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Executive Summary

The SPRITE project has three main objectives:

(i) To identify the linkages between transport intensity, transport expenditure and economic growth, and the particular performance indicators that we are attempting to optimise.

(ii) To identify all possible innovative measures (both within and outside transport) which can break these linkages.

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

This report represents the final deliverable of the project which sets out to summarise the means to influence the transport intensity of economic growth. This work builds particularly upon the findings of the previous deliverable (D6: Assessment of the Most Promising Means).

The intention of Deliverable 7 is to take into account the comments and suggestions made at the final panel session of the SPRITE project. This panel session took place on 14th May 2001 in Brussels and involved a number of invited participants (a list of those who attended is included in Annex A). Each of the participants had been supplied with a copy of Deliverable 6 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.

This report 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 set of three initial panel sessions held, which involved experts from around Europe.

In the end 13 measures were selected from an initially very long list and an assessment of their potential to fulfil the aims of the project was undertaken. These measures were chosen for a variety of reasons, but particularly as it was felt that there was available case study material which would permit some useful assessment of their effectiveness to be undertaken. The final outcome of the project concluded that 7 measures seemed most promising. These are:

· 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.

1. Introduction

1.1
Policy Background

It is now widely observed that traffic growth in the transport sector seems to match growth in economic development and incomes. While this relationship is not straightforward, for example it is much more apparent in certain travel purposes than others, clearly it is a major cause for concern, due to the adverse environmental and other impacts of increased traffic growth.

The idea of ‘de-coupling’ transport growth from economic development is broadly understood, but encapsulates many complex, and at times conflicting, objectives. This includes reducing congestion and cutting environmental emissions from travel, while maximising accessibility for economic activities. This research is therefore very much concerned with the trade off between economic growth and environmental sustainability, which underlies the rationale for reducing transport intensity. Measures to reduce transport intensity typically focus upon the traditional transport policy levers, particularly pricing
. But price changes without structural changes can have the result that successful economic growth releases demand again. However, the fact that many other factors also influence transport demand, means that there may be considerable scope in examining new and innovative methods for decoupling. Thus the Community value-added of this research is clear: – to identify mechanisms which can reduce the negative externalities of transport and hence improve the trade off between economic growth and environmental sustainability. 

To achieve this aim, a holistic approach is required, looking at a wide range of potential means for decoupling, drawing on free thinking in the transport and land-use sectors, linkages with other sectors, and good practice from previous decoupling attempts, particularly from the energy industry (Peake, 1994).

1.2
SPRITE Objectives

At the core are three technical and scientific objectives:

(iv) To identify the linkages between transport intensity, transport expenditure and economic growth, and the particular performance indicators that we are attempting to optimise.

(v) To identify all possible innovative measures (both within and outside transport) which can break these linkages.

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

1.3
SPRITE Methodology

To address these objectives within a 15 month timescale and limited budget, SPRITE set out to involve directly some of the leading thinkers and innovators from all over Europe in related fields and sectors.

Initial stage: questionnaire, review and brainstorming

The initial network of contacts was developed through a questionnaire, which was sent to many experts and organisations throughout Europe and which probed for initial views on the SPRITE subject matter. At the same time, the consortium began 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), 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” (SPRITE, 2000a,b). The latter contains the initial long list of 69 measures and types of measure, which we have reproduced here in Annex D.

Experts panels in three locations

That initial stage was followed up by inviting each of the most promising respondents to one of three expert panels, held in Cambridge, Frankfurt and Rome. Each panel was attended by between 12 and 16 of these key individuals in addition to the SPRITE team. The panel sessions were designed to facilitate the development of new ideas, as well as a full and critical discussion of the initial list of measures generated so far. Participants were also given latitude to put across their own perspectives on the whole area of ‘decoupling’ policy, which in many cases helped to put into context their specific views on the various decoupling measures. In addition, the experts were invaluable in pointing to sources of evidence on the individual measures and in suggesting ways in which they could be better defined.

The key findings from this stage, and a detailed record of the panels and the questionnaire responses, were reported in Deliverable 4 (SPRITE, 2001a).

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.

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 enables us to explore complementarities between measures, and because it allows us to make some preliminary comparisons between the potential effectiveness of different approaches to the problem.

The assessment methodology is summarised in Annex B, which is drawn from Deliverable 5 (SPRITE, 2001b), and the written assessments which have been produced for the shortlisted measures are given in Annex C to this Deliverable.

Deliverable D6 (SPRITE 2001c) is an earlier version of this current report and was produced as an input to the final project panel session.

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.

The figure below summarises the various interactions between the different stages and streams of work outlined above.

Figure 1.1: SPRITE Activities and Interactions
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1.3
Transport Intensity and Unit Environmental Load

From the start, the SPRITE team have been 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. See Annex B, Table A1.

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 is: which 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. The inclusion of very few ‘unit environmental load only’ type measures in the shortlist reflects this focus. We return to this discussion in the next chapter.

Figure 1.2 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.

Figure 1.2: Two Types of ‘Decoupling’
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1.5
‘Decoupling’

An issue has arisen during the project over the term ‘decoupling’, which pre-supposes that there is ‘coupling’ which needs to be broken. In some markets (eg. freight transport in many Western European countries), decoupling appears already to have started (SPRITE, 2000a). Cross sectional evidence across world cities indicates that urban density acts to limit car ownership response to income growth, ‘forcing’ decoupling in urban environments (SPRITE, 2001a).

It is also important to recognise that the unit environmental load relationships are complex - for example, CO2 emissions from aircraft do not necessarily rise in line with passenger km because of the un-coupled relationship between passengers and flights (spare capacity/larger planes), and because short-haul flights are often more polluting per km than long-haul since CO2 emissions are greatest during take-offs and landings. We have networks of linkages, but these rarely correspond to simple linear relationships.

Therefore, the word ‘decoupling’ is used cautiously in SPRITE, and our research has focused on measures which have the potential to contribute to reducing transport intensity and reducing environmental load - whether or not these are strictly or simply ‘coupled’.

1.6
Alternative Policy Perspectives

During the research, it has become very clear that there are differing policy perspectives on the subject matter of SPRITE. Some of our experts believed that decoupling was not practically possible. Others believed that intervention was, in principle, undesirable. Some of these believed that reducing environmental impact was the only important policy goal - these people were uncomfortable with the assumption that economic growth must be allowed to continue at its default rate under all our recommended measures. In contrast there were others who believed that any interference with market forces must be wrong.

These sorts of differences may reflect underlying differences in value judgements, as well a possible bias by discipline. But we believe there is also enormous value in these different perspectives. This is because so often the problem with any policy measure has turned out to be its ineffectiveness unless certain other complementary policy measures are in place. Listening to these divergent perspectives has helped to develop a genuine range of measures on the demand and the supply side, at the EU down to the local level and which relate to a range of modes, and to highlight connections between them.

Appreciating the perspectives of different groups is also, we believe, key to developing transport strategies which are acceptable to key groups, yet are coherent and positive in achieving the SPRITE aims. In other words, asking who are the beneficiaries and who stands to lose is key.

Finally, it is worth noting that we have had to strike a balance between ‘innovative’ measures (the terminology in the Description of Work) and measures which, although they have been tested or implemented in specific locations, are far from widespread. In reaching this balance, certain very common policy measures which may have an impact on transport intensity but are not in any way innovative have been ruled out. One example is increasing fuel tax, including selective increases on aviation fuel. We believe that some of these measures might have a role in an overall strategy on decoupling, and would like to emphasise that their omission from our shortlist does not imply that we regard them as unimportant. 

2. Shortlisted Measures and their Potential Impact

2.1
Introduction

In the previous section we described how a shortlist of measures was chosen and the path the research has taken up to that point.

Here we describe the shortlist of 13 measures. Drawing on the assessments of each one, we attempt to pick out the key features of these measures as potential components of an EU policy on ‘decoupling’.

Therefore we focus on:

· evidence of success where there are pilot projects (see Figure 2.1), and transferability to other contexts;

· potential impact on our ‘decoupling indicators’ and on the wider policy objectives of the EU. For measures which are so far away from widespread implementation, estimating the potential impacts is a non-trivial task. Where evidence was available this was used; where assumptions were made, we have attempted to make them explicit; implementation issues were flagged and discussed. 

In the end, quantification has been difficult: the results should be treated with caution and understood as the outcome of a scoping exercise. Having said that, the assessments aim to give an overall balanced view of each measure. We have not sought to promote the measures described, rather to assess - with the assistance of our experts - their potential.

In recognition that the inter-relationships between measures, and the overall policy context are of critical importance, these issues are given a Chapter of their own which follows after this one.

2.2
Shortlist of Measures

Table 2.1: Abbreviated Titles of the Shortlisted Measures

	Measure

	1
	Combined measures to change mobility-related attitudes and traffic behaviour

	2
	Car sharing as part of combined mobility

	3
	Controlled Parking Zones (CPZs)

	4
	Internet shopping: home delivery by supermarkets

	5
	Car-free/car-capped housing

	6
	Tradeable permits

	7
	Urban road pricing

	8
	Hydrogen fuel cell vehicles

	9
	Green transport/travel plans

	10
	High Speed Rail

	11
	Electronic offices

	12
	Road pricing for freight traffic

	13
	Variable speed limits and control


Note: the shading indicates that ‘Tradeable permits’ and ‘Electronic offices’ are conceptual measures, which the SPRITE team chose to include in the shortlist alongside the other, better-tested, proposals.

What follows is a pen-picture of each shortlisted measure, by way of introduction. Later we go on to consider their potential impact on the SPRITE objectives and on wider EU policy. Further data on the definitions and examples of implementations are available in Annex C.

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 (county) of Lörrach, Germany): total population approximately 25,000 (see Figure 2.1 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. 

Figure 2.1: Map Showing Locations of Pilot Projects and Other Implementations
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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 a joint venture by 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. The ‘policy measure’ under discussion is the extension and generalisation of such services to other locations in the EU.

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 in the United Kingdom and elsewhere in 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.

In London and other UK cities, there is much scope to extend this policy to new areas. Further investigation will be needed to ascertain its potential in other member states, although our belief is that the UK lies perhaps mid-way down a ranking based on the extent of parking control.

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 UK grocery market was worth approximately £100bn (157bnEUR) in 2000. A tiny percentage of this  - 0.40% - 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 (Brown in OECD, 1999) of personal trips in the UK. Drawing on early research, we have investigated the potential of home delivery to reduce transport intensity and, ultimately, environmental impact.

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 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.

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.

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.

We give an assessment of the promotion of hydrogen fuel cell vehicle development and use. 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.

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 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.

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.

In SPRITE, the impact of completing the European High Speed TEN-T network was assessed using data from the STREAMS project 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.
Mainly at a conceptual level, although with the benefit of limited evidence on the impacts on personal travel, we give an assessment of teleworking as a means of reducing transport intensity.

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, and therefore it is distance-based charging which is assessed here.

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 emission, levied on HGVs. This includes road costs (construction, operation and maintenance) and a quantifiable part of the ... external costs (accidents, noise, and air pollution)”.
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.

The assessment considers various driver responses to variable speed limits and gives a discussion of the potential overall impact. 

2.3
Impact on Decoupling Objectives

In Section 1.4, we noted that there were two distinct decoupling objectives, on which individual measures may have an impact. We indicated that a measure could affect one, or both or neither. The assessment of that potential impact was based on:

· identification of the targeted linkage(s) in the detailed network of linkages between economy, transport and environment;

· a hypothesised impact pathway through to overall ‘transport intensity’ and/or ‘unit environmental load’, including

· consideration of demand and supply side responses;

· an assessment of the potential scale of impact, given the evidence available;

· an assessment of implementation issues (see Annex B for a fuller description of the assessment process).

In the light of the assessments made, which are included in Annex C, it is clear that the majority of the shortlisted measures target both transport intensity and unit environmental load. In some cases this can be related to the ‘package’ nature of the measures, targeting both objectives - for example, ‘Mobile Schopfheim’ (Measure No.1), targets both efficient driving behaviour (leading to reduced environmental load) and mode choice (leading to changes in transport intensity - mode-by-mode - for a given level of GDP). In other cases, the impact on unit environmental load is a less obvious one, for example urban road pricing may primarily serve to reduce the intensity of highly polluting car use in urban areas, however it is also likely to ‘smooth’ traffic flows leading to fewer emissions per km. Allowing for more and less direct impacts, our predictions on the scope for impacts on transport intensity (TI) and unit environmental load (UE) are shown in Table 2.2.

Table 2.2:  Scope for Impacts on Decoupling Objectives

	Measure
	Decoupling Objectives

	Combined measures to change mobility-related attitudes and traffic behaviour (No.1)
	TI,UE

	Car sharing as part of combined mobility (No.2)
	TI,UE

	Controlled Parking Zones (CPZs) (No.3)
	TI

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

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

	Tradeable permits (No.6)
	TI,UE

	Urban road pricing (No.7)
	TI,UE

	Hydrogen fuel cell vehicles (No.8)
	     UE

	Green transport/travel plans (No.9)
	TI

	High Speed Rail (No.10)
	TI,UE

	Electronic offices (No.11)
	TI

	Road pricing for freight traffic (No.12)
	TI,UE

	Variable speed limits and control (No.13)
	     UE


Hydrogen fuel cell vehicles (No.8) is the only measure which lacks any clear potential to impact on transport intensity. Any such impact would be through the indirect route of increased vehicle prices, in the event of clean fuel vehicles being forced into the market by legislation (such as the Californian Clean Air Act). Its inclusion will allow some broad comparisons with the predominantly TI-focused measures selected, in terms of its sustainability.

Having said this, in the light of the assessments there is some doubt over the ability of the Variable speed limits and control measure (No.13) to achieve a reduction rather than an increase in transport intensity. We return to this in the following tables and the full assessment in Annex C.

 Table 2.3:  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.

	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 train km at the EU level (=100million-200million train 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.


It is worth pointing out that since the definition of transport intensity is in vehicle km by mode and vehicle type per unit GDP, any impacts on mode choice, and hence the intensity of use of different modes, is picked up in the Transport Intensity table above, not in the Unit Environmental Load table below. The Unit Environmental Load table focuses on changes in the emissions rates of individual modes of transport.

Table 2.4:  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. The overall impacts on CO2 and other emissions are given in Table 2.4.

	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 2.5 brings together the potential impacts via transport intensity and via unit environmental load, into an assessment of impact on the key policy variable: CO2 emissions.

Table 2.5:  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 is up to 6million tonnes (0.6%) at the German level.

	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.


In Chapter 4 we draw some conclusions about the attractiveness of the various measures, based on their potential impacts identified above, as well as their ease of implementation and the identifiable costs (see Annex C). In Chapter 3, we consider the typology of the different measures and the issue of complementarities/conflicts between them.

3. Types of Measure, Complementarities and Rebound Effects

3.1
Types of Measure

In SPRITE Deliverable 2, the initial list of measures were grouped by ‘dominant strategy’, in other words the broad policy type into which they fitted. The four ‘dominant strategies’ were as follows - the full initial list with categorisation is given in Annex D:

1. Moderating the growth of transport demand;

2. Modal shift;

3. Increasing transport efficiency;

4. Better vehicles/fuels.

Having made an assessment of the 13 shortlisted measures, it is possible to return to this set of dominant strategies and classify the measures accordingly. Table 3.1 makes this classification, based on the original logic of these strategies.

Table 3.1: Classification of Shortlisted Measures by Dominant Strategy

	
	Dominant Strategy

	Measure
	1
	2
	3
	4

	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)
	
	
	•
	


In the light of the assessments, 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 strategy or another, depending on the perspective taken. An example is urban road pricing (URP) (No.7): the assessment makes clear that URP can be seen as a revenue-generating measure (not one of our strategies); a measure to improve network efficiency (Strategy 3); or a measure towards modal shift and sustainability (our Strategy 2). The assessment argues that URP 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 are more important.

In addition, we can see that there is a real tension between the third strategy and our 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.

With the benefit of hindsight, it may be worthwhile attempting to link our SPRITE measures to the different policy domains and levels instead, including:

· transport policy (in its broadest sense, at EU, country, regional and local levels);

· land-use planning policy (we must recognise that this is a key component of policy within urban  and peri-urban areas in particular);

· technology policy (for example, the stimulus which may be given to the development of clean fuel vehicles directly through R&D instruments(;

· energy policy (and the associated taxation of fuels);

· general economic policy;

· industrial policy.

We may also reflect on the “policy orientation” of the shortlisted measures:

· persuasion/lifestyle;

· market-based;

· command and control.

3.2
Complementarities

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.

3.3
Rebound effects

From the evidence available it appears impossible to assess in any quantitative manner the longer term effects of specific measures and in particular whether there are likely to be any 2nd, 3rd or 4th round effects which might act to either reinforce the effectiveness of a particular measure or work against it. For some of the measures in Appendix B some speculation on the nature and direction of such ‘rebound’ effects has been undertaken. This is summarised in Table 3.2.

Table 3.2: 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.


4. Conclusion and Recommendations

Based on an examination of the assessment outcomes, seven seem particularly promising, placing the most weight on their ability to contribute to CO2 reduction and their apparent fit with other measures.

These are:

· Combined measures to change mobility-related attitudes and traffic behaviour (No.1)

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

· Controlled Parking Zones (CPZs) (No.3)

· Urban road pricing (No.7)

· Hydrogen fuel cell vehicles (No.8)

· High Speed Rail (No.10)

· Road pricing for freight traffic (No.12).

Clearly for each of these there is so far limited evidence of their effectiveness. In each case the geographic spread of their implementation within Europe is also limited, which raises questions about their transferability between countries and between cultures. The unique circumstances of any particular country will no doubt be a crucial factor in the success of any future implementation. Some of the measures can only be implemented if the country involved (or maybe even cities or regions within a country) makes an active decision to go ahead with a particular measure. Other measures such as Hydrogen fuel cell vehicles may be more likely to be implemented through events external to the control of a particular country, for example through the development and availability of new technology and the availability of certain models of vehicle on the market (though even here decisions about the provision of associated infrastructure such as filling stations may need to be promoted nationally).
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Annex B - Summary of the Assessment Methodology

B1
Basic purpose of assessment

The basic purpose of the assessment is to obtain an overall, balanced view of each specific measure - in particular its potential contribution to the SPRITE decoupling objectives set out in Section 1.3 of the Main Text:

· Decoupling Objective 1

Reduce transport intensity, where transport intensity is defined as the amount of transport activity per unit of economic activity.

Indicator

Vehicle km (by mode) per unit GDP, euro.

· Decoupling Objective 2

Reduce environmental load per unit of transport activity, where environmental load is defined as a composite of the various environmental impacts of transport activity.

Indicator

Environmental load per vehicle km (by mode).

... whilst also recognising the potential impact on the other stated EU policy objectives listed in Table B1.

The assessment should provide useful information for policy-makers concerned with transport and related fields such as energy, R&D and sustainable development.

Table B1: Policy objectives and indicators

	Policy objectives (short titles)
	Performance indicators

	1. Internal market - free provision of transport services
	Share of EU market to which access is denied, %

- to whom?

	2. Non-distorted competition
	Ratio of price to marginal cost for transport services

Ratio of total revenue to total cost for transport services

	3. Modal integration
	Share of passenger trips using more than one mode, %

Share of freight shipments using more than one mode, %

	4. Safety
	Number of accidents, per annum 

Average severity of accidents 

	5. TENs
	km of TEN completed

	6. Environmental Sustainability
	Transport-related CO2 emissions, tonnes per annum

Local emissions (eg. Particulates, Nitrous Oxides, SO2 and CO), urban/rural kg per annum

Noise, total person-dB(A) per annum

Space occupied by transport infrastructure, km2

	7. Employment
	Unemployment rate, %

	8. Economic Growth and Development
	GDP per capita, euro

	9. Transport System Efficiency
	Cost (user and operator) per passenger/freight km

	10. Social Dimension (cohesion, equity)
	Accessibility indices for areas with ‘cohesion’ status

Money and non-money impact by income group


Source: SPRITE D2, Table 2.1.

Note: policy objectives are based on the Common Transport Policy, although taking into account both the established policy and recent draft revisions; objectives 6 and 8 should always be covered in the assessment - these are the key policy variables in SPRITE. 

B2
Stages in the assessment process

Distinguishing three separate stages in the assessment process allows the assessment to be built up gradually, the results of each stage providing the foundation for the next:

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 will be made of generic data, expert judgement and assumption. Whatever the nature of the evidence on which the analysis is based, that basis will be 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.

B3
Scoping

The key elements of scoping are:

· definition, aiming to record for reference and to explain to the wider audience what the specific measure is;

· to identify the innovative element of the measure - for example, is it an entirely new concept or something which has been implemented in another part of the world and could potentially be transferred to the EU;

· to identify the linkages targeted - Deliverable D2 Chapter 2 focused on a network of micro-level linkages between economic activity, transport and environmental impact - the scoping exercise will identify which specific linkage(s) are targeted by the measure in question;

· to identify the markets targeted ​- to which trip purposes (passenger), commodity types (freight), modes, vehicle types or area types is the measure specifically relevant;

· to outline the impact pathway - that is, the chain of events through which the measure is expected to bring about decoupling.

Scoping will also serve to provide a first glance at a wider range of issues:

· the range of potential impacts that may be caused, including unintended or unwanted side effects; 

· which of the decoupling objectives is likely to be affected;

· which of the wider policy objectives is likely to be affected;

· what order of magnitude would be the impact in the specific markets identified?;

· introducing the issue of scale, how big are these markets in relation to EU transport as a whole?;

· what data is required to carry out the assessment; and

· what data is available.

B4
Assessment

The assessment will begin by addressing the two decoupling objectives described above, and will go as far as possible in quantifying the effect. 

The analysis will typically begin in the specific markets or modes/ purposes/commodity types/areas targeted by the measure. Where there is case study evidence from a trial or pilot project, the case study could provide a suitable starting point.

Both demand and supply responses to the measure will be considered, as these will influence the overall effect on decoupling indicators.

Having identified the potential impact in specific market(s), the next step is to address the issue of scale, in relation to total freight and/or passenger transport (by mode) in the study area and beyond. In this way, the specific case can be set in context at the EU policy level.

The focus will then turn to the wider set of policy objectives shown in Table A1. Based on the analysis already carried out, it should be possible to assess the total impact on performance indicators for Environmental Sustainability and Economic Growth. 

In cases where the change in the transport system is relatively small, it will often not be possible to demonstrate convincingly that GDP will be influenced in either direction by the measure. In these cases, an assumption of zero change in GDP will be appropriate.

For each individual measure, the aim will be to trace the impact pathway from the initial intervention, through the predicted demand and supply responses, to an overall impact on the policy indicators identified by the scoping exercise.

Finally, the assessment will consider issues of implementation, acceptability and other practical constraints:

· implementation timescale - when would the various impacts of the measure be realised?

· implementation requirements - are there conditions or preconditions which will need to be in place for implementation to be successful? what actions are implied for governments and the EU? what other parties and partners would be involved and what would be their roles?

· barriers to implementation and costs - the TENASSESS project explored this in great depth, leading to a classification of different types of barrier given in Table B2 - these will be helpful in identifying the potential barriers to implementing the measures in SPRITE. These include the additional costs of implementation.

· public acceptability - many of the measures identified in SPRITE Deliverable D2 are susceptible to acceptability problems, including (but not limited to) those measures which involve some form of road pricing. If ways to make the measures more acceptable to the public, or to business or other groups, have been developed, these will also be reported on within this part of the assessment.

Table B2: Barriers to implementation

	Dimension
	Characteristics of the dimension

	1. Stage
	· conceptual phase

· planning phase

· decision phase

· implementation phase

· operation phase

	2. Arena
	· informal politics

· official politics

· socio-political

· value framework

· administration

· regulation/legislation

· regulatory framework

	3. Field
	· financing

· technical requirements

· environmental assessment

· regional responsibilities

· socio-economic assessment


Source: TENASSESS Deliverable D6 (ICCR, 1998)

B5
Assessment Framework Report

The Assessment Framework Report gives a summary of the assessment, under the headings:

· Scoping - including the definition of the measure, linkages targeted and other basic information;

· Assessment against objectives - including the assessment against the specific decoupling objectives of SPRITE as well as the wider set of policy objectives which summarise the policy concerns at the EU level;

· Implementation, acceptability and practical constraints.

The following table indicates at what stages in the assessment process the Assessment Framework Report would be used, and which parts would be completed finally or in draft/note form.

Table B3: Using the Assessment Framework Report

	
	at the Scoping Stage:
	at the Assessment Stage:

	Part 1 - Scoping
	Completed

	Completed


	Part 2 - Assessment against objectives
	Draft/note form
	Completed


	Part 3 - Implementation, Acceptability and Practical Constraints
	Draft/note form
	Completed



The aim of the Report is to focus the assessment on the key issues; to foster a basic level of consistency between assessments; and to be comprehensible to the reader with a minimum of explanation or background reading.

The Report has a standard template, on which all the completed assessments in Annex C are based.

Annex C - Assessment of Measures 1-13

C1
Shortlist of Measures Assessed

Table C1: Abbreviated Titles of the Shortlisted Measures

	Measure

	1
	Combined measures to change mobility-related attitudes and traffic behaviour

	2
	Car sharing as part of combined mobility

	3
	Controlled Parking Zones (CPZs)

	4
	Internet shopping: home delivery by supermarkets

	5
	Car-free/car-capped housing

	6
	Tradeable permits

	7
	Urban road pricing

	8
	Hydrogen fuel cell vehicles

	9
	Green transport/travel plans

	10
	High Speed Rail

	11
	Electronic offices

	12
	Road pricing for freight traffic

	13
	Variable speed limits and control


Note: the shading indicates that ‘Tradeable permits’ and ‘Electronic offices’ are conceptual measures, which the SPRITE team chose to include in the shortlist alongside the other, better-tested, proposals.

Assessment Framework Reports for each of these measures appear on the following pages, in the order shown above. Each assessment uses the same template. The number of the measure is shown at the top of every page.

Assessment Framework Report
Part 1 - Rationale
i) Title of measure

	Combined measures to change mobility-related attitudes and traffic behaviour


ii) Description

	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 (county) of Lörrach, Germany). The test region has a total population of about 25 000 and exhibits traffic conditions typical for small urban communities in the State of Baden-Württemberg. At the start and at the end of the project, mobility/travel behaviour surveys were carried out in order to quantify the impact of each measure. Based on a panel of 1 095 persons, changes in mobility related attitudes as well as in travel behaviour were quantified. In particular, a reduction of car trips in commuter and leisure traffic were recorded.

Some 80 different measures can be summarised under the following headings:

· "Conscious use of alternatives to motor cars" (walking, cycling, public transport)

· "Intelligent choice of activities and destinations" (to support decisions which reduce transport demand and traffic output)

· "Conscious (‘intelligent’) driving" (energy-efficient driving, adapting speed to traffic flow)

· "Alternative models of car ownership and use" (car sharing, car pools, less driving)

Appendix 1 lists the measures individually. The measures were prepared and implemented by a Project Office located in the local railway station which was at the same time a mobility information office. Press campaigns accompanied the measures. The project was managed and monitored by an independent consultant and guided by a steering committee of local interest groups, municipal authorities and the State sponsoring authority.
The project created through the simultaneous or successive development of these measures, a series of major public events and continued information reaching all households in the area during a two-year period a dynamic situation through networking of all relevant local institutions:

· Municipalities 

· Transport operators

· Schools

· Enterprises

· Tourism agencies

· Local branches of non-governmental organisations related to traffic and environmental protection

· Local associations
· Car sharing companies


iii) Linkages targeted

	The main linkages targeted were:

· Modern lifestyle and mobility patterns with transport demand (passenger-kilometres) and traffic (vehicle-kilometres), and

· Transport demand, traffic output and environmental sustainability


iv) Outline of impact pathway

	The measures which were developed within the scope of the communication concept should activate the citizens to initiate a "learning of conscious mobility" in different ways:

· by information and development of attitudes about mobility

· by modification of the individual's "mobility-styles" as a result of - rationally - reviewing one's own behaviour (for instance using cost-benefit considerations)

· by trying out available behavioural alternatives for pursuing one's activities for fun or out of interest

· by adapting the "mobility-styles" of other (trend-setting) reference groups

· by voluntary limitation or modification of certain behaviours as a result, for example, of adapting to social norms (e.g. voluntary speed limit, taking traffic and road conditions into consideration, energy-efficient driving)

Over time, people adjust their mobility behaviour towards ecologically responsible mobility. They realise that it is possible to remain mobile while changing the own behaviour and travel patterns.


v) Markets, purposes/commodity types, modes, area types targeted

	The pilot project "Mobile Schopfheim" focuses on passenger transport. All trip purposes (business, travel-to-work, education, shopping, personal business, leisure, other) and all modes of short distance travel are covered. More detailed analysis covered work, shopping and leisure trips only.


