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Executive Publishable Summary

This project, funded through the European Union 5th Framework Growth programme, aimed to identify innovative measures which could be used to reduce travel demand while maintaining economic growth and enhancing environmental quality.
At the core are three technical and scientific objectives:

1. to identify the linkages between transport intensity, transport expenditure and economic growth;

2. to identify all possible innovative means (both within and outside transport) which can break these linkages;

3. to assess which of the innovative means in (2) are potentially practical and cost-efficient, and which offer the best trade off between environmental protection, transport spending and economic growth.

The project has involved several distinct stages each producing a range of results. These include:

· A detailed review of past research from which a long list of potential measures have been identified.

· A wide sample of over 600 experts from Europe and elsewhere were contacted for ideas on potential measures.

· Over 100 of these experts have completed questionnaires which have been analysed by the project team. These have provided both insights into measures not previously considered, but also more detailed information about those already identified.

· Three panel sessions have been held in different parts of Europe, each of which involved around 16 experts to debate the merits of different measures and to identify case study evidence of their effectiveness.

· An assessment framework was developed as part of the project and was used on a shortlist of 13 measures selected by the consortium. Some of these measures are designed to address decoupling of transport intensity from economic growth, others address more directly the link between transport growth and environmental impact.

· The assessments of the thirteen measures were presented to a further expert panel session who helped identify whether the chosen measures were realistic and implementable. As a result of this panel a further shortlist of 7 measures were identified which it is believed are those with most promise. These measures are not intended to be absolutely prescriptive, but rather indicative of broad groups of measures which might be used. An indication of their effectiveness based on case study evidence is given.

Seven illustrative measures stand out from the results as having proven potential (albeit not necessarily at a European scale) to influence transport intensity and/or unit environmental load whilst not having large detrimental effects on GDP. These are (in no particular order):

· Combined measures to change mobility-related attitudes and traffic behaviour

· Car sharing as part of combined mobility

· Controlled Parking Zones

· Urban road pricing

· Hydrogen fuel cell vehicles

· High speed rail

· Road pricing for freight traffic.

These are the areas where we believe the EU could currently most usefully focus its efforts in terms of decoupling. We have provided an estimate (albeit based on case study information which is not always as complete as we would like) of the scale of possible changes which might be realised given the implementation of a particular measure. The EU needs to consider whether the measures suggested here are ones which could successfully be implemented as part of a policy to influence decoupling and whether there are issues of acceptability. Clearly it will be easier to implement measures such as green transport plans which are based around encouragement of people to change their behaviour, compared to measures which will force a change in behaviour through pricing or other means of control. Of course, ease of implementation does not imply effectiveness. It is noticeable that many of the most promising measures in terms of their decoupling potential are likely to be the most difficult to implement as a result of high public discontent and resultant political wavering.

It is worth noting that some of the measures considered which are not in the most promising list, for example tradeable permits, appear to have potential to influence transport use, but there is a distinct lack of research to back this up. Such measures certainly have the potential to change the costs of driving and to influence vehicle kilometres.

The individual measures identified by the SPRITE consortium are illustrative measures, that is they are examples of different kinds of measures, but in most cases are by no means the only example of each type. Each individual measure has some potential for reducing transport intensity, even in isolation. However, for their full impact to be recognised, they have to be incorporated into strategies of measures, which are both mutually supporting in the field for which they were designed and have beneficial, rather than adverse knock-on effects in the wider world. There is a clear message which comes out of all of the aspects of the SPRITE project (review, questionnaires and panel sessions) that no one measure alone will make a significant difference, rather there is a need for an integrated approach.

It is naturally more difficult to predict what the gross effects of different packages of measures may be and it is essential to consider the behavioural response to measures and packages of measures when planning their implementation. It is important to recognise that some measures may need to be formed into packages to be fully effective, for example pricing may need to be supported by enhanced provision of alternatives in order to have the desired effect on mode choice, emissions and sustainability. Clearly there is potentially some additive benefit to be gained from packages of complementary measures or measures which affect different aspects of the transport system. Thus, a combination of pricing measures and measures to improve high speed rail systems is likely to have a greater impact than either one measure alone. Also the addition of Green Transport Plans (although of limited benefit alone) or other measures designed to influence attitudes, may be expected to further enhance the decoupling impact. 

Objectives of the project

This project, funded through the European Union 5th Framework Growth programme, aimed to identify innovative measures which could be used to reduce travel demand while maintaining economic growth and enhancing environmental quality.
At the core were three technical and scientific objectives:

1. to identify the linkages between transport intensity, transport expenditure and economic growth, and the particular performance indicators it was aimed to minimise;

2. to identify all possible innovative means (both within and outside transport) which can break these linkages;

3. to assess which of the innovative means in (2) are potentially practical and cost-efficient, and which offer the best trade off between environmental protection, transport spending and economic growth.

1 Scientific and Technical Description of the Results

SPRITE set out to involve directly some of the leading thinkers and innovators from all over Europe in related fields and sectors to identify methods through which transport intensity and economic growth (and to a degree transport growth and environmental impact) could be decoupled.

Figure 1 summarises the various interactions between the different stages and streams of work within SPRITE.

Figure 1: SPRITE Activities and Interactions
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From the start, the SPRITE team were clear that there are two distinct aspects to the relationship between economic activity and transport impacts. These are:

Transport intensity, which describes the relationship between transport activity and economic activity. For the purposes of quantification, we define this as vehicle km (by mode & vehicle type) per unit GDP, euro.

Unit environmental load, which describes the impact on the environment per unit of transport activity, where impact is defined as a composite of the various environmental impacts of transport activity, and transport activity is again measured in vehicle km (by mode & vehicle type). Key quantifiable variables here are: CO2 emissions; local emissions (particulates, nitrous oxides, SO2 and CO) in urban/rural areas; noise and space occupied by transport infrastructure.

It follows that there are two possible types of decoupling and hence two possible decoupling objectives:

1 Reduce transport intensity. For example, measures which effectively substitute non-transport for transport activities or structural changes which impact on demand, would be expected to produce a reduction in transport intensity (internet working and shopping are sometimes held to promise this, although at the end of project we are in considerable doubt whether such pure substitution is possible with these measures alone).

2 Reduce unit environmental load. For example, a measure promoting ‘greener’ engines for transport vehicles would be expected to lead primarily to a reduction in unit environmental load.

A background theme throughout SPRITE was: which of these is more efficient?

SPRITE has always been more concerned with the transport intensity relationship - hence the project title Separating the Intensity of Transport from Economic Growth. The focus in the description of work is on ‘means of reducing transport use, with minimum impacts on overall levels of economic growth’. However, many of the decoupling measures proposed by our expert panels and questionnaire respondents, and discussed during the project, relate to reductions in unit environmental load, or to both transport intensity and unit environmental load. Therefore we have tried to keep the whole picture in view at all times, whilst focusing most attention on measures to reduce transport intensity.

Figure 2 shows these relationships schematically. Much more detailed relationships exist for individual modes, travel purposes and so on (essentially, transport intensity is different in different markets). These detailed linkages were analysed in Deliverables 1 and 2, and form part of our understanding of the problem and possible solutions.
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Figure 2: Two types of ‘decoupling’.

1.1 Initial stage: review, brainstorming and the questionnaire

The initial work of the project involved an extensive review of the literature in Europe and beyond, including key works by AVV (2000), Banister and Marshall (2000), Baum (2000), Camagni (1999), DANTE (1999), POSSUM (1998), REDEFINE (1999), START (1999) and Weaver (1998). Based on the review, the members of the consortium brainstormed internally and consulted contacts for further possible decoupling measures to add to the initial set.

The findings at this first stage were reported in Deliverables 1 (“Identification of the key linkages between transport intensity and economic growth”) and 2 (“Objectives, indicators and innovative means”). These reported on the development of a long list of types of measure which had the potential to influence transport activity or environmental effects or both. The dominant strategies of these measures were listed under four headings:

· Moderating demand growth

· Modal shift

· Increasing transport system efficiency

· Improving vehicles and fuels.

The specific measures under each of these headings are listed in Appendix 1.

At an early stage the consortium also developed a list of experts from throughout the EU and elsewhere who would be approached by questionnaire. Considerable effort was put into developing and piloting the questionnaire for sending out to experts. The objectives of the questionnaire were:

· To identify people with ideas who would be suitable for the panel workshops

· To identify appropriate measures

· To identify constraints that might prevent the introduction or development of the measures

· To identify relevant literature.

The completed questionnaire forms the basis of Deliverable 3. The questionnaire was translated into a number of European languages to enable the maximum number of people to respond. Around 600 such experts were identified from the fields of transport, economics, planning and related subjects. These experts were selected based upon contacts known to the SPRITE team from across Europe and elsewhere. Some secondary contacts were developed from this initial set. It should be noted that for a number of reasons, in particular the focus of the SPRITE team in certain countries of Europe and the focus of people working in the decoupling area in certain countries, the list contained disproportionate numbers from certain countries. Consequently a high proportion of the respondents also came from relatively few countries. Given that the aim of the exercise was to identify measures from those expert in the field and that at least one respondent was obtained from a wide range of countries it was not felt that this unequal spread was detrimental to the project results. We received 100 responses in total from 10 of the 15 EU states, several other countries and a number of international organisations. Tables 1 and 2 show the split of respondents between countries and by area of expertise. The main responses to the questionnaire were the details of the experience, opinions and insights of the individual experts. Some respondents provided us with brief (but valuable) summaries of their ideas, others went to great trouble to share their knowledge of the complexities of the issues. Deliverable 4 brings together the responses from the questionnaire survey.

The key question asked by the questionnaire was ‘How can transport growth be separated from economic growth?’ This was followed up by a request for a description of the measure or measures proposed with detail about the precise impacts. Respondents were also asked to identify barriers to implementation, probable lag times before the measure could be implemented and the likelihood of such a measure ever becoming reality.

