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1. Executive Summary

The work of SPECTRUM forms a direct contribution to the challenge of FP6 Key Action 2: Sustainable mobility and intermodality i.e. ‘how to reconcile the increased demand for transport on the one hand and the need to reduce its impact on the physical, social and human environment on the other hand and how to reduce the transport intensity of economic growth’. Within this, the work of the project will be to assess the implications of gradually shifting from a more command-and-control type of approach towards a more market orientated one. The aim is to develop a theoretically sound framework for defining combinations of economic instruments, regulatory and physical measures in reaching the broad aims set by transport and other relevant policies. This deliverable, the first of the project, provides an outline specification of a high level framework for transport instrument packages.  Subsequently, the outline specification will be taken forward through the research of specific workpackages and case studies for both urban and interurban contexts.

Five components of the outline framework are addressed here. Firstly, a reference scenario is specified within which the interactions between combinations of pricing and other transport instruments can take place alongside common assumptions on parameters such as categories of effects, time frame, spatial scale and other contextual assumptions. Having considered a number of data sources and existing specified scenarios within European research, the SCENES scenario has been adopted as the basis for that in SPECTRUM. Some updating and revision to this is needed to provide a fully specified scenario and this will be reported on in a future deliverable. A summary has been produced of the main variables on which data will be needed for the specific case studies to take place in the future research of SPECTRUM. 

Secondly, whilst the research objectives of SPECTRUM are those outlined above and set in the work programme of the FP5, specific transport and other social objectives are identified. This follows a review of the objectives of international bodies, the EU white and green papers, the national governments, previous EU funded projects and other sources. Whilst many of these policy document sources were found to lack specific named objectives, it was concluded that there was commonality amongst the embedded themes of these. Accepting sustainability objectives, alongside the urban objectives of PROSPECTS and extending these to the urban context a basis for the SPECTUM objectives was formed. These are summarised (with sub-objectives) as follows: Economic efficiency (Strict Economic Efficiency, Environment and Health, Safety and Security) and Equity (Intragenerational equity and Intergenerational equity). In addition to these, sub objectives of Economic Development and Liveability were identified. 

The third component required of the framework is a set of indicators relating to the transport and wider environment that will be used to reflect the extent to which the objectives of Economic Efficiency and Equity are achieved. The definitions of the objectives lend themselves to indicators that have an inherently quantified nature or inherently qualitative nature. It will be part of the further work in  ‘Determining the measurement and treatment of high level impacts’ to add more specific detail on the measurement of the indicators that will be specifically used in the case studies.

An overall assessment approach for SPECTRUM has been derived as the fourth task, following consideration of a range of literature and existing methodologies for assessment together with a review of the national approaches to assessment at the urban level. The SPECTRUM approach exists at outline level only at this stage and will have greater specification as the work of the project progresses. It is based on welfare economics and recommends that impacts are monetised where possible and included in a cost benefit analysis (CBA). The framework has three facets, however, to deal with contexts where this is not possible, for example if the state of the art does not allow monetisation of impacts. Alongside the CBA, a multi-criteria analysis (MCA) and Descriptor analysis is proposed for these situations. A series of recommendations have been produced on dealing with uncertainty in the assessment process. 

Finally, a classification of the transport instruments has been given according to: the transport market (interurban road, rail, air, water modes, urban transport), the operational mechanism (economic, regulatory, physical), target (change of market access and competition rules, transport capacity, transport activity) and level of decision making (international, national, regional and local). A glossary has been included giving further brief details and information sources for over one hundred instruments. 

Taken together, these five components form the skeleton of the overall SPECTRUM framework. These give a structure to the fully specified framework to be developed and populated in the remainder of the project. They are, in themselves, a useful generic source for stakeholders in the transport and wider community with an interest in investigating how packages of instruments might work together towards particular objectives.  

Introduction 

The main objective of the SPECTRUM project is to:

‘develop a theoretically sound framework for defining combinations of economic instruments, regulatory and physical measures in reaching the broad aims set by transport and other relevant policies’

Within this main objective, the goal will be to assess the extent to which it is possible to substitute economic transport instruments with physical and regulatory instruments and to investigate evidence of synergy and complementarity between the instruments. The task of establishing the framework has two main parts, the first being the outline specification of the framework setting the context, objectives, indicators, assessment method and instrument categories. The second part of deriving the framework is to populate this with theoretical and practical evidence (both from case studies and previous research), formulate specific guidance and recommendations for stakeholder and finally produce the overall comprehensive framework. The relationships between these initial tasks and other key areas of the high level framework overall are illustrated in figure 2.1 below:

Figure 2.1: Relationships between tasks in establishing the high level framework
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[image: image28.emf]Long term objectives

 Competitive pressure in railway services based on marginal

social costs

 Guarantee safety

 Minimisation of environmental damage

Medium term objectives

 Promote the use of rail transport (transfer road to rail)

 Charge external costs (congestion, environment, accidents,

infrastructure)

 Uniform and non-discriminatory allocation, efficient and

optimal use of infrastructure (slots)

 Regulate access to railway infrastructure companies

 Establish separation between infrastructure management and

the operation of  the transport service (see 91/440)

 Ensure management independence of railway undertakings

 Harmonisation of competitive terms (social, fiscal and

technical)

 Reduce the number and intensity of accidents / freighttrainkms

Tools

 Socio-economic negotiations

 Infrastructure policy (licencing), allocation procedure of

railway infrastructure (pricing)

 Accurate information flow

 Inspections

Indicators



Regulations and legislation



Market penetration, accessibility of railwaynetwork



Charging principles (pricing and cost indicators)



Proportion of damaged / lost cargo



Number of accidents / freighttrainkms



Energy balance (energy use per freighttrainkm,...)



