts for frequent users (this contradicts DM objectives). 
• Encourage development of travel alternatives, including flextime, ridesharing, transit improvements 

and bicycle facilities. 
• Integrate pricing with other DM strategies that increase traveller choice and provide additional 

incentives to use alternative modes in the same area. 
• Insure that Road Pricing decisions are transparent, built on public participation and trust. 
• Address equity concerns by insuring that all groups receive benefits, either through rebates or 

improved travel choices. 
• Make prices as predictable as possible. 
 

Road Pricing Principles 
 
An effective and fair road pricing system should reflect the following principles. 
 
User Perspective 
• Easy for users to understand. 
• Convenient – does not require vehicles to stop at toll booths. 
• Transport options – consumers have viable travel options available (i.e., alternative modes, travel 

times, routes, destinations). 
• Payment options – easy to use with multiple payment options (cash, prepaid card, credit card, etc.) 
• Transparent – charges evident before trip is undertaken. 
• Anonymous – privacy of users is assured. 
 
Traffic authority Perspective 
• Traffic impacts – does not require each vehicle to stop at toll booths or in other ways delay traffic. 
• Efficient and equitable – charges reflect true user costs. 
• Effective – reduces traffic congestion and other transportation problems by changing travel behavior. 
• Flexible – easily accommodates occasional users and different vehicle types. 
• Reliable – minimal incorrect charges. 
• Secure and enforceable – minimal fraud or non-compliance. 
• Cost effective – positive return on investments. 



 

22   

• Implementation – minimum disruption during development phase. Can be expanded as needed. 
 
Society’s Perspective 
• Benefit/cost – positive net benefits (when all impacts are considered). 
• Political acceptability – public perception of fairness and value. 
• Environment – positive environmental impacts. 
• Integrated – same charging system can be used to pay other public service fees (parking, public 

transit, etc.) 

4.8 Examples and Case Studies 

London Congestion Pricing  
Since 17 February 2003 the city of London has charged a £5 daily fee for driving 
private vehicles in an eight square mile central area during weekdays as a way 
to reduce traffic congestion and raise revenues for transport improvements. An 
automated system checks vehicles entering the charging zone against a 
database of motorists who have paid the fee. Despite considerable controversy 
the program was implemented without major problems, and has substantially 
reduced traffic congestion, improved bus and taxi service, and is generating 
revenues. Vehicle traffic speeds have increased, bus transit service has 
improved, while accidents and air pollution have declined in the city center. 
Public acceptance has grown and there is now support to expand the program 
to other parts of London. In 2004 Mayor Livingstone was reelected, largely due 
to the success of the congestion pricing program. This is the first congestion 
pricing program in a major European city, and its success suggests that 
congestion pricing may become more politically feasible elsewhere.  
Transport for London's cclondon website provides full details about the existing congestion charging 
scheme, including information on payments, penalties and exemptions. (www.cclondon.com). 

I-15 Electronic HOT Lanes (http://argo.sandag.org/fastrak) 
Since 1996 a 13-km reversible HOV facility in the median of Interstate15 in San Diego has been opened 
to solo drivers who pay a toll using electronic transponders. Since March 1998, users of the Express 
Lanes have been charged a toll that varies dynamically with the level of congestion. Several variable 
message signs are posted in the areas prior to the entrance to the Express Lanes. These indicate the 
highest toll users should expect to be charged, with tolls ranging from 50 cents to $4 per one-way trip 
under regular conditions, and sometimes as high as $8. Variable message signs inform drivers of the 
going rate. Depending on traffic in the Express Lanes the fee may be lower than the posted schedule. 
Traffic flow is monitored in the Express Lanes to ensure that service on the HOV lanes is maintained at 
free-flow conditions (LOS C). Media response thus far has generally been positive. Some of the program’s 
revenues are used to fund a new express bus service. 

SR 91 Express Toll Lanes (www.91expresslanes.com) 
State Route 91 in Orange County, California has 10-miles of express toll lanes privately constructed and 
built by the California Private Transportation Company (CPTC), and funded by variable electronic tolls. 
CPTC contracts with Caltrans and the California Highway Patrol for maintenance and police services. The 
91 Express Lanes uses “FasTrak” electronic transponders to collect tolls that vary from $0.75 to $3.50 per 
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trip, depending on level of congestion. In 1998 more than 9 million tolled trips were made on the facility, 
with revenues of approximately $20 million. SR91 Project Evaluation. 
(http://ceenve.calpoly.edu/sullivan/sr91/sr91.htm). 

PRIMA (www.certu.fr/internat/peuro/prima/prima.htm) 
PRIMA (PRIcing Measures Acceptance) is a European Project focusing on Road Pricing acceptance. It 
includes research in 8 European cities that are at different stages in Road Pricing development, including 
Oslo, Stockholm, Lyon, Marseille, Rotterdam, Barcelona, Zurich and Bern. 

Norwegian Cordon Tolls (www.progress-project.org/Progress/tron.html) 
Norway has Road Pricing in three of its urban centers: Trondheim, Oslo, and Bergen. In 1991, 
Trondheim—Norway’s third largest city with a population of 140,000—implemented a “toll ring” that 
surrounds the city’s downtown area. The toll ring has 12 toll stations and uses a total of 35 lanes. Each 
tollbooth operates with an electronic card system, used by 80% of drivers entering the city. The other 20% 
use coin machines or magnetic strip cards, which exist at all twelve booths. Rates range from U.S. $0.62 
to $1.56, with a peak charge between 6:00 a.m. and 10:00 a.m. As a result of this pricing, inbound traffic 
has declined by 10% during toll periods while non-toll period traffic has increased by 9%. Weekday bus 
travel has increased by 7%. Revenues are being used for road infrastructure, public transit, and 
pedestrian and bicycle facilities. 

European Pricing Research Case Studies (www.Transport-Pricing.Net) 
The report Pricing European Transport Systems (PETS), funded by the European Commission, describes 
several case studies that were modeled, including several interregional, and two urban traffic 
management programs to control traffic congestion, crash risk and pollution emissions. 

German Government Approves Tolls for Trucks 
In August 2001 the German cabinet has approved plans drawn up by transport minister Kurt Bodewig that 
will introduce tolls on trucks using roadways beginning in 2003. Vehicles over 12 tons would be required to 
pay euros 0.14-0.19 (0.12-0.16 US dollars) per kilometer, with variation depending on exhaust emissions 
and axles. The intent of the plan is to shift the financing of road use away from the general taxpayer and 
onto heavy road users. The toll rate was established by 
computing the costs of the extra wear and tear on roads 
and maintenance costs incurred by trucks. Revenue from 
the tolls will be used for further transport investment, 
including an anti-congestion program. Nature conservation 
group Nabu applauded the plan but urged the government 
to consider putting the revenue into something other than 
road building. (ENDS Environment Daily, August 16, 2001) 
For more information see the German transport ministry 
website at www.bmvbw.de. 

CUPID (www.transport-pricing.net) 
CUPID is a evaluation of urban road pricing, based on studies and experience from several European 
cities. This study will help in drawing up recommendations to support the implementation of future road 
pricing schemes, based around a set of 15 questions covering both scheme definition issues, such as 
‘How much should be charged?’ and ‘Who should be charged?’ and implementation process issues such 
as ‘How can opposition be overcome?’ and ‘What can be learnt from previous attempts to introduce road 
pricing?’ Results are published in the CUPID newsletter (www.transport-
pricing.net/download/cupidnews6.pdf). 
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Some Congestion Pricing Around the World 
Source: www.transalt.org/campaigns/sensible/congestion.html
Singapore (www.lta.gov.sg) 
Key facts: 

• Population 3,665,920; city covers 647.5 sq km. 
• Total vehicles in city number approximately 707,000. 
• Charging area much smaller than London and 

divided into central business districts, where scheme 
applies from 7.30am to 7.00pm, and 
expressways/outer ring roads, where scheme 
applies from 7.30am to 9.30am. 

• ERP (Electronic Road Pricing) system introduced in 
1998, though a manual road pricing system (with 
officers making visual checks at each entry point) 
introduced in 1975. 

• CashCard can be bought/topped up at retail outlets, 
banks, petrol stations and automatic machines, fixed 
to vehicle windscreen. 

• Different charges for different roads at different 
times automatically deducted from CashCard as 
vehicle passes under gantries . 

Benefits: 
• Immediate reduction of 24,700 cars during peak and 

rise of traffic speed by 22%. 
• Total reduction of traffic in zone during charging 

period by 13% from 270,000 to 235,100 . 
• Reduced number of solo drivers. 
• Vehicle trips shifted from peak to non-peak. 
• ERP system cut down on previously paper-heavy 

system . 
Melbourne (www.citylink.vic.gov.au and 
www.transurban.com.au) 
Key facts: 

• Population 3.2 million; city covers 7,800 sq km. 
• ‘CityLink’ Toll road 22 kilometres long, linking three 

of Melbourne’s arterial freeways, opened in 1999. 
• Average weekday number of transactions 650,000, 

reaping $AUD187 million in revenue. 
• Pre-paid e-tags mounted on windscreen, read by 

overhead gantries; toll statements mailed quarterly; 
accounts have to be topped up when balance falls 
below a certain level. 

• Purely automatic vehicle identification technology 
(similar to London) - no alternative of direct-payment 
toll booths. 

• Motorists not equipped with e-tags who do not pay 
by following midday have registration number 
recorded and sent to Traffic Camera Office along 
with digital image of the vehicle. 