Table 1: Respondents to the SPRITE Questionnaire
	Country
	Type of Organisation

	
	International

Organisation
	Central or Local 

Government
	Academic
	Research

Organisation
	Consultancy
	Industry

Business
	Campaigner
	Transport

Operators
	Other

Non Spec
	Total

	Austria
	
	
	
	1
	
	
	
	
	
	1

	Belgium
	
	
	
	
	
	2
	
	
	
	2

	Finland
	
	
	
	1
	
	
	
	
	
	1

	France
	
	1
	2
	3
	2
	
	
	
	
	8

	Germany
	
	
	6
	2
	2
	2
	
	
	3
	15

	Greece
	
	
	1
	
	
	
	
	
	
	1

	Italy
	
	1
	4
	
	5
	
	1
	4
	1
	16

	Netherlands
	
	1
	5
	3
	
	
	
	
	
	9

	Spain
	
	
	1
	
	
	
	
	
	
	1

	Sweden
	
	
	3
	1
	
	
	
	
	
	4

	UK
	
	3
	11
	3
	3
	1
	2
	
	9
	32

	EU Sub Total
	
	6
	33
	14
	12
	5
	3
	4
	13
	90

	Europe Non-EU
	
	
	
	1
	2
	
	
	
	
	3

	Australia
	
	
	1
	
	
	
	
	
	
	1

	Israel
	
	
	1
	
	
	
	
	
	
	1

	United States
	
	
	2
	
	1
	
	
	
	
	3

	International
	2
	
	
	
	
	
	
	
	
	2

	Non-EU Sub Total
	2
	
	4
	1
	3
	
	
	
	
	10

	Grand Total
	2
	6
	37
	15
	15
	5
	3
	4
	13
	100


Table 2:Areas of expertise identified by respondents.

	Suggested on SPRITE Questionnaire
	
	Volunteered by Respondents
	

	Passenger Transport
	49
	Regional/environmental/land use

Planning & management
	10

	Freight Transport


	42
	Economics (includes transport and environmental)
	7

	Information Technology
	15
	Urban Planning
	5

	Engineering
	9
	Organisation/Logistics
	3

	Manufacturing
	5
	Transport telematics
	3

	Communications
	6
	Other Transport
	3

	Retail
	2
	Sustainable Transport
	1

	
	
	Financial Markets
	1


The responses covered a wide range of approaches and varied in the level of detail provided. Most of the individual measures suggested had already been identified by the SPRITE Partners in Deliverables 1 and 2. Thus the main contribution of the questionnaire respondents was their specialised understanding of the practical complexities of introducing individual measures, their appreciation of what was needed to combine individual measures into integrated strategies and an insight into problems at every level. On analysing the responses it was possible to place the measures proposed into a number of categories or themes. We feel that these were very much respondent led and showed the pre-occupations of those who replied, though there was inevitably a degree of correlation with background materials which had been sent to respondents and which outlined the overall field of logically possible measures. A brief overview of the main themes is given in the following paragraphs.

Efficiency, Logistics and Transport Innovation: A substantial number of respondents had knowledge and experience of how the transport industry itself is improving the relationship between transport input and economic output. Improved information technology and practical applications of logistics are helping to optimise journey patterns, reduce empty running, promote efficiency gains from inter-modal transfer and assist in reforming the relationship between transport and distribution depots. Some respondents pointed out that to optimise potential, there would need to be a policy push towards transfer of information between individual firms and to a greater standardisation of pallet sizes of loads. Others pointed out the danger that increased efficiency, which represented an effective reduction in the cost of transport, could lead to a knock-on increase in demand. A few suggested truly innovative transport ideas, such as tubes for freight.

Work Practices, Structure and Management: Respondents were conscious of the potential of e-commerce to change work practices and the way that business is run. The possibilities for reducing transport demand through home working, internet sales and the separation of production and management were well rehearsed. However, it was pointed out that the ability to eliminate distance from some aspects of business management could result in some much longer journeys for a minimum of face-to-face meetings between distant business partners. That is, the use of electronic communication may make it easier for more distant partners to build a relationship which then requires them to hold some face-to-face meetings, hence creating a need for long distance travel which did not previously exist.

Command & Control Policies, Particularly in Land Use: The responses suggested only a limited role for command policies in ordinary business, mainly limited to areas such as the exchange of information and standardisation of loads. However, there was a strong strand of support for land use regulation as a tool for reduction of transport demand. Measures were most developed in the urban context, where controlled parking, car sharing, car-free housing and the improvement of local neighbourhood facilities would reduce both the need to travel and also improve the relative advantage of urban life. The desirability of regional land use policies, with industry directed to transport nodes was also suggested. One particular identified danger was that over-enthusiastic restrictive urban policies could have knock-on contrary impacts on surrounding suburban and rural areas.

Pricing Policies: There was a strong body of opinion among the respondents that much could be achieved if transport users were required to pay the full social cost of the externalities, which they impose. These could be calculated by well-developed procedures in local, particularly urban, areas – but less easily in the long-term global context. The very low duties on kerosene fuel for air travel were singled out as a particularly serious problem (and, because of the global context, one of the most difficult to solve).

Culture, Education and Analysis: Several respondents noted the need for education, cultural change and the need for deeper analysis of the relationships between transport, economic growth and the mechanics of urban life. Some went into greater detail on the need to bring home to individuals the long-term problems which will result from their current economic preferences and lifestyles. Respondents also commented on the problem of vested interests, particularly the motor industry and its supporting advertising industry, which work against attempts to change both understanding and lifestyle.

Integrated Strategies: A strong theme from many of the respondents was that individual measures are not enough. Mutually supporting strategies are needed if they are to have any effect. In particular, if restrictions on some kinds of travel in urban areas are to be compatible with successful local economies and an attractive urban lifestyle, it is essential that public transport should be improved (irrespective of the price mechanisms used). This would need to be complementary to other measures such as improvements to facilities for pedestrians and cyclists and the promotion of local business. Furthermore, improvements in higher-density urban living need to be complemented by restrictions on more transport-greedy developments in ex-urban areas.

The Validity of the SPRITE Agenda: A small number of respondents considered that the SPRITE decoupling agenda was inappropriate and doomed to failure. Some experts considered it to be a simple fact that economic growth and transport growth are inevitably linked and that nothing can be done about that. There were also responses from people who thought that the attempt at decoupling was actually wrong – but for two very different reasons. The extreme ‘pro-market’ view was that decoupling attempts represented an unjustifiable attack on market forces which should be left to operate. In contrast, the ‘sustainability first’ view was that continued promotion of economic growth (at least as currently defined) was itself misguided and likely to lead to global crisis. The dominant policy should therefore be to reduce environmental load and to maximise welfare within that overall constraint. 

The view of the SPRITE team on these points is as follows. Reductions in transport intensity (or decoupling) should be seen as an indicator rather than as an objective. Reductions in unit environmental load are desirable as long as the benefits exceed the costs. We are confident that this is currently the case for most urban and inter-urban transport. Reductions in transport intensity are justified wherever the social marginal costs of transport exceed the benefits. Again, this is generally the case for urban transport, though the position is less clear cut for inter-urban and rural sectors.

A purist economic approach would involve ‘getting the prices right’, but in reality there are many social and political obstacles – maybe such an approach could yield an ideal benchmark? In practice we are in a non-ideal world in which a range of planning and regulatory as well as fiscal and pricing measures are required in order to push the transport system in the correct direction. In that context, we believe that the SPRITE agenda, seeking as it does an appropriate balance of measures to push the transport system in the right direction, is a legitimate one.

1.2 Experts panels in three locations

A series of three SPRITE workshops were held in Cambridge, Frankfurt and Rome in September/October 2000. These provided valuable elements to complement and validate the initial assessments conducted by the SPRITE team on the basis of the literature and the questionnaire survey. The Cambridge workshop functioned partially as a pilot and addressed all relevant areas, the Frankfurt and Rome workshops had a focus on, respectively, freight and passenger transport. The events were attended by external experts representing EU countries and Switzerland and coming from research, authorities/governments and the industry sector (both transport service suppliers and vehicle manufacturers). 

A common structure was followed which included an initial presentation of the SPRITE project and its preliminary results, parallel sessions with group discussions on specific strategy domains and problem areas, and a final plenary session with group reporting and general discussion. Presentations were given by invited experts as introduction to subsequent group discussions. In the Rome workshop the introductory session included a set of five presentations by invited researchers and practitioners which covered theoretical models of policy analysis as well as empirical research and case studies. 

On the whole the panel sessions focussed less on individual measures than on the conditions necessary for success, the different problems in different countries and types of location and the need for more information on how systems work.

The three workshops have highlighted important issues helpful for a better comprehension and structuring of the linkages between economic and transport growth, and have provided further insight on the scope and potential of policy measures, the experience so far and the possible barriers and knock-on effects. 

Key issues arising from the workshops include:

· The dynamics of demand and supply mechanisms in both transport and general markets puts several constraints on decoupling potential. These include political barriers to change arising from the vested interest of the transport industry and industry in general.

· If allowance is made for the value of transport activity, decoupling should be restricted to the linkage between transport activity and environmentally harmful effects only.

· The increasing resistance to providing new transport infrastructure is likely to stimulate decision makers to look for more efficient ways of arranging their businesses, transport included. 

· Similar positive effects on the efficiency of the transport system can be brought about by pricing policies. The price-efficiency linkage is a key issue, also in light of the rebound effects that follow any productivity increase, resulting in increases in the level of production and demand. Less transport intensive life styles may be encouraged not relying on altruism, but considering how decision makers adhering to the life style of “smart consumerism” can reap benefits for themselves from less intensive use of transport.

· Independent technological trends are expected to have an impact on the reduction of transport intensity, in particular technological improvements are expected to have major effects on energy and environmental performance of road vehicles, although concerns still are likely to remain for CO2 emissions. The changes that may arise in the future in the relative energy performance of cars and high-speed railways, with high-speed railways being relatively less favourable than today, should be taken into account, in particular in the assessment of the Trans-European Networks (TENs).

· Trends in the freight transport sector have moved in different directions. Increase in value density has reduced transport intensity but this has been outweighed by extra transport links, vertical disintegration and increased length of haul. The evidence on average payload change has been uneven. 

There are five decisions levels in the freight transport industry: (i) the product itself (e.g. packaging), (ii) logistical system (e.g. warehouse locations), (iii) trading link patterns, (iv) product flow scheduling, and (v) transport resource management. Five parameters are to be to looked at when transport intensity is considered: (a) value density, (b) modal choice, (c) handling factor, (d) average length of haul, and (e) average payload weight. The linkages from the specific transport market to the overall economy need to be traced since environmental performances are affected by changes in trading patterns that may follow transport policy intervention.