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	The pilot project showed no significant impact on the number of trips per person and day. Local traffic performance (for trips up to 50 km) increased between 1994 and 1996 by 5 % (from 25.4 to 26.7 km per person) on weekdays and by 8 % (from 24.9 to 26.8 km per person) on Sundays; no significant changes on Saturdays (25.9 and 26.0 km per person respectively).

The motivation for individual change in the terms of mileage, e.g., by selecting trip destinations closer to home, was the subject of only a few persuasive measures within the pilot project. Measures which motivate people to change their mode of transport was given priority. One reason for this is that persuasive measures for traffic avoidance are more difficult to design. They are also not as easily conveyed to the public as is the case with measures concerning choice of means of transport.

The following table shows the development of certain modes between 1994 and 1996.



	Transport mode and day
	Share of ways (%)
	Change

	
	1994
	1996
	
	%-age points

	Workday (Tuesday)
	
	
	
	
	

	Motor car (driver)
	44.2
	41.0
	
	- 3.2
	

	Motor car (passenger)
	7.4
	6.6
	
	- 0.8
	

	Bicycle
	20.4
	26.2
	
	5.8
	

	Public transport
	5.8
	6.5
	
	0.7
	

	
	
	
	
	
	

	Saturday
	
	
	
	
	

	Motor car (driver)
	42.6
	39.4
	
	- 3.2
	

	Motor car (passenger)
	15.2
	14.7
	
	- 0.5
	

	Bicycle
	19.1
	20.8
	
	1.7
	

	Public transport
	2.9
	3.5
	
	0.6
	

	
	
	
	
	
	

	Sunday
	
	
	
	
	

	Motor car (driver)
	37.8
	35.2
	
	- 2.6
	

	Motor car (passenger)
	23.6
	18.3
	
	- 5.3
	

	Bicycle
	11.4
	19.9
	
	8.5
	

	Public transport
	3.1
	6.0
	
	2.9


	

	Estimates of net modal split effects between 1994 and 1996 are as follows:



	Motor car (driver)
	reduction of share of 3.2 %-points on workdays, 3.7 %-points on Saturday and 2.6 %-points on Sunday (car drivers and car passengers together: minus 4.0, 3.7 and 7.9 %-points respectively);



	Bicycle
	increase of 5.8 %-points on workdays, 1.7 %-points on Saturday and 8.5 %-points on Sunday;



	Public transport
	increase of 0.7 %-points on workdays, 0.6 %-points on Saturday and 2.9 %-points on Sunday;



	Commuting
	the share of car (driver) trips has decreased from 63 to 52 % with 5 %-point increases each for bicycle and motorcycle trips;



	Shopping
	drop of trips by foot from 25 to 19 % with slight increases in shares of all other modes;



	Leisure
	drop of car drivers and car passengers from 50 to 44 % and of pedestrians from 25 to 18 % and a 4 %-point increase each of bicycle, motorcycle and public transport ridership.

	For the purpose of this assessment, the relevant factor is the reduction of trips by car as driver or passenger in the order of 4% with an average trip rate of 4 per person and day, an average distance of 10 km per trip and an average occupancy rate of roughly 2 pkm per vehicle-km. This represents 292 car-kilometres per person and year.

We assume that this demand is shifting to public transport (with no additional offer and therefore no impact on vehicle-mileage) or non-motorised modes.


Scale

	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. In rural areas, the potential for car mileage reduction appears to be rather limited. For larger cities we are lacking empirical evidence. Taking the 10,000 to 50,000 bracket only, the total reduction in car mileage would be 8 bn veh.-km out of a total of 540 bn (1.5%).


II Unit environmental load

Impact in specific market(s)
	More intelligent driving of cars through training and driving tests leads to reduction of fuel consumption coupled with a reduction of vehicle emissions. Depending on the individual driver and the situation, between 5 and 30 % of fuel consumption can be saved. The average would be between 10 and 15 %. For the purpose of a conservative approach, we assume here a range between 5 and 10 %.


Scale

	In principle, all car drivers can undergo the training, whether professional or non-professional drivers and the savings therefore relate to all road vehicle performance. In Germany, total vehicle mileage is 540 bn veh.-km for cars, 3.7 bn for buses and coaches and 64 bn for lorries.


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	The reduction in car mileage of 8 bn car-km corresponds to a reduction of 1.6 mn tonnes of carbon dioxide per year.

The reduction in fuel consumption through fuel-efficient driving could save between 8.8 and 17.6 mn tonnes of CO2 emissions or between 1 and 2 % of total CO2 emissions in Germany (900 mn tonnes in 1996).


Local emissions, urban/rural kg per annum

	Assuming emission factors from D5, a rough estimate of the impact on road transport (mainly “intelligent” driving) related local emissions in Germany is as follows:

PM:
3,500 tonnes per annum

NOx:
34,300 tonnes per annum

SO2:
3,900 tonnes per annum

CO:
272,700 tonnes per annum
VOC
20,500 tonnes per annum


Noise

	Persuasive measures can lead to a reduction of noise pollution by reduced use of cars, but this is harder to quantify.


Economic growth and development

	If one assumes that saved money is spent for other consumptive purposes, effects on GDP are likely to be non-significant. Only under unrealistically extreme assumptions, effects on GDP may be measurable.


Modal integration

	The distribution of timetables could have a positive impact upon the proportion of total passenger trips using more than one mode (the SPRITE indicator), but this is hardly to quantify.


Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Barriers to implementation
	The costs for persuasive measures were about 15 DM per resident per year. This is possibly a barrier to implementation. But on the other hand the external costs of road passenger transport could be reduced if people change their mobility behaviour (at a rough guess by 10 - 15 DM per inhabitant per year).

Additional receipts for public transport operators are also conceivable.


Implementation timescale

	The pilot project was subdivided into three phases:



	Jan 94 - Aug 94
	During phase 1 the test region's traffic patterns were analysed. The main instrument for this analysis was a survey to determine the public's traffic behaviour and attitudes about mobility prior to implementing the persuasive measures. This survey targeted around 12 % of the region's population above the age of 10. A central "Mobile Schopfheim" project office was set up to co-ordinate the communicative measures, which were developed together with citizens groups



	Sept. 94 - May 96
	Phase 2 represented the implementation phase during which around 65 informational and motivational activities were initiated. Implementation and acceptance of the individual measures were continually monitored throughout this phase.



	June 96 - Dec. 96
	Phase 3 contained follow-up surveys with those same individuals who had replied in 1994. The data collected served as the basis for evaluating the pilot project, and for developing recommendations regarding the implementation and role of the "conscious mobility" concept.



	In order to achieve sustainable results, much longer periods are required.


Acceptability

	The participation in events could be an indicator for the resonance of information offers and other services. The following examples convey an impression about the use of various activities:

· "Event Mobile Schopfheim" 1994  ~ 3 000 participants (~ 12 % of the population in the project area)

· "Event Mobile Schopfheim" 1996  ~ 4 000 participants (~ 16 % of the population in the project area)

· Campaign Car Sharing 1994  ~ 300 people were interested

· Courses "Energy-saving driving"  ~ 110 participants

· Consultation about mobility at the project office  ~ 20 consultations per week (~ 3 - 5 % of the households per year)

· Night bus  35 passengers on an average

· Mobile package (Car Sharing and local public transport) 15 test-users

From these figures it is apparent that the resonance varied. It is possible to reach a share of the population which is worth mentioning with a combination of public events within a year (~ 10 - 20 % of the residents or ~ 4 - 8 % of the households). These events are good completions to the information for the households which either refer to target groups or all households.

In phase 3 of the project people were asked if they know certain given activities. The events were known by 75 % of the questioned people ("Gratis distribution of timetables"  70 %; "Bike courier  56 %; "Map for cycling"  32 %; "Project journal"  24 %).

Furthermore people should assess the known activities. The results for selected activities were as follows:

"Bike courier" rated "very good" or "good" by 83 %; 

"Distribution of timetables" (77 %);

Courses "Energy-saving" driving (66 %);

"Car Sharing" (42 %)

To sum it up it can be said that the events were well known to the inhabitants of Schopfheim, Hausen and Maulburg and that the pilot project "Mobile Schopfheim" was classed as important (71 % of the interviewed persons responded "very important" or "important"). The positive opinion of the people could serve as a good basis for further developments in the field of mobility.


Other practical constraints
	Some measures require quite a lot of lead time, staff and commitment.


List of individual measures

A1
Information “ozone and traffic”

A2
Campaign “energy saving car driving” 1995

A3
cancelled 

A4
On-street speed measuring with curbside display of actual speed

A5
Leaflet “automobile, but how?”

A6
Campaign “mobile without petrol”

A7
Campaign “energy saving car driving” 1996

A8
Negotiation of sponsorship of speed measurements
B1
Information campaign “car sharing”

B2
Campaign “ drive half”

B3
“Mobility package”

B4
Organised hitchhiking scheme

B5
Competition “reduced car use” 1995

C1
Tourist card with public transport information 1994

C2
Citizens service “mobility”

C3
Demo project: covered bicycle parking at J.P.Hebel-School

C4
Workshop “enterprises and traffic”

C5
Integrated public transport timetable 1995

C6
City bus passenger information system

C7
Mobility assistance/ personalised public transport time tables

C8
Electronic time-table information system (EFA) 1995

C9
Bicycle route map

C10
Information for new citizens

C11
Temporary trial without car (part of B2)

C12
Trial “Flexiliner”

C13
Leisure tips ”mobile without car”

C14
Excursion advice for tourists

C15
Mobility information for associations

C16
Disco-Bus 1995

C17
Saving on traffic in the municipality administration

C18
Investigation of a PT passenger committee

C19
Image campaign “mobile on foot and on bike” with action days

C20
Bus service for hikers in the Wiese valley

C21
Action days ”bicycle” in Maulburg

C22
Tourist card with public transport information 1995

C23
Mobility concepts for businesses

C24
Working group “businesses and mobility”

C25
Public transport time tables 1994

C26
Night bus Zell-Bâle

C27
Family vacation with train and bus

C28
Competition “What can I do to be environmentally consciously mobile”

C29
Integrated PT time table 1996

C30
Electronic time table information system 1996

C31
Mobility package 1996

C32
Publicly exhibited time tables

C33
Bus services for major events

D1
Action day “First Schopfheim summer market”

D2
“Attractive shopping”

D3
Bicycle couriers
E1
Exhibition “Baden-Württemberg mobile” 1994

E2
Conference of school principals to support mobile Schopfheim

E3
Information leaflet “mobile Schopfheim” 1994

E4
Grand Action Day “mobility in Schopfheim” 1994

E5
Public forum “Public transport and mobility in the Wiese valley”

E6
Calculation of private and social costs of Mobility

E7
Press campaign “exemplary traffic participants”

E8
Project week “mobility at the Farnau primary school 

E9
EU-Workshop “mobility and society”

E10
Co-operation with the “holiday programme for children”

E11
Discussions at schools

E12
Measured mobility of school class
E13
Action day “traffic education in schools”

E14
TV report “mobile Schopfheim”

E15
Action “women on the move”

E 16
School cabaret show “mobility”

E17
Info corner at week markets

E18
Teachers’ seminar “mobility”

E19
Information on mobility survey  

E20
Action day “mobility” at Maulburg fair

E21
Poster from the competition “intelligent mobility”

E22
Short presentation “Mobile Schopfheim

E23
Action day “mobile without car

E24
Action day “mobility” at Schopfheim fair

E25
Project Steering Committee

E26
Assessment paper “potential of behavioural changes”

E27
Project magazine “mobile Schopfheim*

E28
Info campaign “traffic and air emissions”

E29
Action day “mobility in schools”

E30
Grand action day “mobility” in Schopfheim

E31
Information trip of the project steering committee

Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Car Sharing as a part of combined mobility


ii) Description

	Car Sharing is the joint use of cars which are provided at car hire depots nearby housing estates or public transport. The users conclude a long-term contract which obliges the Car Sharing organisation to make the cars available for temporary use. The modern form of Car Sharing developed nearly simultaneously in central Switzerland (Zurich) and in Germany (Berlin) in the late 1980s. In Switzerland it is marketed as a club good, that is, users become members of the Car Sharing organisation in order to have access to the system.

Car Sharing could be an alternative for private car ownership. It is a mixture between individual and public transport. In addition to the basic service (car hire) users can combine the car trip with public transport services. A trip using this combined transport mode could go something like this:

The car is collected at a specified time and used to reach a rail station. As part of the same reservation, the customers have a reserved seat on a train taking them to their destination. If their final destination is not accessible on foot from a rail station, another car can be available at the end of the journey as part of the same trip reservation.

To enable Car Sharing customers to use this system nearby to their starting and destination points, a high density of Car Sharing depots is necessary (in case of "Mobility CarSharing Switzerland" the network of these is fairly dense in the more populous parts of Switzerland – there are 600 locations in total).

In Switzerland Car Sharing is provided by "Mobility CarSharing Switzerland" which is the largest Car Sharing company world-wide (40 % share of the European market). It co-operates with VBZ (Zurich public transport), Europcar (car hire) and SBB (Swiss Federal Railways) and has responsibility for reservations and co-ordination. The co-operation of these partners makes it possible to offer an attractive product in the field of combined mobility.

In Switzerland very good experiences are made with CarSharing especially because of the combination between car transport and public transport. Mobility Club members have the opportunity to choose between these alternatives without a lack of individual mobility.


iii) Linkages targeted

	The main linkages targeted are:

· The linkage between total car use (vehicle km) and car ownership

· The linkage between trips demanded and vehicle km by car versus rail  mode choice (see Deliverable D2), Figure 2.4;


iv) Outline of impact pathway

	The hypothesised impact pathway is as follows:

Under the constraint that Car share is offered between a large range of origins and destinations individual consumers’ mode choice set expands.

Consumers will prefer car share (including combined car and rail transport) for some trips (short term response).  Over time, consumers adjust their car ownership decisions (short-medium term response).  There is therefore a compound effect on mode shares within total passenger travel.

There are also possible side-effects on the total amount of travel, and on the amount of cycling and walking.

Environmental impacts of mode switch are of most interest. Nevertheless there will also be impacts on public transport operator revenues (and cost if services change). There may be reductions in road accidents.


v) Markets, purposes/commodity types, modes, area types targeted

	Passenger transport only

The case studies cover Switzerland and Germany only.

All trip purposes are potentially included (business, travel-to-work, education, shopping, personal business, leisure, other).

The customer base is limited to those who are in possession of a driving license and those who can access a car share depot.


vi) Innovative element 

	The innovative element would be to transfer the idea to the EU on a significant scale, possibly overcoming national/regional differences in the underlying conditions on which the Car Sharing service depends. Compared with existing transport modes available in the EU, one of the most innovative aspects of this form of Car Sharing is the integrated car-rail marketing and reservations system.


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	This assessment is based mainly on surveys that were made in Switzerland and Germany. Though the Swiss Survey is in some points more detailed, only the German survey is used for the assessment on the impacts. This is because the basic conditions for Car Sharing in Switzerland are much better than in Germany and the EU. In Switzerland the density of public transport is much higher and therefore Car Sharing could be attractive for people living in villages with only 500 inhabitants, while in Germany Car Sharing is attractive only for people living in bigger cities.

The Swiss Survey suggests that there is a potential of 600'000 people or rather 8.5 % of Swiss population for Car Sharing. The German Survey shows only a potential of 2.45 Mio. people that correspondent to 3 % of the German population or to about 6 % of driving licence holders.

The potential customer base is limited to

· driving license holders

· place of abode that is ”not too remote”

· for those using car-share to travel to work, a reasonable public transport route being available

· car drivers with a comparable low car use intensity

Based on a German survey the following impact on transport intensity could be expected:

Average annual mileage driven by car:



	
	without Car Sharing
	with Car sharing
	%-change

	per Customer
	7,000 km
	4,050 km
	-42%

	Potential
	17.1 bil km
	9.9 bil km
	-42%

	total car mileage
	525 bil km
	517 bil km
	-1.3%

	(1998)
	
	
	

	The reduction in car km by 2'950 on an average per person per annum for Car Sharing users (- 42.1 %) includes two user groups:

The first one is the group of users who gave up their own car or rather did not buy one. They reduced the car km by 6'273 per person per annum (- 60 %).

The people of the second group whose access to cars improved (again) because of Car Sharing behaved different. Their car km rose by 1'161 per person per annum (+ 42.4 %).

The decrease of car mileage is compensated by an increase of use of public transport as follows




	
	without Car sharing
	with Car sharing
	%-change

	per customer
	3,904 Pkm
	5,441 Pkm
	+39%

	Potential
	9.5 bil Pkm
	13.4 bil Pkm
	+39%

	total public transport
	156 bil km
	160 bil km
	+5.8%

	(1998)
	
	
	

	Non motorised transport (cycling and walking) increases by about 1 - 2%.

The example for Germany shows that encouragement of Car Sharing on a European level could lead to a slight modal shift to public transport. A reduction of total car mileage in the EU of at least 1 % seems to be a realistic perspective.

The Swiss Survey on car sharing show higher reductions on vehicle mileage because of a higher density of the car sharing and public transport network. 


Scale

	


II Unit environmental load

Impact in specific market(s)
	Higher utilisation of the car stock (hire cars are used more intensively than privately owned cars) would imply fewer natural resources consumed in car production. The average occupation of privately owned cars is 1.4 persons per car and these cars are used on an average of 13'000 km per year. For Car Sharing vehicles the figures are 1.9 persons per car and 15'500 km per year.


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Energy consumption

	The impact on energy consumption is calculated on the bases of the modal changes.

The energy consumption for car use decreases in Germany assuming the whole potential will be utilised by 28 PJ. This is about 1.3 % of total energy consumption of car use or 1.1 % of total energy consumption for passenger transport.

The increasing demand for public transport might lead to a increase of about 2.5 PJ, but this is theoretical because existing capacity could be better utilised to compensate the increasing demand to some extent.


Transport related CO2 emissions, tonnes per annum
	The impact on car related CO2 emissions at a rough estimate is as follows, assuming an average emissions factor for cars of 200 g/vehicle km.

A central estimate of the change in CO2 emissions is a reduction of 1.4 million tonnes per annum. This is related to the total market potential in Germany (2.45 million car drivers; total reduction in car km by 7.2 billion per annum).


Local emissions, urban/rural kg per annum

	The impact on car related local emissions at a rough estimate is as follows:

total potential for Car Sharing in Germany

PM
:
216 tonnes

NOx
:
3'600 tonnes

SO2
:
360 tonnes

CO
:
36'000 tonnes
VOC

1,400 tonnes


Noise

	Car Sharing can lead to a reduction of noise pollution. But it is expected to fall by a relatively small amount which is hardly to quantify.


Space occupied by transport infrastructure, km2

	Car Sharing leads to the reduction of the car stock and consequently less parking space is required. According to a German survey it is possible to reduce the car stock by 1.2 million. Related to the area of the ”kreisfreien Städte” the reduction will be 78 cars per km2 resp. 975 m2 parking space per km2 town area (~ - 0.1 %).  The parking space for Car Sharing vehicles must be accessible to the public.


Economic growth and development

	The reduced demand for private cars as a consequence of changed mobility behaviour could have an negative impact on GDP because of a lower car production. According to a German study it would be possible to reduce the privately used car stock by 1.2 million vehicles (- 3.5 %) if the whole market potential of Car Sharing would be opened up. This could have a significant impact on car industry and related branches of industry (repair shops, insurance etc.)
From the point of view of the car sharing users not at least capital cost of car ownership are reduced and additionally they could save money for their transport needs. This money could be spent for other consumer goods, initiating a positive impact for the whole economy.
On the other hand there is an increase in income noticeable for public transport operators. The case of Switzerland shows that the 20'000 clients of "Mobility CarSharing Switzerland" spent 2.6 million CHF more per year for public transport season tickets after joining the club. If the whole potential of Car Sharing would be exhausted, the receipts of public transport operators for additional season tickets could be increased by 300 million CHF per year. For the present it won’t be necessary to spend much money for the arising additional demand for public transport because this would arise mainly out of the rush hours. Therefore it won’t be necessary to increase the supply. The existing capacity will just be better utilised. Nevertheless, in future, if more people give up their private car and use public transport, additional capacities could be needed.


Modal integration

	A positive impact is expected upon the proportion of total passenger trips using more than one mode


Transport System Efficiency

	The following example is based on data from Switzerland:

Car Sharing clients save 3'000 CHF per year on an average by using combined mobility. Even families could save money.

A family (4 persons) has fixed costs (insurance, tax, depreciation etc.) to the amount of 6'000 CHF per year for a car and variable costs to the amount of 3'500 CHF if they drive 13'000 km per year. Additionally they have to spend 1'500 to 2'000 CHF for taxis and public transport. The amount of total expenditure is around 11'000 CHF per year.

If the family sells the car and buys four general season tickets (GA) then the costs are 5'350 CHF altogether for one ”Basis-GA”, one ”Familia Partner GA” and two ”Familia Kind GA”. With these tickets the family could travel on the public transport network in Switzerland (length: 18'000 km). For the use of Car Sharing, car rental and taxis are about 6'000 CHF left. The author of the study is of the opinion that a family won’t spend so much money for these purposes.

It should be mentioned that the GA's are comparatively cheap in Switzerland. In Germany for example a GA is 6'500 DM per person.


Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Barriers to implementation
	The costs of implementation are not known. If they are significant, this may be a significant barrier.


Implementation timescale

	The timescale for implementation in Switzerland was broadly:

1987 : local schemes developed in central Switzerland and then Zurich

1992 : government Action Program launched, motivating providers and facilitating learning and organisational change

1994 : expansion of Car Sharing to the western part of Switzerland

1995 : co-operation with public transport services

1996 : formation of a nation-wide Car Sharing provider

1997 : providers integrate into ”Mobility CarSharing Switzerland”; integration of Car Sharing into ”züri mobil” (product for combined mobility)

1998 : nation-wide combined transport service introduced in co-operation with SBB (Swiss Federal Railways)

In Switzerland, Car Sharing grew from 0 users in 1987 to national implementation and more than 20'000 users in 1998. 10 years therefore serves as a benchmark.


Acceptability

	Since no travel options are being taken away or made less attractive, it is hard to see any problems of acceptability arising. Given the potential benefits to remaining car users, to public transport operators and to car share users themselves, acceptability is likely to be good. Any financial subsidy to car sharing may, however, raise acceptability issues.


Other practical constraints

	A high degree of sensibility facing environmental issues and sophisticated public transport services are important factors for the successful implementation of Car Sharing. These requirements are met to a great extend in Switzerland and (with certain reservations) in Germany. But in other (European) countries where the conditions are less beneficial there could arise problems implementing Car Sharing.

Another problem could be the size of the countries. In a comparatively big country like France there could arise problems setting up a dense network of Car Sharing depots.

Many people consider cars a status symbol and won't give up their car ownership because of this reason.

As mentioned above the potential of Car Sharing is limited and from our point of view the assumptions for the total market potential are fairly optimistic. Car Sharing is not very attractive for people who need a car every day.

Financing of small Car Sharing companies is not always secure. Merging into other companies could be a solution. Synergy effects could be better utilised as part of big company group with a large number of clients.


Sources:

Baum, H./Pesch, S.: Car-Sharing als Lösungskonzept städtischer Verkehrsprobleme, Köln 1995

Muheim, P. & Partner: CarSharing – der Schlüssel zur kombinierten Mobilität (Synthese), Bern 1998

Muheim, P. & Partner: Mobilität wählen (Populärfassung der Synthese), Bern 1998

Pesch, S.: Car-Sharing als Element einer Lean Mobility im Pkw-Verkehr, Düsseldorf 1996

Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Controlled Parking Zones as instruments of Transport Policy


ii) Description

	Controlled Parking zones, which simply aim to give priority to local residents have been in operation in the United Kingdom and elsewhere in 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 car use for certain types of trip, notably short trips, journeys to work and most radial trips, where there are good public transport alternatives.

The size and design of the CPZ, within which local permit holders are able to park, is an important policy instrument. Zones need to be big enough to give residents and other permitted parkers a reasonable choice and high probability of finding a parking space, but not so big that they will encourage intra-zonal car journeys. For transport planning purposes, the ‘ideal’ zone size would be that in which most trips would be on foot. However, planners may need to compromise in order to gain public acceptance and to fit into obvious neighbourhood boundaries.

They also need to take particular account of local business, in order to achieve the SPRITE objective of curbing travel, while supporting the prosperity and growth of the local economy. This means that the rules for granting Business and Service Parking Permits need to ensure that essential business and service use of cars is catered for, while inessential use is discouraged. In addition, the provision of pay-and-display parking for shoppers and other business customers needs to be optimised, in order that local business should flourish for the benefit of both car users and non car users.

Hours of operation also need to take account of policy objectives as well as acceptability to local residents. In some areas, commuter traffic can be effectively limited with minimal impact on local business by controls which operate for as little as two hours per day. In other districts with more complex pressures, longer periods of control are needed.

In urban areas, where most Controlled Parking Zones operate, it is a mistake to regard transport reduction  and support for the local economy and services as competing policies. It cannot be emphasised too strongly that if local facilities are damaged by insensitive parking policies, the transport reduction objective will fail as well, though this may not, at first, be obvious in the immediate neighbourhood. 

The first reason for this linkage is that, if local facilities are withdrawn, residents will have to travel further in order to acquire those goods and services, which are no longer available locally. Furthermore, some people and families, who previously could live a convenient life without a private car, will find that this is now not so easy

In the longer term the impacts are likely to be even more serious, because the relative advantage of urban living could be undermined, particularly for individuals and families in the middle income ranges. Any measures which create or increase pressure to flight to the outer suburbs or rural districts, will increase total transport, because of the change of a proportion of the population to a more transport-greedy way of life. 

For the purpose of illustrating practical case-studies, data have been taken from the reviews of two recently introduced Controlled Parking Zones in the London Borough of Camden, United Kingdom. Particular problems are also illustrated by references to Controlled Parking Zones elsewhere in Camden. This assessment also comments on how the methodologies of implementation and appraisal are developing over time, in order to capture and illustrate the impacts of policy.


iii) Linkages targeted

	The main linkages targeted are:

· The linkage between car ownership and car use notably:-

·  Total trip numbers and trip length

· The proportion of trips by car versus walk/bicycle for short trips and public transport for short, medium and long trips

· Hence a reduction in total transport km and/or a shift to more efficient modes

· The (possible) choice of alternative destinations at locations with good public transport links.


iv) Outline of impact pathway

	The hypothesised impact pathway is as follows:

Following the introduction of the Controlled Parking Zone, driver behaviour will be modified. In the Camden examples, the most prominent impact is on commuter traffic. There are two aspects of this.

1)Those who drive to work at the many local sources of employment have to look for other means of getting to work, either by walking, cycling or public transport.

2)Another important target group in inner-urban districts of this type is ‘railheaders’. These are people who drive medium to long distances and then park in the street, in order to catch underground or main line trains for the short final journey to the central business district. There is some evidence that Primrose Hill and (to a lesser extent) West Kentish Town were regarded as popular free car parks by long distance commuters, who wished to drive as far as possible into London before transferring onto public transport.