• Offenders fined a flat fee of $100. 
Benefits: 

• Congestion significantly reduced in north and west 
Melbourne. 

• Less pollution and safer conditions on local streets . 
• 99.9% of vehicles captured electronically; 90% 

overall. 

Trondheim 
Key facts: 

• Population 140,000. 
• Charging area approximately 4km by 6km. 
• Fully automatic ‘toll ring’ was introduced in 1991 and 

subsequently divided into sectors. 
• Charging period 6am - 6pm, Monday to Friday. 
• Unmanned electronic toll booths deduct fee from 

windscreen-mounted unit each time vehicle enters 
toll zone or passes a toll point within the zone, rather 
than on daily basis. 

• Limits imposed on number of charges that can be 
made so that people who live close by the ring or 
who make very frequent crossings do not have huge 
bills. 

• Occasional users can pay by automatic coin 
machine or by ‘swipecard’ at barriered lanes. 

• Toll prices go up during peak rush hours and drivers 
are also charged a toll for passing from one sector of 
the toll ring to another. 

• Heavy Goods Vehicles pay a double toll. 
Benefits: 

• Peak rush hour traffic immediately dipped by 10 per 
cent. 

• Revenues from the tolls have paid to improve roads 
and build bypasses to cut traffic congestion. 

• Income is also used to give commuters other options 
by upgrading public transit, building bicycle paths 
and even providing 200 free bicycles for use 
downtown. 

• Public opinion initially 72% opposed, dropping to 
48% two months after launch and reducing to 36% 
by 1996. 

Toronto 
Key facts: 

• Population 4.3 million; city covers 100 sq km. 
• “407 ETR” toll road 79 km long just north of Toronto; 

further extensions scheduled to open in mid-2001; 
when complete, scheme will be 108 km in total. 

• Over 263,000 average weekday trips. 
• All-electronic, open access toll highway; vehicles 

charged per kilometre; no minimum charge; billing 
retrospective on a monthly basis. 

• Users can choose to have transponder mounted on 
windscreen, read by overhead gantries; or pay $2 
non-transponder charge per trip to have number 
plates read by license plate recognition system also 
located on gantries (70% of tolls collected by 
electronic transponder and 30% by license plate 
system). 

Benefits: 
• Congestion relieved throughout overloaded highway 

system in area. 
• Speeds double those of similar, free highways. 
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5. ACCESS MANAGEMENT AND VEHICLE RESTRICTIONS 

5.1 Access management 

Access Management is often referred to as a term used by transportation professionals for coordination 
between roadway design and land use to improve transportation. It is defined as, “the process that 
provides access to land development while simultaneously preserving the flow of traffic on the surrounding 
road system in terms of safety, capacity, and speed.” (Access Management Website). 
 
Access Management involves changing land use planning and roadway design practices to limit the 
number of driveways and intersections on arterials and highways, constructing medians to control turning 
movements, encouraging Clustered development, creating more pedestrian-oriented street designs, 
improved Connectivity, and Road Space Reallocation to encourage efficiency. Although Access 
Management is primarily intended to improve motor vehicle traffic flow, it can support DM by integrating 
transportation and land use planning, and by improving Transportation Options. It can help convert 
automobile-oriented strip development into more Accessible land use patterns that are better suited to 
walking, cycling and public transit. 
 
Below are ten access management strategies (CUTR, 1998). 
 
1. Lay the foundation for access management in your local comprehensive plan. 
2. Limit the number of driveways per lot (generally, one per parcel). 
3. Locate driveways away from intersections. 
4. Connect parking lots and consolidate driveways (so vehicles can travel between parcels without 

reentering an arterial). 
5. Provide residential access through neighborhood streets (residential driveways should generally not 

connect directly to arterials). 
6. Increase minimum lot frontage on major streets (minimum lot sizes on major arterials should be larger 

than on minor streets). 
7. Promote a connected street system (avoid street networks that force all local traffic onto arterials). 
8. Encourage internal access to outparcels (i.e., locations in shopping centers located on arterial 

streets). 
9. Regulate the location, spacing and design of driveways. 
10. Coordinate with the Department of Transportation. 

5.2 Impacts and benefits 

Travel Impacts 
Access Management can have a variety of impacts on vehicle travel. It can reduce automobile travel if it 
results in higher-density, more Accessible, Clustered, mixed-use, pedestrian-friendly, transit-oriented 
development, as discussed in Land Use Impacts on Transportation. It can help improve Nonmotorized 
Travel conditions, accommodate Universal Design (transportation systems that meet the needs of people 
with disabilities and other special needs), and improve Transit service efficiency. It can support Parking 
Management objectives, particularly Shared Parking. Not all Access Management activities support DM 
objectives. Some projects simply increase arterial traffic speeds and volumes, which can increase 
automobile travel. 
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Table 14: Travel Impact Summary of access management 

Objective Rating Comments 
Reduces total traffic. 1 May include features that reduce vehicle travel, 

but other features increase total traffic. 
Reduces peak period traffic. 0   
Shifts peak to off-peak periods. 0   
Shifts automobile travel to alternative modes. 1 Can improve nonmotorized travel conditions 

and transit service. 
Improves access, reduces the need for travel. 1 May include land use features that improve 

access. 
Increased ridesharing. 0   
Increased public transit. 2 May improve transit service. 
Increased cycling. 1 May improve cycling conditions. 
Increased walking. 1 May improve walking conditions. 
Increased Telework. 0   
Reduced freight traffic. 0   
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 

Benefits And Costs 
Benefits include smoother vehicle flow, reduced delay and fewer crashes (Gluck, Levinson and Stover, 
1999; Demosthenes, 2003). Clustered development can improve walking, cycling and transit travel 
(Evaluating Nonmotorized Transport), reduce parking requirements (Parking Management) and improve 
emergency responses. Effective Access Management planning can also reduce total roadway facility 
costs by reducing the number of driveways and intersections. Demosthenes (2003) finds that access 
locations (driveways and intersections) account for more than 60% of vehicular crashes in urban areas, so 
incorporating access management strategies can significantly reduce urban crash rates, as well as 
providing mobility and community liveability benefits. 
 

Table 15: Benefit Summary 

Objective Rating Comments 
Congestion Reduction 2 Improves arterial traffic flow. May encourage 

alternative modes. 
Road & Parking Savings 1 Clustering can reduce road and parking 

requirements. 
Consumer Savings 0 No significant impacts. 
Transport Choice 1 Improves nonmotorized and transit transport. 
Road Safety 2 Reduced crash risk. 
Environmental Protection 1 Clustering can reduce automobile travel and 

pavement area. 
Efficient Land Use 1 Can encourage more transportation-efficient 

land use. 
Community Liveability 2 Can reduce local traffic impacts and improve 

pedestrian conditions. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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Costs include those associated with shifting planning and design practices (e.g. staff training, 
development of new guidelines and standards) and program management. There may be additional costs 
associated with specific designs, such as more cluster development, and changes to driveway access. It 
can favor economic development in some locations over others, which imposes costs on some 
businesses and property owners, and benefits others. Access Management that reduces traffic conflict 
and traffic speeds, or reduces total vehicle travel, can increase traffic safety (Safety Impacts of DM). 
Access Management that simply increases arterial traffic speeds can increase automobile use, and may 
discourage nonmotorized transportation. 

Equity Impacts 
Access Management activities can have a number of equity impacts. Changing vehicle access and 
development patterns can harm some businesses and property owners, while benefiting others. Property 
owners sometimes receive compensation for lost access. Access Management tends to benefit people 
who are transportation disadvantaged by improving Transportation Options and creating more Accessible 
land use patterns. 
 

Table 16: Equity Summary 

Criteria Rating Comments 
Treats everybody equally. -1 Some property owners may feel unfairly 

treated. 
Individuals bear the costs they impose. 1 Reduces some externalities (congestion and 

crash risk). 
Progressive with respect to income. 0 No impact. 
Benefits transportation disadvantaged. 1 Can improve walking, cycling and transit. 
Improves basic mobility. 1 Can improve alternative modes and emergency 

access. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 

5.3 Applications and implementation 

Access Management is promoted by transportation professional organizations. It usually involves 
changing evaluation and funding practices to reflect life-cycle cost analysis principles. Access 
Management programs are usually implemented by transportation agencies. A particular staff or group 
may be assigned to develop Access Management guidelines and standards, and to implement Access 
Management activities. 

Applications 
Access Management is most appropriate on urban and suburban arterials and in urban areas with growing 
traffic and development. Access Management is usually implemented by state/provincial, regional and 
local transportation agencies, sometimes with developers’ support. 
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Table 17: Application Summary 

Geographic Rating Organization Rating 
Large urban region. 2 Federal government. 2 
High-density, urban. 3 State/provincial government. 3 
Medium-density, urban/suburban. 3 Regional government. 3 
Town. 2 Municipal/local government. 3 
Low-density, rural. 1 Business Associations/TMA. 2 
Commercial center. 3 Individual business. 1 
Residential neighborhood. 2 Developer. 2 
Resort/recreation area. 2 Neighborhood association. 1 
Arterials/strip development 3 Campus. 1 
Ratings range from 0 (not appropriate) to 3 (very appropriate). 

Stakeholders 
Access Management programs are usually implemented by local, regional, state or provincial 
transportation agencies. Business and neighbourhood associations are often involved in planning specific 
Access Management projects. 

Barriers To Implementation 
A major barrier is lack of awareness of Access Management among transportation professionals. There is 
often institutional resistance to new approaches within transportation agencies, and conflicts among 
stakeholders. Resistance from property owners who lose driveways connecting directly to arterials can be 
a barrier to specific Access Management projects. 