· There is a lack of understanding of how problems may be transferred from urban areas to suburban and rural areas, provided that current practice in urban transport policy and in planning policy (namely the “compact city” model) may stimulate an exodus to more transport-intensive living elsewhere. The “polycentric city” model, based on decentralised concentration in subcentres, seems a promising response to the paradox of contemporary urbanism – the search for low-density living and, at the same time, the desire for the vitality of city centres. Social changes are expected to even out the daily profile of demand for transport services in urban areas due to higher flexibility in working practices, following also the rise of new markets in the service sector.

· Key segments in the intermediate and short distance passenger transport market are the travelling salespeople and “white van man”. Other segments, more elastic to price changes, in this market are those of visiting friends and relatives and of retail and recreation. 

Some panel members had doubts about the SPRITE agenda and most felt that it was their duty to point out problems. Nevertheless there was a degree of cautious optimism. It was pointed out that differences in transport intensity between countries at similar levels of economic development show that there is no inevitable link between a particular level of GDP and a particular level of environmental load. It was a key theme – both for personal and freight transport – that the adoption of ‘best practice’ by all would make a substantial difference to transport intensity. But it was also a common theme that the reductions in real cost, which ‘best practise’ could bring about, could release yet more transport demand unless there were structural changes in the economy and the structure of personal life. This means that measures cannot be regarded in isolation, but need to be combined in mutually supporting strategies. It also means that the European Union and Member countries need to develop a coherent approach to transport and non-transport aims.

As an illustration, a recurring theme from both the questionnaire and panel responses was the very serious and recalcitrant impact on transport intensity and environmental load of the growth in international air travel, particularly for long distances. However, since the unplanned reduction in international air travel following the recent tragic attacks on New York and Washington, there have been immediate concerns about the impacts on employment. This illustrates that sudden structural changes in European Union countries are almost certain to be resisted. Even more difficult is the problem that long-distance tourism is of increasing importance to many poorer countries and that cutting off this important lifeline would have most severe consequences.

Promising measures suggested by the panels which appear to have some potential to contribute to lessening transport intensity in relation to GDP and/or the burden of transport on environmental load include:

Production and logistics The following policies have been identified:

· land use and regional policy to foster concentration rather than fragmentation of production stages; regional production networks might have a positive impact with a view to exporting only the final product and might be encouraged by differential taxation regimes;

· fiscal or tariff measures to combat the “distance taper” of transport costs especially in road transport;

· delivery charges to be transparent,

· education and exhortation, including eco-labelling and eco-auditing;

· general economic policy to narrow the differentials in wages and other factor costs between regions and countries.

Interoperability and intermodality: Institutional and cultural barriers and lack of economic incentives for potential investors (as in the case of intermodal nodes) are the main obstacles to be overcome for EU-wide implementation of new technologies to improve the interoperability and efficiency of freight transport systems. 

Freight distribution: Co-operation needs represent the main barrier to successful implementation of the freight platform concept for urban good distribution. Public initiative to co-ordinate actions by different parties involved in freight distribution would also be beneficial. Web-based shopping should include transport-efficient solutions, as shown by the Sainsbury example in the UK, planned around deliveries from depots rather than from shops.

Eco-Driving: Fuel efficient driving of both passenger and goods vehicles might have a significant potential as demonstrated by the results of the Swiss eco-driving training scheme. Finding the appropriate legislative framework for compulsory integration into driver training practice might be a specific concern here.

Telecommunications: Telecommunications offer various opportunities with varying impact potential. Tele-working should be seen more as an opportunity for people who would have given up a job otherwise and to allow more flexibility in working times. There may be some potential for telecommuting as shown by the US experience of tele-centres, but the effects might be outstripped by further travel and delocalisation. However, substitution and rationalisation effects are likely to be outweighed by change and induction effects since telecommunications tend to increase productivity and reinforce the business growth effects.

Planning: The location of services around and inside public transport hubs in both polycentric development and existing city centres may be in the interests of the private sector in search for scale economies although in built-up areas there may be opposition from local communities. 

Mobility management: Mobility management should increasingly be common practice. The Italian case where green travel plan obligations for municipalities and companies have been introduced recently by a Decree of the Minister of the Environment is a good recent example, though other examples also exist in the Netherlands and elsewhere.

Collective transport: The World Wide Web is recognised to have a high potential for improving access to information, which has been a main barrier to passenger public transport. Changing the pattern of fixed to marginal cost for public transport to one more similar to that of the private car has proved to be a success factor in shifting demand in the London Travel Card experience. Successful schemes in the US have been company tax breaks for van pools and bonuses to match cost of workplace parking spaces for public transport commuters.

Combined passenger transport: Switzerland provides a successful example, developed from a grass roots initiative to a business product, which is marketed today within combined car sharing and public transport schemes offering multi-modal travel information and subscriptions to different public transport and on-demand car services, at urban scale and countrywide. Assessment of transferability should consider that the Swiss success may be affected by cultural stances and the provision of a highly interconnected public transport system.

Car sharing might be in principle one proper solution for the often advocated rail complementary modes to allow accessibility to dispersed destinations and compete with main-haul car (and air) travel. However, combined mobility concepts in medium-distance travel should be examined carefully, in view of the captivity effects as shown by the rail-taxi experience in The Netherlands, and specific market segments should be targeted.

The key findings from this stage, presented and discussed above, and a detailed record of the panels, are reported in more detail in Deliverable 4.

1.3 Assessment of the most promising measures

In order to help structure the task of identifying a shortlist of the most promising measures, and to enable a desk-based, analytical assessment of each of the most promising measures to be carried out, the consortium needed a framework for assessment. This was developed specifically for the project, focusing on the following requirements:

-
to allow the measures to be assessed against a range of objectives, using appropriate performance indicators;

-
to be a relatively simple, useable framework, capable of being applied to the extremely wide range of measures identified in Deliverable 2;

-
to extend beyond transport sector criteria to embrace social and environmental issues/impacts;

-
to include indicators with a quantitative basis where possible, whilst recognising that the framework should be open to qualitative assessments where these add value to the quantitative information, or where the evidence is not sufficient to provide defensible quantitative conclusions. In practice, the balance turned out to include some more quantitative and some more qualitative assessments, depending upon the stage of development of the particular measure and the data available. Often the practical difficulty was faced when undertaking an assessment that the predefined indicators in the assessment were not supported by the available documentation.

The assessment procedure was split into three separate stages to allow the assessment to be built up gradually, the results of each stage providing the foundation for the next. The 3 stages were as follows:

1. Scoping

2. Assessment 

3. Reporting

The scoping stage serves two main roles: to clarify some basic information about the measure, and to determine the extent of the analysis and data which will be required in the full assessment.

At the assessment stage, the measure is subject to more detailed analysis in the light of the evidence. The assessment covers not only the potential impacts on decoupling and wider policy objectives, but also practical issues of implementation, acceptability and other practical constraints. Where specific, hard evidence is lacking, use was made of generic data, expert judgement and assumption. Whatever the nature of the evidence on which the analysis is based, that basis is made explicit as part of the assessment report. 

The reporting stage serves to summarise the results of the assessment, and to allow one SPRITE measure to be compared with others.

A fuller description of the assessment methodology is given in Deliverable 5. The written assessments which have been produced for the shortlisted measures are given in Deliverable 6. 

1.4 The shortlist of promising measures

Shortlisting of measures was carried out by the consortium, by a process of nomination by the partners, followed by a debate over the suitability of the measures proposed and some revisions to the list. Judgement therefore played a large role in the selection process, but this judgement was informed by the evidence gathered on measures and their potential impact, by the insights of the expert panellists and by the ongoing discussion within the project. The shortlisted measures are best seen as a set of illustrative examples of the most promising types of measures that SPRITE has been able to identify. They cover a wide range of different types of measure, which we believe to be an advantage both because it enabled us to explore complementarities between measures, and because it allowed us to make some preliminary comparisons between the potential effectiveness of different approaches to the problem. One other factor which guided the choice of the shortlisted measures was the existence of case study material which would enable greater understanding of effectiveness to be derived.

Table 3 gives a general classification of the 13 measures chosen by their overall objective. Classifying the measures in this way turns out to be rather difficult. It seems that some measures can be seen either as part of one objective or another, depending on the perspective taken. An example is urban road pricing (No.7) which could be seen as a revenue-generating measure, a measure to improve network efficiency; or a measure towards modal shift and sustainability. Urban Road Pricing proposals are usually presented first and foremost as a tool to reduce congestion. Yet from our long-term sustainability perspective in SPRITE, perhaps the consequential reduction in local and global emissions is more important.

In addition, there is a real tension between the third objective strategy and the SPRITE objectives: increased efficiency can mean reduced generalised cost (as in measure No.13 in particular), and the driving forces then are towards greater transport intensity rather than a reduction. However, evidence for the magnitude of such rebound or secondary effects is minimal, though some attempt to quantify this is given in Table 4.

Table 3: Classification of Shortlisted Measures by Objective

	
	Objective

	Measure
	Moderating Transport demand
	Modal shift
	Increased efficiency
	Better vehicles/fuels

	Combined measures to change attitudes and traffic behaviour (No.1)
	•
	•
	•
	

	Car sharing as part of combined mobility (No.2)
	
	•
	•
	

	Controlled Parking Zones (No.3)
	•
	•
	•
	

	Internet shopping: home delivery by supermarkets (No.4)
	•
	
	•
	

	Car-free/car-capped housing (No.5)
	•
	•
	•
	

	Tradeable permits (No.6)
	•
	•
	
	

	Urban road pricing (No.7)
	•
	•
	•
	

	Hydrogen fuel cell vehicles (No.8)
	
	
	
	•

	Green transport/travel plans (No.9)
	•
	•
	•
	

	High Speed Rail (No.10)
	
	•
	•
	

	Electronic offices (No.11)
	•
	
	•
	

	Road pricing for freight (No.12)
	•
	•
	•
	

	Variable speed limits/control (No.13)
	
	
	•
	


Note – empty cells in the table are where a measure does not contribute to a particular objective.