Expenditures for information provision
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A first important stage in outlining the framework is to specify a reference scenario within which the interactions between transport instruments can take place and this is addressed in section 3 of the report. In addition to this it is necessary to specify common assumptions on parameters such as categories of effects, time frame, spatial scale and other contextual assumptions. Without these, it would be difficult to produce outputs that are consistent with each other, that are comparable and from which it is possible to generalise. A specified scenario and context is also important for final users of the framework so that they appreciate the scope within which results were derived.
Following specification of the transport context, the next task is to identify a set of transport and related objectives that the instruments will be aiming to achieve. Whilst broad transport objectives have already been proposed by the EC and national governments, the nature and priorities in these are discussed here. A number of other relevant policy objectives are also of relevance whilst assessing different combinations of instruments (such as overall sustainability and environmental objectives) and these are also presented. The objectives are likely to be conflicting, for example transport efficiency and equity, so definitions of these are produced and form a first step before relevant indicators can be established. In section 4 of the report, a review of global, EU, national and other objectives is presented together with a proposed list of SPECTRUM objectives and their definitions.

In order to assess how well transport instruments fulfil the proposed objectives, a series of indicators are then derived in section 5. These cover indicators of both a quantitative and qualitative nature and will require an associated scale to reflect the degree of impact for instruments. Past research results and literature are used as a basis to derive the indicators. Care is taken in defining the range of indicators, as the objectives they reflect are likely to be conflicting between different transport and social policies. 

A significant piece of further work in deriving the outline framework involves producing an assessment method or procedure for evaluating the instrument packages. Within other fields of transport research and practice, assessment methods are now well established (using CBA, MCA and combinations of these). For instrument packages, the approach needs to be consistent across all instruments in a package. The assessment forms an important stage in assessing synergies and the extent to which objectives have been fulfilled. Recent past research with EU and wider research forms a basis for work here. The SPECTRUM assessment methodology has its basis in welfare economics and cost-benefit analysis with impacts that cannot be monetised with current knowledge brought into the assessment in such as way as to ensure consistency with the welfare economic theory. This is built upon and extended in section 6 of the report to accommodate the types of assessment data inputs and required outputs relevant to the SPECTRUM project. 

Finally, before the outline framework can be taken forward by considering measurement methods and high-level objective functions (and then into case studies), it is necessary to agree on definitions and classification for particular types of instruments. This provides consistency in the understanding of which instruments are classified as economic, regulatory or physical. This task is achieved by drawing on past literature and previous research experience and will then be refined through interaction processes as part of subsequent areas of work. The classification of instruments is described in summary within section 7 of the report and in greater detail within the appendices. 

2. The Transport context and reference scenario 

3.1 Introduction

The transport initiatives to be considered within SPECTRUM case studies will include single measures or packages of regulatory, physical or economic measures. In summary, the common feature of all transport initiatives is that they seek to vary the accessibility of activities (including consumption and production opportunities), through the set of money and time costs (generalised costs) and quality of services facing participants in the transport system. The case studies will allow assessment (through appropriate modelling tools) of the consequences of transport initiatives as a new scenario. Changes in certain variables in the new scenario, compared to the state of the system without the initiative in place, are defined as effects.

One of the first tasks in outlining a framework for defining combinations of economic, regulatory and physical measures is to define the transport context and reference scenario within which the combinations will be assessed. This involves setting parameters on the current transport context and identifying a reference scenario that might reasonably be expected to be in place in future and within which the success of the combinations can be measured. 

In the context of the SPECTRUM case studies, a scenario is defined as that set of relevant conditions (political, economic, demographic, technological, social, etc.) that can be considered exogenous with respect to a given strategy (i.e. that in principle in the reference period are not influenced by the strategy analysed). When a model is used to analyse a strategy (i.e. a package of measures) and its impacts, the structure and capabilities of the model indicate which variables have to be considered endogenous and which one exogenous. The SPECTRUM framework will cover both inter-urban and urban case studies cases, so the context and reference scenarios must cover both. Specific case studies are to be used in future work to explore the combinations of measures and so the transport context and reference scenario must be defined sufficiently accurately to allow these to take place with consistency and integrity. 

The construction of a reference scenario requires a detailed analysis of the entire transport system, including both quantitative and qualitative elements. The first task is to present a complete and coherent picture of the present situation, the variables, their functions and interrelations, as well as the dynamic policy and institutional context. To reveal the underlying dynamics of the system it is necessary to refer to past trends for a clearer perspective of the structure and workings of the system. 