5.4 Access management conclusions  

Various publications and professional organizations listed below provide information on Access 
Management best practices. Some recommendations include: 
 
• Establish Access Management programs and policies, so they will be in place as specific projects are 

developed. 
• Integrate Access Management with other transportation and land use planning activities, and with DM 

programs. 
• Consider Access Management early during project planning. 
• Use Access Management to improve transit and nonmotorized travel, not just motor vehicle traffic. 
• Produce a Transportation Access Guide, which concisely describes how to a destination by various 

travel modes. 
 

5.5 Vehicle Restrictions 

Vehicle Restrictions include various regulatory strategies to limit automobile travel at a particular time and 
place. Actually this means that: 
• some cities discourage or prohibit automobile traffic on certain roads at certain times to create 

pedestrian-oriented commercial area (Car-Free Planning). 
• some cities have Auto-Restricted Zones that limit automobile access, for example, to residents and 

commercial vehicles. These often have features of Car-Free Planning, Pedestrian Improvements, 
Traffic Calming and Location Efficient Development. 
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• some cities are divided into traffic cells that have direct walking, cycling and transit connections, but 
require a longer trip to travel between by private automobile. 

• some cities have cordon Road Pricing, where motorists must pay to drive in a certain area as a traffic 
congestion reduction strategy. 

• Road Space Reallocation can increase the portion of road rights-of-way devoted to 
walking, cycling, HOV, transit and freight transport, giving them Priority over general 
automobile traffic. 

• driving can be restricted based on vehicle license plate numbers. For example, 
vehicles with license numbers ending in 0 or 1 are prohibited from driving on Mondays, 

and other numbers limit driving during other weekdays. This is typically implemented as a temporary 
measure during air pollution emergencies, or to reduce traffic congestion during major events. 

 
Vehicle Restrictions usually include various exemptions. For example, certain types of 
vehicles may be allowed in car-free areas or be exempted from no-drive days. Such 
exemptions may be controversial because those who qualify sometimes abuse their 
privileges. For example, if vehicles used by people with disabilities are allowed to drive in 
car-free areas, people may exaggerate a minor disability to quality, and those who have 

such vehicles may lend them to able-bodied friends. If medical professionals are exempt from car-free 
days, they may use them for leisure travel as well as critical professional trips. Motorists 
who do not qualify for exemptions may sometimes have a critical need to drive. One 
solution to this problem is to provide each resident with a limited number of exemptions 
(for example, giving each household five tickets each year that allow one vehicle trip that 
would otherwise be prohibited) or by allowing motorists to drive under otherwise restricted 
conditions if they pay a special toll. This gives motorists additional flexibility. 

5.6 Impacts and benefits 

Travel Impacts 
Travel impacts depend on how restrictions are applied and the quality of transport alternative. By reducing 
vehicle traffic such restrictions allow more Clustering which can help create more Accessible, less 
Automobile Dependent communities. See Land Use Impacts on Transportation for more discussion. 
Geographic restrictions on automobile travel, such as prohibitions on driving in a downtown area, may 
simply shift car trips to other parts of the urban region unless it is implemented with other disincentives to 
driving and improvements to walking, cycling and public transit. Similarly, restrictions based on license 
numbers have a number of problems (Goddard, 1997): 
 
• Many trips are simply deferred, not eliminated. If a motorist planned to go shopping by car, they will 

simply put it off until the next day, resulting in no actual reduction in mileage or emissions. 
• Many wealthier households purchase a second car with another license number, so they have one 

available every day. These tend to be cheap, older, high polluting vehicles. Mexico City recorded a 
jump in the number of vehicles owned due to this policy. 

• A large portion of vehicles must be exempted, including any vehicle used for business (taxis, delivery 
vehicles, vehicles used for construction work, etc.), and many professionals (doctors, salespeople, 
consultants, etc.) demand exceptions based on their professional needs. 

 
For these reasons, a program that prohibits each vehicle from driving 20% of days does not necessarily 
result in a 20% reduction in total vehicle travel. Actual travel reductions are likely to be half that amount or 
less. 
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Table 18: Travel Impact Summary 

Travel Impact Rating Comments 
Reduces total traffic. 1 Depends on measures implemented. 
Reduces peak period traffic. 2 For time-based restrictions. 
Shifts peak to off-peak periods. 2 “ 
Shifts automobile travel to alternative modes. 2   
Improves access, reduces the need for travel. 1 Reduced traffic can improve cycling and 

walking conditions. 
Increased ridesharing. 1   
Increased public transit. 3   
Increased cycling. 3   
Increased walking. 3   
Increased Telework. 1   
Reduced freight traffic. 0 Freight vehicles are usually exempt from such 

restrictions. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 

Benefits And Costs 
When they are effective, vehicle restrictions can reduce traffic congestion, road and parking facility costs, 
crash risk, pollution emissions and local environmental impacts. They can improve community Liveability. 
Restricting urban vehicle traffic can have Safety benefits (Cairns, 1999). Because such programs tend to 
be implemented in areas and at times when vehicle impacts are greatest, these benefits can be 
significant. The actual magnitude of benefits depends on circumstances. If a program is poorly designed 
or there are inadequate travel alternatives, benefits may be small or negative, because automobile use 
simply shifts to other routes and times. Comprehensive DM programs that include vehicle use restrictions 
can reduce automobile use and improve mobility for alternative modes. 
 
Costs include program and enforcement expenses, increased travel costs and reduced mobility for 
motorists, and possible spillover effects (such as increased driving at other times or in other areas). An 
ineffective vehicle restriction programs that reduces access in urban areas may increase sprawl by 
encouraging businesses and residents to choose suburban locations. 
 

Table 19: Benefit Summary 

Objective Rating Comments 
Congestion Reduction 2 Can reduce automobile use. 
Road & Parking Savings 2 “ 
Consumer Savings 0 Mixed. Increases motorists’ costs, reduces 

costs for other modes. 
Transport Choice 0 Limits driving, improves other modes. 
Road Safety 2 Reduces traffic. 
Environmental Protection 2 Reduces traffic. 
Efficient Land Use 1 Can reduce sprawl if effective, can increase 

sprawl if ineffective. 
Community Liveability 3 Reduces local traffic impacts and increases 

local access. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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Equity Impacts 
Some people consider vehicle restrictions, such as no-drive days based on license numbers, to be more 
equitable than pricing to reduce automobile travel (since restrictions force all residents to reduce driving, 
not just those with lower incomes), but in practice many higher-income motorists avoid travel reductions 
by purchasing a second car or hiring a taxi. 
 
Area restrictions impact some groups more than others: Some businesses and residents may benefit, 
while others are made worse off, depending on how much they depend on automobile travel. Vehicle use 
restrictions in one area my cause spillover impacts in other areas, such as increased traffic and parking 
congestion on nearby roads. Vehicle restrictions that are successful at reducing total vehicle traffic (rather 
than just shifting it to other times or routes) tend to reduce external costs of motor vehicle traffic. Vehicle 
restrictions that improve conditions for other modes (walking, cycling and public transit) are likely to 
increase vertical equity, because lower income and transportation disadvantaged people tend to rely 
heavily on alternative modes. If vehicle restrictions do not include appropriate exemptions for motorists 
with special needs, some transportation disadvantaged people (e.g., motorists with physical disabilities) 
may be made worse off. If vehicle restrictions include appropriate exemptions, they can increase basic 
access by favoring people with special needs and higher value trips. 
 

Table 20: Equity Summary 

Objective Rating Comments 
Treats everybody equally. -2 This is often a major issue. 
Individuals bear the costs they impose. 2 Reduces external costs of driving. 
Progressive with respect to income. 2 Can improve walking, cycling and transit. 
Benefits transportation disadvantaged. 3 Can improve walking, cycling and transit. 
Improves basic mobility. 2 Depends on program details. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 

5.7 Applications and implemantation 

Most vehicle restrictions are implemented by local or regional governments, often as part of a downtown 
revitalization program or neighbourhood traffic management plan, or during a period of exceptional traffic 
congestion or pollution. 

Applications 
Different types of vehicle restrictions have different applications. Most are most applicable by regional or 
municipal governments in urban areas and resort communities. 
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Table 28: Application Summary 

Geographic Rating Organization Rating 
Large urban region. 2 National government. 1 
High-density, urban. 3 Provincial government. 1 
Medium-density, urban/suburban. 2 Regional government. 2 
Town. 2 Municipal/local government. 3 
Low-density, rural. 1 Business Associations/TMA. 2 
Commercial center. 3 Individual business. 1 
Residential neighborhood. 2 Developer. 1 
Resort/recreation area. 2 Neighborhood association. 2 
    Campus. 2 
Ratings range from 0 (not appropriate) to 3 (very appropriate). 

Stakeholders 
Most vehicle restrictions are implemented by local or regional governments, with administrative 
responsibilities given to transportation and law enforcement agencies. Business and residents in affected 
areas are often significantly impacted by restrictions. Neighborhood and business associations are often 
involved in traffic restriction planning. 

Barriers To Implementation 
Political acceptability is usually a major barrier to vehicle restrictions. Motorists and some businesses are 
likely to oppose vehicle restrictions. Ineffective planning, administration and enforcement can also present 
barriers. 

5.8 Vehicle restrictions conclusions 

• Vehicle restrictions should be implemented in conjunction with other Demand Management strategies, 
including improvements in alternative travel options and other disincentives to reduce driving. 