Combined measures to change mobility-related attitudes and traffic behaviour. (No. 1). During 1994 and 1996, a pilot project in the German south-western State of Baden Württemberg, sponsored by the State Ministry for Environment and Transport, investigated the implementation and the impact of persuasive measures for the advancement of a "conscious mobility" of citizens. The basis for the "conscious mobility" concept is the idea that traditional traffic policy instruments alone are not the most effective means of promoting environmentally and socially sustainable traffic development. Instead, the traditional instruments should be accompanied by informational, educational and motivational measures which encourage citizens to adopt more "conscious" travel behaviour patterns.

The pilot project (“Mobile Schopfheim”) was carried out in the city of Schopfheim and the neighbouring towns of Maulburg and Hausen (in the Landkreis region of Lörrach, Germany): total population approximately 25,000 (see Figure 3 for location). Motorised and non-motorised traffic was monitored over the period 1994-6. Approximately one third of the German population lives in towns with a population between 10,000 and 50,000 for which Schopfheim can be considered to be representative. It was estimated that the measure, if applied to Germany, has the potential to bring about a 1.5% reduction in car mileages with no adverse impact on GDP. Also a 5-10% potential reduction in fuel consumption per car kilometre amongst the target population and a 1-2% reduction in CO2 emissions in Germany.

Figure 3: Locations of case study examples of some of the measures selected
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Car sharing as part of combined mobility (No.2). This is a new product, provided by private and public sector transport operators, with the support and encouragement of the city governments of Zurich and Berlin and, in the Swiss case, the state government. In Switzerland, the scheme is run by an independent organisation, but in the co-operation with the car hire firm Europcar, Swiss Railways and Zurich public transport, under the banner ‘Mobility Car Sharing Switzerland’.

Essentially, this is a combined (inter-modal) transport service for passengers, combining hired private car with public transport for different legs of the same journey. Ticketing and reservations are integrated, providing a single point of sale to the customer. Hire cars are available to pick up or drop off at a large number of locations, particularly in more populous areas and at rail stations.

In Switzerland, car sharing usage has grown at over 50% per annum during the past eight years. Full national implementation was achieved in 1998 (although residents in sparsely populated areas still tend not have access to a car share depot). Current usage is in excess of 20,000 trips per annum. A realistic aspiration for this measure at EU level might be a 1% reduction in car mileage and a 0.2% reduction in CO2. It is expected to have negligible impacts on GDP.

Controlled Parking Zones (CPZs) (No.3). Controlled Parking Zones, which simply aim to give appropriate priority to different categories of users, have been in operation across Europe for over forty years. They have gradually developed into instruments of a transport planning policy which combines an acceptance of car ownership for a high proportion of the population with discouragement of car use for certain types of trip, notably short trips, journeys to work and most radial trips, where there are good public transport alternatives. Inner-city suburbs, in particular, benefit through the reduction of ‘railheading’.

The size and design of the CPZ, within which local permit holders are able to park, is an important policy instrument. In particular, account must be taken of local businesses, in order to achieve the SPRITE objective of curbing travel, while supporting the prosperity and growth of the local economy. Hours of operation, and zone size, are other key variables.

There is much scope to extend this policy to new areas in all member states and further investigation will be required to ascertain its potential. A reduction of 800 million car passenger kilometres is possible based on a potential application in London.

Internet shopping: home delivery by supermarkets (No.4). Many retail and service organisations are establishing an internet presence, and making their goods and services available via the internet. “All of the 30 largest world retailers [21 of whom have their core market in the EU] have … website presence” although only 15 [8 in the EU] offer on-line ordering (Retail Monitor International (RMI), 2000). Some goods, such as clothing, have been available via catalogue shopping, utilising the mail and/or telephone for many years. For food and wine, internet shopping has less than 0.5 per cent market penetration.

The highest proportion of internet users in any one country in Europe who shop on-line are from the UK. Despite this, only a tiny percentage (0.4%) of the UK grocery market, which was worth approximately £100bn in 2000, was online. Thus, the online market is worth £400m (628mEUR). This is thought to be the largest online grocery market in the world, given that it exceeds other EU markets (in total) and the US market. UK consumers appear particularly comfortable with credit card payment over the telephone or internet.

Home-delivery from supermarkets has the potential to significantly reduce the number of personal shopping trips, which currently account for 19 percent (Browne in OECD, 1999) of personal trips in the UK. However, at present evidence suggests that in the EU the reduction in car vehicle kilometres is being offset by additional delivery vehicle kilometres. If density of deliveries increases there is clearly potential for this situation to improve, but it is very uncertain whether such changes will occur and we are not confident enough to place a figure on future reductions in individual shopping trips.

Car-free / car-capped housing (No.5). This is an urban development policy, which encourages the construction of residential units without off-street parking.

One of the earliest experiments was for a development of 210 residences at Hollerland 7km from the centre of Bremen, a city of 500,000 inhabitants in North Germany. The full implementation of this particular scheme was abandoned in 1996. The failure was attributed to a variety of factors including a general down-turn in the economy, delays in implementing a new tramline to the project area and unease among potential residents about committing themselves permanently to a car-free life in a comparatively suburban location.

Bremen was, however, successful in implementing a more modest 25 unit scheme in the inner city district of Grunenstrasse. Other car-free developments have been introduced at a variety of European locations during the 1990s. A recent survey identified projects in Amsterdam, Edinburgh, Freiburg, Hamburg and Vienna.

The London Borough of Camden (UK) has approved 670 units of car free housing since adopting the policy in 1996. Permissions have ranged from single units to developments of over 20. The policy is applied only in Controlled Parking Zones where residents in dwellings without off-street parking can be excluded by legal agreement from rights to acquire permits to park on the street It has also explored ‘car-capped’ housing in Controlled Parking Zones, by which off-street parking places are provided, but the residents have no right to on-street parking permits in addition.

Tradeable permits (No.6). The concept of tradeable permits arose from environmental economics. The most relevant form is the tradeable permit to pollute, although tradeable permits have also been proposed in Mexico as an efficient way of managing road vehicle use and have been introduced in Singapore to control vehicle ownership. In SPRITE, tradeable permits have been treated more as a concept than a firm proposal, reflecting the limited experience in their implementation or development. Their inclusion in the shortlist of the most promising measures is based on our understanding of the problem and beliefs about their potential effectiveness, influenced by the judgement of our panel experts. 

The attractiveness of tradeable permits derives from the control they exert over the total quantity output. In the case of permits to pollute, it is the quantity of emissions that is controlled. Subject to successful enforcement (which is a key implementation issue) tradeable permits can limit total emissions so that they are within the threshold that is the carrying capacity of the environment. For CO2, therefore, tradeable permits could be a way to ensure targets are achieved, without draconian command and control measures. Efficiency is achieved through the market in permits, which operates to ensure that users with the most to gain (in terms of willingness-to-pay for permits) get access to the resource. Equity issues may arise, although the initial distribution of the permits could in principle be changed to offset any inequalities their use. 

Key implementation issues clearly include the creation and regulation of the market in permits, the technical ability to monitor emissions throughout the transport sector, and the issue of enforcement. Further discussion follows below. Given lack of research in this area it is impossible to say how effective and publicly acceptable such measures will be, but there is certainly the potential to increase the costs of driving and therefore to influence vehicle kilometres.

Urban road pricing (No.7). The tolling of specific inter-urban highways or of major bridges/tunnels has been extensively applied in a number of EU countries for many years. In contrast, urban road pricing - which is the measure being assessed in this report - has had a long history of academic discussion and study, however it has had much less practical application to date. The leading application of a sophisticated urban road pricing scheme is in Asia - in Singapore. European ‘urban road pricing’ schemes have been designed first and foremost to generate revenue, in the light of which it is understandable that these schemes (eg. Trondheim, Bergen, Oslo) consist only of toll cordons or area licensing.

In recognition of the point which the European policy debate has reached, the assessment in SPRITE focuses on the potential impact of cordon charges, introduced across the 21 largest cities in the EU. The analysis focuses on the proposal for London (area licensing from 2003) as a source of data, although the analysis remains ex ante. Differences in the ability of freight and passenger traffic to respond to urban road pricing are recognised from the outset. Overall there is a potential for a 0.2% reduction in car kilometres in the EU if this measure were introduced in the 21 largest cities (and a reduction of 2.3 million tonnes of CO2).

Hydrogen fuel cell vehicles (No.8).  Vehicles based on hydrogen fuel cells do not emit CO2 at the point of use. Whether CO2 is emitted during their production depends upon the technology - essentially whether the hydrogen is extracted from fossil fuel sources or from renewable sources.

Hydrogen fuel cell vehicles are not expected to have any effects upon transport intensity, but clearly have the potential to reduce environmental load. The effectiveness of these vehicles in terms of reducing environmental load is limited by market share. Development may be promoted directly through technology/R&D policy and indirectly through incentives/regulation for the use of clean fuel vehicles in future. The Californian Clean Air Act is cited as an example of legislation designed to stimulate this process. Assuming a 5% market share by 2020 in the EU (lower than that predicted in California), then CO2 from vehicles might be expected to fall by 5% more than a baseline scenario based on Germany and taking account of expected reductions in emissions over the period 2000-2020 resulting from technological improvements. Other local emissions are expected to fall by 1-2.5% more than the baseline.

Green Transport and Travel Plans (No.9). A Green Travel Plan is a coherent strategy developed by an organisation, which attracts a large number of people on a regular basis from known (or knowable) origins. It aims to accommodate this travel but to (a) reduce the number of vehicle trips which are generated by that use and (b) transfer as many trips as possible to more environmentally friendly modes. They are thus directly targeted at one aspect of the SPRITE agenda of reducing transport intensity.
This particular strand of mobility management has had substantial support over recent years from Governments, who see it as a reasonably painless way of increasing transport efficiency. Green Travel Plans have provided an element of the Netherlands’ transport policy since 1989 and, in recent years, have formed part of the thinking of the United Kingdom’s then Department of Transport, Environment and the Regions. In March 1998, the Italian Minister of Environment issued a decree which required all public authorities with over 300 employees and all private enterprise companies with more than 800 employees to appoint a Company Mobility manager, whose responsibility it is to optimise employee travel and reduce car use. Some Local Authorities in the United Kingdom have adopted the concept of green travel plans as a planning tool and make their adoption a condition of development in congested or transport-greedy locations.