A future reference scenario can then be deduced from the trends of key variables in a given institutional context, with the trends then projected to the desired time horizon. A break in trends can be integrated into the scenario if the past and present situation indicates that there is a strong probability of such a change in the system. Finally, although the purpose of a reference scenario is not to analyse the potential impacts of alternative policies, a minimum level of past and present policy measures must usually be integrated (an alternative name for this scenario is actually “do minimum” strategy).

In addition to defining the reference scenario elements, other structural features of the transport context to be used within the SPECTRUM case studies require specification, such as the geographical scale, the time frame and typology of effects. The aim is to outline a common framework of concepts and basic assumptions that the case studies can adopt in order to produce comparable results for each of the urban and interurban contexts. 

3.2 Methodology to determine a Reference Scenario

Useful guidelines on building a reference scenario were provided in the SCENARIOS Final Report (2000). According to these, the construction of a transport scenario can be broken down into three key phases:

· identification and clustering of key variables

· analysis of the main past trends and interrelationships between the variables

· consideration of the transport policy context and actors

A summary of these phases is given below:

3.2.1 Identification and clustering of the variables

For a reference scenario a comprehensive list of all possible variables related to the transport system, both “internal” (describing the transport system itself) and “external” (concerning the general environment) should be made. External variables may cover many different areas such as the economy, social issues, technical changes and the spatial situation. The policy and institutional context must also be considered, although in a reference scenario there will be no change in policy orientation. 

Following the practice of several scenario studies, we propose the following clustering of variables (covering both exogenous and endogenous variables):

socio-economic indicators: population (population level, age and gender structure, population change – including in particular forecasts of migratory flows); GDP level and annual growth rate; labour productivity (GDP per employed person) and employment level and rate of change (possibly by main sectors – agriculture, industry, services); trade flows by main categories of goods (especially relevant for freight);

technology variables: these are becoming increasingly significant due to the strong interrelation of information technologies and transport operating systems, new vehicle and fuel technologies etc.;

transport endogenous or supply related factors: these included qualitative factors such as the level of competition and regulation of the transport markets as well as quantitative variables such as car ownership rates, fuel prices and other transport supply factors which influence the possibility to travel (e.g. extension of public transport networks, PT fares etc.)

3.2.2 Main past trends and interrelations between the variables

To identify the performance of the transport system it is necessary to isolate the nature and role of each variable, and the level of its influence/dependence on the system. Particularly important are certain key variables, which represent “mega-trends” with a strong influence on the evolution of the system. Identification of these principal determinants, both for passenger and freight transport, is essential to understand the functioning of the transport system and to predict future trends.

In practice simple structural analysis techniques may be used to isolate determining and dependent variables and to assess the direction and (at least by order of magnitude) the intensity of interrelationships. One method involving cross impacts is based on the construction of a Boolean matrix (consisting of 0 and 1) with the different variables represented in both lines and columns: a variable is given the number 1 in relation to its impact on another variable if there is a causal relationship, and 0 if there is no relationship. Econometric modelling tools may also be useful in some cases for synthesising certain types of relations and computing coefficients of elasticity between variables.

There are three main methods that are commonly used to analyse past data systematically and produce projections on an aggregated spatial level:

Trend extrapolation using growth curves. These are loosely based upon the notion that the growth of a socio-economic indicator can be charted in the same way that growth can be charted. The level of detail and spatial disaggregation required depends on the type of model being used. Projections on a regional level always have to be embedded in national forecasts to prevent mistakes that occur due to isolated thinking at regional level. The simplest option in dealing with these extrapolation exercises is to use official forecasts. Of course, these forecasts are seldom at a sufficient level of spatial disaggregation to be directly usable in a detailed model. The sources for socio-economic trends forecasts are national statistics offices of several European countries, consultants and other institutions (e.g. OECD). Projections of population are also given, with data taken from EUROSTAT and from other studies.

Regression analysis. Depending on the investigation regression techniques use time series or cross-section data. Multiple regression techniques are used to identify trends, enabling projection of the dependent variable and identifying deviations from trends (residuals analysis). It can also be used to order the importance of the independent variables Xi used in estimating the dependent variable Y. Finally the procedure quantifies how the mean of the dependent variable (e.g. a transport descriptor) changes as the other variables change. Projection calculations in general assume constant regression coefficients and requires projections for the set of independent variables.

System Dynamics Models. These models are able to simulate dynamic processes and take into account interactive processes. The system described by a System Dynamics Model consists of state and flow variables, which are interconnected by dynamic relationships. The behaviour of the system mainly depends on its structure. For this reason system analysis focuses more on the interrelations between the elements of a system than on details of input and output data. By focusing on interrelations, system analysis tries to explain the time-dependent changes of the elements of a system, and thus it represents a more sophisticated way of forecasting future evolutions of the system.