A further possible impact is on short local trips for a variety of purposes. If people know that they will have to search for ‘pay and display’ facilities, when they drive to neighbouring zones, they are more likely to walk or cycle.


v) 
Markets, purposes/commodity types, modes, area types targeted

	Potentially passenger, trade and freight  transport  are all affected because parking controls apply to all vehicles. In practice, most impacts relate to passenger and local trade transport. This is because transit freight transport does not need to park and planning regulations require large-scale producers or receivers of goods to have off-street loading bays.

The earlier of the two schemes, Primrose Hill/Elsworthy, was introduced into a mainly residential area, which is, however, very close to two popular Underground stations, Swiss Cottage and Chalk Farm. It also extends to within a five-to-ten-minute walk of an even more popular station, Camden Town. This actual station had been within a Controlled Parking Zone for many years, but the more enterprising Railheaders (as well as visitors to the popular nearby market) would have been able to explore and find where the restrictions ended.

 The recently introduced West Kentish Town scheme includes a more substantial commercial element. It abuts on to one side of an intermediate shopping centre and includes a street market, which has had the benefit of special regeneration initiatives. The two ends of the CPZ are fairly close to Chalk Farm and Kentish Town Underground stations respectively.  This study area is also more complex in that it comprises an outer area, with all-day Monday-to-Friday controls, an inner area with two hour Monday-to-Friday controls and a ‘border’ area, near the popular Camden Lock weekend market, where residents voted to tack on to the ‘next door’ CPZ, where weekend controls are in force. 

All trip purposes (journey-to-work, business, education, shopping, personal business, leisure, other)are potentially affected by the parking restrictions. However, the ‘two-hour’ restrictions are particularly targeted at commuter traffic and allow more freedom to other trip purposes.

Car-owning residents and eligible business/service users may purchase parking permits for their own vehicles. In the main Primrose Hill and East Kentish Town zones, all residents and those businesses/service providers further than 100 metres from ‘pay and display’ bays may also purchase a limited ration of permits for their personal visitors to park. This facility is not currently available to residents in the Camden Town zone, to which the borderers transferred, but it was recently decided to consult about possibly changing this (see below for the discussion of the issues involved).


vi)
Innovative element
The innovative element is the development of the original crude protective measure for resident car owners into an increasingly sophisticated tool of traffic and transport management, which takes full account of the needs of the local economy.

Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

(i) Impact on (mainly commuter) travel

	Information is not available to make exact calculations of how the policy has affected total transport intensity. The Controlled Parking Zones were introduced by a Local Authority, which was mainly concerned to monitor impacts in its own area. Yet clearly there will be traffic reduction in all the areas, through which the deterred vehicles were previously driven to their ‘railheading’ point or final destination. We also have no direct evidence on alternative journeys made by deterred traffic. It will be up to the strategic authority (in this case the newly-formed Greater London Authority) to measure and model the total impact of individual measures in the context of wider integrated strategies.

However, it is possible to formulate tentative hypotheses, from the information which is available.

The ‘before’ and ‘after’ numbers of vehicles parking on street in the Kentish Town and Primrose Hill/Elsworthy zones, at the time of day, with highest vehicle occupancy, were as follows.



	
	Before
	After
	Difference
	After/Before

	Kentish Town
	
	
	
	

	Outer Zone
	
	
	
	

	8.30 a.m.-6.30 p.m. Controls
	
	
	
	

	Total
	1734
	680
	-1054
	39%

	Residents
	898
	521
	377
	58%

	Non-Residents
	836
	159
	-677
	19%



	Inner Zone
	
	
	
	

	9.00 a.m.-11.00 a.m. Controls
	
	
	
	

	Total
	739
	394
	-345
	53%

	Residents
	317
	152
	-165
	48%

	Non-Residents
	422
	242
	-180
	57%



	
	
	
	
	

	Transfers to Camden Town Zone
	
	
	
	

	8.30 a.m.-6.30 p.m. + weekends
	
	
	
	

	Total
	277
	94
	-183
	34%

	Residents
	144
	65
	-79
	45%

	Non-residents
	133
	29
	-104
	22%

	
	
	
	
	

	Primrose Hill/Elsworthy
	
	
	
	

	Total
	2757
	1513
	-1244
	55%

	For all Kentish Town zones, highest occupancy was after 2pm. For Primrose Hill, the exact time was not given.

Surveys in both areas, carried out independently with a substantial time lapse between them, also showed a substantial reduction in night-time parking. The first time this happened, it was a surprise to the researchers and there is still no hard evidence to explain the effect. One possible theory was that non-residents were keeping cars in the area for daytime urban use. Another was that night workers, who cannot get back to their cars until after controls begin, were previously parking in the districts and are now deterred. 

The more detailed evidence from Kentish Town, shows that numbers of resident as well as non-resident parked vehicles have been reduced during restricted hours. It therefore seems likely that some residents, who have access to off-street parking, have opted not to purchase permits. They need to park off-street during the day and are also now less inclined to park on-street overnight, because they will have to move in the early morning or run the risk of incurring Penalty Charge Notices, or even of being clamped or towed away. However, the proportion of deterred ‘non-resident’ cars is, not surprisingly, higher except in the ‘two hour’ zone.

For daytime use, the figures quoted above do suggest that the target groups of commuters and railheaders are being deterred. Some of these will have found off-street parking facilities. However, it is likely that a substantial proportion will have transferred to other modes and also that those, who have found off-street facilities will be more likely to share their cars.

At the micro level, figures from a 1997 London Transport Survey, do suggest that there may have been some parking at the Underground Stations, which will now have been deterred. It is interesting to look at the relative numbers interchanging by bus and by car at the Underground Stations mentioned in this report.



	
	Bus interchange
	Car Interchange

	Camden Town
	2380
	370

	Swiss Cottage
	530
	680

	Kentish Town
	520
	130

	Chalk Farm
	150
	340

	We should not read too much into these figures as there are different standards of bus service. Also, the figures include people who are dropped off at Underground Stations. However, it is significant that in 1997, before controls were operational in all surrounding areas, Chalk Farm, an ordinary station with lines in two directions, has almost as many car commuters as Camden Town, which is a major interchange with lines in four directions.


Scale

	At the macro level, it is possible to make some speculative estimates of how Controlled Parking Zones might affect transport intensity. The main area of impact for the foreseeable future will be in inner urban areas of London and other large cities. Central areas are already controlled , while control in outer areas is in its infancy. The last major travel survey in London was in 1991, so many figures are very out of date. About 19% of work trips to central London were by car, as their main mode, compared to about 40% in inner London and about 70% in outer London. Later figures appear to indicate that the proportion of car work trips to the central area has reduced further, while the corresponding figure for car trips to the rest of inner London has gone up. 

We could suppose that the numbers car journeys to work in inner London might eventually halve, to bring them down to roughly the same level as central London. There were about a million jobs in inner London. For the metropolitan area as a whole, the average journey to work was about 10 km. We do not have average distances for car journeys to work within and into inner London, but it seems unlikely that the distance would be lower than the overall average which contains substantial numbers of walk and bus trips. 20% of a million travelling 10 km twice daily comes to a reduction of 4 million km per day. Assuming 200 working days per year this would give 800 million km per annum. This is clearly a speculative figure. Even if the success rate in reducing car commuter trips were halved, the impact would be very substantial.

The policy is also applicable elsewhere in Europe but the maximum impact will only be relevant in the largest cities.

The net impact on transport intensity would depend on the modes to which the car trips would transfer  and the current level of spare capacity.


(ii) Local Business

	The other side of the ‘transport intensity’ objective is that reduction in transport must be compatible with maintenance of economic performance. In the context of local Controlled Parking Zones, local businesses will be the first to experience both positive and negative impacts. In our study areas, local market traders and shopkeepers, particularly in Kentish Town, have expressed fears about the impacts of the CPZ on their viability. In most of Camden’s more long-standing CPZs, fears have tended not to be borne out in practise. However, this is clearly something which needs to be carefully monitored.

The attached figure indicates that the take-up of stalls in the Queens Crescent (West Kentish Town) market did not appear to be adversely affected by the introduction of the CPZ. The market traders had been particularly concerned that parking controls would push local people, who used their cars to pick up heavy shopping, into deserting the market and driving the longer distance to supermarkets with parking provisions. This was one of the factors which encouraged decision makers to respond favourably to local suggestions that, in part of the area, a ’two hour’ control scheme should be tried  to test whether such limited controls, which were more convenient for local people and less disruptive to the market operation, would also be sufficient to meet the CPZ objectives.. The objectives were mainly met (NB above) and the  review  of take-up of market stalls suggests that this part of the local economy has not been harmed. 

There are still concerns about the impact on the nearby Kentish Town shopping centre, where the majority of residents voted for all-day controls, but the shopkeepers feel very vulnerable, particularly as they are also boxed in by another scheme for East Kentish Town, which has similar all-day controls. The first appraisal results of this latter scheme have just been published. They show that while most residents consider that CPZ has been a success, the local Business Association considers that their situation is on most counts worse. One or two particular closures have been blamed on the Controlled Parking Zone, but it is understood that there is, as yet, no firm evidence that vacancy rates have increased.

One response to such problems is to increase the proportion and/or adjust the price of pay-and-display bays. It might also be expedient to revisit the option of joint pay-and-display and resident bays. These were introduced successfully in Primrose Hill but were not favoured by the residents of Kentish Town.

The tensions between the interests and wishes of different user groups are illustrated in the review of yet another new CPZ (Camden Square) where some car-owning residents want more bays for their own use, whereas other groups are calling for more ‘pay-and-display‘ facilities.


Scale

	Problems of maintaining local business are common to all CPZs in urban areas.


(iii) Local Services

A wider ,welfare-oriented, definition of the economy requires that reduction in transport  should also allow at least the maintenance and preferably the enhancement of local services. The Camden regime allows special permits for health workers on emergency calls and some categories of social care visits. It is also possible for builders to obtain daily permits, where use of a vehicle is necessary to carry out a job. Residents can supply visitor permits to providers of household services (plumbers, electricians etc) in many CPZs, including those noted above, but this does raise equity issues (see below).

One service issue, which has come to the fore is that of parking for teachers, many of whom cannot afford to live locally. Many policy makers are reluctant to make any exceptions to the rule that there should be no permits for commuters as such because ‘It would open the floodgates‘. However, respondents to the SPRITE  questionnaire have identified maintenance and improvement of inner-urban local state schools, which primary school children  usually  reach by walking rather than as car passengers, as a key factor in enhancing the relative advantage of inner urban life. In inner London, the possible problems are not those of total urban decay, but rather that the balance of advantage for middle range families, if their children face education problems, may move towards an exit to the transport-greedy outer suburbs and an acceptance of longer commuting journeys. If these families are replaced by second home owners or higher income families who ‘school run’ their children by car in all directions, the aim of overall transport reduction will not be served!  From the point of view of the long game, it may therefore be desirable to make some compromises, though these will need to be acceptable to the community as a whole. At present it is proposed to make some adaptations to the business/services permit scheme to accommodate teachers who need to carry heavy books and equipment. 

Scale

	The need to maintain services are common to all inner urban areas. The particular problems of  retaining services staff (such as teachers) are particularly severe, where there are distorting pressures on the housing market.


II Unit environmental load

Impact in specific market(s)

Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	Using the ‘rule of thumb’ suggested in D5, the gross reduction in CO2 in inner London would be 160,000 tons per annum, from the above assumptions. The net effect would depend on alternative modes used.


Local emissions, urban/rural kg per annum

	Using the ‘rules of thumb’ from D5, the gross reduction in other emissions would be as follows:-

              PM   =         24 tons

              NOx..=      400 tons

              SO2  =        40 tons

              CO   =      4000 tons

The related net effect would depend on alternative modes used.




Noise

	The impact on noise is likely to be modest


Safety

	The impact on safety needs to be planned in and carefully monitored because reduced traffic, in isolation from other measures, is likely to increase speed. In Camden, there is a policy of introducing complementary traffic management measures, following the introduction of Controlled Parking Zones.


Space occupied by Transport Infrastructure

The impact is likely to be small, since most inner urban road infrastructure was designed for lower traffic levels than those now experienced. There may occasionally be opportunities for increased pedestrianisation. More often, it may be possible to reverse complicated one-way systems, which were necessary to accommodate traffic flows, but which also increased journey distances.

Employment
Employment issues have has largely been covered in the sections on transport  intensity (above), because employment issues closely parallel those which concern local business and services. If  schemes are introduced successfully, the impact on local employment should be neutral. But to achieve this success, it is likely that complementary measures, notably improvements in public transport, will sometimes be needed. ‘Sometimes’ becomes ‘often’ if improvement rather than maintenance of the relative status quo is aimed for.

Social Dimension, Equity, Cohesion
The tensions between the relative advantage of car-owners, local businesses and non-car owners (much more dependent on viable local services than are their non-car owning neighbours) have been touched on above. One particular equity issue is illustrated by the relative price of resident car permits – about 40 pence per day in Camden – compared with resident visitor permits, which start at 40 pence per hour ( or £5 per day for a limited number of whole days) in those zones where such permits are available. These prices are the same for car owners and non car owners alike. However, the simple arithmetic truth is that car-owners are paying ,on average, less for their car space than are non-car owners. Since the latter are likely, where other factors are equal, to be older, poorer and more dependent on visitors than are car owners, there is little doubt that the system not only falls short on equity, but is also regressive. Another factor is that the maximum ration of visitor permits in all-day  zones is 120 or about twelve days per quarter per eligible resident (14.5 days including the ‘all-day’ ration). For car owners this is an addition to their resident permits but for non-car-owners that is all they get!

In the South of the Borough, which reaches into Central London, there are NO resident visitor permits, but more ‘pay and display’ facilities. In these areas, there are substantially more permits issued than parking spaces. The fact that this has not led to total chaos raises an interesting possibility. Could it be that many of the car owners in Central London (an affluent minority!) actually have access to off-street parking facilities, but buy permits specifically in order to allow themselves the option of having car-borne visitors, who can use the off-street places because the permit-holding residents have the freedom of the streets? 

This possible hidden inequity is currently a matter of speculation. It would probably be possible to carry out a complete census of off-street parking by combining business rate, council tax and planning data with on-site checks. Such a census would provide a useful contribution to a study of the pathology of the parking system, but is not something which could be undertaken as a minor extra to the transport planners’ other work!

There are other tensions, which may emerge between different groups. The Camden Town CPZ lies between the southern central London part of Camden and the northern end, which is more suburban and residential. At a recent meeting, one set of residents from the area argued that the ‘visitor permit’ scheme, from which they had previously been excluded, should be extended to their area. This was agreed on an experimental basis. But at the very same meeting car-owning residents of the area asked for consultation on extending controls to ten in the evening, because evening visitors (which they attributed to the popular commercial attractions) were making it difficult for them to park! At some stage, the sensitive political problem of the relative rights of car owners and non-car-owners will need to be addressed. The political and practical problems are enormous, but if policy is serious about reducing overall car-dependency, it is those without cars who should have priority, with single car households next and multiple-car households actively discouraged.   

One equity problem comes up frequently. There have been suggestions that pensioners should have a ration of free permits. Very recently, a compromise policy has been adopted, which increases the numbers and areas for visitor permits, specifically for pensioners over 75 years old. The issue here is that the majority of decision-makers and officers (oddly enough the men and the young!) are anxious about the possibility of some increase in car use and also a black market in permits. Others (the ladies of mature years!) consider that these problems are unlikely to be significant because the ration is still small compared to the use rights of any resident car owner. They think that if a few lonely pensioners, who never have visitors, make a bit of extra money, this is not a cause for major worry. In fact, our SPRITE analysis would suggest that these old and poor people have managed to get their hands on a tiny ration of ‘tradable permits’, which are instruments much favoured by some environmental economists. 

Internal Market and Non-Distorted Competition

Neutral: No major impacts

Trans-European Networks

Not Relevant

Modal integration
The policy seeks to encourage modal interchanges at locations, where they will reduce transport intensity and environmental load, (near to travellers’ homes) but discourage those journeys, which are mainly by car but use public transport, for short final inner-urban sections. A more pro-active contribution to modal integration requires links with other policies and other policy makers.

Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Barriers to implementation
	Barriers to implementation are perceived problems by some local interests, who are not convinced that sensitive implementation will give a situation in which all may win.


Implementation timescales

Policies are being implemented now

Acceptability

	The key to acceptability is full consultation, adaptability to local needs and wishes and the guarantee of an ex post review, which will allow for changes in the light of problems, which show up 


I. Useful supporting Measures

For long-term success, supporting measures are not just useful, they are necessary. Public Transport must be improved, particularly for commuters but also for other journey purposes. Land Use must be modified to reduce the need to travel. Facilities and priorities for pedestrians and cyclists must be changed in order to increase their attractiveness for city dwellers. If there is a crude policy of restraint without an integrated strategy of complementary measures to make inner-urban activity workable and indeed enjoyable, the recent revival of the inner city will go into reverse and its inhabitants will depart to a more transport-greedy life elsewhere! 

Other practical constraints

Availability of off-street parking puts some limit on the use of this tool. Even if there were legislation to try to prevent it, it would be extremely difficult to prevent non-car-users, who own private parking spaces, from making informal arrangements with would-be commuters and others. On the other hand, this may an element of slack in the system, which will ease the shock to existing work and living patterns and allow  for adaptation over time.

There is another problem that will eventually have to be faced if the potential of the policy as a tool of transport reduction is to be fully realised. That is that Local Authorities can become dependent on parking revenue. The worthier the purposes for which the money is ring-fenced (pensioners’ travel passes, local traffic management) the more difficult it is to envisage going without it. In Camden, resident car permits are issued at just under cost, pay-and-display and (to a more modest degree) visitor permits generate a surplus and a roughly equal surplus is generated by Penalty Charge Notices. This level of penalty charge revenue represents a particular balance of risks, which motorists are prepared to take.
The sad truth is that the bigger the surplus that the Local Authorities receive from Penalty Charge Notices, the more their traffic reduction policies are failing. The hard choice is that of whether they are prepared actively to seek to develop enforcement regimes, which will reduce  the need for travel, support local communities and encourage and improve willing compliance. If such policies were successful the Penalty Charge Notice revenue would wither away.

Sources

II. Formal Review of the Primrose Hill & Elsworthy Controlled Parking Zone. Report to the Environment (Streets & Transport) Sub-Committee, London Borough of Camden, 13th May 1999 Contact: Doug Amer, e-mail doug.amer@camden.gov.uk

III. Review of the West Kentish Town Controlled Parking Zone (CA-L and part CA-F), Report to the Environment (Streets & Transport) Sub-Committee, London Borough of Camden, 15th February 2001: contact Sam Monck: email sam.monck@camden.gov.uk

IV. Review of Controlled Parking Zone in the East Kentish Town Area. Report to the Environment (Streets & Transport) Sub-Committee, London Borough of Camden 15th March 2001.  Contact: Alan Butcher e-mail alan.butcher@camden.gov.uk

Review of Controlled Parking Zone in the Camden Square Area, Report to the Environment (Streets & Transport) Sub-Committee, London Borough of Camden, 15th March 2001 Contact Alan Butcher

 e-mail alan.butcher@camden.gov.uk          

‘Interchange in London- Patterns of Access and Interchange at Rail Stations outside Central London’ London Transport Planning, July 1997.

‘A Transport Strategy for London’ The Department of Transport HMSO 1996

‘Travel in London- London Area Transport Survey 1991 Government Statistical Service HMSO 1994

‘Paris-London- A Comparison of Transport Systems’ London Research Centre, HMSO 1992 

‘Transport Statistics for London-1998’ Government Statistical Service, UK 1998

'Parking for Carers and visitors to vulnerable residents' Report of Director of Environment, Department for Submission to Streets & Transport.  Sub-Committee, London Borough of Camden, 14.6.2001. Contacts: Belita Clahar or Alan Butcher (Traffic Programmes & Safety) or Aboo Mehdi (Parking Solutions)  e-mail Belita.Clahar@Camden.Gov.UK; Alan.Butcher@Camden.Gov.UK and/or

Aboo.Mehdi@Camden.Gov.UK
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V. Preface

VI. Internet Shopping

VII. Home Delivery by Supermarkets
Internet shopping is a vast area of retail encompassing sites for conventional stores and chains, sites for catalogue retailers and sites for businesses that sell through the internet alone, including direct sales from manufacturers. In addition to these business to customer sites, there are also new business to business sites. The range of products that customers can now purchase via the internet is extensive, including financial brokerage, computer goods, books, events tickets, consumer electronics, music and video, travel, toys, apparel, home and garden products, gifts and flowers, and food. The business to business sites facilitate the exchange of parts, services and goods between businesses. The internet has also removed many international boundaries to trade, as for example, customers in Europe, can now purchase goods directly from America. The changes in purchasing behaviour by consumers and businesses brought about by these e-commerce developments cause consequent changes in the supply chain and freight movements at an international level, as well as potential changes in consumer travel patterns. In terms of freight and logistics the changes are largely alterations to existing practices, using existing infrastructure and facilities in new ways, rather than major new developments. In terms of passenger journeys, it is likely that routine trips to purchase stock goods could be replaced by internet shopping, whilst trips to purchase specialist goods will continue. In other words, the development of internet shopping is an evolution, rather than a revolution.

To study the transport impacts resulting from all areas of e-commerce would require an extensive study, encompassing a review of work in retail, as well as passenger transport/personal activity patterns and travel behaviour, and freight and logistics. Thus, a single market is evaluated here, to provide an example of the impacts internet shopping can have, with evidence drawn from previous wider studies where possible. The single market evaluated here is the internet grocery shopping market facilitated by supermarkets. This market is studied as it is thought it has greater potential to reduce passenger journeys than the internet market for other goods. For example, passenger trips to a city centre or shopping mall to purchase a book are rare; such purchases are usually made as part of a multi-purpose trip to the shops. Thus, purchase of the book via the internet, may not stop the trip being made. Conversely, dedicated trips to the supermarket are relatively common, thus the potential for internet shopping to replace trips is greater. Golob & Regan (2001) point out that “On-line shopping for groceries and household goods can be particularly important for activity and travel behaviour, because this activity is much more repetitive than other types of shopping.” The study is also dominated by UK examples, as the market for supermarket shopping via the internet is currently most developed in the UK. However, there is potential for other European markets to grow rapidly in the near future, and this potential will be highlighted in the report.

Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Internet shopping: home delivery by supermarkets


ii) Description

	This is a new product.

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. Other goods and services are new to the home delivery market. The most popular internet purchases in Europe by market penetration are financial brokerage, computer hard and software, books, events tickets, consumer electronics, music and video, travel, toys, apparel, home and garden, and lastly food and wine (Boston Consulting Group, 1999a in OECD Economic Outlook 2000). Food and wine has less than 0.5 per cent market penetration.


iii) Linkages targeted

	The linkage between trips and flows, flows by mode, passenger kms and vehicle kms. (See figure 2.4 in D2).


iv) Outline of impact pathway

	Internet shopping: supermarket home delivery offered to a growing number of people


Short term


Shopping trips





Delivery trips


decrease





increase


Long term


Customers adjust shopping habits


Supermarket style and location changes with consequent changes in land use


v) Markets, purposes/commodity types, modes, area types targeted

	The grocery market is targeted. The UK grocery market was worth approximately £100 bn (157 bn EUR) in 2000. A tiny percentage of this  - 0.40% - was online. Thus, the online market is worth £400m (628 m EUR). This is thought to be the largest online grocery market in the World, given that it exceeds other EU and the US market. The average grocery market for the six EU countries (France, Germany, Italy, Netherlands, Spain, Sweden) quoted by Dodd is worth £97m (152 m EUR). It is also said that the UK has the most developed online retail market overall, as British consumers are more used to giving credit card details over the telephone, and are thus less concerned about the security issues around providing this information over the internet (Dodd in Financial Times, 2000)1. Data from Eurobarometer (October 2000) supports the idea that the UK currently has the most advanced on-line retail market with figures showing that the UK has the highest percentage of internet users who regularly shop on-line, in Europe. Whilst the UK on-line grocery market may not remain the largest in Europe, for reasons outlined below, US data suggests that the portion of the grocery market that is on-line in any of the EU countries will not become significant in the foreseeable future. Golob & Regan (2001) suggest revenues of US$1-2bn (Jupiter Communications, 2000) and US$6bn (Yankee Group, 2000) for the on-line groceries and household goods market in the US in 2000, with a projected revenue of US$11bn by 2003. This represents a 450% or 83% market growth from the year 2000, yet it is still only 2% of the total grocery market (Golob & Regan, 2001). One reason for the small market share of on-line grocery shopping could be the target market suggested by Golob & Regan (2001), that is “fully employed female heads of household, who typically have very busy activity schedules.” This is clearly only one of the many consumer groups who use traditional bricks and mortar supermarkets.

Changes in the grocery market result in changes in the passenger and freight transport markets. Whilst the on-line grocery market is small, changes in the travel behaviour of even a comparatively small number of people can be important when aggregated together. Home-delivery from supermarkets has the potential to significantly reduce the number of personal shopping trips, which currently account for 19 percent (Brown in OECD, 1999) of personal trips in the UK. Transport Statistics Great Britain (2000) states that an average of 668 car kilometres are travelled per person, per year for shopping. Nevertheless, it should be noted that this potential may not be realised, especially on a Europe wide basis, as there is a strong tradition of frequent, local shopping for fresh produce in some areas of Europe. Conversely, the number of, and distance covered by delivery trips will increase. The exact nature of changes in personal and freight transport resulting from on-line grocery shopping are not well understood (Mokhtarian, c2000; Euro-CASE, c2000). It is not clear to what extent on-line shopping will supplement existing shopping trips, or replace them. Golob & Regan (2001) note that in the US, using the internet as a research tool influenced US$51bn of off-line spending [all commerce] in 1998. Mokhtarian postulates a number of trends; travel for manufacturing and delivery will increase as e-commerce supplements store shopping, whilst travel by the consumer will decrease by an amount dependent on the extent to which shopping was chained to other activities. Some of the time saved may then be spent on other out-of-home activities which generate travel, although, Golob & Regan (2001) suggest that most of the time saved will be spent on activities at home. Mokhtarian (c2000) also raises the issue of uncertainty regarding the net impact of provider-side delivery of goods, depending on the extent to which the consumer trip was chained to other trips, and the extent to which the provider trades-off between efficiency and timeliness of delivery. 


1 That said, the French have been making extensive use of Minitel for many years now. Minitel is a video based, teletext system for accessing information and purchasing goods and services, which requires users to supply credit details via the system. In Belgium there is an extensively used Giro system which facilitates the debiting of accounts using a pin code in shops, and to pay bills. Nevertheless, Euro-CASE (c2000) cites “fears about the financial security of telephone/internet transactions” as a reason why retail via satellite channels has not become popular yet. This suggests that if  consumer attitudes to the way they use their credit and debit cards influences the speed at which internet shopping develops, then countries where other remote payment systems are already in operation, may develop internet shopping markets more rapidly, than countries where cash is strongly favoured, and provision of credit details over the telephone or internet is treated with great suspicion. Traditions of this nature are most common in parts of Southern Europe. However, it is also reported that the existence of such well established systems as Minitel (which does not appear to be used extensively for supermarket shopping) could inhibit the up-take of Internet shopping, as customers are reluctant to transfer to the new system (Euromonitor 2000).
	Golob & Regan (2001) suggest that e-commerce will lead to “smaller, more frequent shipments”, with traditional package pick-up and delivery services being expanded to pick-up groceries delivered to a local depot by the provider, and take them on to the consumers home, adding an extra link to the delivery chain. Mokhtarian (c2000) also points out that as “the internet offers global reach to even small providers, manufacturing and delivery travel may increase as consumers and businesses order products and services from distant providers.” Despite all this speculation on the changes to freight transport, it is possible that it is changes to personal travel that will have most impact, as a report summarising research findings on e-commerce and freight transport from TRB 2001 (Keen, 2001), suggests that changes to freight movements are more about using existing systems in new ways, with new technology, that is evolution rather than revolution.


vi) Innovative element

	The innovative aspects of supermarket shopping via the internet are the development of a new avenue for grocery and home produce, as part of the wider move to ‘e-everything’. There is also innovation on the part of supermarkets, which are expanding into other markets, e.g. white goods, books, cds, internet banking and lifestyle advice via the internet. It is thought that the expansion in range of goods is predominantly a UK trend at the moment, as the UK market is more developed. 