• Restrictions based on license numbers or similar systems should only be implemented briefly, or 
motorists are likely to find ways to circumvent them, such as purchasing second cars. 

5.9 Case Studies and Examples 

Access Management Website (www.accessmanagement.gov) 

 
This has an extensive bibliography with numerous case studies of different types of Access Management 
projects. 
 
 
CIVITAS - cleaner and better transport in cities 
CIVITAS stands for CIty–VITAlity–Sustainability. With the CIVITAS Initiative, the EC aims to generate a 
decisive breakthrough by supporting and evaluating the implementation of ambitious integrated 



 

  33 

sustainable urban transport strategies that should make a real difference for the welfare of the European 
citizen.  
 
CIVITAS I started in early 2002 (within the 5th Framework Research Programme); CIVITAS II started in 
early 2005 (within the 6th Framework Research Programme). Within CIVITAS I (2002-2006) there are 19 
cities clustered in 4 demonstration projects, whilst within CIVITAS II (2005-2009) 17 cities in 4 
demonstration projects are taking part. These 36 cities all over Europe will be funded by the EU with 100 
M € and the overall budget of the Initiative will be more than 300 M €. 

 
Objectives: 
• to promote and implement sustainable, clean and (energy) efficient urban transport measures  
• to implement integrated packages of technology and policy measures in the field of energy and 

transport in 8 categories of measures  
• to build up critical mass and markets for innovation 
 
Two horizontal projects support the CIVITAS demonstration projects & cities by: 
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• Cross-site evaluation and Europe wide dissemination in co-operation with the demonstration projects  
• The organisation of the annual meeting of CIVITAS Forum members  
• Providing the Secretariat for the Policy Advisory Committee (PAC)  
• Development of policy recommendations for a long-term multiplier effect of CIVITAS 
 
Key elements of CIVITAS: 
• CIVITAS is co-ordinated by cities: it is a programme “of cities for cities”  
• Cities are in the heart of local public private partnerships  
• Political commitment is a basic requirement  
• Cities are living ‘Laboratories’ for learning and evaluating 
 
Source: http://www.civitas-initiative.org/measure_fields.phtml?lan=en 
 
Actual CIVITAS can also be seen as 
an enormous case study where 
more than 300 different measures 
are being tested, implemented and 
evaluated. As such it generates a 
wide and deep knowledge of 
possible (best or worst) measures to 
take for the realisation of a 
sustainable transport system.  Below 
an overview is given of some of the 
measures/projects carried out within 
Civitas. In this case for access 
management, integrated pricing and 
car less lifestyles. 
 
Many of the participating cities within the Civitas Initiative are planning or have actually implemented 
access management measures. Below an overviews of these measures / projects is given. 

Examples of access management measures 
Awareness for speed reduction and less car use  
• Parking restrictions in Bucharest central area  
• Quality network for sustainable freight transport  
• Management of parking places for lorries in residential 

areas  
• Transformation of a city centre area into a clean urban 

transport area in  
• Environmental Zone for Heavy Duty Vehicles  
• Mobile Parking system  
• Access restrictions in Rome  
• Restricting vehicle access along the Rambla - Barcelona  
• Policy options for access restrictions in Stuttgart  
• Vehicle Emissions Testing in Winchester  
• Residential Traffic Management (Home Zone) in Bristol  
• Access Management in Bremen: cycle-friendly 

neighbourhoods – avoiding through traffic  
• New strolling zones in Graz  
• Implementation of environmental zones in Odense  
• Parking managment strategies for Mestre (Venice 

mainland)  

• Access management for the city centre in Venice  
• Access and parking management for the city centre  
• Accessibility scheme for the conference centre and 

pedestrian zone  
• Definition and implementation of a new parking 

management policy in Toulouse  
• Public space redesign in Toulouse  
• Parking restrictions in Bucharest central area  
• Implementation of the Urban Mobility Plan in the Blagnac 

area  
• High-quality bus corridors in Toulouse and development 

of PT segregated and secured lanes in the city centre  
• Restricting Cars in Cork City Council  
• Extended environmental zone for heavy vehicle and 

enforcement  
• Introduction of a Low Emission Zone (LEZ)  
• Introduction of time controlled access restrictions  
• Extension of low emission zone  
• Residential Traffic Management (Home Zone) in Bristol 
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6. CAR FREE CITIES & TOWN PLANNING 

6.1 Definition 

This chapter describes planning strategies to create communities with banned, minimized or, reduced 
automobile ownership and use. 
 

 
Figure 21: www.carfree.com a good starting point for finding information on car free cities 
 

Car-Free Planning involves: 
• designing particular areas for minimal automobile use. 
• developing urban districts (such as a downtown or residential neighborhood) where personal 

automobiles are unnecessary and automobile traffic is restricted. Such restrictions can be part- or full-
time, and often include exceptions for delivery vehicles, taxis, and vehicles for people with disabilities. 

• housing developments where residents are discouraged from owning private cars. 
• pedestrian-oriented commercial streets where driving is discouraged or prohibited. 
• resorts and parks that encourage or require non-automotive access. 
• car-free days and car-free events. 
• temporary restrictions on driving, such as during an air pollution emergencies or a major sport event 

that would otherwise create excessive traffic problems. 

Pedestrian-Oriented Commercial Areas 
Pedestrianized commercial districts (“Mainstreets”) can be important for urban revitalization, although they 
must be carefully implemented to be effective (West, 1990; Robertson, 1990; Tyler, 1999). They can help 
create a lively and friendly environment that attracts residents and visitors. Some are closed to motor 
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vehicle traffic altogether, or during some time periods, such as evenings or weekends, while others use 
traffic calming design strategies to control traffic speeds and volumes (Boyd, 1998). 

 
Retail areas often subsidize vehicle parking on the assumption that customers need to drive to make large 
purchases. This may sometimes be true, but not always. A study of consumer expenditures in British 
towns found that customers who walk actually spend more than those who drive, and transit and car 
travelers spend about the same amounts. 
 

Table 22:  Consumer Expenditure by Mode (Accent Marketing & Research) 

Mode Weekly Expenditures 
Bus  £63 
Car  £64 
On foot  £91 
Train/tube  £46 
Other (taxi, cycle...)  £56 
This survey found higher weekly expenditures by consumers who travel by walking than those who drive 
or rider transit to downtown shopping districts in the UK. 
 
Business and residents should be involved in planning and managing pedestrian commercial streets. 
Often, a downtown business organization or Transportation Management Association will oversee 
streetscape development, as well as parking management and promotion activities. Below are 
recommended guidelines for creating a successful pedestrian commercial street or district (Litman, et al, 
2000): 
• Pedestrian streets are only successful in areas that are attractive and lively. They require a critical 

mass of users. They should serve as both a destination and a thoroughfare by forming a natural 
connection route between diverse attractions (housing, shops, offices, etc.). 

• Develop a pleasant environment, with greenery, shade and rain covers. Use brick, block pavement or 
textured cement instead of asphalt, if possible. Street-level building features and street furniture 
should be pedestrian scale and attractive. Minimize blank building walls. 

• Encourage the development of diverse pedestrian-oriented activities that attract a broad range of 
customers and clients, including retail and commercial services, housing and employment. 
Apartments and offices can often be located over shops. 
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• Allow motor vehicles as required for access, with appropriate restrictions based on need, time and 
vehicle type. This may include unrestricted motor vehicle traffic during morning hours, transit and HOV 
vehicles, pickup and drop-off for residents and hotels, service and emergency vehicles, or other 
categories deemed appropriate.  

• Pedestrian streets should have good access to public transit and parking. They should be located in 
pedestrian-friendly areas. Mid-block walkways and buildings open to through public traffic should be 
developed and enhanced as much as possible. 

• Develop a variety of artistic, cultural and recreational amenities (statues, fountains, playgrounds) and 
activities (concerts, fairs, markets). Highlight historical features. 

• Pedestrian streets should generally be small and short, typically just a few blocks in length, although 
this may increase over time if appropriate. 

• Security, cleanliness and physical maintenance standards must be high. 
• Vehicle traffic on cross-streets should be slowed or restricted. 

6.2 Impacts and benefits 

Travel Impacts 
Travel impacts vary depending on how Car-Free Planning is implemented. Car-free programs that only 
apply over a small area or during limited time periods generally have modest impacts. They may simply 
shift vehicle traffic to other locations and times. Larger scale Car-Free Planning implemented with other 
DM strategies may cause significant travel impacts if it makes travel alternatives more attractive and helps 
change overall travel habits. 
 
Car-free housing in suitable locations and supported with Carsharing services can result in major 
reductions in per capita vehicle travel compared with the same residents living in conventional 
development (Beatley, 2000). 
 
Car-Free Planning can be integrated with land use management, such as Traffic Calming, and Transit-
Oriented Development, which can significantly reduce vehicle travel as described in the Land Use Impacts 
on Transport chapter. 
 

Table 23: Travel Impact Summary 

Objective Small Area Large Area 
Reduces total traffic. 1 2 
Reduces peak period traffic. 1 2 
Shifts peak to off-peak periods. 0 0 
Shifts automobile travel to alternative modes. 1 2 
Improves access, reduces the need for travel. 1 2 
Increased ridesharing. 1 2 
Increased public transit. 2 2 
Increased cycling. 2 2 
Increased walking. 3 2 
Increased Telework. 0 0 
Reduced freight traffic. 0 1 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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Benefits And Costs 
Comprehensive Car-Free Planning that reduces total automobile travel can provide many benefits, 
including increased community liveability, reduced congestion, road and parking facility cost savings, 
reduced pollution, increased road safety, increased consumer savings and transportation options, more 
accessible land use and increased local economic development. In several case studies, reducing vehicle 
traffic speeds and improving walking conditions in a community significantly increased retail sales and 
property values (LGC, 2001). Residents of areas that are less car dependent can save hundreds of euro 
and enjoy safety and health benefits. 
Small-scale Car-Free Planning that shifts some vehicle travel to other areas has mixed impacts, including 
increased traffic and parking congestion at border areas. 
 