A different approach is usually needed to forecast new technological developments, which cannot be deduced from past trends. The dissemination of new technologies – in transport as in other sectors – depends on many enabling factors, which can be grouped into three different levels: technological, market and socio-economic. Thus, it is assumed that the implementation of new technologies passes through three different levels of interaction: i) new technological products are continually generated (technological level); ii) these new products enable changes in operation (market and operational level); iii) society adopts new modes of organisation, which in turn stimulates the implementation and the use of new technologies (socio-economic level). The rationale adopted here is that dissemination is steered by some kind of feedback loop between new technologies and society. In this case, forecasts cannot be based on trends but have to be established through investigation of the conditions for dissemination.

Some key variables and the most relevant megatrends identified in the SCENARIOS project are summarised in tables 3.1, 3.2 and 3.3 below, with respective reference to passenger transport (separated for short and long distance travel) and freight transport:

Table 3.1: Key variables and trends for short distance passenger transport

	PASSENGER TRANSPORT – Short Distance: KEY DETERMINANTS



	Transport descriptor
	Determinants


	Evidence

	Passenger Transport – Short distance trips

More than nine out of ten trips are short distance trips. They are realised and repeated within the daily activity pattern of people, in contrast to long distance trips, which occur within a weekly, seasonal or annual activity pattern.

The definition of short distance trips covers all local trips (less than 10 km) and some medium distance trips, between 10 and 100 km. However, the precise definition varies between countries in Europe, with the cut-off between long distance and short distance trips varying between 50km and 100km. 
	· Population density
	Higher population densities correlate with higher public transport provision and hence use. Unfavourable trends towards increase in suburbanisation and low density settlements for residential and commercial purposes are caused by

urban sprawl (see below).

  

	
	· Residential, commercial and industrial development


	Urban sprawl evident. Longer distance commutes, difficult to serve by public transport.

	
	· Population structure
	Equalisation of driving license holding between genders. Increased desire to hold a license by the young. Greater car use amongst the elderly, who continue their earlier travel habits. 



	
	· Household structure
	Smaller household size, causing a growth in number of households greater than the rise in population. Growth in single adult households with greater travel aspirations and freedoms, and less capacity to share vehicles. The latter is reflected in reduced vehicle occupancy rates.



	
	· Income
	Growth in car ownership faster than income growth. Growth in car use slower than growth in income.



	
	· Working status
	Unemployment reduces need for travel by about a 50% proportionate change. Reduction greatest in commuting journeys.



	
	· Employment patterns
	Disproportionate rise in number of part-time (same travel for less work) and temporary (more flexible commute patterns) jobs.



	
	· Public Transport provision
	Increase in use less proportionate than increase in provision of public transport.



	
	· Road building
	New roads tend to encourage car use rather than car ownership.




Table 3.2: Key variables and trends for long distance passenger transport

	PASSENGER TRANSPORT – Long Distance: KEY DETERMINANTS



	Transport descriptor
	Determinants


	Evidence

	Passenger Transport – Long distance trips

Long distance travel accounts for only a small segment of total trip making, however, the demand for interregional travel has grown faster than for short distance travel. Since country statistics use different minimum distances for describing long distance travel, data are not comparable between countries.
	· Income
	Income is one of the most important determinants, because of the relatively high elasticity with respect to generating trips and multiple correlation with other determinants.

Income has not only an influence on the number of trips, but also on the modal usage. Data (e.g. from Germany) shows that with increasing income the share of car usage increase and that of public transport decreases

	
	· Population structure
	It can be noted that women travel less than men. Concerning age, the number of long distance trips undertaken increases until the age category of 35-45 years. Beyond this peak the number of trips declines. The higher the socio-professional status of the traveller, the greater the number of trips per person.



	
	· Business trips
	There is a strong linear relationship between economic growth and the number of business trips generated

	
	· International tourism
	Europeans are travelling more often, for shorter periods. The consequence have been multiple: a drop in number of nights in accommodation, but also an increase in road, air and rail traffic, and greater concentrations of flows in tourist areas.

Shorter working hours and more time off, or free time, during the week, the year or a lifetime have been fundamental to changes in leisure and tourism patterns. Moreover, while working hours are decreasing, people are living longer. Early retirement, longer life expectancy and more affluent pensioners are boosting the departure rates of people in the 55-75 age bracket, which had been particularly low in the past.

 

	
	· Lifestyle changes
	The share of trips for the purpose of visiting friends and relatives and leisure trips are growing faster than work trips.



	
	· Technological flexibility
	Reservation systems are becoming more flexible and provide increasing choice. Now that they are easier to use, they are used widely.

 

	
	· Deregulation
	Deregulation of air transport in Europe along with access to new regional and international destinations, and the availability of more attractive intra-European flights at attractive fares are bringing in new clients and more frequent travel.



	
	· Feedback effects of transport supply on demand
	There is evidence that the extension of the road network is a supply factor influencing traffic growth. Also High Speed Trains are responsible for rail traffic growth on some routes.