UK and Dutch experience is cited in assessing the potential impact of Green Transport and Travel Plans at the European level. It is generally felt that such measures are essential as part of an integrated strategy to reduce car use, but there is little evidence to suggest that, on their own, they have the potential to bring about significant change.

High Speed Rail (HSR) (No.10). High Speed Rail (services capable of achieving speeds in excess of 250km/h, High Speed Rail) exists in Europe in France, Belgium, Germany, Italy, Spain and Portugal. Given its high speed characteristics over medium inter-urban distances, and the convenience of rail terminals for access to most city centres, HSR has been linked with three specific niche markets: business travel; short stay personal travel; and to a lesser extent holiday travel. Its ability to substitute for air and car travel in these markets has been explored in various research studies. It is suggested that a 4.7-5.1% reduction in aircraft kilometres is possible at the EU level for domestic and international flights, a 0.002-0.005% reduction in car kilometres at EU level and a 2% increase in rail kilometres at the EU level is possible. This could result in a 3.6-5.6 million tonne reduction in CO2 emissions per annum at EU level.

In SPRITE, the impact of completing the European High Speed TEN-T network was assessed using data from the STREAMS project (Leitham et al, 1999) and evidence from inter-modal competition studies of HSR implemented so far.

Electronic offices (No.11). Information technology (IT) is increasingly offering a range of opportunities which are expected to have major societal impacts in addition to changes in travel behaviour. IT can affect personal travel though a variety of mechanisms. We focus on the mobility impacts that are brought about via changes in working practices and arrangements - hence the heading electronic offices.

The following categories are identified:

· flexible working arrangements, including teleworking, 

· self-employment and non-permanent and part-time working arrangements, 

· mobile working,

· internal and external communication in firms substituting for business travel, including teleconferencing.
Evidence is sparse and conflicting, however research suggests that this measure has little scope for reducing transport intensity on its own. IT tends to stimulate communication without increasing the cost or inconvenience of transport. It is not expected that this measure will have any significant effects on environmental load.

Road pricing for freight traffic (No.12). Very large social costs are caused by road haulage. On one hand there are costs associated with the infrastructure provided. On the other hand there are also substantial external costs due to air pollution, noise pollution, accidents and other forms of environmental damage. Road pricing can help to guarantee cost realism. In addition road pricing could be a supporting measure for modal shift from road to rail.

Tolls for freight traffic exist in various parts of the world, although the charging basis differs. In many European countries there is a flat rate annual charge for HGV use. Another way to charge for the use of roads is to adopt variable charging dependent on the time of day, weight, emissions or distance. Differentiation on a time-of-day basis (e.g. higher prices during peak traffic hours) could in principle permit improvements in the traffic flow and a more even burden on the road infrastructure. However, distance-based charging is seen as more technically feasible.

The case study which is used as evidence in the report to illustrate the impacts of road pricing is an ex ante study on the Mileage-Related Heavy Vehicle Tax (MRHVT) which replaced the flat-rate heavy traffic tax in Switzerland in January 2001. The Mileage-Related Heavy Vehicle Tax is a “comprehensive road-user tax, dependent on distance, weight and emissions, levied on HGVs. This includes road costs (construction, operation and maintenance) and a quantifiable part of the ... external costs (accidents, noise, and air pollution)”. The results show a potential for a 10-15% reduction in road haulage vehicle kilometres in Switzerland by 2010 (compared to 1993), with rail freight traffic rising substantially to meet demand. This will equate to an annual reduction of between 370,000-560,000 tonnes of CO2 in Switzerland by 2010, not taking account of any commensurate increase in rail emissions.
Variable speed limits and control (No.13). This measure covers the application of variable speed limits depending on the current traffic situation and traffic flow to achieve a better network management. Systems exist which capture data related to the current traffic situation to provide the necessary current information. The roadside information about variable speed limits is provided through variable message signs (VMS).

As an aid to sustainability, the idea behind this measure is that inefficient driver behaviour is a source of additional emissions. ‘Smoothing’ the traffic flow is likely to lead to a reduction in the rate of emissions. A reduction in localised emissions is expected, particularly on highly congested parts of the road network. This could be 3-10% for CO2, 0-3% for NOx, 8-27% for CO, 6-7% for HC and up to 22% for particulates.

It is not expected that this measure will lead to a reduction in transport intensity. If anything the opposite may be the case as the measure acts to increase the capacity of the road system.

1.5 Reality check panel

The final stage of the research was to test our shortlist of the most promising measures with a second round panel comprising selected members from the first round, plus additional representatives from industry and consumer groups. This fulfils the key aim of ‘reality checking’ the shortlisted measures in terms of public and business acceptability. The final expert panel was held in Brussels on 14 May 2001 and the outcomes and changes to the assessments reported in Deliverable 7 (“Means to Influence the Transport Intensity of Economic Growth”).

The intention of Deliverable 7 was to take into account the comments and suggestions made at the final panel session of the SPRITE project. This panel session involved a number of invited participants who were supplied with a copy of Deliverable 6 in advance of the panel session and were invited to comment on a number of aspects of that report:

· Its accuracy

· Its scope

· The choice of the most promising measures

· Whether there were extra supporting materials which could be incorporated into the assessments

· The ‘reality’ of the chosen measures.

Deliverable 7 also draws upon the findings of all the previous aspects of the project, in particular the outcomes from the extensive questionnaire surveys undertaken and the three initial panel sessions involving experts from around Europe.

The final panel session resulted in some proposed changes to the assessments undertaken in Deliverable 6. In particular there were suggestions for sources of further information about the list of 13 measures outlined in Deliverable 6 and extra case study material. For example information about the recent Italian government decree on mobility and green commuter plans, the Paris Minitel system and the Swiss mobility scheme. For Deliverable 7, as a result of strong recommendations, we expanded our existing assessment proforma to include assessments of the impacts on GDP and effects on volatile organic compounds and Benzene as well as the range of pollutants already considered. We also included an assessment of rebound type effects, that is, will the measure have longer term effects, perhaps not initially intended, which result from changes in other related parameters. Our thoughts on this are summarised in Table 4.

Table 4: Potential rebound effects.

	Measure
	Possible rebound effects

	Combined measures to change mobility-related attitudes and traffic behaviour (No.1)
	Hard to tell given the lack of evidence on the longevity of any effects. Possible with repeated exposure to messages pushing green travel behaviour that there will be changes in the way that transport is used. It is also possible that the long term effects of repeated messages might be a reaction against the message.

	Car sharing as part of combined mobility (No.2)
	Possible impacts on GDP if successful due to lower requirements for car production, though conversely positive impacts on the economy resulting from reduced individual travel expenditure leading to potential increase in other consumer spending.

	Controlled Parking Zones (CPZs) (No.3)
	Possible longer term increase in cycling, walking and public transport use as drivers start to realise the restrictions on parking in particular areas.

	Internet shopping/: home delivery (No.4)
	Possible renaissance of small residential shopping centres as intermediate distribution points for home delivery. Negative effects of double parking.

	Car-free/car-capped housing (No.5)
	As population in such housing increases there will be more support for local services, leading to further reductions in the need for car use. Subsequent improvements to the urban environment may encourage more people to live in the area. More use of public transport outside peaks could improve load factors. Both of these effects could positively reinforce the initial impacts.

	Tradeable permits (No.6)
	Move towards smaller more environmentally friendly vehicles. May be a long term increase in price of vehicles given fewer cars will be sold and suppliers may see the potential for a change in the willingness to pay of the new marginal car user.

	Urban road pricing (No.7)
	Possible impacts on regional competition. Movement of firms to cities which do not have pricing schemes implemented.

	Hydrogen fuel cell vehicles (No.8)
	Development of technology still ongoing – possibility of EU obtaining economic benefits through exporting technological expertise.

	Green transport/travel plans (No.9)
	Difficult to quantify and predict though possibly similar to Measure No.1.

	High Speed Rail (No.10)
	If this service establishes a record of reliability and service quality this could lead to further trip generation, modal switch and trip switching. Also longer term possibilities of economic development along HSR corridors and land use changes.

	Electronic offices (No.11)
	Possible long term land-use changes with a movement to more dispersed settlement patterns. Social benefits through increased ‘virtual’ accessibility to the workplace.

	Road pricing for freight traffic (No.12)
	Hypothecation of monies generated to public transport projects. For example MRHVT project in Switzerland using funds to part finance Swiss railway development.

	Variable speed limits and control (No.13)
	Difficult to quantify and predict rebound effects.


In general, given the indicative nature of the measures chosen there was no strong feeling that the SPRITE team had got their choice entirely wrong, though naturally each member of the panel would place their own emphasis and priority on particular measures. It was suggested that we try to make more central to the final results the need to consider measures not only on their own, but more realistically (and probably more effectively) as complementary packages. It was also felt that it would be worthwhile making some kind of qualitative assessment where possible on the transferability of the measures given different political and cultural leanings.

Some complementarities have already emerged from the assessments: eg. between urban road pricing (which encourages orbital travel) and controlled parking zones (which help to control orbital route-switching behaviour); and between controlled parking zones and car-free housing as instruments to manage the local street environment.

Green Travel Plans and Car Sharing are likely to work best when there are reliable public transport and information systems and a balance of the transport system designed to lean in favour of cyclists and walkers.

Measure No.1 is in itself an example of a combined set of awareness raising type measures which were designed to work together to increase the effect. In this way measure No.1 is different from the others.

2 List of Deliverables

All deliverables of SPRITE (Separating the intensity of transport from economic growth) are publicly available documents.

Deliverable D1 Identification of the key linkages between transport intensity and economic growth. SPRITE (2000a).

Deliverable D2 Objectives, indicators and innovative means. SPRITE (2000b).

Deliverable D3 Survey Questionnaire. SPRITE (2000c).

Deliverable D4 The set of potential innovative means; results of the questionnaire survey. SPRITE (2001a).

Deliverable D5 Assessment Framework Methodology. SPRITE (2001b).

Deliverable D6 Assessment of the Most Promising Measures. SPRITE (2001c).