Costs include administrative expenses (e.g., posting signs, installing barricades, enforcing rules), 
increased travel costs for motorists, and reduced convenience for people who are forced to shift from 
driving to other modes. Ineffective pedestrianized commercial streets (i.e., those that do not attract 
sufficient visitors) can reduce business activity. Car-Free Planning may result in some customers, 
residents and businesses moving to areas that do not have such restrictions. 
 

Table 24: Benefit Summary 

Objective Small Area Large Area Comments 
Congestion Reduction 0 2 Reduces automobile use. 
Road & Parking Savings 1 2 Reduces automobile use. 
Consumer Savings 0 2 Reduces automobile costs, but increases other 

costs. 
Transport Choice 1 2 Reduces motorists’ choice, but improves 

alternatives. 
Road Safety 1 2 Reduces automobile use. 
Environmental Protection 1 3 Reduces automobile use. 
Efficient Land Use  1 2 Reduces automobile use, but may shift travel to 

other areas. 
Community Liveability 2 3 Reduces vehicle traffic impacts. 
Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
 

Table 25: Equity Summary 

Criteria Small Area Large Area Comments 
Treats everybody 
equally. 

-1 -1 Is more burdensome to some people than others.

Individuals bear the 
costs they impose. 

1 2 Reduces automobile externalities (crashes, 
parking, etc.) 

Progressive with respect 
to income. 

1 1 Benefits non-drivers, who tend to be lower 
income. 

Benefits transportation 
disadvantaged. 

2 3 Benefits non-drivers. 

Improves basic mobility. 2 2 Improves alternative modes and emergency 
response. 

Rating from 3 (very beneficial) to –3 (very harmful). A 0 indicates no impact or mixed impacts. 
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Equity Impacts 
Equity impacts vary depending on how Car-free Plans are implemented. Restrictions may be considered 
unfair if they particularly burden some groups. Car-Free Planning can increase horizontal equity by 
reducing the external costs motor vehicle traffic imposes on others, particularly on pedestrians and 
cyclists. People who are economically, physically or socially disadvantaged are better off from improved 
walking, bicycling and transit conditions, particularly if regulations include special exemptions for vehicles 
used by people with special needs. 
 

6.3 Applications and Implementation 

Car-Free Planning can be implemented through municipal planning or through development of a particular 
project (such as an urban housing complex). Car-free Commercial Centers are often part of a downtown 
plan or community renewal efforts. Special restrictions on personal automobile use can be implemented 
by local or regional governments. 
Car-Free Planning tends to be most feasible and accepted in urban areas with good travel alternatives 
(transit, cycling and walking) and peripheral automobile parking. It is particularly appropriate in high-
density areas, and resort communities with unique social and environmental amenities. 
 

Table 26: Application Summary 

Geographic Rating Organization Rating 
Large urban region. 2 National government. 1 
High-density, urban. 3 Provincial government. 2 
Medium-density, urban/suburban. 1 Regional government. 3 
Town. 1 Municipal/local government. 3 
Low-density, rural. 0 Business Associations/TMA. 2 
Commercial center. 3 Individual business. 1 
Residential neighborhood. 3 Developer. 3 
Resort/recreation area. 3 Neighborhood association. 3 
    Campus. 3 
Ratings range from 0 (not appropriate) to 3 (very appropriate). 

Stakeholders 
Car-Free Planning is implemented primarily by local governments. Some Car-Free facilities are 
constructed by private developers. International Car-Free Planning is being promoted by the European 
Commission’s Car-Free Cities Coordination Office and the Carfree Cities Network (www.edc.eu.int/cfc). 

Barriers To Implementation 
Major barriers include resistance from public officials, businesses, residents and motorists who dislike 
restrictions on driving and are skeptical of benefits. Many people are unfamiliar with successful Car-Free 
Planning projects. Transportation agencies may resist restrictions on driving, since it contradicts their 
traditional objectives. 
 
When the city of Oxford introduced plans to restrict motor vehicle traffic in the downtown area, negative 
publicity by some merchants opposed to the plan gave many residents exaggerated fears about the 
difficulty of accessing the city (www.homepages.ucl.ac.uk/~ucetgpp/emits/emits.htm). For example, many 
people were led to believe that automobiles would not be allowed to access stores, while in truth only 
through (i.e., cross-town) vehicle traffic was restricted, cars were allowed on all city streets except for a 
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pedestrianized area in the city center. Although vehicle access restrictions reduced some types of city 
center business activity (such as retail of bulk goods), it increased others (such as retail of specialized 
goods, food services and tourist activities). Shops on one pedestrianized street experienced a 20% 
increase in business after the change. 

Street Design Guidelines 
Below are planning and design principles to help build healthy communities and streets, based on Dan 
Burden’s 2001 Distinguished Lecture at the Transportation Research Board Annual Meeting. 
• Build for everyone. Streets have multiple uses that must be balanced. 
• Create many linkages. Develop a well-connected street network that offers multiple routes and modes 

to destinations. Add special walking and cycling linkages where possible (for example, mid-block 
walkways and paths that connect deadend streets). 

• Make sidewalks that are comfortable, and streets that are easy to cross. 
• Build narrow streets and compact intersections. This makes it easier for pedestrians to cross. 
• Keep urban traffic dispersed, low speed and moving. 
• Build green streets that include trees and boulevards. 
• Provide ADA access (Universal Design). 
• Build public space. Recognize that streets are primary component of the public realm, where people 

can interact and build community. 
• Build with proper size and scale. Scale for people, not just for cars. 
• Encourage diversity. Provide mixed uses and mixed incomes within a community. Create a maximum 

number of activities within walking distance of each neighborhood. 

6.4 Conclusions and recommendations 

To be successful, Car-Free Planning must be comprehensive. Simply closing off a street or 
neighbourhood to automobile traffic may be unsuccessful if other factors are not supportive. Car-Free 
Planning requires that residents, businesses and public officials support the concept, and that it can 
implement it effectively. It also requires adequate travel options and supportive land use practices. Some 
specific recommendations are listed below. 
 
• Car-Free Planning should be comprehensive, including improvements in transit service, pedestrian 

and cycling conditions, urban environmental conditions, and implementation of other DM strategies, in 
conjunction with restrictions on automobile use. 

• Car-free planning must take into account the mobility needs of people and businesses that currently 
depend on driving.  

• Stakeholders should be involved in Car-Free Planning, including residents and businesses. 
• It is important to avoid letting the public develop an exaggerated sense of the difficulty they might 

experience traveling to Car-Free areas. Information must be provided to users concerning where and 
when vehicle traffic is restricted, and the transportation options that are available.  

• It is often best to implement Car-Free Planning features on a part-time or temporary basis, and 
expand the program gradually. 

• Car-Free Planning should include parking and land use management. 
• Public greenspace should be available within a five-minute walk throughout Car-free areas. 
• Freight Transport Management is an important component of Car-Free Planning, including provisions 

for bulk deliveries to businesses, and from retail businesses to customers’ home. 
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6.5 Examples and Case Studies 

UK In Town Without My Car! 
The UK Department for Transport has sponsored a program called “In Town Without My Car!” which 
supports car-free days in cities and towns. The DFT has produced a “In Town Without My Car! Good 
Practices Guide” which describes how to organize such events, and describes numerous successful case 
studies1. Public opinion surveys of both people who participate and car drivers indicate strong public 
support of this program after the events occur2. 

Italian Cities Implement Car-free Days (www.ecoplan.org/carfreeday) 
(AP, January 16, 2000) Milanese took to bicycles, skates and their own feet on a carless Sunday to fight 
pollution. Some 600 traffic police were stationed at intersections to make sure the few drivers who 
ventured out were among the exceptions to the ban. Those exempt included doctors and diplomats. 
 
Some smaller cities near Milan, including lakeside Como, which is usually clogged with cars on Sunday, 
also declared Sunday as carless day. Starting in February, several other Italian cities will hold carless 
Sundays once a month in an effort to reduce pollution levels and encourage citizens to use public 
transportation instead of their own vehicle. Milan and Como will also limit car use this Monday. The city of 
Venice, Italy has always been Car-free. 

Hasselt, Belgium 
(CNN, 2000) 68,000 people live in the Belgium town of Hasselt; another 200,000 people commute in and 
out every day. Faced with rising debt and traffic congestion, the mayor decided to abandon plans to build 
a third ring road around the town. Instead, he closed one of the two existing ring roads, planted trees in its 
place, laid more pedestrian walkways and cycle tracks, increased the frequency and quality of the bus 
service, and announced that public transport would be free of charge. 
 
A year later the use of public transport has increased by a staggering 800%. The merchants are happy 
because business has increased; there are fewer accidents, fewer road casualties and there has been an 
increase in social activity. The same day that the town made the buses free, they also slashed local taxes 
– the habitants of Hasselt are now paying less than they were 10 years ago. More people are attracted to 
Hasselt because it is easier to get there, and the extra income has reduced the local taxes. One of the 
reasons the measure was adopted was a shortage of funds - the city did not have enough money to 
expand its roads. Free buses were a cheaper alternative, and it worked. The city had been slowly losing 
population, but since the new measures were adopted, the population has been rising 25 times faster than 
it was shrinking. Hasselt has been showered with international awards and prizes for the innovative way it 
has tackled congestion and pollution. 