Table 3.3: Key variables and trends for freight transport

	FREIGHT TRANSPORT: KEY DETERMINANTS



	Transport descriptor
	Determinants


	Evidence

	Freight Transport Demand

Freight transport demand, if it is to be described systematically and exhaustively, should be characterised by a number of variables. The main descriptors are:

· tons

· ton-kilometres

· distance travelled

· type of product

· volume of business

· vehicle-km

· speed of transport
	· Globalisation
	Globalisation is a general term for the increasing interdependence between economies, but in particular for the rapidly growing specialisation and the resulting intra-firm trade of, principally, intermediate products. Globalisation is accelerated not only by foreign direct investment in search of factors of production, but also by joint ventures, outsourcing and other forms of cross-frontier networking. We assist to an increasing transfer of production and assembly to low-cost countries, resulting in an increase in distances for intermediate and final products. On the other hand, economies of scale will lead to more specialised production units, and the growth of intra-company transport.  These trends will greatly influence European transportation, both in terms of intra-EU transport as well as international transport with origin and destination in the EU. The net impact seems to be a clear upward trend in the volume of transport and, above all, in an increase in the average distance of transport. The observed past trend of steady increase of the amount of ton-km will be reinforced in the future.



	
	· ICT and flexible production/control systems
	Information and Communication Technologies will have manifold impacts. The collapse in the cost of communications will probably be the single most important economic force shaping the society in the future. It will alter decisions about where people live and work, concepts of national borders, patterns of international trade. ICT is also introducing changes to the organisation of enterprises, and upward and downward relationships between sectors. New flexible manufacturing methods are enabled by ICT adoption. They have an impact on purchase and distribution patterns resulting in shifts towards more flexible transport and more frequent and smaller shipments (thus favouring road transport).



	
	· Standardisation of Load Units and Vehicles
	Transport of general goods and other products from overseas is a more and more containerised business. In comparison with conventional methods of transport, containerised transport drastically simplifies trans-shipment and facilitates inland transport. Increasing container flow will offer possibilities for transport by rail and inland waterways.




3.2.3 The transport policy context and actors

Scenario building involves the analysis of both the policy context and the main actors of the transport system. The institutional context and the main policy decisions taken before the base year must be known, because they form part of the reference policy context on which the scenario is built. In the same way, present policy objectives and directions will help to shape the construction of future transport scenarios.

Within the European transport context, there are many bodies that act together to decide and implement transport policy. In many cases, the EU and national governments have to co-operate together to ensure the success of projects. In addition the contribution of local authorities, city authorities and private investors may also be influential in the policy making process. In the SCENARIOS project the following actors have been identified at the international, national, regional and local level:

Table 3.4: Actors in the European transport context

	International level
	· International public authorities (EU, UN, OECD) as well as those bodies which prepare multinational agreements between states, plus high profile organisations such as OPEC, EIB and EBRD. These kind of actors represent a political and economic power, which must be taken into account and they may also be an important source of macro-economic political influence.

· Multinational companies: have a real and sometimes political power

· Populations and individuals who define social acceptability

 

	National level
	· Governments and ministries which may have contradictory objectives

· Nationwide pressure groups and other NGOs

· Trade unions, different economic sectors and industrial lobbies

· Citizens as potential voters



	Regional and local level
	· Regional or federal authorities

· Municipal authorities

· Large private companies, as important regional employers

· Local lobbies




Although decisions continue to be taken at many different institutional levels (European, national, regional, local), it is becoming increasingly possible to identify common trends in the evolution of transport policy in Europe as countries become more interdependent and interrelated through networks. In addition the strong directional influence of European directives has served to harmonise the transport policies of member state transport. Despite this, there are still significant differences between EU countries however.

As a result it has been possible to produce trend policy scenarios for transport in Europe in several recent European studies. These are summarised below, and can be taken as possible options for a reference scenario within SPECTRUM case studies. 

3.3 Overview of current scenario studies and models

Considerable work has taken place at European level in establishing reference scenarios, so the approach adopted here is to define a single – most likely – reference scenario by drawing on the previous research and adjusting the results for SPECTRUM specific purposes. The detail of the review is given in appendix 1, but a summary of the studies reviewed is as follows:

· EXPEDITE, an EU 5th Framework project producing multi-modal demand forecasts up to 2020 for passenger and freight transport for Europe. The EXPEDITE forecasts exploit existing international and national transport models. Long-distance, inter-zonal transport is based on runs with one or more European transport models, including the SCENES model;

· A cluster of four interrelated EU projects, SCENARIOS, STREAM (both of which started in 1996 and ended in 2000), ASTRA (started in 1997 and ended in 2000) and SCENES (started in 1998 and ended in 2002), which have produced and exchanged reference scenario data and common definitions;

· TIPMAC, which is intending to produce transport policy scenarios to identify the indirect macroeconomic impacts of transport investment and pricing in the EU at the year 2020;

· IASON, which is considering several models that have been used to elaborate European scenarios;

· PROSPECTS, an EC – EESD 5th Framework project providing methodological guidelines and case studies of urban policies, including recommendations for the production of reference scenarios.