Deliverable D7 Means to Influence the Transport Intensity of Economic Growth. SPRITE (2001d).

Results and Conclusions

The SPRITE project set out to identify and document expert opinion on the potential of different measures to influence the relationships between transport intensity, economic growth and environmental impact. Our conclusions are as follows:

The case for decoupling

The case for decoupling is one which seems obvious to some, but less so to others. It rests, essentially, on a series of limited propositions:

· that the environmental externalities of transport are serious and need to be reduced;

· that single direct measures such as optimal pricing, though theoretically capable of pushing the transport – economy – environment system to a better solution, are in practice unlikely to be implemented fully, quickly, and without complementary policy measures;

· that therefore it is legitimate in that context to consider a range of measures which could be helpful either alone or as part of a package.

We have found that opinions differ both about the seriousness of transport-related externalities and about the practical feasibility of using direct pricing measures to address them. We have found broad, though not universal support among the experts we have consulted for the Commission’s policy of aiming for decoupling using a range of measures to support the policy.

These measures fall into two groups. The first group aims to reduce the unit environmental load, that is to say to reduce the emissions and the second to reduce the environmental impact per unit of transport work done. Many other projects have considered policies towards vehicles and infrastructure which could help to achieve that. We have therefore devoted relatively less attention to this area. However, it should be noted that the cost-effectiveness of achieving reductions in unit environmental load is an important determinant of the burden which might neatly fall on the second group, namely reducing transport intensity. Policy needs to be balanced between the two, recognising that some options – say fuel cell technology – may only be significant contributors in the medium to long run.

The main focus of our work has been in the means of reducing transport intensity, that is reducing the ratio between transport work done and economic activity. We identified a wide range of relevant measures which have been described at least in outline, with examples where possible. From this list, thirteen measures were selected for more detailed assessment using a case study approach. The strength of this approach is that it is possible to gain a reasonable understanding of how well these measures have worked (or in one or two cases could work) in the context they have been tried. A weakness is the difficulty of grossing up. It is not always easy to assess the size and range of markets to which a particular policy instrument is transferable. It could be that some instruments depend for their implementation on a particular conjunction of transport and political considerations which are not widely repeated elsewhere. To take an example, whether the model for road user charging should be one which is network wide or at city level or for the centre of the capital city or not at all, is the subject of debate in more than one member state. Which of these options is ultimately chosen is likely to make a significant difference to the impact of the policy on vehicle kilometres and emissions.

Final shortlisted measures and their decoupling potential

Tables 5, 6 and 7 show the main findings of the project in terms of the potential impact of the shortlisted measures on the decoupling objectives related to transport intensity and environmental load.

Table 5: Shortlisted Measures’ Potential Impact on Transport Intensity

	Measure
	Potential Impact on Transport Intensity

	Combined measures to change mobility-related attitudes and traffic behaviour (No.1)
	Potential 1.5% reduction in car mileage (at German level); no reason to expect changes in GDP.

Based on monitoring data (pilot project) and the following assumptions: successful implementation in towns of 10,000-50,000 throughout Germany; average trip distance 10km; occupancy 2pkm/vkm.

	Car sharing as part of combined mobility (No.2)
	1% reduction in car mileage at the EU level believed to be a realistic aspiration; no necessary change in GDP.

Minor increase in motorcycle mileage. 

Analysis based on Swiss and German car sharing research.

	Controlled Parking Zones (CPZs) (No.3)
	Estimated impact is for inner-London only (i.e. the ring outside Central London), based on data for one inner-London borough. Figures are ‘speculative’. Estimated reduction in car passenger km is approx. 800million per annum. Equivalent to 500million car vehicle km per annum, or 0.1% of UK car mileage.

An assessment of transferability to other UK cities and elsewhere in the EU would require: data on the extent of similar inner-urban areas; data on the extent of existing parking controls in these areas. Without this assessment, it is uncertain to what extent this is a UK-specific problem.

	Internet shopping: home delivery by supermarkets (No.4)
	The evidence indicates that even in the most developed on-line grocery markets in the EU, the reduction in car vehicle km (on average 9.6km per week) is being fully offset by additional delivery vehicle km. We see some scope for this balance to improve with market growth, as the density of deliveries increases. However, we are not confident enough to place a figure on this.

	Car-free/car-capped housing (No.5)
	In the London Borough of Camden, car-free housing represents approximately 1% of the housing stock after 5 years with the policy. Based on trip rates and lengths assumed by transport planners, a rough estimate is that the Camden policy may have reduced car passenger km by 5million per annum, or 0.001% of the UK total car km. Extension of the policy from Camden (population 200,000) to the whole central and inner-London area may be expected to increase the impact proportionately. This may be of the order of 0.02% of UK car km. It would be difficult to expand these figures to EU level as their success depends at least in part on existing levels of car free housing in different countries.

	Tradeable permits (No.6)
	Quantitative assessment of the impacts is beyond the scope of research to date. From a qualitative point of view, tradeable permits targeted at road users have the potential to increase the cost of driving. Relevant dimensions are car ownership, mileage, departure time, route choice and vehicle type. Demand elasticities will influence the response in traffic levels to each of these dimensions.

	Urban road pricing (No.7)
	Potential 0.2% reduction at the EU level if implemented in 21 largest cities. Figures are for cordon-based pricing, not for sophisticated electronic road pricing in the style of Singapore.

	Hydrogen fuel cell vehicles (No.8)
	None expected.

	Green transport/travel plans (No.9)
	Qualitative assessment: research suggests that Green Travel Plans certainly have a role in reducing transport associated with a given level of activity in the context of a given pattern of locations and land use. ‘The jury is still out’ on the scale of this impact.

	High Speed Rail (No.10)
	Approximately 4.7%-5.1% reduction in aircraft km at the EU domestic and international level (=185million-200million aircraft km).

Approximately 0.002%-0.005% reduction in car km at the EU level (=85million-190million car km).

Approximately 2% increase in rail km at the EU level (=100million-200million rail km).

	Electronic offices (No.11)
	Qualitative assessment: evidence suggests there is little scope for this measure to reduce transport intensity when implemented alone, particularly since it stimulates communication without increasing the cost or inconvenience of transport.

	Road pricing for freight traffic (No.12)
	Potential 10-15% reduction in road haulage vehicle km in Switzerland in 2010, based on ex ante modelling.  Switzerland introduced the Mileage-Related Heavy Vehicle Tax (MRHVT) in January 2001.

Rail freight traffic will rise substantially to meet demand – transport intensity effect of this not assessed quantitatively.

	Variable speed limits and control (No.13)
	None expected. If anything, the effects here are likely to work towards increases in transport intensity since the measure serves to increase the effective capacity of the road network (by 10-20% on highly-loaded sections) and to offer quicker/more reliable journey times by road.


Table 6 looks at the impact of the measures on unit environmental load and focuses in particular on changes in emissions rates of individual modes of transport.

Table 6: Shortlisted Measures’ Potential Impact on Unit Environmental Load

	Measure
	Potential Impact on Unit Environmental Load

	Combined measures to change mobility-related attitudes and traffic behaviour (No.1)
	Potential 5-10% reduction in fuel consumption per car km among the target population - towns of 10,000-50,000 people. Potential exists to extend the ‘efficient driving’ components of this measure to all drivers (car, bus & goods vehicle) in Germany and beyond. Order of magnitude of potential fuel consumption saving (and corresponding emissions saving) is 5-10%.

	Car sharing as part of combined mobility (No.2)
	Higher utilisation of the car stock, since hire cars are used more intensively that privately owned cars (15,500km vs 13,000km per annum). This could imply fewer natural resources consumed in car production, although these resources have not been quantified.

	Controlled Parking Zones (CPZs) (No.3)
	None expected.



	Internet shopping: home delivery by supermarkets (No.4)
	None expected.



	Car-free/car-capped housing (No.5)
	None expected.

	Tradeable permits (No.6)
	Qualitative assessment: the greatest effect is expected to be indirect, through the vehicle ownership market and the incentive offered by the permits to purchase cleaner vehicles. Emissions factors also depend upon traffic conditions - if tradeable permits are effective in reducing congestion then they can be expected to reduce unit environmental load of vehicle use through this channel as well as vehicle ownership. Quantitative results will depend upon the elasticities used to represent demand and supply responses, and the design of the permit scheme.

	Urban road pricing (No.7)
	Qualitative assessment: this impact is minor, but some reductions in the rate of emissions per vehicle km would be expected as a result of less stop/start driving due to reductions in queuing. These small changes have not been quantified here.

	Hydrogen fuel cell vehicles (No.8)
	The base scenario includes significant reductions in local and global emissions between 2000 and 2020 in Germany due to changing vehicle technology: 80% in PM10, >60% in NOx, >50% in CO, 60% in hydrocarbons (except methane) and 25% in CO2 (by 2008).

However, fuel cell vehicles offer zero emissions during operation. Impact is limited by market share. Assuming 5% market share by 2020 (more cautious than Californian projections and legislation), additional reductions can be expected: CO2 by a further 5%; local emissions by 1-2.5%.

	Green transport/travel plans (No.9)
	None expected.



	High Speed Rail (No.10)
	The higher speed of HSR is associated with higher emissions factors than for conventional rail, however, this must be set against the mode switch effect. 

	Electronic offices (No.11)
	None expected.

	Road pricing for freight traffic (No.12)
	Possibly some improvement in emissions factors if congestion reduced - not expected to be large compared with the modal shift effect and not quantified.

	Variable speed limits and control (No.13)
	A “small reduction of local pollutant emissions [and] CO2 can be expected due to a more fluent traffic flow”. The quantitative assessment points to reductions - on highly congested parts of the network only - of: 3-10% for CO2, 0-3% for NOx, 8-27% for CO, 6-7% for HC and up to 22% for particulates.


Table 7 brings together the potential impacts via transport intensity and via unit environmental load, into an assessment of impact on the key policy variable: Carbon Dioxide emissions.

Table 7: Shortlisted Measures’ Potential Impact on CO2 Emissions

	Measure
	Potential Impact on CO2 Emissions

	Combined measures to change mobility-related attitudes and traffic behaviour (No.1)
	Potential 1-2% reduction (=10.4-19.2million tonnes) in CO2 emissions (in Germany) due mainly to more fuel-efficient driving. 