Innovations in freight and distribution logistics are brought about by the need for a fleet of delivery vans to take produce to consumers’ homes. Where supermarkets develop order-fulfilment and distribution centres instead of meeting these rolls using existing stores, further innovation is also likely, including changes in land use and trip rates.

Innovative lifestyle impacts are also possible, as time is freed from the need for a weekly shop. However, there is a danger that lifestyle changes could include undertaking new leisure activities which generate as much, if not more car travel as the weekly shop previously did.


Assessment Framework Report

Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	Changes in vehicle Kms travelled:

Bunney (1998) states that the average distance travelled by households to and from supermarkets is 16km. The majority of trips are by car, and for the purposes of this assessment, it will be assumed that all supermarket trips are by car. Even in European countries where there is still a culture of shopping for fresh produce on a daily basis, at local shops, there is a growing trend towards super/hypermarkets encouraging car use (Euromonitor Consumer Lifestyle reports, 2000). Using Bunney’s data on frequency of supermarket trips, an average of 1.3 per week can be calculated. This equates to approximately 21Kms per household, per week, or 1082km per year. However, Bunney goes on to state that such figures are likely to be an over estimation, as many supermarket trips form part of a trip chain, as people very often shop on the way home from work. Thus, Bunney’s figures are thought to be in line with those for shopping in TSGB, 2000, which states that 668Kms per person, per year are travelled for shopping. Bunney concludes that the saving in kilometres travelled to and from supermarkets will be less than the 1082Kms calculated above due to the trip chaining, and the fact that a number of those Bunney interviewed stated that even if they used internet shopping (perhaps for bulky goods) they would continue to visit the supermarket. Bunney gives an average household saving in kilometres travelled to and from the supermarket of 9.2kms per week. This is 58% of the single journey purpose, there and back distance currently travelled to and from supermarkets per household, per week (16kms). This is lower than an as yet unsubstantiated finding that 70 to 80% trip reduction is possible (Cairns, 1998)
.

In terms of delivery trips, evidence from Bunney (1998) suggests that the average distance travelled by the delivery vehicles per drop is between 8.4kms and 5.5kms. Given that many people shop on the way home from work, the only part of their journey dedicated solely to shopping is that between the supermarket and home2. Hence, it is this distance that should be compared to the average distance travelled by delivery vehicles per drop. Taking the supermarket to home saving in distance travelled per household, per week, the figure is 4.6km. This is clearly less than the distance travelled by delivery vehicles. Thus, it suggests that home delivery could actually increase total vehicle mileage, rather than decrease it, as is frequently assumed. The increase would be between 3.8kms and 0.9kms.

It should be noted that more research is clearly needed given the conflicting evidence. However, it is thought that home delivery of supermarket shopping, as a means of reducing vehicle kilometres should be approached with caution. Whether fulfilment of orders is from local stores, or more centralised depots, the chains of delivery drops are likely to become longer and/or more intense if there is a substantial increase in home delivery. Thus, reductions in pollution will be dependent on vehicle types, fuel, road conditions and the number of cold starts, rather than vehicle kilometres. Clearly, the situation with regard to congestion is less complex, but if Bunney’s predictions are correct, it will increase.
It has been noted that examining effects in terms of vehicle kilometres travelled could be a misleading measure of transport activity, as different types of driving have different environmental impacts. For example, the difference between steady motorway driving and in-town driving. However, the references discuss in terms of vehicle kilometres travelled, thus it is not possible to quote other figures without further primary research.


2 Whilst it is recognised that for some people, the supermarket may be on the route home, it is thought that a trip to the supermarket will include some deviation for most people, given the trend for a smaller number of large, out of town supermarkets, as opposed to a larger number of local stores, that has developed over the past decade.

Scale

	Customer base limited to those with internet access, who also live within the catchment area of supermarkets offering home-delivery. In the UK 49% of all adults have internet access, a 20% rise since 1999 (Travis in The Guardian, 24th January 2001). This is expected to increase, as the year on year percentage increase accelerates. However, access is biased towards the affluent, the young, men and those living in the South (Travis in The Guardian, 24th January 2001). In terms of the coverage of supermarket catchment areas in the UK, the whole country is covered, as one supermarket offers nationwide delivery. However, it should be noted that the product range of this supermarket is lower than the leading internet shopping provider. Data on the coverage of this supermarket has not been obtainable. A further factor influencing the up-take of supermarket shopping via the Internet is being at home to receive deliveries. This puts increased pressure on supermarkets to deliver out of work hours. At existing UK market penetration levels, it is not always possible to place an order, as a convenient delivery slot is not available. There are two known approaches to solving this problem. Firstly, delivery to the workplace (Waitrose, 2001), and secondly reception boxes bolted to the outside of peoples’ homes (Dodson in The Guardian, 11th January 2001). There are pilot schemes for both of these solutions, but data on their success and the effect on up-take is not yet available. A third solution would be for local neighbourhood stores to act as transit points for deliveries. An individual’s order could be delivered to a local shop during the day, and the individual could collect it on the way home from work. Whilst this could increase the up-take of supermarket home delivery via the Internet, and have positive re-bound effects in terms of regenerating local shops, it may not help to reduce car use. As crates of groceries could be large and heavy, an individual will still want to drive to the shop to collect it, instead of walking. This could mean the individual continues to drive to work on shopping days, or if they make a dedicated journey from home, the number of cold starts could increase.
At an EU level, internet access is lower, making market penetration of internet based supermarket shopping  lower than in the UK. Nevertheless, internet access is increasing, and the launch of home delivery services is imminent for a number of supermarkets. This will increase coverage of home delivery services, by building on existing services such as Caddy-Home from Delhaize in Belgium. These factors combined are likely to add impetuous to the up-take of home delivery services. However, it should be noted that there are cultural factors, which mean growth of home delivery via the internet is likely to be slower than in the UK. In some areas there is resistance to non-cash payment systems, which is likely to mean that remote payment systems will be treated with greater suspicion than elsewhere. In other areas there is a particularly strong culture of shopping for fresh, local produce that can be inspected prior to purchase. In this situation, stock goods could be purchased via the internet, but if the trip to the supermarket by car is retained to by fresh produce, customers may prefer to continue buying everything at once. In France, many customers are used to the concept of home delivery due to the existence of Minitel, but are reluctant to change mediums. However, the imminent launch of home delivery by one of the major supermarkets could change this.

Given the contradictory evidence under traffic intensity above, two scenarios have been assumed for the assessment of impact scale. A scenario based on a low on-line share of the grocery market, where by there is no change in total vehicle kilometres (i.e. car kilometres are replaced by an equal number of delivery van kilometres), and a scenario based on a high on-line share of the grocery market, where by there is a small reduction in car kilometres, and an increase in delivery van kilometres equal to 90% of the reduction in car kilometres, resulting in a very small reduction in vehicle kilometres. Dodd in the Financial Times 2001 reports that the on-line share of the UK grocery market is likely to be 5.37% in 2005. This will constitute the high scenario. The low scenario is the mid-point between this and the current level (0.40%), i.e. 2.49% market share. The scale of changes in kilometres is calculated by multiplying Bunney’s figures above by the increases in market share over and above the current situation achieved in the low and high scenario. All figures are based on the UK market data, thus it should be borne in mind that impact scales calculated are likely to be lower for the rest of Europe.

Thus, under the low scenario, the on-line share of the grocery market has increased by 2.09%. Thus, car kilometres, per household, per week for supermarket shopping are likely to decrease by 9.6kms, and the distance travelled by delivery vans will increase by 9.6kms. Under the high scenario, the on-line share of the grocery market has increased by 5.33%. Thus, car kilometres, per household, per week for supermarket shopping are likely to decrease by 24.5kms. Delivery van kilometres are likely to increase by 22kms. The time scale for such changes is not clear, as there are conflicting influences at work. Whilst developments in e-commerce technology and order-fulfilment logistics are rapid, changing habitual behaviour such as supermarket shopping, especially given that it is influenced by local cultures, is a much slower process.


II Unit environmental load

Impact in specific market(s)
	The environmental load per pound/euro spent on groceries will be reduced.


Scale

	-


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	Based on the high and low scenarios above, the changes in emissions as a result of increased use of supermarket home delivery are as below:

Low scenario, changes in CO2:

· A reduction of 9.6 car kms per household, per week, achieves a reduction of 1920g/vkm per household, per week.

· An increase of 9.6 light goods vehicle kms per household, per week, achieves an increase of 2880g/vkm per household, per week.

· Thus, the low scenario represents a 960g/vkm per household, per week, increase in CO2 emissions.

High scenario, changes in CO2:

· A reduction of 24.5 car kms per household, per week, achieves a reduction of 4900g/vkm per household, per week.

· An increase of 22kms light goods vehicle kms per household, per week, achieves an increase of 6600g/vkm per household, per week.

· Thus, the high scenario represents a 1700g/vkm per household. Per week, increase in CO2 emissions.

It should be noted that these calculations are based on figures in Annex B of D5, and must thus be taken as indicative only.


Local emissions, urban/rural kg per annum

	The local emissions for the high and low scenario on urban and rural roads are as follows:

Low scenario, urban roads



rural single c.way roads
Reduction of 9.6 car (petrol) km per household, per week:

· PM10 down 0.1248g/km



down 0.1248g/km

· NOx down 6.24g/km



down 7.104g/km

· SO2 down 0.1824g/km



down 0.144g/km

· CO down 45.216g/km



down 29.76g/km

Increase of 9.6km light goods vehicle (diesel) kms per household, per week

· PM10 up 1.7088g/km



up 1.2864g/km

· NOx up 6.432g/km



up 4.8g/km

· SO2 up 0.5856g/km



up 0.5088g/km

· CO up 7.584g/km



up 5.568g/km

Net change

· PM10 up 1.584g/km



up 1.1616g/km

· NOx up 0.192g/km



down 2.304g/km

· SO2 up 0.4032g/km



up 0.3648g/km

· CO down 37.632g/km



down 24.192g/km

High scenario, urban roads



rural single c.way roads
Reduction of 24.5 car (petrol) km per household, per week:

· PM10 down 0.3185g/km



down 0.3185g/km

· NOx down 15.925g/km



down 18.13g/km

· SO2 down 0.4655g/km



down 0.3675g/km

· CO down 115.395g/km



down 75.95g/km

Increase of 22km light goods vehicle (diesel) kms per household, per week

· PM10 up 3.916g/km



up 2.948g/km

· NOx up 14.74g/km



up 11g/km

· SO2 up 1.342g/km



up 1.166g/km

· CO up 17.38g/km



up 12.76g/km

Net change

· PM10 up 3.5975g/km



up 2.6295g/km

· NOx down 1.185g/km



down 7.13g/km

· SO2 up 0.8765g/km



up 0.7985g/km

· CO down 98.015g/km



down 63.19g/km

These figures have been calculated using emissions factors in the UK Emissions Factors Database at http://www.rsk.co.uk/ukefd/index.htm (as presented on 28/2/01). See database for details of assumptions behind factors.




Noise

	If distribution depots are developed, noise may increase around these. If store based delivery is favoured, no change is expected.


Space occupied by transport infrastructure, km2
	No significant change expected, although development of a distribution depot network could result in a small increase in space occupied by transport infrastructure, and larger net increase in land take on the outskirts of town, if existing stores are retained instead of being converted.


Economic growth and development

	In terms of GDP, changes are not anticipated. As this measure is concerned with retail rather than production, it is not thought that any indirect changes in production will alter the total production output. If people were to do something more productive with time freed from supermarket shopping, production may increase, but the decrease in fuel consumption (and possibly car ownership in the long term) would cause a compensatory decrease in production. Without real world evidence regarding what. If anything people would do with time freed from supermarket shopping, it is not possible to make any more accurate prediction of changes in production.


Internal market

	As the Euromonitor Consumer Lifestyle reports (April 2000) report substantial room for the development and expansion of home delivery services, there is considerable room for growth in the internal market.


Non-distorted competition 

	-


Modal integration

	No change anticipated.


Safety

	A reduction in traffic could bring about a commensurate reduction in accidents.


Trans-European Networks

	No change anticipated.


Employment

	In the short term, jobs could be generated as stores continue there existing operations and expansion plans are followed, at the same time as new order-fulfilment and distribution jobs are created. This could also have implications for land use and trip patterns, if large out-of-town depots are developed, instead of re-developing brown sites in inner areas. Out-of-town sites are likely to use green space, and decentralise employment, with passing trade consequences for businesses in towns. It could also generate car trips, if public transport services are not developed to service out-of-town depots. In terms of freight movements however, keeping large goods vehicles out of towns will reduce the noise, pollution and congestion they cause. In the longer term, if store operations are reduced and replaced with fulfilment and distribution, there could be little change.


Transport system efficiency

	The effects on transport system efficiency are unclear. Whilst e-commerce as a whole has the potential to produce very efficient freight systems, based on immediate access to information, and goods and services, as well as shared delivery vehicles, facilitated by the internet, home delivery from supermarkets could buck this trend. As home delivery from supermarkets includes fresh produce (a trend for only ordering stock goods, and continuing to visit the shop for fresh produce does not appear to have developed to date) there is a chance that providers will focus on timely deliveries rather than efficiency. This is especially true whilst the number of customers remains small and comparatively scattered.

If personal trips decrease (there is no trend for continuing to drive to the shop for fresh produce, and new trip generating activities do not replace the shopping trips replaced by on-line shopping) there is potential for congestion to be reduced, which would improve network efficiency. This network efficiency could be further improved if not needing the car to visit the supermarket on the way home could be translated into using an alternative mode.


Social dimension – equity, cohesion

	Equity issues are complex. In the short term, PC owners clearly stand to benefit, as do non-car owners who could place more emphasis on gaining internet access to make their shopping easier. However, in the long term it is a European aim that the internet is as widespread as the telephone. Thus, in the long term problems around access to provisions could be reduced. However, this is on the basis that people know how to use the internet to order goods, and over come cultural issues, which favour cash payment for fresh, local produce. If home delivery develops to the extent that the number and density of stores is reduced, before internet access is ubiquitous those without internet access will be disadvantaged in the short term. Existing PC and car ownership trends in the EU suggest those who could be disadvantaged are those living in areas with less than average income. It is also worth noting that these are often the areas where cultural factors bias against the up-take of home delivery (Euromonitor, Consumer Lifestyle reports, April 2000).


Rebound Effects
	There is a variety of potential rebound effects from supermarket shopping via the Internet. However, there is a lack of evidence, so without further research to look at what people do with time freed, and the logistical response of supermarkets, it is not possible to make accurate predictions regarding potential effects. Potential rebound effects that would benefit from research include, increased driving in time freed, isolation as a result of leaving the home less, renaissance of local shops as intermediate distribution points (with associated community effects) and supermarkets demanding a subsidy to provide a home shopping service where it is not economically viable, if home shopping is pursued as a government/EU backed policy, and possibly internet access subsidy in areas where take-up is low. Another possible rebound effect is double parking by delivery vehicles, but this could be solved by every street (or there about) in congested areas having a delivery vehicle parking space, and vehicles being equipped with trolleys to wheel crates around the street.
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Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements
	Currently, home delivery is being developed as a commercial venture, and this is likely to remain unchanged.

Clearly, structured expansion of the service as part of transport policy would require government assistance with the expansion of internet access for non-PC owners, such that everybody has access to the commercially developed home-delivery services. This could require subsidy in more disadvantaged areas, and/or if internet up-take does not result in increases in profit for suppliers of PCs and internet service providers.


Useful supporting measures

	Educational programmes to ensure everybody knows how to use the internet to order goods, and to over come cultural biases.


Barriers to implementation

	There are a number of barriers to implementation, including the cost of expanding internet access and use, a low utility perceived by shoppers and low profit levels achieved by some home-delivery providers. The later two barriers are inter-connected in as much as customers perceive internet shopping as slow, cumbersome and less reliable (in terms of receiving the goods ordered), therefore services are not used, they fail to make a profit, and therefore fold due to lack of profit to reinvest, and improve the system.


Acceptability

	Public acceptability issues are likely to arise if governments subsidise internet access for shopping purposes, as this may be seen as a luxury. However, acceptability problems may be less amongst non-car owners (especially the poor) and those living in rural areas remote from supermarkets.

Acceptability may be an issue in the business community if governments are perceived as helping certain retailers, instead of struggling industries. Opposition is particularly likely from retailers neighbouring supermarkets who may lose passing trade.


Public sector finance feasible?

	-
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Part 1 - Rationale

i) Title of measure

	Car Free Housing/Car-Capped Housing


ii) Description

	‘Car  Free Housing’ is an Urban Development policy, which allows 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 in a variety of European locations during the 1990s. A recent survey identified projects in Amsterdam, Edinburgh, Freiburg, Hamburg and Vienna. These projects comprise housing developments, which have been constructed either  with no on-site parking provisions at all, or with on-site parking at much below modern conventional standards. The developments differed, in the level, kind and cost of incentives to car-free living and also in the strictness with which off-street parking was controlled.

 In order to address the potential of car-free developments to reduce transport and travel, it is helpful to focus on a case or cases, where the planning permission to build housing without parking places also removes the rights of residents to park in the nearby streets. This kind of policy is only applicable in Controlled Parking Zones, where parking is limited to permit holders, where the regulations are fairly strictly enforced and supported by penalties for unauthorised parking. Such a policy was introduced in the London Borough of Camden in the mid 1990s. Camden’s ‘Green Transport Strategy’, adopted in 1997, included a target that 25% of residential planning permissions in the ‘Central London’ part of the Borough should be ‘Car Free’.. For this purpose, the Central London Area is defined as including the area round the mainline railway termini of Euston, St Pancras and Kings Cross and all of the Borough to the South of them. The policy is now incorporated in the in the Borough’s Unitary Development Plan, adopted in 2000.

The Camden scheme does not, at present, include any of the various incentives (discounts on public transport, automatic ownership of car clubs), which have been tried out elsewhere in Europe. This factor, in conjunction with the removal of rights to off-street parking, means that the Camden scheme probably has the highest ‘stick’ to ‘carrot’ ratio of those, which we have identified. On the other hand, the criterion that car-free schemes should only be permitted at locations, where there is good public transport accessibility is carefully observed and availability of local facilities is monitored. 

An exception to the ‘no-parking’ rule is that spaces for disabled drivers (and those who carry disabled people) are provided on a ‘need’ basis. Residents in Car-Free developments are also eligible for a modest ration of ‘visitor’ permits, in those Controlled Parking Zones (normally those in parts of the borough which lie outside Central London), where visitor permit schemes are in operation.

At present, the car-free planning policy is voluntary for developers. This means that if they wish to provide parking spaces (and can do so while satisfying other planning criteria), there are no adopted policies, which can prevent them from doing so. From the developers’ point of view there is a trade-off between providing more units at a higher density, and accepting a more modest price from purchasers, who will expect to pay a reduced price or rental for dwellings, which come without any parking spaces or rights to park locally. It is up to the developers to decide whether it is to their advantage to go for the ‘car-free’ option.

There is also a complementary policy of ‘Car Capping’. This policy allows the provision of off-street parking spaces for developments in a Controlled Parking Zone, but bars the residents of the developments from buying on-street permits in addition. This limits the number of cars in any one household and also stops residents from buying permits, which are effectively for the convenience of visitors (who can park off-street, while the residents use their permits). The ‘Car-Capping’ policy was agreed at Committee and is part of Camden’s Supplementary Planning Guidance. The policy allows the option of compulsory car-capping, which is obviously necessary if it is to work at all, because there are no ‘carrots’ which planners can offer to developers or residents, who have permission for off-street parking places. In other respects, ‘Car Capping’ can be regarded as a watered down version of a ‘Car-Free’ policy.


iii) Linkages targeted

	The aim of the policy is to break the linkage between residential population and car ownership and use.


iv) Outline of impact pathway

	The hoped-for impact pathway is that attractive car-free or car-capped developments will increase residential densities and population without producing extra vehicle kilometres and congestion. Pressure of on-street parking will also be reduced. It is hoped that there will be a ‘virtuous circle’ whereby higher population will provide more clients and customers to support local services of every kind. This will further reduce the need for car use. Less crowded streets will also improve the inner-urban environment. This will be another factor to encourage more people to want to live in the area.

There should also be more use of public transport by local residents, which may improve load factors outside the main commuter peak periods. This could result in another virtuous circle, if reduced congestion from private cars improves public transport reliability at the same time as increased local use improves the viability of off-peak services.

When people first move into car-free developments, it is likely that there is a strong element of transfer of those who would not use cars anyway. However, there should be some who have made a lifestyle choice, taking into account the new relative. price option on offer. If the policy is to work, it is essential that the relative advantages of the change are positive and encouraging.


v) Markets, purposes/commodity types, modes, area types targeted

	The targeted market is that of people, who wish for the advantages of urban life and who either have no wish for cars or are prepared to give them up in exchange for living in a desired location, at a price which they can afford. Basically it is to support and encourage a preference for accessibility by proximity as against accessibility by private transport use.

All  private journey purposes will be affected. Those who are newly ‘car-free’, will transfer from previous car trips to walking, cycling and public transport, which may include taxis for bulk shopping trips, late night journeys etc and hire cars for special trips. It is likely that those, who move into car-free development will have examined the potential for such transfers and also the advantages of the location for a more locally-based and less transport-greedy lifestyle. 

The key characteristics of an area suitable for this type of car-free development are first that it is identified as experiencing parking stress, second it is within a Controlled Parking Zone, where parking restrictions are enforced and infringements penalised. Thirdly that there should be a high standard of public transport availability.


vi)
Innovative Element

All car-free developments are still at an experimental stage and the long-term impacts and adjustments do not appear to have completely worked through the system for any of them. The Camden scheme has two special innovative features. The first, already noted, is the rigorous bar on off-street parking. The second special feature is that it is not a one-off free-standing project, but a general policy, which allows for the insertion of numerous car-free developments of varying sizes within the urban fabric.

Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	The policy is aimed at the market for urban housing in its relation to demand for private car ownership and car travel for most purposes. Camden’s transport planners have estimated that car-free units will generate two fewer car trips per day than conventional housing units. This assumption will need to be tested.

The first scheme actually to be built was for 41 units in Farringdon Road, Clerkenwell, which is roughly on the border between the true central area and inner London. Most of the early schemes were similarly in the south of the borough and aimed at the market for city-centre living. But the range of schemes is creeping northwards, following the introduction of more Controlled Parking Zones, to the inner suburban areas.


Scale

	The scale of the impact will be related to the scale of development and redevelopment. In Camden, the population is approaching 200,000 in about half that number of households. Since the first ‘car-free’ planning permission was passed in 1996, 79 schemes for a total of 670 units have been approved. The momentum in Camden appears to be being maintained as 18 of the schemes and 173 of the units have been approved in the last year.

These units represent less than 1% of the total housing stock. However, a more significant figure in such a highly developed area is the proportion of new residential permissions and units that are car-free or car-capped. A recently completed review has shown that 51.5% of residential permissions in the Central Area between June 1997 and the end of 1999 were for car-free housing. Thus the original target of 25% was exceeded by over 100%.

In the Central London area there were 389 unit permissions in the 1997 to 1999 period. Some 30% of scheme permissions for that period are reported as completed. This would represent a higher proportion of units, because the schemes for large numbers of units show better implementation rates. If the proportion of units at an advanced planning/implementation stage is added in, it appears that the total implementation rate for permissions exceeds 50%.

A full analysis has not been carried out for the proportion of car-free permissions outside the Central London area, though the number of these is becoming significant. It is reported that the proportion of completions is similar to the Central Area and that the proportion in the course of advanced planning is, in fact, higher. This may be partly due to the fact that there is a greater likelihood of speculative planning permissions in the Central Area, where the pressure of many competing uses is very high.  

The transport planners have assumed that the permitted developments, if implemented, could reduce car trips by 1400 per day. This is a tentative figure based on Camden’s current per household daily trip rate and a higher figure based on the assumption that, if parking spaces were provided, all the units would be taken by car-owning households. Both these trip rates are averages, which include weekends and holidays. This would be equivalent to about 500,00 trips per year or 5.0 million kilometres assuming an average trip length of 10 kilometres(a rounded figure for the average journey to work).

So far, Camden is the only London borough to have got very far with this policy. It is, however, very much in line with the new Mayor’s Transport Strategy, so there is potential for development throughout inner London. Camden has itself just produced a Consultation Document  for a review of the Unitary Development Plan. The further development of the ‘car-free’ policy is one of the issues for discussion.

The examples quoted from elsewhere in Europe show that there is a potential for on-site car-free developments, but mostly in large cities which already have intrinsic attractions and often a vigorous cultural life. Also, in these examples, the car-free restrictions have mostly been limited to the (sometimes quite large) sites. In most instances, residents have had the option of parking in garages at the site boundaries or in the outlying surrounding streets. These are issues which need to be discussed and addressed before the full potential decoupling impact can be discussed in the Europe-wide context.


II Unit environmental load

Impact in specific market(s)
	Reductions in local emissions will be effective in central and inner urban areas, where they are most needed. Reductions in CO2 will contribute to global improvements.


Scale

	The scale of impacts will be proportional to the success of the scheme.
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Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	Our broad assumptions suggest that developments approved so far in Camden  may save 2.8m car kilometres per year. Using the ‘rule of thumb’ suggested in SPRITE Deliverable 5, the gross reduction of CO2 emissions, from these schemes could be 560 tons. The net impact would depend on the proportion of trips transferred to other modes.




Local emissions, urban/rural kg per annum

	Local emissions (urban only)

Using the ‘rule of thumb’ assumptions from SPRITE Deliverable 5 the  reduction in local emissions would be as follows:-

                                   PM   =    0.08 tons

                                   NOx =    1.40 tons

                                   SO2  =    0.14 tons

                                   CO   =   14.00 tons


Noise

	The general impact on noise is likely to be minimal initially. For the larger car-free developments, there is a potential for designing out noise from the immediate local environment.


Space occupied by transport infrastructure, km

Space which would have been used for on-site parking will be saved. In the most central locations, actual space savings may be modest because much new parking space is underground. There is likely to be little potential initially for reducing the amount of space devoted to roads as such. This is because the inner urban road network in London and other European cities was designed for much lower traffic and parking levels.

Economic growth and development

	The policy should be neutral as far as the economic growth as a whole is concerned, except that there will be a reduction in the demand for cars and motor travel. In broader welfare terms, results will be positive for all as long as the freed resources can be used elsewhere. There may, however, be a transfer of service use from outer suburban and out-of-town facilities to more compact  local shopping centres. Residents in car-free units may also be prime users of internet shopping.


Internal Market + Non-Distorted Competition + Trans-European Networks

The policy has no significant relevance to these objectives

Safety

There may be local safety improvements for larger developments, which can exclude vehicles from their internal curtilage. However, this will depend on either voluntary restraint or traffic calming measures to control occasional and emergency vehicles. The history of traffic casualties shows that these were much higher when there were far fewer vehicles on the streets, but drivers were more undisciplined, pedestrians less alert to dangers which were still unexpected and efficient traffic segregation less common.

On the general road network, safety impacts will be minimal. Minor reductions in traffic flows will have to be set against the resultant minor increases in speed.

Employment

The main changes in employment will mirror the changes in the economy. 

There is one particular problem related to employment, which suggests an element of caution may be desirable in choosing car-free housing. It is even more important, when considering   allocations to car-free social housing, because transfers from such housing can be time-consuming and difficult. Once an individual has moved, with his or her family, into a car-free development, it will not be possible for family members to change to a job which needs a home-based car without actually moving house. Doctors, plumbers and cab drivers on 24 hour call may be a tiny proportion of the population, but any family which includes members who are likely to join the ‘on-call’ sectors of these and similar professions should avoid car-free housing.

Transport System Efficiency

The main issues have been covered in the Description section. In general, more compact development allows a more efficient transport system. However, increases in pressure on already congested sections of the public transport network will need to be planned for.