In addition to reviewing recent work to establish reference scenarios, a number of models have also been reviewed as these are a central part to the process of producing the reference case. The detail on the models is also contained in appendix 1, but in summary these were:

· STREAMS/SCENES

· SASI

· PRAISE

· CGEUROPE

· ASTRA

The STREAMS/SCENES and PRAISE models have already been identified for use in the SPECTRUM case studies and so have particular relevance. These models together with the pan-European reference scenarios produced in SCENARIOS, STREAM, SCENES, ASTRA, TIPMAC and IASON form a solid foundation for the reference scenario within the SPECTRUM project. 

3.4 Establishing the reference scenario for the SPECTRUM case studies

The assessment of strategies within the SPECTRUM case studies, both at the urban and inter-urban level will be carried out using several models. These have been identified as: SPM, RETRO and SATURN for the urban case studies and PRAISE (or an adaptation of it), the Norwegian passenger model NPM 5, SCENES/STREAM and ad hoc models for the interurban case studies. A single – most likely – reference scenario is needed in order to gather comparable case study results and form a coherent final framework. 

The basic needs of the SPECTRUM reference scenario are that it should contain information for each zone on population, age structure, household type, sectoral employment, car ownership, wealth, travel time and costs by mode for forecast years 2005, 2010, 2015 and 2020. The reference scenario will assume that there will not be any new policy measures adopted (i.e. it will contain only measures to which there is already a commitment). Having considered the scenarios that are available from recent research, the final choice proposed as a basis for SPECTRUM is that produced in the SCENES project for the following reasons:

· It is the most recent scenario available

· It has a high degree of validity, internal consistency and plausibility

· It covers CEEC as well as EU15,  Norway and Switzerland

· For the inter-urban case studies, SPECTRUM will be using the SCENES models for forecasting and policy simulation, and it is desirable to have comparable reference outcomes;

· The SCENES reference scenarios data are included in an Internet Database owned by the European Commission, which can be accessed in principle by the SPECTRUM Consortium and updated as far as required using official projections from EUROSTAT, United Nations or other sources of updated data.

The exogenous reference scenario data and a summary of the forecasts up to year 2020 provided by the SCENES project are outlined in appendix 2. These data and forecasts will be adjusted in the course of the project to incorporate the most updated information and provide the specified reference scenario for use in the case studies. Discussion on the time frame is given within section 3.6. To avoid duplication of effort, the EXPEDITE database (built starting from the SCENES database), is to be adopted within SPECTRUM. This database includes the following detailed demographic and socio-economic input files for the base year 1995 and the projection year 2020 by NUTS2 zones:

· total population

· population by age class 0-17, 18-64, over 64

· population by sex

· population by household size (1 person, 2 persons, 3 persons, 4 persons and more)

· total GDP

· employment by sector (agriculture, industry, services)

· car ownership

· households by number of cars

Whilst these represent the core reference scenario data for SPECTRUM they will not comprise the total set of variables that will be eventually considered. Other important determinants relating to transport supply (e.g. fuel prices), passenger transport demand (e.g. vehicle occupancy, trip rates) and freight transport demand (e.g. trade flows) are illustrated in appendix 2 and will also form part of the reference data 

There is also a need to cross-check the availability of data and trends for the reference scenario with the specific requirements of the urban and inter-urban case studies. An important issue here is the significant variation in scale between case studies: local, regional, national and European. These scale differences should be taken into account in the specification of the reference scenario by varying the assumptions according to the scale involved. As an example this implies the need to allow for variation in economic growth assumptions depending on whether the case study concerns a region within a country or a whole country, due to the possibility that growth can differ between regions.

Another issue is that the capabilities of each model are different and this needs to be made explicit in terms of which variables are explained by the model (endogenous) and which variables are considered as given (exogenous). For most cases all the exogenous variables are included in the list of reference scenario data provided in appendix 2, but it may happen that a specific model applied within a case study will require additional exogenous variables (or even treat as endogenous a variable which has been defined in the reference scenario as exogenous)

Within table 3.5 below, information is given on the exogenous and endogenous variables used in the models which will be adopted in the SPECTRUM case studies. This table can be used to cross-check the variables required by the various models with those provided by the SCENES reference scenario as illustrated in appendix 2. 

It is likely that the case study analysis will highlight that further assumptions are required specifically for the subsets of interurban and urban case studies: in this case the scenario will be defined in such a way as to include further relevant variables. Consistency must take place between this second group of assumptions and the core ones, as will be the case for any other assumptions that single models will require as an input. In practice, the scenario will be framed considering a background of EU-wide assumptions together with local, more specific assumptions to accommodate the spatial scale of case studies (inter-regional, regional and urban). Having identified the features of the SPECTRUM reference scenario, the next stage will be the quantification and definition of trends. Projections currently available from international sources (e.g. EUROSTAT and UN) and scenarios defined by other EC studies will be analysed to provide trend data for use in SPECTRUM. 