Bogota Car Free Day (www.sinmicarroenbogota.com and in English 
www.alcaldiabogota.gov.co/sinmicarroenbogota/sinmicarroeng.htm) 
The city of Bogota, Columbia first established an official Car Free Day on February 24th, 2000, organized 
by Mayor Enrique Peñalosa and The Commons, an international environmental organization. This was 
one of the first Car Free days organized in a developing country. The event was successful and highly 

                                                      
1 (www.dft.gov.uk/stellent/groups/dft_control/documents/contentservertemplate/dft_index.hcst?n=6058&l=2) 
2 (http://homepage.ntlworld.com/richard.m.evans/itwmc/2003poll.htm) 
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popular, and as a result the organizers won the prestigious Stockholm Challenge Award 
(www.challenge.stockholm.se). 

European Car Free Day (www.eta.co.uk) 
Ten local authorities in Britain, including five London boroughs (Camden, Lambeth, Merton, Southwark 
and Sutton) are participating in European Car Free Day In Town, Without My Car! on 22nd September 
2000, closing town centre streets to motor traffic. 
 
This follows the success of the In Town, Without My Car! day held in 1999, when 66 French cities and 92 
Italian cities participated. Car-free areas were established in large parts of city centres, enabling people to 
discover their home town on foot, by bicycle or public transport. Paris closed down some 40 miles of roads 
to motor traffic, and people simply could not believe how tranquil their cities could be without cars for a few 
hours. 22 million people participated in the campaign and over 85 % want it to be regularly repeated. 44% 
of Paris residents said they wanted a car free day every week! 
 
European Car Free Day is intended to give people the opportunity to experience the benefits that traffic 
reduction can bring to their own town and city centres. It is co-ordinated in Britain by the Environmental 
Transport Association, a motoring organisation which campaigns for greener transport. The ETA also 
operates Britain's first and only recovery service for cyclists.  

Auto-Free Living in Vauban (Paul Geitner, The Associated Press, March 12, 2000) 
FREIBURG, Germany - Lunchtime at the Vauban kindergarten, and parents start pulling up to pick up 
their children. But there's no convoy of minivans or station wagons. Despite a bitter cold wind, these 
moms and dads roll to the door on bicycles, helmets on their heads and pant legs wrapped with reflective 
bands. Not because their cars are in the shop, but because they're not welcome in the neighborhood. 
 
The Vauban development - 280 new homes so far on a former military base - is Germany's biggest 
experiment in “auto-free living.” Once dismissed as an “eco-freak” fantasy, the concept is moving off the 
drawing board and winning real-world converts, even in the land of high-speed autobahns and the 
Volkswagen “people's car.” 
 
“I simply like it better,” says Ruthild Haage-Rapp as she bundles two fidgeting 2-year-olds, Simon and 
Maria, into their seats in a green-and-pink trailer attached to her dusty bicycle. “The children can play in 
the street,” she says. “It's quiet. You can stand by your kitchen window without all the noise from the 
street. Then the inconvenience is worth it.” 

Buyukada Island (Garb, 2002) 
Buyukada Island, a short ferry ride from Istanbul, has a year-round population of 17,000, which swells to a 
quarter of a million during the summer tourist season. Buyukada remains free of private motor vehicles. 
There are fewer than a dozen motor vehicles on the island, consisting of police vans, fair engines and a 
school minibus. Otherwise, residents and visitors rely on thousands of bicycles and 304 licensed horse-
drawn carriages. The carriage hub is adjacent to the town’s central square, where passengers wait in line 
for a ride. “Almost everybody wants to keep things this way,” said Munir Hamamcioglu, a hotel owner and 
native Buyukadan. “To abolish the system would be like abolishing the Queen of England.” 

Gartensiedlung Weißenburg (www.ils.nrw.de) 
Gartensiedlung Weißenburg was the first residential area in North Rhine-Westphalia explicitly aimed at car 
free households. The initiative was started by the Federal State with the (urban development) competition 
“Living without an own car”. The 3.8 ha area of the development with 156 flats and 40 terraced houses is 
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located in Münster-Geist, 2.5 km south of the city centre. The neighbourhood will offer the possibility for 
car free households to profit directly from their mobility behaviour (reduced noise and pollution, enhanced 
quality of public space and improved traffic safety, lower recoupment charges for local public 
infrastructure). The project involves development and implementation of mobility management for the 
residential area. These include the installation of a car-sharing-system, a rental station for transport bikes 
and trailers for children, large customer-discounts for public transport passes or the service station for 
bikes at the central station and improved bikes storage. A range of measures will help to simplify the daily 
car-free life: pocket timetables and timetable information in the entrance hall of the houses, delivery 
services and depots for goods delivery or a system of carts for the transport of goods within the 
neighbourhood. Special discounts on public transport, car sharing and the bike station are being 
considered. 
 
This project is a case study for the European research and demonstration project MOST (“mobility 
management strategies for the next decades”), funded within the 5th framework programme of the 
European Commission, DG TREN. 
 

SMILE 
"The big problem that urban authorities will have to resolve, sooner than might be 
thought, is that of traffic management, and in particular the role of the private car in large 
urban centres... The lack of an integrated policy approach to town planning and transport 
is allowing the private car an almost total monopoly". 
White Paper on European Transport Policy, "European transport policy for 2010: time to 
decide", COM(2001) 370 
 
Sustainable Mobility aims to reconcile citizens' mobility needs with 
quality of life and environment. SMILE aims to help local authorities 
cope with this challenge by presenting good practices and introducing 
innovative approaches on a permanent basis. 
 
Sustainable Mobility patterns require the distinct political will of local 
decision makers to bring about a change. Targets to reduce private 
motorised traffic, concerted strategies for the implementation of 
measures and specific examples for other stakeholders pave the way 
for sustainable mobility policies. 
SMILE supports local authorities by presenting 170 successful and 
replicable practices for sustainable urban mobility in its local 
experiences database. 
 
The database contains good practices related to the following fields: 
 
• Integrated Approach / Urban Transport Plans, 
• Mobility Advice & Campaigns, 
• Urban planning, 
• Responsible car use / Mobility Plans, 
• Public transport, 
• Cycling, 

• Walking / Pedestrians, 
• Intermodality, 
• Traffic calming / Living streets, 
• Parking, 
• Goods delivery. 

 
The good practices have a common structure with the following items: summary description, title, 
initiator(s) and partners, objectives, duration, target group(s), financial aspects, obtained and/or expected 
results, future plans, useful information and contact. 
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14 cities particitipated In SMILE: see the graph below. Each of the cities is willing to organise on-site visits, 
to exchange information, to organise meetings with players engaged in practical actions and exchanges of 
experience. Together they have made "Welcome to 14 European Cities... An Invitation to take Action", the 
SMILE Study Tour Catalogue and Site Visits which is available in the "Results" section of the Smile-
website. 

Local Transport Performance in The Netherlands 

 
 
Local Transport Performance (LTP) is a new Dutch approach to integral plan development. Cooperation 
between urban and traffic design is necessary to achieve this. The aim of this approach is to encourage 
detailed attention to the quality of the living environment in planning development, which is furthered by 
ensuring that residents choose the most natural and appropiate means of transport for them in their 
surroundings. This can be achieved through a sophisticated urban and traffic design. 
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The LTP approach supports municipal decision-making regarding locations for new development and 
restructuring. This approach can be used to develop and compare various types of plans and to calculate 
their effects on sustainable mobility and the quality of the built environment. The approach is intended for 
everyone involved with spatial planning at a local level and the integration of urban design and traffic. In 
addition to official planners, urban designers and traffic engineers, this also encompasses council officials 
responsible for spatial planning, urban development or traffic. 
 
At this moment the EU SNOWBALL project is taking-up and further disseminates the sustainable 
integrated planning methods developed within the LPT approach. 6 cities (Verona, San Sebastian-
Donostia, San Fernando, Zvolen, Martin and Ludwigsburg will implement plans following this concept. 
They will be supported by the cities Hilversum, Stockholm and Trnava who implemented similar plan 
earlier. 
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7. EXERCISES 

1. Learning with a Smile 
The website of the SMILE project contains a link section. A self study tasks to accomplish is: make a 
summary of all the projects described on this link section (see below) and explain in no more than 250 
words what Demand Management issues (goal, approach and measures) are dealt with in these projects. 
 