Social Dimension, Equity, Cohesion

There should be no problems of equity as long as two conditions are satisfied. The first is that vulnerable people in need of accommodation should not be coerced into car-free housing, notably when the inability to keep a car may harm their future employment prospects. The second is that the implied commitment to uphold the planning policies and provide the support facilities, which make car-free living acceptable will be honoured
Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Implementation Strategy

The issues in this section are inter-dependent. The policy is already being implemented on a voluntary basis. A general extension to less central areas and, in particular, any move to a more compulsory system will require public acceptance by an increasingly wide section of the population. This is only likely to be achieved  if there is an integrated strategy of public transport, environmental improvement and availability of local facilities. In London, there are hopes that this may be achieved  through the emerging Mayor's Transport Strategy but there will need to be supporting planning measures as well. Many other European cities already have the framework for integrated planning, which is now being re-established in London.

Useful Supporting Measures

A policy of car-free housing can only work in the context of a strategy to support car-free living. This means a planning regime which allows much of life to take place in a local area with schools, shops doctors’ and dentists’ surgeries, libraries, green open space cultural and sports facilities and restaurants all close at hand. It is also necessary to have a public transport network, in which people have confidence and reasonably priced taxis or car clubs for more unusual destinations. Finally, it is necessary to create an environment, which is pleasant and friendly for pedestrians.

Barriers to implementation
	A barrier to extended implementation  is the devotion of much of the population to a motorised lifestyle. We can probably regard the population as divided (for SPRITE purposes) between (i) dedicated greens, (ii) dedicated car lovers and (iii) those who will trade the advantages of car ownership and use for other advantages. In order to increase the policy potential, it will be necessary to achieve ‘hearts and minds’ transformations from group (ii) into group (iii) and even group (i). This will be no easy task given the varied pleasures of car use and the massive publicity machine at the service of the motor industry.

Another potential barrier to successful implementation is the fragmented authority and power to implement an integrated strategy. Camden does not have the power to prevent owners from raising the rents on local shops to a level at which the providers of local services can no longer afford them. Nor can it prevent its suburban and ex-urban neighbours from permitting massive peripheral developments, which harm the profitability of inner-urban shops. In London, there are well-known disagreements about who should have ultimate responsibility for public transport. The emerging Mayor’s strategy has much in common with Camden’s own policies, but it is still uncertain how far and how fast they will be implemented. More fundamentally, any move towards a deregulated public transport system would put car-free residents in an extremely vulnerable position and might lead to the experiment being abandoned.

Similar considerations apply across Europe. The general principle is that for car-free initiatives to work, the authorities that introduce them must either have the power to provide a supportive environment or must be working in partnership with like-minded authorities, who do have that power.


Other practical constraints

There is a real danger that residents may get round the car-free policy by both legal and non-legal means. It is difficult to see how residents can be prevented from hiring private garage space, at least without legislative changes. Because of earlier policies of providing parking with developments of all kinds, there is plenty of this around for those who are prepared to pay. The cheaper and fraudulent option is to team up with a resident, who has no wish or need for a car but who lives in a property, which has a right to on-street parking. This is not so easy in Camden, because the Parking Enforcement Team have already encountered this problem with respect to commuters. However if the car-free resident finds a neighbour who holds a driving license and whom they trust enough to register their car in that neighbour’s name (possibly for a consideration) it is difficult to see how this can be countered. It is also likely that there will be a better intelligence network between neighbours than between residents and daytime commuters..

There is a particular factor, which should be noted, not so much as a constraint but as a danger that the policy may fail to contribute to SPRITE objectives. It is a feature of our polarised society, where income differences between rich and poor have increased over recent decades that, while many families have difficulty in finding affordable accommodation  anywhere near their employment, second-home ownership is rife. Car-free developments represent  a cheaper tranche of inner urban accommodation. They may encourage even more people to occupy inner urban accommodation during the working week but to depart for transport-greedy rural living  weekends.

Another cultural problem was revealed by a Netherlands scheme, where people combined a car-free normal life with an enormous average per person total for air miles, presumably related to a desire to balance stay-at-home living with particularly far-flung holidays

Acceptability

	The evidence, so far, is that car free schemes are acceptable, where the conditions are right. More time is needed to see how they will develop in the future.


Public sector finance feasible?

	Public Sector Finance may be available for car-free Social Housing. However, it should only be used, for this purpose, with the qualifications on nominations noted above.


(1) Sources

Bremen: A Car-Free City

http//www.epe.be/workbooks/tcui/example7.html

Car-Free Housing in European Cities: A Survey of Sustainable Residential Developments

Jan Scheurer, Murdoch University, Perth, Australia

http://wwwistp.murdoch.edu.au/research/carfree.

Car-Free Cities/Neighbourhoods

http://www.nottingham.ac.uk/~lazw…blios/bibs/sustravs/refs/ST25.html
‘Green Transport Strategy and Action Plan’ London Borough of Camden, Environment Department, 19th November 1997. UK

 ‘Unitary Development Plan’ London Borough of Camden, March 2000, UK

‘Camden’s Green Transport Strategy: Taking steps for a people-friendly Camden 2001-2003’

London Borough of Camden, Environment Department,, April 2001, UK

‘Achieving  New Housing Developments with Reduced Car Provision’ Joseph Whelan, Cambridgeshire County Council (Formerly London Borough of Camden) Material for the Conference on ‘Laying the Foundations for less Car Dependent Living’, Rochester, Landor Conferences c/o ‘Local Transport Today’, June 2000, UK

‘Car-Free Housing Review’ Report to Environment (Development Control) Sub-Committee, London Borough of Camden 31st May 2001, Contact: Laurie Baker, e-mail: laurie.baker@camden.gov.uk

‘Planning for Camden’s Future: Camden Unitary Development Plan Review: Key Issues Consultation’, May 2001, UK
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Part 1 - Rationale

i) Title of measure

	Tradable permits


ii) Description

	Tradable permits are designed to achieve a given environmental goal at the lowest possible social costs. The policy target is defined in the quantity space and the associated consistent equilibrium price of the permits will be determined by the market through free trade of the permits. 

Cost-effectiveness (reaching the environmental objective at lowest cost), which is only a necessary but not sufficient condition for Pareto efficiency, is the central criterion for tradable permits. Tradable permits and Pigouvian taxes can be shown to be equivalent in terms of allocative (Pareto) efficiency so long as the target of the former is consistent with the optimal level of the externality.

Tradable emission permits are one of the advocated solutions of the European Commission strategy for integration of the environment into economic policy (EC, 2000a). They are recognised as potentially attractive market based means of implementing environmental objectives when an absolute quantity of pollution is the policy target. 

Emissions trading for greenhouse gases is one of the mechanisms introduced in the Kyoto Protocol for its cost-effective implementation. The European Commission has suggested (EC, 2000b) commencing an emissions trading scheme within the Community to prepare themselves to the international trading foreseen in the Protocol.

The terminology of environmental trading is varied and sometimes inconsistent. Environmental economics literature deals traditionally with emissions trading. The generic term for the unit of trade is a permit. Permits fall into two broad categories. “Allowances” are allocated to an emission source and must cover all of the emissions from the source, while “credits” are generated when an emission source reduces emissions below an agreed baseline. Allowance schemes allow all emissions to be traded while credit schemes only allow emission reductions to be traded.

In an allowance scheme an emission “cap” refers to an aggregate emissions limit applied to a group of polluters for a given period. An annual cap is commonly referred to as an emission “quota”, while a cap covering a period of several years is termed an emission “budget”. 

Permit “banking” refers to retaining surplus permits for subsequent use, while permit “borrowing” refers to using permits  from subsequent compliance periods to cover current emissions. “Grandfathering” is a colloquial term for the allocation of permits on the basis of historic emissions or previous regulatory control.

While tradable permits have received attention primarily as an incentive mechanism for reducing emissions from fixed sources, it has been argued that they may represent a cost-effective instrument to control vehicle emissions and congestion. 

User-oriented schemes and supply-side oriented schemes have been proposed for regulation of road transport externalities. This is the area where most research has concentrated due to the high social costs of road transport. An assessment of the schemes based mainly on theoretical expectations is in Verhoef et al. (1997). User-oriented schemes can be directed toward vehicle ownership or toward road and public space usage (including also parking). Supply-side oriented schemes can be directed toward the automobile or the fuel industry.

1. Vehicle ownership permits. 

The instrument of vehicle quota schemes (as in the Singapore scheme) is rather crude because not many externalities are directly connected to car ownership. Emissions class certificates freely tradable among vehicle owners can stimulate technological innovation and the purchase of cleaner and more energy-efficient cars. These certificates can be defined in class units so that owners of cleaner vehicles require fewer certificates than those owning less clean vehicles. 

2. Tradable permits in the regulation of road usage. 

A first scheme is the tradable driving day rights as proposed by Goddard (1997) for Mexico City. An overall target policy in terms of total vehicle days is specified and car users can choose their driving days generally leaving them with higher benefits of road usage than without tradability. 

A second scheme is that of tradable vehicle miles where each individual would receive a certain number of personal vehicle miles which could subsequently be traded so as to accomplish an eventual distribution where only the vehicle miles with the highest benefits would remain.

In a tradable fuel permits scheme the regulator should specify an overall target in terms of total fuel consumption. For road users who do not possess permits, such as foreigners or people who forget to carry them, ordinary fuel taxes could be used or permits could be offered for sale at the stations.

For the regulation of congestion and localised environmental externalities, in particular in urban areas, tradable road pricing smart cards would combine the flexibility and efficiency of electronic road pricing with tradable permits. With a smart card system road users would have a counter in their cars that ticks off a certain number of units from the smart card per mile driven, depending on the time and area of driving. A system of tradable smart cards increases the social acceptability with, for example, a given number distributed for free. Additional smart cards may be offered for sale with the advantage that the price charged by the regulator creates the upper limit for the market price.

Tradable parking permits for residents, for example on a yearly basis, could be used to arrive at an efficient occupation of the limited parking space available for residents. An additional pricing scheme could then coexist, aimed at irregular visitors of the residential area. A similar system could be developed for central business districts with a complementary parking pricing system.

3. Tradable permits in the automobile industry. 

Under a scheme of corporate average environmental quality (CAEQ), standards are specified and each firm has the possibility of achieving the standard as efficiently as possible although trading between firms is not allowed (model of the US CAFE programme). Under a scheme of standards for sectoral average environmental quality (SAEQ), producers of automobile are allowed to “pool” their sales in order to satisfy the standard. The same pooling principle applies to regulation schemes directed at minimum numbers or shares in total sales of zero-emission cars that car suppliers have to sell (system now in operation in California). 

When dynamic paths for standards rather than fixed ones are specified it should also be possible to allow for banking in which case firms supplying cars that are environmentally more friendly than strictly required could build up the right to sell cars exceeding more stringent standards in the future, or to sell rights to other firms in the future.

The volume and environmental quality of total car sales could be controlled simultaneously by a tradable permit scheme that aims to satisfy a target in terms of maximum environmentally weighted car sales (EWCS) at the lowest possible cost. Suppliers would then have to posses a number of permits for each vehicle sold, with the exact number depending on the environmental quality.


iii) Linkages targeted

	The efficiency of a tradable permit scheme increases as the scheme differentiates according to the various dimensions/linkages that determine the marginal external costs. 

In road transport, the relevant dimensions/linkages of user oriented schemes are mileage, time of driving, area of driving and the vehicle used. Car ownership can also be affected in some schemes although it is less strongly related to externalities. The unit environmental load is in turn affected by the changed traffic conditions and by supply side changes involving improved and more environmentally friendly vehicle technologies.




iv) Outline of impact pathway

	


v) Markets, purposes/commodity types, modes, area types targeted

	In the road sector, there are mainly two target groups, the road users themselves for user-oriented schemes, and the automobile and fuel industries for supply-side oriented policies. 

User-oriented schemes of tradable permits require sufficient differentiation due to the heterogeneity of road users. Truly welfare maximising policy requires flexible design as the so-called flat or anonymous fees may not be first best: the marginal external costs may differ among road users depending on, for instance, trip length, time of driving, or vehicle technology. If the different economic values of commuting, shopping, recreational, and commercial/industrial delivery are not taken into account, the loss in user welfare occasioned by reduced vehicle use and the consequent reduction in economic activity may be unnecessarily higher than a more flexible externality internalising programme would cause.


v)
Outline of the main impact pathway

	The impact pathway is highly dependent on the scheme type, and within each scheme, by the specific characteristics and arrangements.

1. Vehicle ownership permits. 

Schemes based on emission class certificates freely tradable among vehicle owners would provide simultaneous incentives to give up car ownership, to retrofit environmentally friendly technologies and to purchase cleaner cars. The total number of certificates would have an impact on the number of cars and on their environmental quality. If the “environmentally weighted car fleet” is deemed excessive by the regulator, he can either buy back certificates or distribute the permits at a certain price, offering car owners the possibility of buying sufficient permits according to the class of their vehicle. This option would also initiate a move towards a smaller and environmentally more friendly car fleet, as initial owners especially of relatively heavily polluting cars would then decide not to buy the certificates and to dispose of their cars.

2. Tradable permits in the regulation of road usage. 

Tradable driving day rights may have relatively small impacts on mileage as drivers have a clear incentive to save the trips for the days they use their permits. During the driving days users have no incentive to economise on mileage other than through the private costs as opposed to the social costs. Tradable vehicle miles would avoid the perverse effect of rescheduling. Both tradable driving days and vehicle miles suffer from providing insufficient incentives to improve on vehicle technology.

Tradable fuel permits like fuel taxation would provide simultaneous incentives to reduce car use and, in the long-run, to purchase energy-efficient, and often cleaner vehicles. Border problems may arise due to trans-border fuel purchases. 

3. Tradable permits in the automobile industry

Under a scheme of standards for sectoral average environmental quality (SAEQ) in case of diverging marginal costs of improving the environmental quality of new cars, suppliers will mutually benefit from such pooling which will then reduce the total economic costs of achieving sectoral standards. The scheme also provides incentives to produce or imports cars that more than strictly satisfy the prevailing standards, as such suppliers may subsequently benefit from pooling their sales with suppliers that do not satisfy the standards. Relatively strong incentives are provided for continuing R&D efforts in environmental technologies. 

Environmentally weighted car sales (EWCS) scheme may slow down the adoption of cleaner technologies in the car fleet due to conflicting sub-goals: on the one hand one would like to see more new and cleaner cars in the fleet but, on the other hand, one would like to restrict the car fleet to a reasonable size, for instance because of congestion. 

The scheme may have unwarranted distribution impacts as the permits are given to the car suppliers and they actually receive the economic rent associated with these permits.

Such a system may lead to higher sales prices simply because fewer cars will be sold and hence the suppliers could then charge the price equal to the willingness to pay of the new marginal car purchaser.


vi)
Innovative element

	It is in the sixties that economists have proposed environmental regulation by means of transferable property rights, building on the Coase’s  notion of lacking property rights as the fundamental reason for externality to exist. Cost effectiveness of regulation by means of tradable permits has been proved theoretically. Specifically to the transport sector, tradable permits for road transport externalities have been advocated as an important way of partially overcoming the rather limited social feasibility of economic instruments in the regulation of externalities. Two main issues suggest a clear case for tradable permits in road transport: the social feasibility of regulation which directly affects many individuals, and the lower efficiency of physical command and control regulation than economic regulation because of the heterogeneity among sources.

Theoretical and practical analysis of a scheme of tradable road vehicle use permits is found in Goddard (1997), who proposes the scheme for Mexico City  as a way to overcome the unexpected and unwanted consequences (purchase of more vehicles) of the no driving day programme implemented since 1989. The case of Mexico City has proved that command and control restrictions  that do not alter the incentive structure surrounding the vehicle use decision will at best make the cost of control unnecessarily high, or fail completely.

A number of tradable permit programmes have been used in practice, mainly in North America (the most well-known being the US emissions trading policy). They indeed succeeded in achieving considerable cost advantages in environmental policies by offering more flexibility to meet environmental standards. Specific to transport there have been the US lead trading programme aimed at reducing the lead contained in fuel, the US corporate average fuel economy standards (CAFE) programme, the tradable taxi licences used in The Netherlands to prevent excessive entrance of taxis in the market, the Singapore vehicle quota scheme, and the landing slot trading in aviation in some US airports and elsewhere.




Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	Quantitative assessment of the effects is still an area of research. From a qualitative point of view tradable permits targeted at road users fall into the category of direct demand measures which aim at achieving a favourable movement along the demand curve for road transport. Relevant dimensions are car ownership, mileage, time of driving, area of driving and vehicle used. Demand elasticity affects the policy outcome.


Scale

	


II Unit environmental load

Impact in specific market(s)
	User oriented schemes affects the unit environmental load due to improved traffic conditions, in turn connected to the affected linkages and dimensions, mileage, time of driving, and area of driving.

However, more significant effects are brought about in car ownership decisions consequent to supply-side changes and the improvement of environmental quality of vehicles. The supply of cleaner vehicles can be stimulated by both user oriented tradable permit schemes, which affect the vehicle used dimension, and supply-side oriented tradable permit schemes.

Environmental externalities, noise , safety and congestion depend on the length of trips. Environmental externalities due to emission of pollutants are in addition strongly dependent on the vehicle used and for some effects, like smog, on the area and time of driving. The same holds, and is perhaps more pronounced for external noise costs. External safety costs of accidents may to some extent depend on the area and time of driving. An individual’s contribution to congestion externalities is strongly dependent on the time and area of driving.


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	


Local emissions, urban/rural kg per annum

	


Noise

	


Economic growth and development

	


Equity

	Schemes of tradable road pricing smart cards could overcome the major source of opposition against road pricing, namely its re-distributive impacts. The regulator may give the scheme a progressive element by favouring lower income groups in the distribution of permits to reward people not owing cars by giving them smart cards which they can subsequently sell to car owners, and to make certain exemptions, by, for instance, giving the disabled a relatively large number of units.


Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements
	The first general issue is the definition of the policy target. This can be specified in terms of overall emissions (EPS, emission permit system) or in terms of ambient standards (APS, ambient permit system). APS has the advantage of being related more closely to the damages caused but the disadvantage of having a less straightforward connection with each individual emitter’s activity. A disadvantage of EPS is that it is generally not capable of achieving the least cost solution as soon as marginal external costs vary over space and the externalities are not purely localised. 

A second general issue is the geographic domain. Within the application area it has to be decided how many and which zones should be distinguished, where trade of permits is allowed within and not between zones, in order to achieve certain standards for certain areas. An advantage of increasing the size of the zones is that it will increase the number of traders of permits, thus increasing the efficiency of the market, a disadvantage is that the policy becomes less capable of spatial differentiation.

A third general issue is the initial distribution of the permits. Two extremes can be distinguished:

· “government pays principle”, where permits are distributed among sources according to existing emissions (the so called “grandfathering”), and government would then buy back permits,

· “polluter pays principle”, where sources buy permits in order to maintain their rights to emit.

· All sorts of intermediate positions are thinkable. In particular, it is possible to distribute the number of permits consistent with the target against a zero price (“budget neutrality”).

A fourth general issue is enforcement and monitoring to guarantee effectiveness: this calls for appropriate combination of the probability of being caught when violating permits (or, in some schemes, when counterfeiting) and the associated fines to provide economic incentives preventing rational misbehaviour.

A fifth general issue is the degree of differentiation since for some external effects the actual place and time at which they are caused may be crucial for the resulting marginal external costs. The differentiation may be achieved by:

· temporarily or spatially separated markets between which no trade is possible (APS, ambient permit system) with different standards set in each,

· definition of permits in units where the number of units required to obtain the right to cause the externality may vary over time and place (EPS, emission permit system).

A last general issue relates to the need of specification of the time period in which they are valid for road usage permits. To prevent discontinuities and speculation some form of banking may be allowed enabling road users to transfer a permit to the next period or to exchange it for a permit valid in the next period.


Useful supporting measures

	As the demand for transport is generally derived, regulation may often be frustrated by inelasticity of demand, particularly in the short run. First best external cost pricing would in theory provide the optimal incentives for changes to materialise in the long run. However, markets will often not function perfectly in reality and first-best external cost pricing will often not be a realistic policy option. In this respect, important success factors for regulatory policies on road transport are the flexibility in the underlying spatio-economic system at the different geographical levels, as well as the availability of alternatives such as different modes or telefacilities. Another group of measures are supply-side oriented instruments which usually involve the use of cleaner fuels or vehicle technologies. Goddard (1997) proposes a theoretical and practical framework for tradable road vehicle use permits as a cost effective complement to technological abatement for mobile emissions control.


Barriers to implementation

	Apart from purist economists, most people would be most concerned with achieving certain environmental targets per se than the theoretical goal of Pareto optimality. Therefore a major advantage of tradable permits compared with Pigouvian taxes is that the regulator obtains direct control over the quantity of emissions.

However, a consideration holding in particular for tradable emission permits, is that tradable permits may not offer a cost effective approach if the cost of measuring emissions from individual sources is expensive relative to the cost of pollution abatement.  

The equity impacts of the scheme are largely dependent on the initial distribution. Budget neutral schemes are socially more acceptable. Grandfathering (permits allocated in a trading regime according to their historical emissions) is comparable with standards and hence more acceptable, according to the general argument that standards leave firms with higher profits and serve as a barrier for new entrants.
The existing, although preliminary, assessments have shown that for the regulation of non-localised and time-independent external costs of road transport (often environmental externalities) tradable fuel permits offer the most attractive option, providing simultaneous incentives to reduce mobility in the short run and to purchase environmentally friendly and energy efficient cars in the long run.  

Additional incentives to affect the size and composition of the car fleet in a favourable direction may be given through vehicle ownership permits, weighted for the environmental quality of the car. For the regulation of time dependent and localised externalities, often congestion and other externalities in urban areas, a supplementary system of tradable road pricing smart cards appears to combine the advantage of electronic road pricing in terms of efficiency and of tradable permits in terms of social acceptability. 

The application of tradable parking permit schemes appears to be limited due to information and non-transparency problems because of the difficult identification of potential traders. An exception is that of permits used to achieve an efficient distribution of parking space over various firms in case of area-wide standards.
On the supply side tradable permit schemes should be restricted to sectoral average environmental quality because if these policies were also aimed at restricting quantities sold, the benefits of avoiding financial tax transfers to the regulator with tradable permits instead of Pigouvian taxation would accrue to the industry instead of the public at large, what is likely to have a negative effect on the social feasibility of regulation.



Implementation Timescale

	There should be sufficient room for using tradable permits in the regulation of road transport externalities. A full policy package may include tradable fuel permits, tradable road pricing smart cards and perhaps vehicle ownership permits weighted for the environmental quality of the car on the demand side, sectoral average environmental quality schemes for the fuel and automobile industry. With this combination, simultaneous favourable adaptations on the demand and supply sides may be realised against relatively low social costs and with a relatively high social acceptability.

Due to the innovative character of the policy and the absence of experimentation of the above cited schemes, a number of issues and potential obstacles still have to be explored further before implementation. These include, among others, 

· the important question of how to restrict transaction costs to a minimum,

· the issue of border problems, in particular for tradable fuel permit schemes,

· the possibility of speculative behaviour and the possible consequences for the efficiency of the system,

· possible applications with an intersectoral dimension,

· optimal target setting, when jointly applying different schemes.


Public sector finance feasible?
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Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Urban road pricing


ii) Description

	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, although it has had a long history of academic discussion and study, has had much less practical application to date.  

Urban road pricing denotes a measure in which road users are charged in some form for the use of the urban road network within a part or all of the urban area.  A specific implementation may be designed to achieve three primary objectives:

1. generate revenue either as a local tax or to cover the cost of road infrastructure provision and operation (e.g. Trondheim, Bergen and Oslo)

2. reduce congestion thus increasing economic efficiency through lessening time wasted in traffic jams and through reducing uncertainty about travel times (e.g. Singapore)

3. reduce environmental impacts through reducing car kilometres travelled and their associated nuisance.

The objective 3 is the primary focus of interest here.  It is important to note that the types of urban road pricing measures that are introduced primarily to meet objectives 1 or 2 do not necessarily support objective 3.  In some applications they may even be strongly detrimental to achieving objective 3 through their longer-term impacts on location and travel patterns.

Urban road pricing can be applied through a variety of schemes: fixed cost per day for an unlimited number of trips, or cost charged per trip either to cross a cordon, by distance travelled or by travel time different charge levels may be applied by direction, time period, sub-area, vehicle type, person type.


iii) Linkages targeted

	· reducing car kilometres by reducing the average length of passenger trips by car 

· switching trips from cars to other modes

· reducing vehicle emissions through smoother running of traffic with fewer stop/start activities


iv) Outline of impact pathway

	Reduction in car, van and lorry kilometres within urban areas.  In principle, the measure is potentially applicable to all urban areas in all of the EU, but its acceptability and effectiveness is likely to be greatest in the dense central areas of large cities in which competitive public transport alternatives to car already exist.

The case study discussed below primarily covers charging in the central area of London.  As such it is of relevance to the centres of major cities, but the lessons do not necessarily carry through to other areas.


v)  Outline of the main impact pathway

	Urban road pricing measures increase the monetary costs of road vehicles travelling within some or all of the urban area.  For passengers:

· this may reduce the number of trips by car through making public transport, walking or not making the trip at all, each appear as relatively more attractive alternatives than without the measure

· if the charging is distance or time based it may reduce the average length of car trips in response to the increased cost

· through reducing congestion it will reduce the number of accelerations, decelerations and idling periods of vehicles and so will reduce many forms of emissions and noise nuisance.

For both car passenger and road goods transport it may be used to divert vehicle movements away from areas in which the nuisance they cause would have the most serious local impacts.


iv)  Innovative element 

	The concept of urban road charging is certainly not innovative.  It has been widely analysed and discussed in abstract for many years.  The application of this measure in practice with the primary objective of reducing environmental load is rare to date.  Currently many EU towns and cities are actively considering the application of urban road charging measures.


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	It is relevant to note that only about 14% of the trips entering Central London during the morning peak are by car, the vast majority enter on public transport.  Likewise, within the Central Area only 53% of daily road vehicle traffic is by private car, the rest is in vans, heavy goods vehicles, buses, taxis, etc.  Based on survey evidence it was found that these latter vehicles were much less likely to modify their travel patterns in response to charging policies. Outside Central London private car is the dominant mode for passenger movements and is the main vehicle type on the roads.

The results below are estimated (MVA, 1995) using the APRIL transport model for the application of a 7.5 euro all day (07.00 to 19.00 hours) Central London inbound cordon charge for cars.  Changes in car travel within each area were estimated per day as



	Area of impact
	Base car-km (000s/day)
	Car-km         % change
	Base speed (km/h)
	Speed              % change

	Central area
	2,165
	-29.3%
	17.7
	+21.3%

	Inner annulus
	20,144
	-2.8%
	21.1
	+3.2%

	Outer annulus
	72,735
	-1.3%
	33.0
	+0.6%

	Total study area
	125,836
	-1.9%
	
	


Scale

	Applying a similar reduction in car-kms across the 20 next largest EU cities would increase the above results by an approximate factor of 10, to produce an overall reduction of around 6 billion car-kms per annum.

In the longer term provided that operational schemes have been demonstrated to be effective and acceptable within the central areas of large cities, they could potentially be expanded to cover a wider area in these cities and also to the much larger number of medium sized cities.


II Unit environmental load

Impact in specific market(s)
	This impact is minor, but some reductions in the rate of emissions per vehicle kilometre would be expected as a result of less stop/start driving due to reductions in queuing.  These small changes have not been quantified here.


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	Changes in indicators of environmental performance per day within areas – all vehicles (MVA, 1995)


	
	Emissions CO
	
	Emissions CO2
	
	Accidents
	

	Area of impact
	Base tonnes/day
	% change
	Base tonnes/day
	% change
	Base no./day
	% change

	Central area
	67
	-35.3%
	1,683
	-14.5%
	
	

	Central + Inner
	571
	-8.6%
	11,575
	-4.2%
	
	

	Study area 
	1730
	-4%
	37,339
	-2%
	124
	-2%


Scale

	Applying a similar reduction across the 20 largest EU cities would increase the above results by an approximate factor of 10.  This would generate a reduction per annum of 2.3 million tonnes of CO2 and of 0.2 million tonnes of CO emissions within the EU.