	Car sharing as part of combined mobility (No.2)
	Potential 0.2% reduction (=1.4million tonnes) in CO2 emissions (in Germany).

	Controlled Parking Zones (CPZs) (No.3)
	Potential reduction of 160,000 tonnes in inner-London.

	Internet shopping: home delivery by supermarkets (No.4)
	CO2 emissions increase in the short term, although medium-long term prospects may be better if the internet shopping/home delivery market continues to expand, with a greater density of deliveries. Medium-long term effects not quantified.

	Car-free/car-capped housing (No.5)
	Potential reduction of 1,000 tonnes in the London Borough of Camden (population 200,000).

	Tradeable permits (No.6)
	Qualitative assessment: both the transport intensity and unit environmental load impacts point towards an overall reduction in CO2 emissions. The scale of such a reduction will depend directly upon the quantity of permits issued, if they are permits to pollute. If the permits are denominated in units of distance, the relationship may be more difficult to control.

	Urban road pricing (No.7)
	Potential reduction of 2.3million tonnes at the EU level if cordon-pricing applied in the 21 largest cities.



	Hydrogen fuel cell vehicles (No.8)
	Provided that fuel cells were produced using renewable energy only, the potential reduction in CO2 emissions for Germany is up to 6million tonnes (0.6%).

	Green transport/travel plans (No.9)
	The order of magnitude is small at 10tonnes reduction (equivalent to 3 times the average annual emissions from a medium-size car). However, this relates to one example of a Green Transport Plan. As a policy, the potential benefits depend upon the number of organisations who would take up Green Transport Plans and the extent to which behaviour would change.

	High Speed Rail (No.10)
	The prediction is for a 3.6-5.6million tonne reduction in CO2 emissions per annum at the EU level.

	Electronic offices (No.11)
	Qualitative assessment: the analysis on transport intensity casts some doubt on the potential for CO2 reduction here.

	Road pricing for freight traffic (No.12)
	The central estimate is a reduction of 370,000-560,000 tonnes in Switzerland in 2010. Uncertainty associated with this is very large. Additional rail transport emissions have not been taken into account.

	Variable speed limits and control (No.13)
	On balance a reduction can be expected but not quantified. The balance is between the transport intensity effect, which is likely to work against sustainability, and the unit environmental load effect, which is likely to be favourable.


From the 13 measures described above and in more detail in Deliverable 7 it is clear that some are more promising than others. In particular seven stand out as having proven potential (albeit not necessarily at a European scale) to influence transport intensity and unit environmental load whilst not having large detrimental effects on GDP. These are (in no particular order):

· Combined measures to change mobility-related attitudes and traffic behaviour

· Car sharing as part of combined mobility

· Controlled Parking Zones

· Urban road pricing

· Hydrogen fuel cell vehicles

· High speed rail

· Road pricing for freight traffic.

These are the areas where we believe the EU could currently most usefully focus its efforts in terms of decoupling. We have provided an estimate (albeit based on case study information which is not always as complete as we would like) of the scale of possible changes which might be realised given the implementation of a particular measure. The EU needs to consider whether the measures suggested here are ones which could successfully be implemented as part of a policy to influence decoupling and whether there are issues of acceptability. Clearly it will be easier to implement measures such as green transport plans which are based around encouragement of people to change their behaviour, compared to measures which will force a change in behaviour through pricing or other means of control. Of course, ease of implementation does not imply effectiveness. It is noticeable that many of the most promising measures in terms of their decoupling potential are likely to be the most difficult to implement as a result of high public discontent and resultant political wavering.

It is worth noting that some of the measures, for example tradeable permits, appear to have potential to influence transport use, but there is a distinct lack of research to back this up. Such measures certainly have the potential to change the costs of driving and to influence vehicle kilometres.

The individual measures identified by the SPRITE consortium are illustrative measures, that is, they are examples of different kinds of measures, but in most cases are by no means the only example of each type. Each individual measure has some potential for reducing transport intensity, even in isolation. However, for their full impact to be recognised, they have to be incorporated into strategies of measures, which are both mutually supporting in the field for which they were designed and have beneficial, rather than adverse knock-on effects in the wider world. There is a clear message which comes out of all of the aspects of the SPRITE project (review, questionnaires and panel sessions) that no one measure alone will make a significant difference, rather there is a need for an integrated approach.

It is naturally more difficult to predict what the gross effects of different packages of measures may be and it is essential to consider the behavioural response to measures and packages of measures when planning their implementation. It is important to recognise that some measures may need to be formed into packages to be fully effective, for example pricing may need to be supported by enhanced provision of alternatives in order to have the desired effect on mode choice, emissions and sustainability. Clearly there is potentially some additive benefit to be gained from packages of complementary measures or measures which affect different aspects of the transport system. Thus, a combination of pricing measures and measures to improve high speed rail systems is likely to have a greater impact than either one measure alone. Also the addition of Green Transport Plans (although of limited benefit alone) or other measures designed to influence attitudes, may be expected to further enhance the decoupling impact. 

The EU White Paper on transport (European Transport Policy for 2010: Time to Decide) acknowledges, particularly in the light of potential enlargement of the Community, the need to break the link between transport growth and economic growth. In the SPRITE project we have investigated how such a link may be broken. Our findings show that at EU level there are considerable potential benefits both in reductions in transport intensity and unit environmental load from various of the measures we have examined. In terms of transport intensity the most promising measures appear to be Car Sharing which could give a 1% reduction in car mileage at EU level and Combined Measures which could give a 1.5% reduction in car mileage based on Germany (though how transferable such combined measures are to other countries with less existing supportive infrastructure is highly debatable, and it might be expected that the immediate short term impacts, if applied more generally to the EU, would be significantly less). Such measures, combined with a move towards Hydrogen Cell vehicles would also offer significant reductions in unit environmental load. The Combined Measures approach also has the potential to bring about a 5-10% reduction in fuel consumption per car kilometre.

In terms of impact on CO2, the measures with most potential are the Combined Measures (around 16 million tonnes for Germany) and Hydrogen fuel cell vehicles (6 million tonnes for Germany) which if applied throughout the EU have the potential to make a considerable impact on levels of Carbon Dioxide emissions from transport. Complementary to these measures would be development of high speed rail (a further 3.6-5.6 million tonnes reduction in the EU) and road pricing for freight transport (perhaps a similar overall reduction in the EU).
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Appendix 1 - Original Long List of Possible Measures

Table 1 General inventory of measures – “Moderating the growth of transport demand”

	
	Problem/hotspot
	Segment
	Strategy
	Policy domain
	 Policy orientation

	 
	 Globalisation and European integration
	 Glocalisation
	 Reverse logistics
	 Rescheduling of product flows
	 Competitive advantage of road haulage and air
	 Light-duty traffic
	 Liberalisation of transport markets
	 Cohesion and TENs
	 Urban overload
	 Urban sprawl and rural traffic
	 Long-distance trips, air travel and airport access 
	 Competitive advantage of car travel
	 Urban
	 Inter-urban
	 Rural
	 Moderating the growth of transport demand
	 Modal shift
	 Increasing transport efficiency
	 Better vehicles/fuels
	 Transport 
	 Production and organisation
	 General economic
	 Land use 
	 Technology
	 Energy
	 Command and conrtrol
	 Market-based
	 Persuasion/lifestyle

	1. Dominant strategy: moderating the growth of transport demand
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1.1 substituting factors with information flows of design details
	x
	x
	x
	x
	x
	
	 
	x
	
	 
	
	
	
	x
	 
	x
	 
	
	
	
	x
	
	 
	x
	 
	
	
	x

	1.2 substituting products and services with telecommunications 
	x
	x
	x
	x
	x
	
	 
	x
	 
	 
	
	
	x
	x
	 
	x
	
	
	
	
	x
	
	
	x
	 
	
	
	x

	1.3 substituting products with other less transport-intensive
	x
	x
	 
	x
	x
	
	
	x
	
	
	
	
	 
	x
	 
	x
	
	
	
	
	x
	
	
	
	
	
	 
	x

	1.4 miniaturisation
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	
	
	
	x

	1.5 increasing the durability of goods
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	
	
	
	X

	1.6 substituting products with services
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	

	1.7 product responsibility for manufacturers for the whole life cycle
	x
	x
	x
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	x
	

	1.8 regional production networks
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	x
	

	1.9 regional consumer markets
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	x
	x

	1.10 public procurement
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	

	1.11 regional development agencies
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	

	1.12 slowing down deterritorialisation
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	

	1.13 subsitituting trade with capital flows
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	x
	

	1.14 tax based on a combination of weight and distance for road haulage
	x
	x
	x
	x
	x
	x
	
	x
	
	
	
	
	
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x
	

	1.15 eco-labelling of transport intensity
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	x
	x
	x
	
	x
	
	
	
	
	
	
	x

	1.16 transport impact assessment
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	x
	
	

	1.17 ecological tax reform
	x
	x
	x
	
	x
	x
	
	x
	
	
	
	
	x
	x
	
	x
	x
	x
	x
	
	
	x
	
	
	
	
	x
	

	1.18 infrastructure and R&D policy
	x
	x
	
	
	
	
	
	x
	
	
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	

	1.19 tele-everything
	
	
	
	
	
	
	x
	x
	x
	x
	x
	
	x
	x
	x
	x
	
	
	
	
	
	x
	
	x
	
	
	x
	x

	1.20 mobile services
	
	
	
	
	
	
	
	
	x
	x
	
	
	x
	
	x
	x
	
	
	
	x
	x
	 
	
	x
	
	
	x
	x

	1.21 site development
	
	
	
	
	
	
	x
	x
	x
	x
	
	
	x
	
	x
	x
	x
	
	
	x
	
	
	x
	
	
	x
	x
	x

	1.22 increasing the attractivenes of local destinations for tourism
	
	
	
	
	
	
	x
	x
	
	
	x
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	
	x


Table 2 General inventory of measures - ‘Modal shift’