Table 3.5: scenario variables for the models used within the SPECTRUM case studies
	
	Model
	Demographic 
	Economic
	Technological 
	Other 

	
	
	Endogenous

variables
	Exogenous variables
	Endogenous

variables
	Exogenous variables
	Endogenous

variables
	Exogenous variables
	Endogenous

variables
	Exogenous variables

	
	
	
	
	
	
	
	
	
	

	URBAN
	SPM
	# Flats

Amount green land

Developable land

Rent

Land price

Distribution of households moving out

Distribution of households moving in

Demand factor flats
	Potential growth rate residents

Household income

Household size

Potential households moving

Density of new developments
	Developable land

Land price

Distribution of workplaces production

Distribution of workplaces services
	Potential growth rate workplaces (production, services)

Workplaces moving or closing down

Density of new developments (production, services)
	
	Car fleet fuel consumption.
	Transport:

· # trips

· Distribution of trips

· Mode share

· Speed private car

· Accessibility

· Fossil fuel consumption
	Car ownership

Policy instruments

	
	RETRO/

FREDRIK
	Distribution of home locations in the area of study


	Total population

Total number of households

Distribution of population by age


	Price of land 

Distribution of employment locations in the area of study

* It is also possible to find fuel, toll and public transport prices when these are part of a package of instruments that optimises an objective function. 
	Income

Employment 

Prices related to car ownership and car use, fuel, public transport, toll and parking. 
	
	Fuel efficiencies


	* It is also possible to address the level of some of these variables when these are part of a package of instruments that optimises an objective function.
	Changes in transport (car and public transport) capacity and level of services 

	
	SATURN

	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.
	N.A.

	INTERURBAN
	PRAISE

	
	
	Total costs

Profit, consumers surplus and welfare

Passenger demand (and revenue) by departure on the corridor(s) examined
	Operating costs:

- Stabling and cleaning costs (fixed);

- Vehicle maintenance costs (fixed); 

- Crew (variable)

- Fuel (variable)

- Catering (variable)

- Vehicle maintenance (variable)
- Administration costs (fixed)

Capital costs:

- Fuel and power provision (variable)

- Permanent way maintenance costs (variable)

- Vehicle depreciation (semi-variable)

- Other capital costs (fixed)

- Subsidy (Fixed)
Fare elasticities (own and cross)

Value of time:

- Value of In-Vehicle Time.

- Value of Service Frequency.

- Value of Interchange Penalties
	
	
	
	Passenger and revenue origin:destination matrices by class of travel (if possible by purpose (Business/ Non-Business) – alternatively this could be proxied by time of day of  travel 

Ideal departure times (or train load profiles)

In-vehicle time, service interval & interchange times (where relevant)

Mode share data (rail, car, bus/coach, air) for the main origin:destination pairs.

	
	SCENES/

STREAM
	
	Population by group, by zone derived from country total projections.
	Matrices of trade & tonnes of freight

Transport generalised costs
	Income growth by country inferred from GDP

Total domestic production by zone by industry

Public consumption, investment and change in stocks by zone and industry

Private consumption per capita by country and industry

Imports and exports from third country, by third country and industry
	
	Improvements to the transport infrastructure network

Inter-industry technical coefficients by country and industry
	Passenger flows (in trips, pass.km) aggregated for area as a whole and individual EU + 8 CEEC countries

Freight flows (tonnages and tonne.km)

Modal split (passenger and freight)
	Car ownership rates by country/ zone

Vehicle occupancy

Disaggregated trip rates (incl. international trips)

	
	Norwegian National Transport Model System
	
	Total population, 

Total number of households

Distribution of population by age
	
	Income,

Employment 

Prices related to car ownership and car use, fuel, toll and prices related to modes air, rail, bus and ferry 
	
	Fuel efficiencies related to all modes of transport


	
	Changes in transport (car, rail, air, bus and ferry) capacity and level of services 


3.4.1 Further considerations for the urban case studies reference scenario  

A number of key factors that should be considered for specific inclusion in an urban scenario are outlined below:

· population growth (probably demographic details like the age and sex composition are also needed), 

· household income growth (perhaps mainly because it influences car ownership), 

· economic growth and employment rates (which of course is linked to household income), 

· national policy (perhaps especially with respect to car and fuel taxation, transfers and subsidies for transport and housing, and infrastructure provision), and possibly the policies of neighbouring municipalities and regions, especially with respect to land use,

· car ownership rates (which of course is influenced by household income and car and fuel taxation), 

· technological change (especially with respect to vehicle technology and the rate of introduction of new technology like e-work, e-commerce etc.). 

Of these factors, most of the cities surveyed in the EU 5th Framework project PROSPECTS acknowledge the importance of demographic and econo​mic variables, but the importance of making assumptions about national policy and techno​logical change is often overlooked. National policy will, however, influence the penetration rate of new fuel technology, budget availability and possibly population fore​casts. 

Policies of neigh​bouring authorities will influence urban sprawl and population forecasts. Vehicle technology changes affect air pollution and energy consumption. The construction of a scenario therefore involves making predictions about the development of a host of interrelated factors in a consistent way. It is a major task in itself, unless of course much of it exists already in official national forecasts. The need for resolute policies to achieve sustainability and the packaging of economic and other transport instruments may depend crucially on the scenario. Finally, the construction of more than one internally consistent scenario is the main method of addressing uncertainty about population growth, economic and technological development and the actions of others.