Economic growth and development

Changes in economic competitiveness are not expected to be substantial from a well designed charging scheme but this will depend partly on the uses to which the revenues from charging are applied.

Modal integration

The road charges would generate an income stream that is available for use to improve public transport provision and integration.

Safety 

The safety impacts depend strongly on the safety mitigating measures to be put in place (e.g. segregated cycleways) and on other specific local circumstances.  This observation is in keeping with the fact that at present road accident death and injury rates differ strongly between EU countries.  

Safety impacts are not always guaranteed to be positive.  For example the past restrictions on car access to the centre of Rome have encouraged major growth in the use of motor scooters, a mode which tends to have high injury rates per kilometre.  It is not expected that road charging in London will lead to a comparable level of growth in this mode, but increases are expected in cycling, which again is a mode with a poor safety record despite its overall health advantages.  On the other hand the safety rates on rail transport are better than car so that modal shift here will be beneficial.

Given current research and understanding, the expected safety impacts are not easy to measure with certainty in ex-ante studies.  For example, the increase in the speed of vehicles that results from decongestion may increase the severity of the injuries incurred per accident, but reduce the number of such accidents due to fewer vehicles travelling on road.

Transport system efficiency 

The reduction in road congestion that results from this measure will save travel time for the vehicles that remain on the roads, whether they are cars, vans, buses or goods vehicles.  Bus travellers will benefit both through the increase in bus speeds and through the reduction in operating costs resulting from the more efficient operation of the fleet and drivers in less congested conditions. 

This measure encourages more people to travel by public transport modes.  Provided that public transport infrastructure is not already close to operating capacity, this would have the effect of increasing the cost-effectiveness of public transport modes through achieving higher levels of ridership, thus enabling either higher frequencies of service or higher vehicle occupancy levels and the associated revenue increases.  If it is not feasible to increase public transport capacity to an adequate level, the resulting overcrowding of passengers will be problematic.

Unless the alternative modes can provide a quality of service that is close to that currently enjoyed by car travellers, those users who are priced out of their cars will suffer a significant loss in utility to a level which may destroy the public acceptability of the scheme.

Social dimension – equity, cohesion 

The APRIL model runs in London (MVA, 1995) showed that 

· some of the space vacated by those who were priced off the roads was taken up by high income travellers switching from rail to car due to better driving conditions.  However, this was a small effect overall.

· the relief of congestion on roads created major benefits for bus users, so there were particular benefits for the young, the elderly and the low income groups for whom bus mode is of particular importance. 

· due to the difficulties and costs of parking in Central London only a small proportion of current car entrants during the day are low income.  Overall the low income groups were estimated to be net beneficiaries from the scheme, due to their predominant usage of bus rather than car within the charged area and time period.

Local emissions, urban/rural kg per annum

	


Noise

	


Economic growth and development
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Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements

	If this measure is to meet SPRITE objectives it must persuade many travellers to switch many of their existing trips out of cars and into public transport.  To achieve this significant level of mode shift without generating major public opposition it is of crucial importance that there is a competitive public transport alternative available for most of the car journeys that are to be charged.  This means that the measure is likely to be most successful in those urban areas that already have the conditions suitable to provide a high quality public transport service that can compete with the car for a substantial proportion of charged trips.  These conditions are most commonly met for trips to the centres of large, high-density cities.  

The progress underway to implement road charging in the centres of Rome and London confirms this point.  In the central areas of both of these cities public transport already competes strongly with car because

· car speeds have for many years been low throughout the day, parking spaces are not easy to find, so the door-to-door speed advantages of car are not widespread

· there are a range of rail and metro/tram services that can avoid the congestion on road.


Useful supporting measures

To provide an effective and acceptable alternative to the car implies that much of the revenue gained from the road charging should be used to improve the quality of public transport (e.g. service frequency, spatial coverage, speed, comfort, certainty on travel time, etc.) and to keep fares low.

Residents and firms may try to avoid the costs through relocating to outside the charged urban areas into lower density locations in which public transport could not compete effectively.  To prevent this occurring it is necessary that the land use planning system has the legislative power and the political will to prevent major suburban and exurban development which in the longer-term would contradict the objectives of the measure.

If major reductions/exemptions to charges are available to low-emission vehicles, this will act as an incentive for the vehicle stock to adjust.  This would lead to environmental benefits over a wider area than just that charged.

It is likely that the implementation of the charging measure within an area will lead to substantial changes in the pattern of traffic movements in the belt just outside the charged area due to many drivers seeking to avoid the need to pay the charges.  This implies the need to have suitable parking policies in place, and the need to invest in the redesign of the road junctions and directional capacity within this belt to take account of this changed pattern of demand.  These supporting traffic measures must have been completed prior to the introduction of the road charging in order to avoid a period of traffic chaos immediately the measure is introduced, which could bring the measure into disrepute and cause it to be terminated.

Barriers to implementation
	There are not major technological barriers to implementation.  A paper licence based system has been in use in Singapore from 1975 until it was replaced by an electronic system in 1998.  Electronic toll collection (ETC) systems based on an electronic tag in the vehicle have been used in a range of toll plazas.  ETC systems are starting to be used without toll plazas which has the advantage of not impeding traffic flows and not exacerbating congestion.  Camera based automatic number plate recognition systems linked to a database of vehicle registration numbers provides a further technology with relatively low technological risk.  Rapid technical progress on improving the effectiveness of these technologies can be expected in the near future as more schemes are implemented in practice.


Implementation time scale

From a technical point of view, the time scale can be relatively short provided that the implementation of the charging and enforcement procedure does not require the widespread introduction of complex technology.  In Central London the current target is to implement within a time span of two years (Mayor of London, 2001) a number plate recognition system that is at the simpler end of the technology range.  This would be used for an area licence scheme covering just the Central London area.

In the UK at least, in the cities such as London, Edinburgh that are currently advancing the implementation of this measure, there has been a considerable previous period of technical analysis and consultation about how best to design and implement their scheme.  Given the high financial, social and political costs of having to terminate a scheme once it had been introduced, it would appear important to not rush this analysis and consultation period for new applications, until the conditions for success are better understood and tested through reviews of practical applications elsewhere.

Acceptability

	Public acceptability has been a major issue to date.  Over the last ten years, many cities across the EU have seriously investigated the implementation of urban road charging.  Progress towards actually implementing the system has been slow or has stopped in the majority, but certainly not all, of these cities.  However, there are now schemes that are coming on-stream in various Member States so that initial experience of the public response to these schemes will be critical in determining overall acceptability.

Survey evidence in the UK (ROCOL., 2000) suggests that public acceptability will differ strongly between different types of schemes, of travellers and of areas.  A survey of London residents commissioned by ROCOL asked whether a 7.5-euro charge for an area licence to enter Central London (3.75 for Inner London) would be a “good thing” for London.  The response was 53% of residents thought it a “good thing” and 36% a “bad thing” for London.  However, only 30% of car users who drove in the charged area thought it would be a “good thing”, whereas 58% thought it would be a “bad thing”.

When this question was extended to propose that the revenues were reinvested in local transport, through lower fares and better metro services, etc. then acceptance rate increased to 67% of residents as a whole, and to 45% for car users who drove in the charged area, whereas now only 38% of the latter thought it would be a “bad thing”.  Surveys further showed that there were public concerns about the fairness of charging particularly for drivers on low incomes, and that some of the drivers directly affected would oppose the charge strongly.

The key to understanding public attitudes to road charging to enter Central London is that the majority of travellers are not by car (only 14% of entrants to Central London in the morning peak are by car) and so most people would not be adversely affected by the measure.  In other urban areas where public transport is less competitive and where car travellers are in the majority, achieving adequate acceptance would be more challenging.  However, the history of pedestrianisation schemes in urban centres may provide an indirect guide on this issue.  Traders prior to implementation have often opposed pedestrianisation.  However once they have experienced them in operation, the same traders have frequently perceived well designed schemes as beneficial.

If the measure is shown to be effective and acceptable in the centres of major cities, then it may be feasible to extend its application over a wider area within these cities and also to apply it in medium sized cities and towns.  However, caveats (which are discussed below) exist over its suitability for application in urban areas without good public transport services that are competitive to the quality of service currently available by car for the trips that are to be charged.


Other practical constraints - risk

In many lower density urban areas there is a major potential risk to achieving the environmental benefits of this measure.

Empirical evidence in recent decades in the UK and elsewhere in the EU has shown that 

· Road traffic growth has been least in congested urban areas where speeds are slow (high generalised cost) but greater in suburban and particularly in exurban areas that traditionally have provided higher car travel speeds.  

· A major part of road traffic increase throughout the EU is due to increased trip lengths, particularly associated with trips within non-urbanised areas.  

· Whereas public transport usage has been maintained to and from the centres of large cities, it has dropped substantially in other types of areas.  

· Residents and firms have tended to relocate to low density areas where car access is good and where good public transport access is difficult to achieve cost-effectively.

Consider the situation when congestion charging is applied in an urban area that is unable to provide a public transport alternative that is strongly competitive with car for the majority of the trips that are to be charged.  

· This implies that existing car travellers to the charged area would face a choice between either a major reduction in their travel utility or else in the longer-term relocating to non-charged areas that avoid this disruption.  

· In most EU countries the planning system has only limited effective power to prevent determined firms and households from relocating into low density areas in which car is the only efficient mode.  

· However, when a firm or a household relocates out of a dense urban area then other employees and household members that currently do not use cars have little choice after the relocation but to switch to the long car trips typical of low density areas.

· Accordingly, the net longer-term result of the measure can become the opposite of that desired.  Car kilometres and CO2 emissions would increase rather than decrease, and public transport viability would be harmed through loss of markets.

· Many conventional transport models do not include these longer-term relocation responses but simply assume that short-term mode and route switching are the primary responses.  For this reason they may present an over-optimistic picture of the potential effectiveness of the measure away from the centres of major cities.

Sources:

Much of the material discussed above is derived from two major studies in London, which are documented in the reports below.  It is based on analysis of the results from the transport models APRIL/AREAL and LASER which were used to provide estimates to these studies of the expected impacts of a variety of potential road charging schemes in Central London.

MVA Consultancy (1995).  The London Congestion Charging Research Programme- Final Report (3 volumes), prepared for the government Office for London.  HMSO, London.
Halcrow Fox (2000).  ROCOL – The Consultants Report, Volumes 1-4. Studies Commissioned by the Government Office for London to Support the ROCOL Working Group.  Halcrow Fox, London. 

ROCOL (2000).  Road Charging Options for London: A Technical Assessment.  The Stationery Office, London.

Mayor of London (2001).  The Mayor’s Transport Strategy, Annex 4.  Greater London Authority, London.

Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Hydrogen fuel cell vehicles


ii) Description

	The measure "hydrogen fuel cell vehicles" covers the development of vehicles with alternative propulsion systems (here fuel cell in combination with an electric drive), the penetration of specific markets of new vehicle as well as the supply of the alternative fuel (here hydrogen, which is not extracted from fossil energy sources and which is extracted using renewable energy) and the implementation of the refuelling infrastructure.

The use of alternative fuels in combination with alternative propulsion systems in motorised road vehicles (i.e. passenger cars and commercial vehicles) serves the avoidance of emissions of substances with a negative environmental impact. Besides the technological improvement of conventional propulsion systems (i.e. internal combustion engines using petrol and diesel fuel) the use of alternative fuels could make a contribution to reduce the environmental load of motorised road transport.

Motorised road traffic is continuously growing and the massive use of conventional internal combustion engines is making a considerable contribution to problems such as winter as summer smog (high ozone concentration) in built-up areas and the increase in the greenhouse effect (CO2 problem). Different alternative fuels such as methanol, ethanol, rapeseed oil, natural gas or hydrogen as well as different propulsion systems besides internal combustion engines, such as electric motors and hybrid combinations have been examined in many field tests and demonstration projects. Whereas in the 1980s the price and the availability of crude oil was the major reason to examine alternative fuels and methods of propulsion, the question of greater environmental compatibility of motorised road traffic has increasingly becoming the centre of the discussion. Whilst the technological improvement of conventional propulsion systems leads to a reduction of local pollution, the carbon dioxide emissions, which are a direct result of the use of fossil fuels, will increasingly become the main task in the future.

Until today the use of motorised road vehicles driven by non-fossil fuels is limited to only niche applications and conventional powered vehicles are still the concept with the best cost effectiveness due to the established infrastructure and the high level of development.


iii) Linkages targeted

	The main linkages targeted are:- The linkage between total motor vehicle use (vehicle km) and emissions (emission factor) of road transport.


iv) Outline of impact pathway

	A growing market share of clean fuel vehicles -> replacement of vehicles with conventional propulsion systems by clean fuel vehicles -> increasing use of clean fuel vehicles, which generate no or very low emissions indicated as environmental load -> reduction of local emissions of road transport.

To which extend the use of clean fuel vehicles driven by hydrogen make a contribution to reduce global emissions caused by road transport depends on the origin and the used energy sources to extract the hydrogen. Here the use of hydrogen, which is not extracted from fossil energy sources and which is extracted using renewable energy, leads also to a reduction of the global environmental impact of road transport.


v) Markets, purposes/commodity types, modes, area types targeted

	Clean fuel vehicles are directed at all motorised road vehicles.

All purposes/commodity types are possible like passenger cars, buses and goods vehicles.

The penetration of vehicle markets by clean fuel vehicles will focus on specific markets first. Depending on the implementation of the refuelling infrastructure, clean fuel vehicles will be first suitable for local used vehicles (e.g. vehicle fleets of local services, taxicabs etc.).


vi)  Innovative element

	The innovative element would be to implement clean fuel vehicles to a significant scale in specific vehicle markets in the EU.

The Californian Clean Air Act can be seen as an example for the penetration of vehicle markets with clean fuel vehicle, which has the strictest emission limits of the world. In 1990 the California Air Resources Board (CARB) enacted the so called California Low Emission Vehicle Program. This program is intended to halve the emissions of hydrocarbons (with the exception of methane) of all passenger cars as well as lighter goods vehicles. On the basis of four defined emission standards, which are transitional low emission vehicles (TLEV), low emission vehicles (LEV), ultra low emission vehicles (ULEV) and zero emission vehicles (ZEV), car manufacturer are obliged to offer defined shares of vehicles which meet the emission standards. Over the years these shares are increasing, e.g. in 2003 10 % of offered new vehicle have to meet the standard of zero emission vehicles. At present only electric cars and pure hydrogen fuel cell vehicles fulfil this emission standard.


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	none expected


Scale

	


II Unit environmental load

Impact in specific market(s)
	Pure hydrogen fuel cell equipped vehicles do not emit air pollutants during operation. The impact in reduction of environmental load is determined by the market share in specific vehicle markets. Compared to conventional vehicles, these vehicles would lead to a reduction of pollutants emissions per vehicle-km by about 100 %. However, this reduction has to be seen against the background of the decrease of pollutants emissions of conventional vehicles due to tighter emission standards. According to IFEU, Germany, in Germany the following reductions of road traffic related emissions can be expected between 2000 and 2020: particulate (PM) by almost 80 %, oxides of nitrogen (NOx) by more than 60 %, carbon monoxide (CO) by more than 50 % and hydrocarbons (HC) (with the exception of methane) by more than 60 % (source: Höpfner, U. 2000 (IFEU): IEA–GEE Workshop "Fuel Cell Policy"). Concerning carbon dioxide (CO2) the European vehicle industry has recently adopted voluntary reductions for new cars by 25 % from 1995 levels in 2008.

The impact of fuel cell vehicles also depends on the market share which can be achieved with a substitution by fuel cells. Based on a survey on the future for fuel cells for transportation (Northeast Advanced Vehicle Consortium (NAVC) 2000), most of the interviewed experts feel that fuel cells will capture a significant market share sooner in the transit market than in the passenger car market. Focusing on the U.S. market, most experts predict the transit market could hit significant 5 % penetration somewhere within a five-year timeframe: 2005 – 2010. The Californian Clear Air Act requires a share of 15 % of new buses be zero emission vehicles by 2008. As for passenger vehicles, there is less consensus on when fuel cells might achieve a significant market share, but most of the interviewed experts agreed it would take longer than for transit.


Scale

	Against the background that current conventional emission control technology can achieve local air quality targets, only a small contribution can be expected from the substitution by fuel cell vehicles. Assuming a market share of pure hydrogen fuel cell equipped vehicles of 5 % over all vehicles in 2020 and the above mentioned reductions by conventional vehicles, additional reductions of local pollutant emissions can be expected in the scales of between 1.0 and 2.5 % compared to the year 2000. Only for carbon dioxide higher reductions can be expected by a little less than the market share of 5 %.


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Energy consumption

	Rather than a reduction of transport related energy consumption a change of used energy sources can be expected by the implementation of clean fuel vehicles. Hydrogen driven fuel cell vehicles allow to use regenerative produced electricity to extract hydrogen.

However, looking at the total energy consumption, it has to be considered that it would be more effective to substitute stationary used electricity produced out of fossil energy sources by regenerative produced electricity than to use it for the extraction of hydrogen, where the degree of effectiveness is lower.


Transport related CO2 emissions, tonnes per annum

	In one year an average medium size car in the EU emits some 3 tonnes of CO2 (assuming 12'600 km per year and an average on road fuel consumption of 9.6 litres per 100 km (cp. ECMT 2000: Vehicle Emission Trends). A pure hydrogen fuel cell equipped vehicle and pure regenerative produced hydrogen does not emit any CO2. Reductions can be expected by a little less than the market share.

E.g. in Germany total passenger car transport emitted about 109 million tonnes of CO2 in 1995. According to calculations of the Wuppertal Institute for Climate, Environment and Energy, these emissions will amount to about 114 million tonnes in 2020. Assuming a 5 % penetration by pure hydrogen fuel cell vehicles in 2020, a reduction by about less than 6 million tonnes CO2 per year could be achieved.


Local emissions, urban/rural kg per annum

	According to Prognos (cp. Prognos AG 1999: Die längerfristige Entwicklung der Energiemärkte im Zeichen von Wettbewerb und Umwelt), 5 % of the transport related local emissions in 2020 amount to the following scales:

	[1'000 tonnes]
	total transport
	5% of cars
	5% of buses

	PM
	
	11
	
	0.08
	
	0.02
	

	NOx
	
	686
	
	15.00
	
	1.30
	

	CO
	
	1'412
	
	63.00
	
	0.32
	

	HC
	
	209
	
	9.00
	
	0.10
	


	Usually fuel cell equipped vehicles are less noisy than conventional combustion vehicles due to the lower noises of the electric drive. This could lead to a little reduction of road transport related noise emissions, particularly in urban regions and the penetration of the transit market with fuel cell equipped vehicles.


Economic growth and development

	Because of the innovative technology, this measure could have an small positive impact of economic growth. This is the higher the more the EU takes a leading role on pushing innovative vehicle technologies as European automobile industry might be able to realise first mover advantages and improve their export opportunities.


Equity

	


Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Barriers to implementation
	A high barrier to implementation can be seen in the supply of hydrogen. Hydrogen not extracted from fossil energy sources and extracted by using renewable energy leads to considerable higher costs than conventional fuels. E.g. the costs of hydrogen extracted by high pressure electrolysis with electricity out of a solarthermical power plant amount to about 0.11 DEM per kWh (cp. Dreier, T.; Wagner, U. 2000: Perspektiven einer Wasserstoff-Energiewirtschaft, BWK Bd. 52, Nr. 12).

Another barrier can be seen in the requirement of a refuelling infrastructure. Against this background, local fleet vehicles are more suitable for the internal implementation.


Implementation timescale

As mentioned above, experts expect that fuel cell equipped vehicles will capture a significant market share sooner in the transit market than in the passenger car market. However, even the implementation in the transit market can be seen more as a long-term measure: experts predict the transit market could hit significant 5 % penetration somewhere within a five-year timeframe between 2005 and 2010 (NAVC 2000).

According to the same survey, the passenger car market could hit significant 5 % penetration not sooner than within 10 years.

Acceptability

	As far as fuel cell equipped vehicles will satisfy the usual demands for reliability and driving dynamics in all relevant temperature regimes, and will have an acceptable volume, and will be comparable in price to common propulsion systems, the acceptability could be high.


Public sector finance feasible?

	


The role of the EU

To make progress with the implementation of hydrogen fuel cell vehicles, the EU could resort to different measures such as:

· supportive measures like financial benefits or incentives (fuel taxation, vehicle taxation, subsidies on buying new vehicles etc.)

· implementation of stricter emission standards and commitments of car manufactures to sell defined shares of clean vehicles (e.g. Californian Clean Air Act)

Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Green Transport/Travel Plans


ii) Description

	A Green (mobility management)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 involved in one aspect of the SPRITE agenda of reducing transport intensity.

This particular strand of mobility management has been of  has had substantial support over recent years from Governments, who see it as a reasonably painless way of increasing transport efficiency. Tgreen 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 Department of Transport, Environment and the Regions. 

In March 1998, the Italian Minister of Environment issued the Decree Ronchi, 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. The responsibility for training mobility managers lies with ENEA (the national energy board). Experience has shown that mobility management has been much more successful, when it has operated with actual incentives and support at city level. (As a notable example, the Rome mobility manager gives a contribution to the season ticket costs of employees of companies and authorities with named mobility managers). As a result, a recent decree has provision for awarding financial incentives to companies and public authorities.

 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. In the United States, travel plans have been supported by financial incentives. In California, the law requires that commuters, who do not use cars, should be offered cash incentives equivalent to the subsidy cost of free parking.

Thus the spur for organisations to adopt green travel plans typically comes from outside, from the policies of national, state or local government.

In the European Union, the broad subject of Mobility Management has been extensively studied in the MOMENTUM and MOSAIC Projects. The project included a series of demonstration projects ranging from management initiatives for individual organisations.(green travel plans) such as Coimbra University to broad strategies to modify the patterns of tourist travel in Corfu. 

A Green Travel Plan typically starts with an analysis of where people come from and a survey of conventional public transport. There is an analysis of the potential of individuals to share transport (including shared transport to public transport interchange points) and possibly of the viability of providing private communal transport. The planners play a proactive role in encouraging co-operation and transport efficiency.

An example of a successful Green Travel Plan is provided by ‘The Royal School’ an independent girls’ school in North London. It was originally founded as ‘The Royal Soldiers Daughters School’, a boarding school, mainly for the daughters of soldiers serving abroad. By the mid 1990s this particular requirement was much reduced and the school applied to the London Borough of Camden for planning permission to expand its numbers, notably of day pupils. This permission was granted on condition that the school adopt a Green Travel Plan, with the stated target of reducing the proportion of car trips by 30%. This would mean that the numbers of car trips would remain roughly the same because the target reduction was roughly proportional to the permitted increase in day pupil numbers.

The school employed Symonds Travers Morgan (now the Symonds Group) as transport Consultants and the pupils themselves were involved in collecting data for a ‘modal split’ survey. The information provided formed the basis of the plan. This comprised three main strands for pupil travel and complementary measures for staff. The three strands were

Car Sharing

The school collected the home address postcodes of pupils, analysed the clusters and contacted parents at the beginning of the school year in September. Parents were then encouraged to create formal car-sharing arrangements. A general ethos of car-sharing was encouraged among the pupils as well as their parents by an ‘environment friendly’ curriculum and incentives such as ‘house’ points. The school also undertook to encourage parents to send siblings of existing pupils to the school by offering reduced fees. These would normally travel together.
Minibus Services

The school undertook to collate a list of specialist minibus services serving schools, to provide information to parents at the beginning of the school year and to keep the list updated.

Public Transport

The school undertook to prepare an information pack on public transport routes serving the school, with particular reference to any interchange points for their pupils. They also suggested that they should contact London Transport (now Transport for London) to point out any gaps in service provision. (See further discussion of this issue below.)

The original modal split survey showed that while only 9% of pupils lived within a 1.6km (one mile) radius, 13% of pupils were already walking to school. It was therefore concluded that all or most  pupils, for whom walking was a feasible mode were already doing so. That explained why ‘walking-to-school’ did not feature prominently in the plan for change. The supplementary measures for staff  included encouragement of cycling. It was not regarded as appropriate to encourage pupils to cycle, particularly because of the location of the school, just off a busy street with mixed traffic.


iii) Linkages targeted

	The key feature of the ‘green travel plan’ aspect of mobility management is that it aims to break the link between person trips and vehicle trips. Green travel plans do not typically try to reduce the demand for travel by encouraging visitors from nearby and deterring those from more distant locations. There may be some exceptions from organisations that actively encourage home working, as part of the green travel package. But most concerns do not wish to reduce the number of visits to their commercial and public facilities. Therefore this aspect of transport reduction has to be tackled elsewhere if at all


iv) Outline of impact pathway

	The envisaged impact pathway is that information will be collected by an organisation and distributed to those who travel to it. The information may be supported by financial or other incentives. It is hoped that the travellers will then modify their behaviour.


v) Markets, purposes/commodity types, modes, area types targeted

	The policy for green travel plans is aimed at regular passenger journeys of the type undertaken by employees and pupils and students of educational establishments.


vi)
Innovative Element

Travel plans are developing new features all the time. The particular innovative element in the scheme used as an example is the prominent position given to the SPRITE ‘Hearts and Minds’ policy domain. The pupils were actively involved in collecting information for the Travel Plan and the whole exercise formed part of their environmental education.

Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	The chosen example of a particular green travel plan demonstrated that there can be significant reductions in transport intensity if the right conditions apply. The school approached its target of reducing the expected number of car journeys in the first year of the plan and succeeded in reaching and slightly exceeding the target in 1999 and 2000. (See Figure 1) The detailed figures for the first year of operation showed that ‘one-in a-car’ trips were reduced from 65% to 38%, car-share was up from 11% to 18%, while public transport trips had increased by no less than 11% to 33%.(Figure 2). There is no information on where the new pupils would have travelled if the school had not been allowed to increase its numbers of day pupils. However, there is no known reason for abandoning the neutral assumption that those who would have travelled further would have cancelled out those making shorter trips.

In this fairly small school the total number of trips saved, compared to the predicted level, was about 50, with some small variations. The school is reported to draw its pupils from a wide catchment  area from distances approaching 20km to the North and West. At this stage, we do not have information on the average distances travelled by car. However, it does seem likely that shorter car trips will be more easily deterred than longer ones, because further out travellers will be able to pick up others on their way in. If, for illustrative purposes, we assume that the ‘saved trips are of 6km, about a third of  the maximum distance and that the school year is 150 days, the distance saved by these fifty trips would comprise 300km per day and 45,000km per year.


Scale

	The problems of moving from individual cases into the national and European spheres has been highlighted by the research carried out by Tom Rye and others at the Napier University, Edinburgh. They have examined the published literature on employer Green Travel Plans in Britain, other European countries and the United States. Their broad conclusion was that there were potential benefits from Green Travel Plans, where firms were faced with genuine problems, either from transport difficulties encountered or regulations imposed from outside. On the other hand, there was resistance from commercial firms, where they could see no potential financial gain  to themselves, particularly in times of economic recession. 

The researchers carried out a survey of 1000, randomly selected large firms (mean number of employees 364) in the United Kingdom. The response rate was 15.4% which was good for an unsolicited survey, but does raise the question of whether replies would be biased to organisations with a special interest in transport. The dominant mode for journeys to work was ‘car’ at 67%, which was similar to the UK average of 70%. From the sample 80% of firms thought that local government had a ‘high’ or ‘quite high’ responsibility for solving transport problems. The corresponding figure for national government was  85%. In contrast, only 33% of responding firms considered that individual employers had that level of responsibility. Nevertheless, many firms implemented some measures to assist efficient travel. The most frequently mentioned were ‘services on site to reduce need to travel’(40%) ‘offering facilities to encourage cycling’ (34%) and ‘variations on 5 day week’ (20%).

Focus group studies revealed a lower employer commitment to travel plans in the United Kingdom than in the Netherlands. The latter country  appeared to have both a greener and more co-operative commercial culture and a Government, which was keener on imposing the green agenda, as a positive element of transport policy. There were also indications that public organisations, such as Local Authorities, saw themselves as being responsible for taking a lead in issues, which would assist environmental protection.