	 
	Problem/hotspot
	Segment
	Strategy
	Policy domain
	 Policy orientation

	 
	 Globalisation and European integration
	 Glocalisation
	 Reverse logistics
	 Rescheduling of product flows
	 Competitive advantage of road haulage and air
	 Light-duty traffic
	 Liberalisation of transport markets
	 Cohesion and TENs
	 Urban overload
	 Urban sprawl and rural traffic
	 Long-distance trips, air travel and airport access
	 Competitive advantage of car travel
	 Urban
	 Inter-urban
	 Rural
	Moderating the growth of transport demand
	 Modal shift
	 Increasing transport efficiency
	 Better vehicles/fuels
	 Transport 
	 Production and organisation
	 General economic
	 Land use 
	 Technology
	 Energy
	 Command and conrtrol
	 Market-based
	 Persuasion/lifestyle

	2. Dominant strategy: modal shift
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.1 co-ordinating land use and transport planning (freight)
	 
	
	
	 
	x
	
	 
	 
	
	 
	
	
	
	x
	 
	 
	x
	
	
	
	
	
	x
	 
	 
	x
	
	 

	2.2 standardisation of load units 
	 
	
	
	 
	x
	
	 
	
	 
	 
	
	
	
	x
	 
	 
	x
	
	
	
	x
	
	
	
	 
	x
	
	 

	2.3 making road haulage more expensive
	 
	 
	 
	 
	x
	x
	
	
	
	
	
	
	x
	x
	 
	 
	x
	x
	
	x
	 
	
	
	
	
	
	x
	 

	2.4 giving preferential treatment to intermodal pre and end-hauls
	
	
	
	
	x
	
	
	
	
	
	
	
	
	x
	
	
	x
	
	
	x
	
	
	
	
	
	
	x
	

	2.5 bans on truck traffic
	
	
	
	
	x
	
	
	
	
	
	
	
	x
	x
	
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	

	2.6 investments and R&D to stimulate freight intermodality
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	
	x
	x
	
	x
	x
	
	
	
	
	
	x
	

	2.7 information to stimulate freight intermodality
	
	
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	
	x
	x
	
	x
	x
	
	
	
	
	
	
	x

	2.8 alternative means for freight transport 
	
	
	
	
	x
	
	
	x
	
	
	
	
	x
	x
	
	
	x
	x
	
	x
	
	
	
	x
	
	
	x
	

	2.9 co-ordinating land use and transport planning (passenger)
	
	
	
	
	
	
	
	
	x
	x
	
	x
	x
	
	x
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	

	2.10 develoment value capture
	
	
	
	
	
	
	
	
	x
	x
	
	x
	x
	
	x
	
	x
	
	
	x
	
	x
	x
	
	
	
	x
	

	2.11 parking pricing and control
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	x
	x
	

	2.12 traffic and speed restrictions
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	x
	
	x
	x
	
	
	x
	
	
	
	x
	
	x
	
	

	2.13 public transport pull measures
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	x
	
	
	x
	
	
	x
	
	
	
	x
	
	x
	x
	x

	2.14 cycling and walking
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	x
	x
	x

	2.15 green commuter plans
	
	
	
	
	
	
	
	
	x
	x
	
	x
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	
	x

	2.16 car sharing
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	
	
	
	x
	
	
	x
	
	
	
	x
	
	
	x
	x

	2.17 on-demand road transport
	
	
	
	
	
	
	
	
	
	x
	
	x
	
	x
	
	
	x
	
	
	x
	
	
	
	x
	
	
	x
	

	2.18 tradable mobility credits
	
	
	
	
	
	
	x
	
	x
	x
	
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	
	
	
	x
	

	2.19 home delivery
	
	
	
	
	
	
	
	
	x
	
	
	
	x
	
	
	x
	x
	
	
	x
	x
	
	
	
	
	
	x
	

	2.20 air quality forecasts
	
	
	
	
	
	
	
	
	x
	
	
	
	x
	
	
	x
	x
	x
	
	x
	
	
	
	
	
	
	
	x

	2.21 innovative rail systems
	
	
	
	
	
	
	
	x
	
	
	x
	x
	x
	x
	
	
	x
	
	
	x
	
	
	
	x
	
	
	x
	x

	2.22 excise for aircraft fuels
	
	
	
	
	
	
	x
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	
	
	
	
	x
	


Table 3 General inventory of measures - ‘Increasing transport efficiency’

	
	 Problem/hotspot
	Segment
	Strategy
	Policy Domain
	Policy Orientation

	 
	 Globalisation and European integration
	 Glocalisation
	 Reverse logistics
	 Rescheduling of product flows
	 Competitive advantage of road haulage and air
	 Light-duty traffic
	 Liberalisation of transport markets
	 Cohesion and TENs
	 Urban overload
	 Urban sprawl and rural traffic
	 Long-distance trips, air travel and airport access
	 Competitive advantage of car travel
	 Urban
	 Inter-urban
	 Rural
	 Moderating the growth of transport demand
	 Modal shift
	 Increasing transport efficiency
	 Better vehicles/fuels
	 Transport 
	 Production and organisation
	 General economic
	 Land use 
	 Technology
	 Energy
	 Command and conrtrol
	 Market-based
	 Persuasion/lifestyle

	3. Dominant strategy: increasing transport efficiency
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.1 increasing vehicle loading factors
	 
	
	
	 
	
	x
	 
	 
	
	 
	
	
	x
	x
	 
	 
	 
	x
	
	x
	x
	
	 
	 
	 
	
	
	x

	3.2 increasing weight-volume ratio in packaging 
	 
	
	
	 
	
	x
	 
	
	 
	 
	
	
	x
	x
	 
	 
	
	x
	
	x
	x
	
	
	
	 
	
	
	x

	3.3 increasing outsourcing of transport services
	 
	 
	 
	 
	
	x
	
	
	
	
	
	
	 
	x
	 
	 
	
	x
	
	
	x
	
	
	
	
	
	 
	x

	3.4 tax based on a combination of weight, volume and distance for road haulage
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x
	

	3.5 emission charges for road haulage
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	x
	x
	
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x
	

	3.6 logistics eco-labelling
	x
	x
	x
	x
	
	
	
	
	
	
	
	
	
	x
	
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x

	3.7 information to improve transport efficiency in logistics
	x
	x
	x
	x
	
	
	
	
	x
	
	
	
	x
	x
	
	x
	x
	x
	x
	x
	x
	
	
	
	
	
	
	x

	3.8 urban freight distribution
	
	
	
	
	
	
	
	
	x
	
	
	
	x
	
	
	
	x
	x
	
	x
	x
	
	
	
	
	
	x
	

	3.9 tradable circulation rights for road haulage
	x
	x
	x
	x
	x
	x
	
	
	x
	
	
	
	x
	x
	
	x
	x
	x
	
	x
	x
	
	
	
	
	
	x
	

	3.10 road vehicle prioritisation
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	
	
	
	x
	x
	
	x
	
	
	
	
	
	x
	x
	

	3.11 driver information systems
	
	
	
	
	
	x
	
	
	x
	
	x
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	x
	
	
	
	x

	3.12 road pricing
	
	
	
	
	
	x
	
	
	x
	
	
	x
	x
	x
	
	x
	x
	x
	
	x
	
	
	
	
	
	
	x
	

	3.13 one stop shop and slot allocation for road
	
	
	
	
	
	x
	
	
	x
	
	
	x
	x
	x
	
	x
	x
	x
	
	x
	
	
	
	
	
	
	x
	

	3.14 enforcement of existing driving regulations
	
	
	
	
	
	x
	
	
	x
	
	
	x
	x
	x
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	

	3.15 increasing unit and system capacity
	
	
	
	
	
	x
	
	
	x
	
	x
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	x
	
	
	x
	x

	3.16 integration of passenger services with freight
	
	
	
	
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x
	
	x
	
	
	
	x
	
	
	x
	

	3.17 car pooling
	
	
	
	
	
	
	
	
	x
	x
	
	
	x
	
	x
	
	
	x
	
	x
	
	
	
	
	
	
	
	x

	3.18 working hours
	
	
	
	
	
	
	
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	
	
	x
	
	
	
	x
	x
	x


Table 4 General inventory of measures - ‘Better vehicles/fuels’

	
	Problem//hotspot
	Segment
	Strategy
	Policy domain
	Policy orientation

	 
	 Globalisation and European integration
	 Glocalisation
	 Reverse logistics
	 Rescheduling of product flows
	 Competitive advantage of road haulage and air
	 Light-duty traffic
	 Liberalisation of transport markets
	 Cohesion and TENs
	 Urban overload
	 Urban sprawl and rural traffic
	 Long-distance trips, air travel and airport access
	 Competitive advantage of car travel
	 Urban
	 Inter-urban
	 Rural
	 Moderating the growth of transport demand
	 Modal shift
	 Increasing transport efficiency
	 Better vehicles/fuels
	 Transport 
	 Production and organisation
	 General economic
	 Land use 
	 Technology
	 Energy
	 Command and conrtrol
	 Market-based
	 Persuasion/lifestyle

	4. Dominant strategy: better vehicles/fuels
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.1 niche management for environmentally friendly vehicles
	 
	
	
	 
	
	x
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	x
	x
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	x
	x
	 

	4.2 improving fuel economy
	 
	
	
	 
	
	x
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	x
	x
	x
	 
	x
	
	x
	x
	 
	
	
	x
	x
	x
	x
	 

	4.3 reducing emission rates
	 
	 
	 
	 
	
	x
	
	
	x
	
	
	x
	x
	x
	x
	 
	x
	
	x
	x
	 
	
	
	x
	x
	x
	x
	 

	4.4 voluntary agreements
	
	
	
	
	
	x
	
	
	x
	
	
	x
	x
	x
	x
	
	x
	
	x
	x
	
	
	
	x
	x
	
	
	x

	4.5 eco-labelling of vehicles
	
	
	
	
	
	
	
	
	x
	
	
	
	x
	x
	x
	
	x
	x
	x
	x
	
	
	
	
	
	
	
	x

	4.6 reducing vehicle weight
	
	
	
	
	
	
	
	
	x
	
	
	x
	x
	x
	x
	
	
	
	x
	x
	
	
	
	x
	
	x
	x
	x

	4.7 scrappage schemes
	
	
	
	
	
	x
	
	
	x
	
	
	x
	x
	x
	x
	
	x
	
	x
	x
	
	
	
	
	
	
	x
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