Overview of European projects dealing with sustainable mobility and urban environment issues mentioned 
on the Smile website (http://www.smile-europe.org/) 
BEST Benchmarking European Sustainable Transport 
BYPAD Bicycle Policy Audit 
CATCH Clean accessible transport 
ELTIS European Local Transport Information Service 
EPOMM European Platform On Mobility Management 
FUBicy French Federation of bike users 
ICARO European project on car pooling 
"I Walk to school" "I Walk to school" International Campaign 
HEAVEN Healthier Environment through Abatement of Vehicle Emission and Noise 
LEDA Legal and Regulatory Measures for Sustainable Transport in Cities 
MOSES Mobility Management Strategies for the next decades 
MOST European project on mobility services for urban sustainability (mostly car sharing)
Prospects projects Procedures for Recommending Optimal Sustainable Planning of European City 

Transport Systems 
TAPESTRY Travel awareness publicity and education supporting a sustainable transport 

strategy in Europe 
Toolbox Toolbox for mobility management measures in companies 
Tosca Project (ATC Bologna) - Promotion of car sharing concepts 
TO SHARE New free resource that is specialised in sharing car journeys 
TRANSPLUS Project Transport Planning Land-Use and Sustainability 
WHO World Health Organization - Regional Office for Europe 
ZOOM Kids on the move to Milan 

2. Check your needs 
Write a short thesis on the possibilities to reduce the need to travel for: 
• Your neighbour 
• Your colleague 
• Yourself 

3. Apply LPT 
Design together with a fellow trainee the ultimate: 
• Bike community 
• Car community 
• Public transport community 
 
To perform this task it is necessary to study the document “Local Transport Performance, LPT – The 
shortest route to a better living environment”. 
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8. REFERENCES AND RESOURCES FOR MORE INFORMATION 

The following sources have been used: 
 

• Getting Prices Right, Result from the transport research programme 
http://europa.eu.int/comm/dgs/energy_transport/index_en.html 

• Delle Site, Paolo; First Annual Thematic Research Summary – Pricing and Taxation; DG Energy 
and Transport, Brussels, januari 2005 

• De Smedt, Anneleen, Studiedocumetn over de invoering van een heffingsysteem voor het 
wegverkeer, MiNa-Raad, september 2005 

• EMOTIONS Photo CD 
• http://www.smile-europe.org/ 
• http://www.ecocityprojects.net/ 
• The Green Paper, Doing more with less,  
• The White Paper, European Tranport Policy for 2010, Time To Decide, 
• http://www.eu-portal.net/ 
• PORTAL Photo CD 
• http://www.emotional-campaigns.net/start.phtml 
• http://www.civitas-initiative.org/main.phtml?lan=en 
• http://www.transport-training.org/, Training program for Urban Transport Professionals 
• http://www.transportlearning.net/, COMPETENCE – Strengthening the knowledge of local 

management agencies in the transport field 
• http://www.treatise.eu.com/, Training in Environmental Transport 
• Local Transport Performance, the shortest route to a better living environment, Novem, Utrecht, 

August 2002 
 
Beneath an extensive list of resources is given, originating form the TDM Encyclopedia (www.vtpi.org).  
 
Road pricing schemes 
Thomas Adler, Willard Ristau & Stacey Falzarano, “Traveler Reactions to Congestion Pricing Concepts for New York’s Tappan Zee 
Bridge,” Transportation Research Record 1659, Transportation Research Board (www.trb.org), 1999, pp. 87-97. 
 
Robert Bain and Michael Wilkins, Credit Implications of Traffic Risk in Start-Up Toll Facilities, Standard & Poors Infrastructure 
Finance 
(www.standardandpoors.com/australiaNZ/resourcecentre/methodology/corporateinfrastructure/150802_creditimplications.html), 
August 2002. 
 
Robert Bain and Michael Wilkins, Credit Implications of Traffic Risk in Start-Up Toll Facilities: Appendix--Traffic Risk Index, Report 
Appendix, Standard & Poors Infrastructure Finance 
(www.standardandpoors.com/Forum/RatingsCommentaries/CorporateFinance/Articles/090902_creditimplications.html), September 
2002. 
 
Kenneth J. Button and Erik T. Verhoef, “Road Pricing, Traffic Congestion and the Environment: Issues of Efficiency and Social 
Feasibility,” Edward Elgar Publishing, 1998. 
CCAP, Transportation Emissions Guidebook: Land Use, Transit & Transportation Demand Management, Center of Clean Air Policy 
(www.ccap.org/guidebook), 2005. This Guidebook provides information on various smart growth and mobility management 
strategies, including rules-of-thumb estimates of VMT and emission reductions. 
 
CESifo, “City Toll” (various articles on roadway congestion pricing) Dice Report: Journal of Institutional Comparisons, Vol. 3, No. 3 
(www.cesifo-group.de/DICE), Autumn 2005. 
 
CFIT, Paying for Road Use, Commission for Integrated Transport (www.cfit.gov.uk/reports/pfru/index.htm), 2002. 
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Tina Collier and Ginger Goodin, Managed Lanes: A Cross-Cutting Study, Operations Office of Transportation Management, Federal 
Highway Administration (http://ops.fhwa.dot.gov/freewaymgmt/managed_lanes/index.htm), November 2004. 
 
Congestion Pricing Bibliography, (www.hhh.umn.edu/centers/slp/conpric/bib.htm). 
 
Patrick DeCorla-Souza, Making Value Pricing on Currently Free Lanes Acceptable to the Public with “FAIR” Lanes, ITS Quarterly, 
Spring 2000. Also see Patrick DeCorla-Souza, “Applying the Cashing Out Approach to Congestion Pricing,” Transportation Research 
Record 1450 (www.trb.org), 1995, pp. 34-37. 
 
DfT, Road Pricing Website (www.dft.gov.uk/stellent/groups/dft_roads/documents/divisionhomepage/032120.hcsp), UK Department 
for Transport. Various documents related to road pricing implementation in the U.K. 
 
ECMT, Managing Transport Demand through User Charges: Experience to Date, European Conference of Ministers of Transport 
and OECD (www1.oecd.org/cem/topics/env/London04.htm), 2004. 
 
Antonio Estache, Manuel Romero and John Strong, The Long and Winding Path To Private Financing and Regulation of Toll Roads, 
Governance, Regulation, and Finance, World Bank Institute, World Bank - Policy Research Working Paper 2387 
(http://ntl.bts.gov/lib/24000/24500/24500/1142.pdf), July 2000. 
 
ETTM (Electronic Toll Collection and Traffic Management (www.ettm.com) website provides information on vehicle tolling technology 
and applications, including a comprehensive summary of major North America toll roads and bridges (www.ettm.com/usafac.html). 
 
European Program for Mobility Management (www.epommweb.org) provides resources for transportation demand management 
planning and program development. 
 
European Transport Pricing Initiatives (www.transport-pricing.ne) includes various efforts to develop more fair and efficient pricing. 
Specific European transportation pricing projects are described below: 
 
AFFORD (www.vatt.fi/afford) is an evaluation of optimal transportation pricing policies. 
 
CAPRI (www.its.leeds.ac.uk/projects/capri) is disseminating research on transportation pricing. 
 
CORDIS Project - Transport (www.cordis.lu/cost-transport/src/cost-342.htm) is a major European study of best practice in pricing 
and land use management policies to improve mobility and address energy and emission problems. 
 
CUPID (Co-ordinating Urban Pricing Integrated Demonstrations), European Transport Pricing Initiative, Project No. GRD1-1999-
10958, European Commission, Competitive and Sustainable Growth Programme (www.transport-pricing.net/reports22.html), 
November, 2001. 
 
ExternE (http://externe.jrc.es) involves research into external costs of transport. 
 
IMPRINT (www.imprint-eu.org) is an effort to promote implementation of fair and efficient transport pricing. 
 
PETS (www.cordis.lu/transport/src/pets.htm) assesses current pricing of transport modes in European Union member countries. 
 
REVENUE: Revenue Use from Transport Pricing (www.revenue-eu.org) assesses current practice of transport revenue use and 
develops guidelines for good use of the revenues from social marginal cost based pricing. 
 
SPRUCTRUM (www.its.leeds.ac.uk/projects/spectrum) (Study of Policies regarding Economic instruments Complementing Transport 
Regulation and the Undertaking of physical Measures) is a research program to develop a framework for evaluating economic 
instruments, regulatory and physical measures to help achieve transport efficiency and equity objectives. 
 
TRACE (www.hcg.nl/projects/trace/trace1.htm) provides costs of private road travel and their effects on demand, including short and 
long term elasticities. Sponsored by the European Commission, Directorate-General for Transport. 
 
TRENEN (www.cordis.lu/transport/src/trenen.htm) is an effort to develop models for transport, environment and energy. 
 
UNITE (www.its.leeds.ac.uk/projects/unite) involves transport cost accounting. 
 
Oscar Faber, Fair and Efficient Pricing in Transport - The Role of Charges and Taxes, European Commission DG TREN in 
association with EC DG TAXUD and EC DG ENV. Available through the European Program for Mobility Management 
(www.epommweb.org), 2000. 



 

  49 

 
FHWA, “An Analysis of Highway Revenues and Cost Responsibility for Non-Users,” Final Report on the Federal Highway Cost 
Allocation Study, Appendix F, USDOT, 1982. 
 
FHWA, 1997 Federal Highway Cost Allocation Study, USDOT (www.fhwa.dot.gov/policy/hcas/summary/index.htm), 1997. 
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9. GLOSSARY 

HOT Lanes: High Occupancy Toll (HOT) lanes 
 
(HOV) lanes: High Occupancy Vehicle  
 
CC: congestion charge 
 
GPS: Global Positioning System 
 
DM: Demand Management 
 
Carsharing: Vehicle rental services that substitute for private vehicle ownership. 
 
Flextime: Flexible daily work schedules. 
 
Guaranteed Ride Home: An occasional subsidized ride home for commuters who use alternative modes. 
 
Park & Ride: Programs to provide convenient parking at transit and rideshare stations. 
 
Ridesharing: Strategies for encouraging carpooling and vanpooling. 
 
Telework (Telecommuting, Distance-Learning, Tele-shopping, etc.): Use of telecommunications as a 
substitute for physical travel. 
 
Traffic Calming: Roadway designs that reduce vehicle traffic speeds and volumes. 
 
Congestion Pricing: Variable road pricing used to reduce peak-period vehicle trips. 
 