These studies were mainly carried out in 1997 and it will be interesting to see how later Government initiatives in Italy, the UK and elsewhere are bearing fruit.

A more positive spin on the potential for green travel plans has been provided by initiatives in Camden among a group of neighbouring independent schools to solve their transport problems. But even here the results have been mixed. Some but not all the schools have co-operated in producing a common data base of origins, with a view to set up multi-school car-sharing. The Royal School itself has been in two-way discussions with a particular local boys’ school and it will be interesting to see if this more modest attempt at co-operation is successful. One of the most positive effects of co-operation and discussion is that it looks as though persistent campaigning by the schools, led by one dedicated parent, may result in success in establishing a new bus route which will assist not just the schools but the community as a whole. 

The net result of this and other studies is 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. However, the jury is still out on the scale of this impact.


II Unit environmental load

Impact in specific market(s)
	


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	Using the ‘rule of thumb’ estimates from Deliverable 5, the estimated annual reduction of CO2 saved  by our example of a travel plan would be 9 tons.


Local emissions, urban/rural kg per annum

	Again using the estimates from Deliverable 5, the estimates for local emissions would be as follows.

                                             PM   =      0.001 tons

                                             NOX.=      0.023 tons

                                              SO2 =       0.002 tons

                                               CO.=        0.225.tons




Noise

	The impact on these objectives is unlikely to be significant


Economic growth and development

	These objectives have been covered in previous discussions


Safety

The effect of transfers from cars to public transport is likely to have a positive impact on safety

Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements and Acceptability
	The indications are that for organisations with a duty or tradition of public responsibility, it is likely that green travel plans will be adopted, if they can be shown to benefit the community at large. As an illustration, the Royal School could now abandon its Green Travel Plan, because the three year trial period is completed and its planning permission is  now permanent. This is, however, unlikely to happen, because the ethos of the school is bound up with environmental sustainability and this forms a significant part of the curriculum.

However, such considerations are less likely to apply to for firms competing in a totally commercial market. curriculum. They might need constraints such as a PERMANENT possibility of withdrawing planning  permissions, to ensure an equally permanent commitment to a green travel plans.


Useful Supporting Measures

	Some ‘supporting measures’ are essential to the realisation of the full potential for green travel plans. Notably, without a commitment to reliable public transport, with good information systems, the potential of green travel plans will be limited to car-sharing and some transfers to cycling and walking. If these latter modes are to be more attractive, it is equally essential that the balance of traffic management should be changed in their favour. Private mobility planning is constrained by the environment of public provision, in which it takes place. 

In the longer term, the potential of  public door-to-door transport could greatly increase the scope of Green Travel Plans. Such provisions are  currently normally limited to elderly and mobility-impaired people. In the past, attempts to introduce door-to-door ‘community’ transport have foundered because of the difficulties of keeping costs at an acceptable level. However, the potential for improving efficiency by use of transport telematics suggests that this could change in the future.


Sources

‘Employer Attitudes to Employer Transport Plans: A Comparison of UK and Dutch Experience’ T Rye, Napier University, Edinburgh in ‘Transport Policy 6’ Pergamon 1999

‘An investigation of Employer Attitudes to Employer Transport Plans’ Tom Rye & Murdo McLeod, Napier University, Edinburgh from Policy, Planning & Sustainability, Proceedings of the AET (PTRC) European Transport Conference at Loughborough  University, September 1998

‘Employer Transport Plans- A case for regulation’ Tom Rye, Napier University, Edinburgh in ‘Transport Reviews, 1999, Vol 19, No.1

‘Decree Ronchi’, Italian Minister of Environment, 27th March 1998

‘Guide to Green Transport Plans-Advice to Government Departments’ Working Environment Unit DETR, United Kingdom, August 1997

Planning Rape- Land Use Policy and Local Government Policy in the UK Alister McFarquar, Adam Smith Institute, London 1999 (Source of United States Comparisons)

The Royal School, Hampstead Travel Plan

Symonds Travers Morgan 14 8 1996

The Royal School, Hampstead

School Travel Plan

1998 Monitoring Report November 1998, Symonds Travers Morgan

1999 Monitoring Report August 1999 Symonds

2000 Monitoring Report July 2000 Symonds

MOMENTUM Project. Final Report. Submitted to European Communities DGVII

Rijswijk, The Netherlands, September 1999

‘The Hackney Plusbus Scheme: Initial Monitoring and Review. Working Paper, JR Lynas, Centre for Transport Studies University College London 

‘Improving accessibility to bus systems for elderly people’ N A Tyler, N L C K Brown, J R Lynas, Centre for Transport Studies, University College London Paper  presented at Ville et Viellissement. Arles France, October 1997

‘The Asti Case Study’ Stephen Potter, The Open University, 1998

Decree 20 December 2000 of the Ministry of the Environment: 'Incentives for the programmes proposes by the company mobility managers'  (GU of the Italian Republic n.80 of 5 April 2001)

Other Practical Constraints

The important constraints have already been mentioned. They comprise the limitations on the extent to which individuals and organisations are prepared to co-operate and the wider fragmentation of responsibility for traffic management, transport and land use planning and public transport provision.
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Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	High Speed Rail (HSR)


ii) Description

	HSR can be defined as rail services that are capable of achieving speeds in excess of 250 kph (Wardman, 1992 & 1993).  These should not be mistaken for express services or what in the UK are called Inter-City service that achieve speeds of around 200 kph.  In order to achieve these speeds HSR usually has a stopping pattern based around major cities, offering what is essentially an inter-urban service. Conventional HSR consists of trains powered by electricity running along metal rails.

The European Commission (EC) has already recognised the potential for HSR as such HSR forms an integral part of the Trans-European Network outlined in Essen (1994) (half of the 14 schemes announced, Heddebaut, 1999) and repeated below,

· PBKAL (Belgium, British and Dutch sections);

· German High Speed North South link – Nuremberg-Berlin, linked with TGV-East;

· High Speed train East – Paris-Metz-Strasburg-Appenweier (Karlsruhe), Metz-Mannheim, Metz-Luxembourg;

· High Speed train – Lyon –Turin;

· High Speed train – South – Madrid-Barcelona-Perpignan-Montpellier, Madrid-Vitoria-Dax;

· PBKAL (German section); and 

· Main West Coast rail link (UK)

It is hoped that the creation of a HSR network across Europe will allow the efficient transport of both people and goods across national boundaries and result in positive environmental benefits by shifting people away from car and air onto HSR.  The HSR network currently under construction is of a conventional type, that is to say electric trains running on rails.


iii) Linkages targeted

	· The linkages being targeted are those between, trip flows and trip flows by mode (see Figure 2.4 in D2).

· The main type of flows being targeted are business, holiday and short stay flows.


iv) Outline of impact pathway


	
Short Term Effect





	Generation of Passenger Trips

-as the range of destinations and

origins increases.

-transit time to current destinations reduces
	Within Rail Shift

-a shift from slow

rail to HSR for existing destinations.
	Modal Shift from Air and Road

- as transit times improve so will competitiveness with air in the long haul market (1000 to 1500 kms) – and with road over shorter distances (200-300kms).

	





Long Term Effects


Establishes a Record of Reliability & Service Quality

- leading to further generation, modal switch & trip switching.


Economic development along HSR corridors and land use changes




v) Markets, purposes/commodity types, modes, area types targeted

	The implementation of HSR would impact upon both the passenger and freight transport markets.  In terms of passenger transport, work carried out by Wardman (1992) identified the following specific niche markets for HSR,

· Business travel;

· Holiday travel; and

· Short stay personal travel.

It was expected that HSR would be an attractive option for business travellers, particularly on day return trips or where door to door journey times were approximately in line with air.  It was also expected that HSR would have a strong impact upon the air business market for distances between 500 and 1000 kms, but less so for business travellers using cars over distances of between 250 and 500 kms.

The impact of HSR was not expected to be large for the average holiday maker, however there was potential to offer sleeper and motorail services.  

Another area in which HSR is expected to perform strongly is in the short stay personal travel, e.g. weekend city breaks.  It was believed that not only was this the fastest growing market in an international context but that rail can perform well in this market and encourage its growth.  Potential markets for HSR freight services include the following and are based on the concept of Trans-European RailFreight Freeways (Krann et al, 1997),

· Intra-European air transport of goods (by air);

· Intra-European air transport of good (by road; trucking);

· Express transport; and

· The market for international road transport.

Intra-European air transport of goods (by air) seems a highly targetable market for HSR given the total transit time over medium distances of the two other modes.  The second possible market is the use of lorries to truck goods  between airports under ‘flight numbers’.  Again this is a role that could be played by HSR.  The key characteristic of the Express market is the need for a hub and spoke system.  A HSR system supplemented by the existing rail network could offer such a service.  Several sub-segments of the market can be identified including, same day delivery, overnight transport and 2-4 days delivery.  It is felt that HSR is more likely to enjoy success in the overnight delivery (for example Red Star Parcels in the UK) and the 2-4 days delivery market.  The final market which HSR may be able to compete in is the relatively high value and perishable international road transport market.  The crucial components of this market are speed and reliability, which reflect the characteristics of HSR.


vi)
Innovative element

	Conventional HSR technology itself is not innovative having existed in Japan (Shinkansen) and France (TGV) since the 1980s.  However, its wide scale implementation within Europe would have a major transport impact.  It has long been recognised that three major niches exist in the passenger transport system,

· Under 300 kms the motorcar dominates;

· Over 1400 kms air transport dominates; and 

· In between is positioned HSR.

(Campenon, 1995)




	A HSR will broaden the range at which rail can compete with the modes of car/truck and air in both the passenger and freight transport markets.  It is its ability to handle large passenger volumes across distances of several hundred kms that make it so attractive.  In addition the fact that it offers city centre access and a link up to the slower rail network make it an even more attractive form of transport.  The demographic and physical conditions that currently exist in Europe also favour the development of HSR as a trans-national form of transport.  Around 40% of the population is concentrated in cities of 100,000 + and often short or average distance of between 100 and 400 kms separate many large cities in which there is a concentration of employment, commerce, administrative and tourist attractions (Campenon, 1995).  In addition the physical geography presents natural corridors that help to exploit the advantages of HSR, e.g. North-European Great Plains and the Valleys of the Rhine, Elba, Po, Rhone and Danube etc. (Campenon, 1995)


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	Figures reported by Wardman for the TGV Sud-Est service (1993) indicate that the introduction of HSR results in a large number of generated trips (around 50%).  The remaining trips are the result of modal switch from air (33%) and road (18%).  However, a different set of figures produced by Mens en Ruimte  (MER) consultants (Dom, 1994) forecast that HSR services only generate 26% of their trips with the rest the result of modal switch from air (34%) and 40% from car (nearly double that reported by Wardman).  The differences in figures for generation and car use are very significant and may reflect the different characteristics of the two forecasts, since the former was based on a specific route (Paris to Lyon) and the latter was based upon a completed European TEN-T HSR network (9,800 kms of new lines with a 300 kph capability, 14,400 kms of upgraded lines with a 200 kph capability and a classic railway network of 25,000 kms).

In order to calculate the effect on transport intensity we have used some European transport forecasts for the year 2020 that were estimated as part of the STREAMS project (Leitham et al, 1999).  The base year of the forecasts was 1994 and the 2020 forecasts were estimated using a multi-modal freight and passenger demand model.  It was assumed that by 2020 the HSR TEN-T network was complete.  The forecasts for HSR show an increase in passenger kms from 3 billion in 1994 to 65 billion in 2020 (for trips >40 kms).  

For the purposes of the calculation it is assumed that the introduction of the HSR network has resulted in 62 billion passenger kms per annum in 2020.  If the two sets of generation and modal switch factors are applied to this number it gives the following.

	
	Passenger Kms

	
	HSR Generated
	Air
	Car

	Wardman
	30.38 billion
	20.46 billion
	11.16 billion

	MER
	16.12 billion
	21.08 billion
	24.80 billion

	Using average loading figures taken from Transport Statistics GB for car (European average – 1.3) and air (UK average - 114), and from a current ITS research project for Intercity rail (UK average - 150) the passenger km figures can be converted into vehicle kms as outlined in the Table below.



	
	
	Vehicle Kms
	

	
	HSR Generated
	Air
	Car

	Wardman
	+202.5 million
	-199.5 million
	-85.8 million

	MER


	+107.5 million
	-185.0 million
	-190.8 billion

	It can be seen from the Table that both sets of forecasts illustrate that the introduction of HRS network as outlined in TEN-T result in a reduction in transport intensity compared to the counter factual, however we note that the HSR generation figures are likely to include trips previously made by conventional rail (which reduces transport intensity even more),

· Wardman forecasts reduce transport intensity by 82.8 million passenger kms per annum; whilst

· MER forecasts reduce transport intensity by 268.3 million passenger kms per annum.


Scale

	In terms of the European transport market as a whole the impact of HSR would be minimal.  If Leitham et al’s (1999) forecasts are to be taken at face value  then the total number of HRS trips would only account for around 0.2% of all passenger trips within Europe by the year 2020.  For trips over 40 kms the figure is larger at around 3.52% however a sizeable part of these trips are presumed to have been taken from conventional rail.  It should also be noted that these forecasts are based upon a complete HSR TEN-T network being in place by 2020 – in the current climate there is no such guarantee of this being the case.


II Unit environmental load

Impact in specific market(s)
	According to our calculations the impact of a fully operational HSR TEN-T network would be to reduce the unit environmental load, despite a generation factor of around 50%.  The reason for the reduction lies with the modal switch that would take place from both air and car.  The specific environmental impacts are reported below but we would also expect there to be reductions in traffic congestion which might result in second round reductions in emissions and also time savings for car drivers/passengers.

Our calculations are again based on the traffic forecasts estimated by Leitham et al (1999) and the generation and modal switch factors outlined by Wardman (1993) and MER (Dom, 1994).  In addition our emission, land use, and safety factors are the ones used by MER which are based upon passenger kms as opposed to those outlined in Table B.1, Annex B of Deliverable 5, which are based upon vehicle kms.  We have however cross-checked the rates (using our average loading factors) and they appear to be in line with one another.


Scale

	See previous comments on scale and transport intensity.
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Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	The following emission factors for CO2 have been used,

· Car – 111 g/pass km;

· HSR – 28 g/pass km; and

· Air – 158 g/pass km.

Using the same passenger kms splits as for transport intensity the following total  CO2 emissions have been calculated for each mode assuming that a full HSR TEN-T network has been introduced by 2020.  The figures in brackets are the Wardman passenger splits and those not in brackets the MER passenger splits (all figures are per annum),

· Car – a reduction of 2,752,800 tonnes (1,238,760);

· HSR – an increase of 451,360 tonnes (850,640); and

· Air – a reduction of 3,330,640 tonnes (3,232,680).

The net effect of introducing HSR is to reduce CO2 emissions by,

5,632,080 tonnes (3,620,800) per annum.




Local emissions, urban/rural kg per annum

	The local emission factors for PM, NOx, SO2 and CO are all outlined below.

	
	Local Emissions – Kg per Passenger Km

	Mode
	PM
	NOx
	SO2
	CO

	Car
	0.01
	0.25
	0.03
	1.3

	HSR
	0.02
	0.10
	0.10
	0.003

	Air
	0.01
	0.70
	0.05
	0.51

	The total emissions have been calculated using the same approach for CO2 emissions. Two tables are presented outlining the Wardman and MER factors,



	MER
	Total Emission in Kgs

	Mode
	PM
	NOx
	SO2
	CO

	Car
	-248,000
	-6,200,000
	-744,000
	-32,240,000

	HSR
	+322,400
	+1,612,000
	+1,612,000
	+48,360

	Air
	-210,800
	-14,756,000
	-1,054,000
	-10,750,800

	Wardman
	Total Emission in Kgs Per Annum

	Mode
	PM
	NOx
	SO2
	CO

	Car
	-111,600
	-2,790,000
	-334,800
	-14,508,000

	HSR
	+607,600
	+3,038,000
	+3,038,000
	+91,140

	Air
	-204,600
	-14,322,000
	-1,023,000
	-10,434,6000


	The net effects of each impact following the construction of the HSR TEN-T are outlined in the Table below.

	Wardman
	Net Total Emission in Kgs Per Annum

	Mode
	PM
	NOx
	SO2
	CO

	MER
	-136,400
	-19,344,000
	-186,000
	-42,942,440

	Wardman
	+291,400
	-14,074,000
	+1,680,200
	-24,851,460

	In terms of volatile organic compounds (VOCs) it is not possible to quantify the overall impact of constructing the proposed HSR network.  However, it would be a safe guess to assume that the impact on VOCs would be similar to that illustrated for other local emissions.  In other words there would be a reduction in the net emissions of VOCs.


Freight - – there is no data to allow an assessment.

Noise

	Passenger - According to MER the direction of this impact is still not clear since the forecast reduction in motorised trips will have only marginal effects on the noise contours around motorways.  For air the effect might be to reduce the noise affected surface by around 10% on average.  However, HSR makes more noise than slower rail when driven at higher speeds and frequencies and it is unclear what the total impact on noise would be.


Economic growth and development

	No evidence as yet with which to comment on.


Equity

	


Modal integration

	No evidence with which to comment on.  May encourage greater integration between  slower rail and HSR and possibly cars if park and ride sites spring up.             


Safety

	Safety impacts have been carried out using the same traffic forecasts as used previously.  The accident rates are those used by MER (1994) and relate to fatalities.  They are presented below and show that HSR is the safer than either  road or air,

· Road – 5.1 fatalities per billion passenger kms;

· Air – 0.35 fatalities per billion passenger kms; and

· HSR – 0.30 fatalities per billion passenger kms.

The impact of a HSR network is outlined in the Table below for both the Wardman and MER scenarios,



	
	Total Fatalities Per Year
	

	
	HSR
	Air
	Car
	Net Effect

	Wardman
	+9.1
	-7.2
	-57
	-55

	MER
	+4.8
	-7.4
	-126.5
	-129

	There is therefore a net improvement in safety following the implementation of a HSR network in Europe.  In fact if serious and minor accidents were included the improvement would be even greater since car has higher rates for these type of accidents.


Transport system efficiency

	A lack of cost data on all the transport modes means that we are unable to evaluate the impact of HSR upon the efficiency of the transport system. However, MER (1994) outline the primary energy consumption per passenger km for car, plane and HSR, with cars and planes consuming on average 2.3 and 3 times more energy than HSR.  They also note that HSR consumes about the same energy as slower trains after adjustments have been made for higher occupancy rates, improved track infrastructure and different materials.




Land Use

	According to MER (1994) the proposed HSR TEN-T network requires a total land use of 415,230 ha, 40% of which will be completely new land, 15% for upgrades and 45% for existing infrastructure. However, they note that to build a similar road network would require around 3.5 times the same amount of land.


Trans-European Network Development

	The construction of a HSR network across Europe will be a major step in realising TEN-T.
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Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements

	The following measures need to be implemented,

· Agreement of HSR routes between European Union (EU) Countries;

· Ensuring open access to HSR routes;

· Implementing a common technical and operating system on HSR routes that is common to all rail operators; and

· Putting in place funding packages.

However, it should be noted that the first measure was agreed at Essen in 1994 when the TEN-T was formulated and EC funds were also ear-marked at the same time.  The second measure has also been dealt with in principle following the issuing of EC Directive 91/440.


Barriers to implementation
	Passenger HSR -

The largest barrier would appear to be cost.  In 1999 the cost of the seven HSR TEN-T projects was estimated to be around 72 billion ECUs.  Who pays what is still a major stumbling block.  Current thinking points towards a public private partnership between the European Union, its member states, railway companies and private investors.

Other barriers are more technical in nature (e.g. signalling and operational systems) but not considered insurmountable.
Despite EC Directive 91/440 there still exists a problem with regards to accessing other countries rail systems.  It would appear that in several countries the incumbent railway operators are reluctant to comply fully with the directive.


Implementation timescale

	It would be fair to conclude that the implementation of a HSR network by the year 2020 is a likely possibility.


Acceptability

	Improved transit times, reductions in transport intensity and unit environmental load and reductions in road traffic mean that their should not be any major acceptability problems for governments, citizens or industry.

The only issue that might arise for governments is who pays for HSR and is it affordable.


Dynamic effects

	So far the appraisal of HSR has concerned itself with the initial, static effect of the introduction of HSR, albeit over a 20 to 30 year time horizon.  However, there may also be issues that arise from considering the dynamic effects of HSR.  If HSR is successful it is likely that development and land use patterns will be influenced to the extent that development takes place along the HSR routes.

Another effect may be felt in the market for long haul air flights.  If the main European airports are served by HSR then this may effect the distribution of current destinations and the pricing structures of long haul services.  For example, a passenger travelling to Paris may well choose to travel to Marseilles and catch the HSR service to Paris if the price difference is considerably less.  There may also be a generation effect as reductions in air fares (cheaper landing slots) lead to increases in the demand for air travel and therefore impact adversely upon the environmental unit load and transport intensity.  However, HSR is also likely to continue to attract intra-European air passengers if it can continue to expand its network and perhaps more importantly integrate its services with conventional rail services along the lines of a hub and spoke network.  

It is difficult to forecast with any certainty the 2nd, 3rd and 4th round effects that will result from the introduction of HSR.  However, it is likely that the main interaction will be between HSR and air, and that this interaction will continue to reduce both transport intensity and the environmental unit load of transport.
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Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Electronic offices


ii) Description

	Information and communications technology (ICT) is increasingly offering a range of opportunities which are expected to have major societal impacts in addition to changes in travel behaviour. ICT can affect personal travel though a variety of mechanisms. The cases addressed here relate to 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.

Most of the following discussion will deal with teleworking which is the item where more than the others evidence is available and research has been conducted as far as impacts on personal travel are concerned.

ICT in the form of home computing, the Internet, fax machines, and express mail delivery has increased the effectiveness of flexible working arrangements between employers and their employees. This has enhanced day-to-day flexibility in activity scheduling. Telecommuting (term used in the US) or telework generally refers to formal arrangements between employees and their employers regarding work conducted at home or at a remote centre that is more convenient to the employee than his or her main workplace. The latter case is that of tele-centres or tele-cottages. Telecommuting can also refer to informal arrangements although there has been less research on this. 

New home-based and mobile ICT has been a  factor causing the increase of self-employed. In order to cut costs and increase flexibility in rapidly changing market places businesses have increased sub-contracting and other types of outsourcing, which in turn has encouraged self-employment. Thanks to new ICT self-employed individuals can communicate more easily with clients, suppliers and collaborators. 

Advances in ICT make it easier for firms to keep track of and integrate the work of non-permanent and non-full time workers. The Internet economy has generated firms which have to grow quickly or to shrink quickly to respond to a rapidly changing market. This generates substantial numbers of part-time and contingent high-tech workers.

Closely related to flexible working arrangements is the issue of the impact of mobile ICT on work that takes place away from the usual workplaces or home. Due in large part to today mobile phones, portable SMS and fax devices, many people maintain mobile offices. 

Others carry on work while commuting between home and their office or remote work site. Commuters can also use mobile communication devices to make more efficient use of their travel time by conducting business and co-ordinating activities with household members and friends. Smart mobile phones and hand-held wireless Internet will increase the efficiency and pleasure of working while on the move. 

The use of ICT in firms provides access to global information and the possibility of building efficient long-distance links and in turn improves the potential of firms to trade and set up alliances. This makes economic actors closer in time and space. E-mailing and videoconferencing are increasingly used but rather as complements and not absolute substitutes for transport: they do not diminish the necessity of developing trust-based relationships, solid negotiations and services maintained through highly qualified personnel’s travelling.


iii) Linkages targeted

	


iv) Outline of impact pathway

	1. Relationships between ICT and personal travel

The relationship between ICT and personal is not simply one of substitution but more complex. It is useful to start from an understanding of the ways in which communication can occur among people:

· Face-to-face

· Telecommunications

· Transfer of an information object, like a book.

There can be different relationships among these three modes: substitution, complementarity, modification, neutrality. The main question is whether ICT replaces travel or generates it, that is substitution versus complementarity. The net effect of improved ICT may well be to generate more communication and hence more travel. 

There are two stages in the impact pathway from ICT developments to travel and spatial impact:

(i) technology adoption, that is the choice of a location-based activity versus virtual activity

(ii) travel-related impacts which can be direct/indirect and short term/long term.

The choice between a location-based activity and a virtual activity is affected by trip characteristics. Not only the generalised cost may be a determinant but the ability to fulfil multiple activities at the real location, for example by linking a business trip with social and recreational activities.

2. Impacts of teleworking on individual travel

The following impacts are hypothesised in the case of teleworking:

· Frequency: work trips should decrease, non-commute trips may increase, more trips may be required in support of telecommuting activity itself.

· Time of day/day of week: given the flexibility to do so, trips may be shifted to off-peak periods to avoid congestion delays, and/or to different days of the week.

· Destination/length: work trips may be made to a local centre rather than to a more distant office building, non-work trips may be made closer to home rather than closer to work.

· Mode:

· on the positive side: trips made closer to home may shift to non-motorised modes such as bicycle and walk; if telecommuting helps flatten the peak for use of transit modes, greater operational economies may result;

· on the negative side: there may be mode shifts from ride sharing or public transport into drive alone; carpools and vanpools may dissolve and public transport operators may lose revenues; within the car mode itself, trips made close to home may shift from a fuel efficient vehicle used for commuting to a less fuel-efficient vehicle.

· Trip chaining patterns: eliminating the work trip may break up efficient, linked activity patterns, creating several one-stop trips instead of one multi-stop trip.

· Persons making the trip: household-level assignments may change, with the telecommuter perhaps taking on more trips because he/she is at home and available, or making fewer trips because a commuting spouse now makes the stop on the way to or from work.

· Vehicle ownership: in the medium-term the ability to telecommute may eliminate the need for a car, or, more likely, an additional car.

Residential job/location: in the long term, telecommuting may stimulate movement farther from work to housing in more desirable and /or affordable housing locations; the additional miles travelled on commuting days may or may not outweigh the miles saved on telecommuting days; once the ability to telecommute has been established, the worker may change jobs, moving to a more distant employer.

3. Impacts on business travel

One micro and one macro level can be distinguished. 

The micro level relates to the potential of ICT to affect firm decisions of business travel. For group work involving creativity and negotiation, face-to-face contacts can never be entirely replaced. However, the possibility of working with both communication channels, tends to increase firm productivity and the volume of projects which can be processed. Ad a result we observe here again a mobility growth. 
The macro level relates to the well known trends of firms to solve problems by linking with other enterprises and create temporary or more durable enterprise networks. ICT provide support and facilitating tools. Taking as reference not the firm but the entire value-added chain, the increase of activities and mobility for persons, as well as for goods, is obvious. The conclusion is far away from the idea that ICT will allow to get rid of business mobility. ICT is more a means to promote ad-hoc inter-organisational set-ups and not as a true de-materialisation of the economy.


v) Markets, purposes/commodity types, modes, area types targeted
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Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	1. Overview

The impacts on individual travel of conventional telework (i.e. telework by employees) have been studied more. Empirical findings report that aggregate travel is reduced due to teleworking, although it may have counterproductive travel effects for a few. The effects for self-employed and mobile workers are not yet understood. The potential for ICT to reduce business travel and replace face-to-face contacts in firm practice is considered as minimal.

2. Teleworking

Teleworking can affect travel in obvious and less obvious ways, as shown in the impact pathway description. Empirical evidence comes from US and is restricted to the short-term impacts assessed from small samples. The results are generally positive or at worst neutral in terms of travel reduction. Since many effects may not be observed for some time to come, it is important to continue to monitor the travel impacts of telecommuting over the long term. The main results summarised below  are a synthesis of the evidence coming from the US experience according to the views expressed in a work of Patricia Mokhtarian, who is one of the leading expert in the field of telecommunications and travel (Mokhtarian, 1997).

(i) Impacts on commuting trips saved

First, it is not sufficient to count teleworkers to derive implications for work trips because teleworking may be predominantly done part time. A finding that x people telework may mean that only x/4 work trips are eliminated.

Second, not every telework occasion represents a trip saved. This may be due to people that are in maternity leave or to temporary disability cases. For them, the alternative to working from home would be not working at all. Or people may telework partial days which would shift commute travel out of the peak period but not eliminate it.

In the aggregate commute travel in terms of passenger trips and passenger-km is found to be reduced.

(ii) Impacts on vehicle-km

In some cases the effects on vehicle-km may be neutral because teleworking replaces public transport trips or rideshare trips. It is theoretically also possible to have negative impacts on vehicle-km due to two mechanisms.

The first mechanism is the possibility that teleworkers may change mode of transport on the days they do commute, from public transport or ride share into drive alone. However this has not found yet empirical confirmation.

The second mechanism is the residential relocation since people may move further to more affordable and desirable housing. And extra km travelled may exceed km saved by telecommuting. There is no empirical evidence that teleworking has influenced relocation in the short term (in the sense that relocation would have occurred anyway). However teleworking may have long-term effects not fully captured by the short-term snapshots that have been taken to date, and these long-term effects should be monitored.

In the aggregate however the real impacts is found to be positive and savings of vehicle-km are reported.

 (iii)
Induced demand

Not all travel that occurs while teleworking is totally new travel because there may be travel that would have occurred anyway. Additional non-commute travel may be generated in the following ways:
· trips made just to get out of the house, because staying at home all day may lead to cabin fever;

· time saved not commuting may be devoted to new activities involving travel;

· teleworking may make one car available to other members of the household although the vehicles-per-driving-age-household-member ratio approaches one this effect is not likely to be large;

· teleworking itself may create need for more trips.

However, there is only small evidence that new trips are generated.

(iv) Impacts on non-work trips

Trips that would have occurred anyway in the telecommuting days may be affected by teleworking. Empirical evidence shows a range of impacts on non-work trips including different time, place, mode and trips made by different people.

(v) Impacts on vehicle ownership

It is not surprising that no impact on vehicle ownership has been observed. First because teleworking only part of the week is not enough to justify disposing of a vehicle, and second because car can be considered a necessity anyway.

3. Business travel

Face-to-face interaction will probably retain unique advantages even if technology continues to improve the virtual reality of communication.

Surveys (Swiss National Science Foundation, 1999) have shown that firms which strongly develop their ICT usage never do it with the aim of diminishing persons’ or goods mobility. In general transport represents no strategic priority for most firms in the choices they make regarding their operation, especially if their product’s added value is high. Firms do not link ICT and transport and do it even less with the environment. For most firms environment has to do with packaging, paper use, polluting products. The reasons why transport is not taken into account in the firms’ decisions relating ICT are mainly that the cost of transport is too low and that the relationship between ICT and transport is too complex.


Scale

	The most recent EU statistic on telework is provided by the EcaTT study (EC 2000a). The following four categories of teleworkers have been identified:

(i) Home-based telework Workers that:

1. are either in salaried employment or self-employed in which case their main working place is on the contractor’s premises

2. work from home (instead of commuting to a central workplace) for at least one full working day per week

3. use a personal computer in the course of their work

· use telecommunications links (phone/fax/e-mail) to communicate with their colleagues/supervisor during work at home.

(ii) Telework by self-employed in SOHOs (Small Office, Home Office)

4. Are self-employed or effectively self-employed (e.g. persons employed by own company or employed by organisation they have considerable managing power over)

5. Their main place of work is at home or they claim not to have a main place of work

6. use advanced ICT for communicating with clients and/or (other) business partners.

(iii) Mobile telework

7. work at least ten hours per week away from home and from main place of work, e.g. on business trips, in the field, travelling or on customer’s premises

8. use on-line computer connections when doing so.

(iv) Occasional telework

9. Are those who would fit into the home-based category but for the fact that they spend less than one full day teleworking from home per week.

The 1999 figure estimated for the total of the four above categories is of 9 million teleworkers in the EU10 (EU15 less Austria, Belgium, Greece, Luxemburg, Portugal) which equates to 6% of the workforce. The fraction varies across Europe ranging from more than 16% in Finland to less than 3% in Spain.

From these 9 million, 2.9 can be seen as regular home-based teleworkers, 3 million are occasional ones, 2.3 million mobile teleworkers, and 1.4 self-employed teleworkers working in SOHOs (small office, small home).


II Unit environmental load

Impact in specific market(s)
	The widespread application of new ICT together with a changing economic environment and shifts in social attitudes result in the emergence of what may be called the 21st century work paradigm tending towards spatial dislocation, self-employment, greater diversity and flexibility in working time patterns and stronger boundary-transgressing communication and co-operation.   

Taking the opportunities offered by ICT for structural changes in the way governments and businesses operate and in the way they work is the mission endorsed in the E-Europe Action Plan of the EU (EC, 2000b) adopted at the Feira European Council on 20th June 2000. The plan aims at making Europe the most competitive and dynamic knowledge-based economy. Among the eleven areas targeted by the Plan the one with the heading “working in the knowledge based economy” is immediately relevant to e-work development. The Action Plan advocates supporting greater flexibility in the workplace including teleworking and part-time working.

Telework is expected to contribute to:

10. Boosting productivity

11. Managing the transition to an older population

12. Achieve greater environmental and social sustainability.

The virtual accessibility supplied by the Internet can be most appreciated by persons with low levels of conventional accessibility. Presently the highest Internet use per capita is in countries with either long, dark winters (Finland, Sweden and Canada) or with isolated rural communities (as in North America and Australia). New demand for connectivity is likely to come from isolated areas of developing nations. In addition, social benefits can accrue from extending virtual accessibility through Internet connectivity to handicapped, elderly and economically disadvantaged populations.


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	


Local emissions, urban/rural kg per annum

	


Noise

	


Economic growth and development

	


Equity

	


Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements
	Empirical evidence suggest that encouraging wide spread teleworking alone, is not likely to be a successful approach in achieving travel behaviour changes. Rather, efforts should be made to better understand teleworking implementation strategies and promote those most related to desired travel behaviour modifications. In particular local behaviour such as errand running is affected by the organisational work environment. Little change is shown when people tend to shadow their normal work hours when working remotely in response to organisational expectations. It is different when teleworking encourages anytime, anywhere work.


Useful supporting measures

	Empirical findings (Wells et al., 2001) tend to support the understanding of the role teleworking might play as part of a multiple strategies travel management approach. Individuals faced with aversive commute stimuli, will seek relief by employing any one or combination of alternative travel strategies to alleviate the aversive conditions. Commuting impediments are overcome by increased use of public transport, alternative transportation modes, flexible schedules and telecommuting, either singly or in combination (Wells et al., 2001).

New concepts of land use development can be geared towards home working and sustainable transport. The concept of televillage is an extension of telecottage and is very much about lifestyle and preferences. A televillage is a whole community highly geared to the future work and lifestyles. The whole village is wired and each home is fully equipped with an internal network connected to the village network and through broad band communication to the global village. Examples of application plans in the UK include shared public spaces, pedestrian and cycle routes and speed limits for cars discouraging car use although parking spaces will be provided.


Barriers to implementation and acceptability

	The barriers to the adoption of virtual activity instead of location-based activities are psychological, social and institutional rather than technical and economic.

The main barriers to teleworking on the organisation side are, according to reports from the EcaTT study (EC, 2000a):

13. Data security problems (top-secret documents, especially in public administration)

14. Productivity and quality of work

15. Problems of managing and supervising teleworkers.

On the worker side the following can be hypothesised:

16. Desire for workplace interaction

17. Insufficient self-motivation

18. Concern about visibility for advancement

19. less availability of space at home compared to US, which can hamper the development in European countries.


Implementation timescale

	To date, very little relevant research has been conducted and most of the research has focused only on one aspect related to ICT: conventional telecommuting (i.e. by employees). 

Teleworking is a rich opportunity to eliminate certain type of distasteful travel or to reschedule and re-route trips to less congested times and places. The incidence of self-employment, contingent and part-time work, to some extent increased by ICT developments, must be reducing peak commute travel, although there is very little quantifiable evidence of this impact.

ICT are just beginning to permeate almost every aspect of our lives. According to the “E-work 2000” study (EC, 2000a) the teleworkers in the EU10 (EU15 less Austria, Belgium, Greece, Luxembourg, Portugal) are projected to grow from 6.1% in 1999 to 10.8% in 2005 of total labour force. 

As people become busier, they will increasingly rely on ICT to avoid unnecessary travel. As population increases, particularly in metropolitan areas, people will increasingly rely on ICT to avoid congestion on transport networks and at activity sites. Also, as people spend new time engaged in telecommunications, there will simply be less time available for other activities, including travel.

The effects of future ICT are currently unknown. If travel behaviour researchers can identify which technologies are most effective in reducing travel without undesirable side effects this is of great value to planners and policy makers.
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Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Road pricing for freight traffic


ii) Description

	Road pricing is "the collection of taxes for the use of the road infrastructure."

Enormous costs are caused by road haulage. On the one hand there are costs for the infrastructure. But on the other hand there are also external costs because of air pollution, noise pollution and accidents. These costs are paid by the general public. Road pricing should 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 are charged differently. In many European countries there is a flat rate for HGVs. Another way to charge for the use of roads is dependent on time of day, weight, emissions or distance.

"Differentiation on time-of-day basis (e.g. higher prices during peak traffic hours) permits improvement in the traffic flow and a more even burden on the road infrastructure."

The case study which is used in this assessment framework report to illustrate the impacts of road pricing is a 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 emission, levied on HGVs. This includes road costs (construction, operation and maintenance) and a quantifiable part of the ... external costs (accidents, noise, and air pollution)."



iii) Linkages targeted

	The main linkages targeted are

· The linkage between total demand for road haulage (tonnes moved) and vehicle km

· The linkage between total product flows (tonnes moved) and product flows by mode/mode choice


iv) Outline of impact pathway

	The hypothesised impact pathway is as follows:

Hauliers are charged for use of roads.  Increasing transportation charges could have two different effects:

A)
In case hauliers can pass increased costs on to the ultimate buyer this will lead to reduced 
demand for transported goods and/or to the transfer from road to rail.

B)
Probably hauliers will not be able to pass costs fully on to their clients or to the ultimate 
buyer. Instead of this the following strategies could be used:

· Use of adapted vehicle fleets

· Increase of load factors


· Choice of alternative routes



v) Markets, purposes/commodity types, modes, area types targeted

	· Road haulage is affected directly by road pricing, but railways could profit from it

· The case study covers Switzerland only

· Both urban areas and rural areas are included


vi)
Innovative element

	New types of instruments can register the required data electronically. Microwave and GSM-technology is used for this purpose.
 Therefore it won't be necessary to spend lots of money for toll stations.


Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	Switzerland decided to introduce the Mileage-Related Heavy Vehicle Tax (MRHVT) from January 2001. The goal of implementing the MRHVT is not only to reduce road transport but also to finance the Swiss railway program “Bahn 2000”. HGVs must pay a tax rate from CHF 0.006 to CHF 0.03 per metric tonne and kilometre covered (tkm). Additional to the MRHVT the weight limit for HGVs will increase from 28 t to 40 t within the next years.
 The impacts of this increase are not taken into consideration.

The estimates of effects are based on a tax rate of CHF 0.025 and have a spread of ± 35 %. According to a ECOPLAN study the effects are as follows:

Road haulage (million tkm)

	
	without MRHVT
	with MRHVT
	

	1993
	11,791
	---
	---

	2010
	20.445
	17,191 / 18,357
	- 16% / - 10%

	
	
	
	

	Railways (million tkm)

	
	without MRHVT
	with MRHVT
	

	1993
	7,772
	---
	---

	2010
	10,402
	13,006 / 15,800
	25% / 52%

	
	
	
	

	Road haulage (million vehicle km)

	
	without MRHVT
	with MRHVT
	

	1993
	2,136
	---
	---

	2010
	3,664
	3,105 / 3,293
	-15% / -10%

	The effect of the MRHVT is a significant decrease in road haulage (tkm and vehicle km).


Scale

	The MRHVT covers "all heavy road vehicles over 3.5 tonnes carrying either goods or passengers. Vehicles excepted from payment of the MRHVT are those of: the army, police, fire-, anti-oil/ chemical spill brigades and ambulances, public bus services, agriculture as well as electromobiles."



II Unit environmental load

Impact in specific market(s)
	Change in emissions rates for road haulage is expected (for details see Part 2 - Impact on environmental sustainability.


Scale

	


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Transport related CO2 emissions, tonnes per annum
	The impact on CO2 emissions related to road haulage in Switzerland at a rough estimate is as follows: 

Assume that reduction of vehicle km is related to HGVs and an average emissions factor for these of 1'000 g/vehicle km

A central estimate of the change in CO2 emissions is a reduction in a range of 370'000 tonnes to 560'000 tonnes in 2010. The uncertainty associated with this estimate is very large however.

It has to be considered that this reduction in CO2 emissions will partly be offset by an increase in railway transport.


Local emissions, urban/rural kg per annum

	The impact on local emissions related to road haulage in Switzerland at a rough estimate is as follows:

Assume that reduction of vehicle km is related to HGVs and emissions factors as for average heavy goods vehicles.

Central estimates of the reductions in emissions in 2010 would be as follows:

PM:
190 to 280 tonnes

NOx:
740 to 1'120 tonnes

SO2:
110 to 170 tonnes

CO:
1'860 to 2'800 tonnes
VOC
70 to 110 tonnes
The reduction of road transport related emissions might be compensated to a certain extent by an increase of rail transport. But the impacts of these increase cannot be quantified.


Noise

	


Economic growth and development

	According to a Swiss study significant changes in GDP are not expected by MRHVT. Both a (slightly) positive and a (slightly) negative impact is possible. It has to be considered that the revenues get back to the economic system.

There is also no significant impact on economic growth expected. Even transport intensive trades are barely affected. In a period of ten years economic growth of transport intensive trades will be reduced by 0.18 percentage points per annum at most.



Employment

	It is expected that the MRHVT will have minor negative effects on employment in the transport sector. In 2015 there will be 10'400 jobs less compared to the situation without MRHVT (about 7 % of total predicted employment in road transport business). But this will only happen, if hauliers can pass on the MRHVT completely to their clients.



Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Implementation requirements
	A prerequisite for the implementation of road pricing is legal regulation. Charging and using of tolls needs a corresponding law.



Useful supporting measures

	Supply of railways and combined transport must be improved. If railways are not able to offer attractive alternatives to road haulage there won't probably be modal shift from road to rail on a large scale.

Road tolls should not be limited to motorways only. They should be charged on selected major roads too. This could help to prevent hauliers from using these roads where the accident rate is higher than on motorways.



Barriers to implementation

	The costs for implementation and realization can be a barrier. Costs for High-tech electronic on-board systems are about 500 ECU per vehicle. Experience from Sweden shows that costs for administration are relatively low, if those systems are used (about 2.6 % of total receipts).



Acceptability

	It is important to inform people about objectives and possible impacts of road pricing to get acceptance for this measure. The rules should have only few exceptions.

Issues which could raise problems with acceptability:

· Guarantee data protection

· Is the road pricing system user-friendly?

Modal shift from road to rail caused by road pricing could improve the situation on roads (less congestion)  better acceptance of road pricing



Other practical constraints

	· Interoperability of tolling systems is a problem which is not solved yet. Some European 
countries came to national agreements already. Solutions at European level are still to be 
found.

· Prices of transportation are often not decisive compared with other criteria.



Assessment Framework Report

Part 1 - Rationale

i) Title of measure

	Variable speed limits and control


ii) Description

	The measure "variable speed limits and control" covers the application of variable speed limits depending on the current traffic situation and traffic flow to achieve a better network management. There are systems required 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).


iii) Overview

	Different concepts and components of variable speed limits and control are conceivable and captured under the term of intelligent speed management in Europe. There are considerable differences between philosophies followed in the different European countries which stretch from only recommendation of speed limits to obligatory and controlled speed limits. Due to these differences in philosophies and legal constraints according to obligatory and automatically controlled speed management, the measure here covers only the application of variable speed limits depending on the current traffic situation and traffic flow allow a better network management.

While speed limits are established on most parts of the European highway network, here the focus lies on the variation of speed limits depending on the current traffic situation. This could lead to harmonised speeds in case of high loaded traffic situation. A more fluent traffic flow could lead to higher speeds due to the avoidance of congestion in situations in which driven speeds are lower than regular speed limits due to the high traffic density. In view of bottlenecks in transport infrastructure, a better network management by variable speed limits could lead to a better infrastructure utilisation.

However, the improvement of infrastructure capacity, which could be an result of a better network management, leads to a higher attractiveness which in general leads to an increase of transport demand. A more fluent traffic flow due to more harmonised speeds and the avoidance of congestion could also lead to less pollutant emissions as well as a to a reduction of fuel consumption lower carbon dioxide emissions in consequence. In Germany about 700 km of the highways were equipped with variable message signs for traffic management on these highways in 1999. In many European cities variable message signs are now being installed for network information, guidance and parking.


iv) Linkages targeted

	The main linkages targeted are:

The linkage between a better traffic management with a harmonised traffic flow depending on the traffic volume and traffic situation and a better infrastructure utilisation. This also could lead to more safety. The linkage between a more harmonised traffic flow instead of congestion and a reduction of pollutant emissions.


v) Outline of impact pathway 

	Variable speed limits depending on traffic volume and traffic situation -> harmonised speeds in case of high loaded traffic situations -> avoidance of congestion and a more fluent traffic flow -> better infrastructure utilisation 

Variable speed limits depending on traffic volume and traffic situation -> harmonised speeds in case of high loaded traffic situations -> avoidance of congestion and a more fluent traffic flow -> less pollutant and CO2 emissions


vi) Markets, purposes/commodity types, modes, area types targeted

	Motorised road transport.

All motorised road transport vehicles are affected like cars, powered two-wheelers, buses and goods vehicles.

Effects of this measure can only be expected on high loaded parts of road infrastructure, focusing on the highway network.


vii)
Innovative element

The innovative element would be the implementation of an intelligent (depending on the current traffic situation) speed management on high loaded parts of the European highway network. This also requires applications to capture better information on current traffic situations as well as better algorithms for controlling.

Assessment Framework Report
Part 2 - Assessment against objectives

DECOUPLING OBJECTIVES

I Transport intensity

Impact in specific market(s)

	none expected


Scale

	


II Unit environmental load

Impact in specific market(s)

	The implementation of variable speed limits and control on high loaded parts of the highway network could lead to a more fluent traffic flow in cases of high traffic volume. The avoidance of congestion and the more fluent traffic flow could lead to a better infrastructure utilisation of the existing infrastructure. A better infrastructure utilisation could lead to a reduction of space occupied by transport infrastructure in the meaning that less new infrastructure might be necessary. In cases of high loaded traffic situations, variable speed limits in combination with warnings, restrictions on overtaking etc. could increase the infrastructure capacity (vehicle/hour) in case of a high loaded part of the highway by 10 % up to maximum 20 % (cp. Prognos AG 2001).

Also a small reduction of local pollutant emissions as well as emissions of CO2 can be expected due to a more fluent traffic flow instead of congestion in high loaded traffic situations. According to Prognos 1999, the possible reductions due to a more fluent traffic flow are different for the different pollutants. Depending on the traffic density and the speed limits required, the calculated reductions amount to a scale of 3 to 10 % for CO2, 0 to 3 % for NOx, 8 to 27 % for CO, 6 to 7 % for HC and up to 22 % for particulates (Prognos AG 1999).


Scale

	For an estimation of the scales of both possible impacts would require information about the extend of critical traffic situations on the European highway network. Due to the lack of any information about it, an estimation can not be provided.

According to Zackor/Keller 1997, the shares of vehicle-kilometres driven in congestion situations on the German highway network amount to between 3 % in 2000 and almost 14 % in 2010. A rough estimation on this basis would mean, that in 2010 the infrastructure capacity (vehicle/hour) could increase by between 10 and 20 % for about 14 % of all vehicle-kilometres driven on the German highway network.

However, these shares could not be applied to reductions of pollutant emissions, due to the lack of shares of pollutant emissions depending on different traffic situations for the German highway network.


Assessment Framework Report

Part 2 - Assessment against objectives (cont’d)

POLICY OBJECTIVES

Environmental sustainability

Energy consumption

	A reduction of transport related energy consumption can be expected but not be quantified.


Transport related CO2 emissions, tonnes per annum
	A reduction of transport related energy consumption can be expected but not be quantified.


Local emissions, urban/rural kg per annum

	A reduction of transport related energy consumption can be expected but not be quantified.


Noise

	none expected


Economic growth and development

	A more fluent traffic flow could lead to time saving of freight and passenger transportation. This would have a positive economic impact but cannot be quantified. A better utilisation of infrastructure might superfluous investments on new infrastructure. On the other hand investments for variable speed limits have to be taken. Nevertheless the net effect of these economic impacts cannot be quantified.


Transport System Efficiency

	Better infrastructure utilisation.



Assessment Framework Report

Part 3 - Implementation, Acceptability and Practical Constraints

Barriers to implementation
	Differences in the philosophies followed in the different European countries and different legal frameworks could be seen as barriers to an EU-wide implementation.


Implementation timescale

	E.g. in Germany all parts of the highway network which are endangered by congestion could be expected as equipped with variable speed limits up to 2010.


Acceptability

	According to the European telematics applications programme (TAB) awareness of variable message signs information was found to be relatively low (cp. EC DG IST 2000: Selected validation results from the transport sector of the telematics applications programme). However, the acceptability depends on the kind of information and their consequences: acceptability of obligatory speed management systems could be lower.


Public sector finance feasible?

	


Sources

Zackor, H.; Keller, H. et al. 1997: Entwurf und Bewertung von Verkehrsinformations- und –leitsystemen unter Nutzung neuer Technologien; München.

Prognos AG 1999: Umweltwirkungen von Verkehrsinformations- und –leitsystemen im Strassenverkehr; Basel.

European Commission, Directorate General ITS 2000: Selected validation results from the transport sector of the telematics applications programme (TAP); Bruxelles.

Prognos AG 2001: Wirkungspotentiale der Verkehrstelematik zur Verbesserung der Verkehrsinfrastruktur- und Verkehrsmittelnutzung; Basel. 

Annex D - Original Long List of Possible Measures

Table D1 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
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	x
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	1.18 infrastructure and R&D policy
	x
	x
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	x
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	1.19 tele-everything
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	1.20 mobile services
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	x
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	x
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	1.21 site development
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	1.22 increasing the attractivenes of local destinations for tourism
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	x


Table D2 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)
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	2.2 standardisation of load units 
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	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
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	2.5 bans on truck traffic
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	2.6 investments and R&D to stimulate freight intermodality
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	2.7 information to stimulate freight intermodality
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	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 D3 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 D4 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
	 
	 
	x
	 
	
	
	x
	
	 
	 
	 
	
	x
	x
	
	x
	 
	x
	x
	x
	x
	 

	4.2 improving fuel economy
	 
	
	
	 
	
	x
	 
	
	x
	 
	
	x
	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
	


















































































































































































































































































































































� This passage has been taken directly from the original Description of Work, p3. Having undertaken the research, we are much less confident that pricing and other economic instruments have in fact been used as widely as they could be in influencing transport intensity.


� Description of Work, p22


�	(1) Prognos AG, with IVT Heilbronn: Modellversuch "mobiles Schopfheim" zur Veränderung von mobilitätsbezogenen Einstelleungen und des Verkehrsverhaltens -  Ergebnisse der Begleitforschung  (Pilot Project „Mobile Schopfheim“ to Change Mobility Related Attitudes and Traffic Behaviour – Results of Accompanying Research) , Basel 1997;��as well as (2)  Prognos AG: Pilot Project "Mobile Schopfheim to change mobility-related attitudes and traffic behaviour. Results of the evaluation (Summary), Basel 1997





�Prognos AG: Modellversuch "mobiles Schopfheim", Basel 1997, p. iv; Prognos AG: Pilot Project "Mobile Schopfheim to change mobility-related attitudes and traffic behaviour. Results of the evaluation (Summary), Basel 1997, p. 3


�Prognos AG: Modellversuch "mobiles Schopfheim", Basel 1997, p. 72, 146 and 155; Prognos AG: Pilot Project "Mobile Schopfheim to change mobility-related attitudes and traffic behaviour. Results of the evaluation (Summary), Basel 1997, p. 5


� A study in Helsinki has also shown that on-line shopping has the potential to reduce transport by 40-90%. There is also some evidence from schemes in New York State. However, it has not been possible to trace the source of this data to date, and thus these figures are as yet unsubstantiated.


�http://www.bav.admin.ch


�http://www.bav.admin.ch


�http://www.bav.admin.ch


�http://www.bav.admin.ch


�http://www.bav.admin.ch


�ECOPLAN: Auswirkungen der leistungsabhängigen Schwerverkehrsabgabe (LSVA) und der Ablösung der Gewichtslimite im Strassengüterverkehr (GVF-Auftrag Nr. 287), Bern 1997, p. 5 f.


�Europäische Kommission (COM (98)466 endg.): Weissbuch - Faire Preise für die Infrastrukturbenutzung: Ein abgestuftes Konzept für einen Gemeinschaftsrahmen für Verkehrs-Infrastrukturgebühren in der EU, Brüssel 1998


�http://www.bav.admin.ch


�ECOPLAN: Auswirkungen der leistungsabhängigen Schwerverkehrsabgabe (LSVA) und der Ablösung der Gewichtslimite im Strassengüterverkehr (GVF-Auftrag Nr. 287), Bern 1997, p. 59


�http://www.bav.admin.ch


�SPRITE (2000): Assessment framework methodology. Deliverable D5. SPRITE (Separating the intensity of transport from economic growth) Project. European Commission, Growth Programme of the Fifth Framework Programme, Annex B


�General assumptions as mentioned for CO2 emissions related to road haulage


�ECOPLAN: Auswirkungen der leistungsabhängigen Schwerverkehrsabgabe (LSVA) und der Ablösung der Gewichtslimite im Strassengüterverkehr (GVF-Auftrag Nr. 287), Bern 1997, p. 102


�ECOPLAN: Auswirkungen der leistungsabhängigen Schwerverkehrsabgabe (LSVA) und der Ablösung der Gewichtslimite im Strassengüterverkehr (GVF-Auftrag Nr. 287), Bern 1997, p 83-89


�Prognos; Prof. Dr./UCB Keller


�Prognos; Prof. Dr./UCB Keller


�Halbritter, G. (et al): TA-Projekt "Entwicklung und Analyse von Optionen zur Entlastung des Verkehrsnetzes und zur Verlagerung von Straßenverkehr auf umweltfreundlichere Verkehrsträger"-Enbericht, 1998, p. 102; Enquete-Kommission "Schutz der Erdatmosphäre" des Deutschen Bundestages (ed.): Mobilität und Klima, Bonn 1994, p. 219


�Europäische Kommission (COM (98)466 endg.): Weissbuch - Faire Preise für die Infrastrukturbenutzung: Ein abgestuftes Konzept für einen Gemeinschaftsrahmen für Verkehrs-Infrastrukturgebühren in der EU, Brüssel 1998


�Enquete-Kommission "Schutz der Erdatmosphäre" des Deutschen Bundestages (ed.): Mobilität und Klima, Bonn 1994, p. 219


�Prognos; Prof. Dr./UCB Keller


�Pautsch, P. R.: Streckenbezogene Gebührenerhebung für Lkw-Ein Systemvergleich. In. Internationales Verkehrswesen (52) 3/2000, p. 98


�Halbritter, G. (et al): TA-Projekt "Entwicklung und Analyse von Optionen zur Entlastung des Verkehrsnetzes und zur Verlagerung von Straßenverkehr auf umweltfreundlichere Verkehrsträger"-Enbericht, 1998, p. 97


�Harvey, S.: All change please. In: ITS International January/February 2000, p.39


�Halbritter, G. (et al): TA-Projekt "Entwicklung und Analyse von Optionen zur Entlastung des Verkehrsnetzes und zur Verlagerung von Straßenverkehr auf umweltfreundlichere Verkehrsträger"-Enbericht, 1998, p. 97
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