Road Pricing: Congestion pricing, value pricing, road tolls and HOT lanes 
 
Road Space Reallocation: Roadway design and management practices that favor efficient modes. 
 
New Urbanism: Accessible, livable community design. 
 
Smart Growth: Land use practices to create more efficient and livable communities. 
 
Asset Management: Policies and programs to preserve valuable assets. 
 
Car-Free Planning: Reduced driving at particular times and places. 
 
STP: School Travel plan 
 
TTP: Tourism Travel Plan 
 
CTP: Company Travel Plan 
 
TMA: Transportation Management Associations, Member-controlled organizations that provide 
transportation services in a particular area. 
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10. APPENDIX 1: DEMAND MANAGEMENT STRATEGIES 

Overview and classification of Demand management strategies (source: www.vtpi.org) 
 
Improved Transport Options 

Alternative Work Schedules Flextime, Compressed Work Week (CWW), and staggered shifts. 

Bus Rapid Transit 
Bus system design features that significantly improve service 
quality and cost efficiency. 

Cycling Improvements Strategies for improving bicycle transport. 

Bike/Transit Integration Ways to integrate bicycling and public transit. 

Carsharing 
Vehicle rental services that substitute for private vehicle 
ownership. 

Flextime Flexible daily work schedules. 

Guaranteed Ride Home 
An occasional subsidized ride home for commuters who use 
alternative modes. 

Individual Actions for Efficient Transport Actions that individuals can take to support DM objectives. 

Light Rail Transit 
Light Rail Transit systems are designed to provide convenient 
local service on busy urban corridors. 

Nonmotorized Planning Planning for walking, cycling, and small-wheeled transport. 

Nonmotorized Facility Management 
Best practices for managing and maintaining nonmotorized 
facilities such as walkways, sidewalks and paths. 

Park & Ride 
Programs to provide convenient parking at transit and rideshare 
stations. 

Pedestrian Improvements Strategies for improving walking conditions. 

Ridesharing Strategies for encouraging carpooling and vanpooling. 

Shuttle Services Shuttle buses, jitneys and free transit zones. 

Small Wheeled Transport Accommodating skates, scooters, handcarts and utility wagons. 

Taxi Service Improvements Strategies for improving taxi services. 

Telework (Telecommuting, Distance-Learning, Tele-shopping, 

etc.) 
Use of telecommunications as a substitute for physical travel. 

Traffic Calming Roadway designs that reduce vehicle traffic speeds and volumes. 

Transit Improvements Strategies for improving public transit services. 

Universal Design (Barrier Free Transport Planning) 
Transportation systems that accommodate all users, including 
people with disabilities and other special needs 

Incentives To Use Alternative Modes and Reduce Driving 
Walking And Cycling Encouragement  Strategies for encouraging nonmotorized transportation. 

Commuter Financial Incentives Parking cash out, travel allowance, transit and rideshare benefits. 

Congestion Pricing Variable road pricing used to reduce peak-period vehicle trips. 

Distance-Based Pricing Various fees and taxes based on a vehicle’s mileage. 

Fuel Taxes Increasing fuel taxes to achieve DM objectives. 

HOV (High Occupant Vehicle) Priority 
Strategies that give transit and rideshare vehicles priority over 
other traffic. 

Parking Pricing Charging motorists directly for parking. 

Pay-As-You-Drive Vehicle Insurance Converting vehicle insurance premiums into distance-based fees. 

Road Pricing Congestion pricing, value pricing, road tolls and HOT lanes 

Road Space Reallocation 
Roadway design and management practices that favor efficient 
modes. 
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Speed Reductions  Strategies to reduce traffic speeds. 

Street Reclaiming 
Strategies for encouraging community interaction on 
neighborhood streets. 

Transit Encouragement Strategies for encouraging public transit use. 

Vehicle Use Restrictions Strategies to limit vehicle traffic at a particular time and place. 

Parking and Land Use Management 

Bicycle Parking Bicycle racks, bicycle lockers and changing facilities. 

Car-Free Districts and Pedestrianized Streets Designing special areas and times for minimal automobile use. 

Strong Commercial Centers 
Creating vibrant downtowns, business districts, urban villages and 
other accessible, mixed-use activity centers. 

Connectivity Creating More Connected Roadway and Pathway Networks. 

Land Use Density and Clustering 
Locating common destinations close together can increase land 
use accessibility and transportation diversity. 

Location Efficient Development Development that maximizes multi-modal accessibility. 

Multi-Modal Access Guides 
Describes how to develop a guide with customized directions to a 
particular destination by various modes. 

New Urbanism Accessible, livable community design. 

Parking Cost, Pricing and Revenue Calculator 
Excel spreadsheet calculates parking facility costs, prices and 
revenue. 

Parking Management Strategies for more efficient use of parking. 

Parking Pricing Charging motorists directly for parking. 

Parking Solutions Comprehensive menu of solutions to parking problems. 

Parking Evaluation Guidelines for evaluating parking problems and solutions. 

Shared Parking Sharing parking facilities among multiple users. 

Smart Growth 
Land use practices to create more efficient and livable 
communities. 

Smart Growth Reforms Policy and planning reforms that encourage Smart Growth.  

Smart Growth Reforms - Comprehensive 

This report provides detailed information on Planning, regulatory 
and fiscal reforms that result in more accessible and multi-modal 
land use development. (PDF Format)  

Streetscape Improvements 
This chapter describes various ways to improve urban 
streetscapes.  

Transit Oriented Development (TOD) 
Using transit stations as a catalyst for creating livable 
communities. 

Land Use Impacts on Transport 
Describes how land use factors such as density, mix and regional 
accessibility affect travel behavior. 

Land Use Impacts on Transport - Comprehensive 
This comprehensive report provides detailed information on how 
land use factors affect travel behavior. (PDF Format) 

Policy And Institutional Reforms 

Asset Management Policies and programs to preserve valuable assets. 

Car-Free Planning Reduced driving at particular times and places. 

Change Management Discusses ways to build support for institutional change. 

Comprehensive Market Reforms Policy changes that result in more efficient transport pricing. 

Context Sensitive Design Flexible design requirements to reflect community values. 

Contingency-Based Planning 
A flexible planning strategy that deals with uncertainly by applying 
solutions as needed in the future. 

Institutional Reforms Creating organizations that support efficient transport. 

Least Cost Planning Creating an unbiased framework for transport planning. 

Operations and Management Programs 
Transport operations and management programs encourage 
more efficient use of existing roadway systems. 
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Prioritizing Transportation Principles for prioritizing transportation activities and investments. 

Regulatory Reform 
Policy changes to encourage competition, innovation, diversity 
and efficiency in transport services. 

DM Programs and Program Support 

Access Management Improved coordination between roadway design and land use. 

Aviation Transport Management Applying DM to air transport. 

Campus Transport Management 
Transport management for colleges, universities and other large 
facilities. 

Data Collection and Surveys Data collection for DM program planning and evaluation. 

Commute Trip Reduction Programs that encourage more efficient commuting. 

Emergency Response Transport Management 
Discusses transport management under emergency and disaster 
conditions. 

Funding Options 
Describes various ways to fund transportation programs and 
evaluates the degree to which they support DM objectives. 

Intelligent Transportation 
Describes the use of new information technologies to improve 
transportation system performance and efficiency. 

Freight Transport Management 
Strategies for improving the efficiency of freight and commercial 
transport. 

School Transport Management Transport management for schools. 

Special Event Management 
Transportation management for major events, construction 
projects and emergencies. 

DM in Developing Countries Implementing DM in developing countries and regions. 

DM Marketing Programs to promote DM. 

DM Programs Developing an institutional framework for implementing DM. 

Tourist Transport Management Transportation management for tourist and leisure travel. 

Transportation Management Associations (TMA) 
Member-controlled organizations that provide transportation 
services in a particular area. 
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11. APPENDIX 2: EU PROJECTS DEALING WITH PRICING  

Acronym  Project title  Origin 
CARDME-4  Cross-border interoperability of elec-tronic fee collection 

systems  
EU  

Project website  
www.cardme.org 
CUPID Co-ordingation urban pricing integrated demonstrations EU 
Project website 
www.transport-pricing.net/cupid.html 
DESIRE Designs for Inter-urban Road pricing schemes in Europe EU 
Project website  
www.tis.pt/proj/desire.htm 
IMPRINT EUROPE Implementing pricing reform in trans-port effective use of 

research on pric-ing in Europe 
EU 

Project website  
www.imprint-eu.org 
MC-ICAM Implementation of Marginal Cost Pric-ing in Transport - 

Integrated Concep-tual and Applied Model Analysis 
EU 

Project website  
www.mcicam.net 
PISTA Pilot on Interoperable Systems for Tolling Applications EU 
Project website  
www.pistaproject.com 
PROGR€SS Pricing Regimes for Integrated Sus-tainable Mobility EU 
Project website  
www.progress-project.org 
RECORDIT Real Cost Reduction of Door-to-door Intermodal Transport EU 
Project website  
www.recordit.org 
SPECTRUM Study of Policies regarding Economic instruments 

Complementing Trans-port Regulation and the Undertaking of 
physical Measures 

EU 

Project website  
www.its.leeds.ac.uk/projects/spectrum/ 
TELEPAY Telepayment system for Multimodal Transport Services using 

Portable Phones 
EU 

Project website  
www.ertico.com/activiti/projects/telepay/home.htm 
UNITE Unification of accounts and marginal costs for Transport 

Efficiency 
EU 

Project website  
www.its.leeds.ac.uk/projects/unite/ 

 