3.4.2 Further considerations for the inter-urban case studies reference scenario  

For the inter-urban case studies, the reference scenario would be relevant both in the context of assessing uni-modal single measures as well as multi-modal packages of measures. Factors to include in the reference scenario in the inter-urban context would include:

· Population growth

· Economic growth

· Car ownership rates

· Planned improvements to the transport infrastructure network

· Trends in vehicle occupancy

The development of population growth forecasts may utilise the so-called EUROSTAT Baseline 2020 forecast that is specified for the each of the EU countries (this source was also utilised in the SCENES project). In SCENES there are population forecasts for East European countries. It should be noted, however, that uncertainty may be present with respect population forecasts at country level due to substantial migration from East European to Western European countries. 

Economic growth forecasts (GDP % p.a. growth) are available from the DGTREN PRIMES Study with respect to the EU countries. The SCENES project includes growth forecasts for Easter European countries. In both cases the growth forecasts are specified for the following periods: 1995-2010, 2010-2020 and 1995-2020.

Car ownership rates for 2020 are available from the DG TREN PRIMES study for the EU countries whereas SCENES have produced car ownership rates for Eastern European countries.

At the inter-urban level it is not necessary to treat national policy as exogenous although policies on rival corridors could be an important issue. 

Finally, planned improvements to the transport infrastructure networks would cover both planned national and international transport infrastructure developments, e.g. the schemes within the Trans-European Transport Networks.

Following definition of the reference scenario, other relevant characteristics of the SPECTRUM case studies that need a common approach, include:

· geographical scale issues

· the time-frame for case studies

· the main categories of effects to be considered in the case studies

These are addressed in sections 3.5, 3.6 and 3.7 below. 

3.5 Consideration of the spatial scale 

Sustainable development often implicitly refers to a “macro” perspective, however, when the moment comes to apply this perspective to a definite area at a lower scale, things begin become more complex. The lower the level, the more complex the interactions between policy, analysis and effects become in terms of spatial scale. The main issue is one of compatibility between different levels of analysis and action. In other words, a definite public policy intended for sustainable development at (for instance) a city area level, could be counter-productive at (for instance) a regional level. 

In the context of sustainable urban transport:

· on the one hand, much traffic within a particular urban area is generated outside the area (either in other urban areas or in rural areas); this is especially relevant for small urban areas.  Modelling and assessment often formally need to take into account wider contexts by, for example, using national or even international models as “buffer” models when using urban models.  

· on the other hand, the impact within specific urban areas of national/international sustainability policies might have a significant effect upon the success/failure of such policies.  It is therefore important that these urban impacts are sufficiently aggregated to be considered within higher level contexts.  For example, careful consideration needs to be paid as to how the output from an urban area might be used as input to national/international models.

The geographical range of the SPECTRUM case studies includes urban as well as interurban cases. There is therefore the need to introduce a clear definition of urban, sub-urban, peri-urban, and rural transport and relate these to the urban/interurban dichotomy. Although this definition should serve transport analysis purposes, it is necessary and useful to refer to the statistical criteria currently used to define urban and rural areas, which are mainly based on population density or built-up area thresholds (i.e. land use variables). Regardless of the theoretical basis of the terms “urban” and “rural”, in practice statisticians find identifying clear-cut physical boundaries on these problematic.  

The immense variety of forms of urban areas can be reduced to a small number of concepts of the town:

· urban centres, defined by the town’s administrative boundaries or by its status in law;

· agglomerations,  which embrace continuously-built urban centres forming either part of an administrative unit or a group of several (an example is the Paris agglomeration, formed by Paris centre + 398 urban localities in the ring area);

· urban regions, comprising a nucleus town and its sphere of influence, which is for practical purposes defined in terms of commuting as the “employment catchment area”;

· conurbations, or polynuclear urban regions, which are frequently the product of a number of urban agglomerations or regions which, though initially separate, have become merged as a result of their geographical spread.

Urban centres and urban agglomerations are more easily identifiable, because they are defined by administrative boundaries or at least by a continuously-built area which can be delimited according to standard criteria (e.g. distance between buildings of less than 200 metres).

The urban region is a more abstract entity. The term is used to associate with an urban centre or agglomeration all other areas (including urban areas) whose inhabitants depend on the centre, particularly for their jobs. Consequently, they include for instance all dormitory towns situated around an agglomeration. As a rule they are defined by the proportion of their total or active population that commutes to the centre for the purposes of employment. 

The definition of these employment catchment areas is often not undertaken to identify urban units, but with a view to create an exhaustive map of the territory in which centres of employment are identified and aggregated together with the localities which send more workers to the centre than anywhere else. These centres of employment include urban centres, but they can also include small rural centres with some capacity to attract employment flows. Usually rural centres can be distinguished from urban centres based on a population threshold (e.g. less than 20,000 inhabitants), a density threshold, or even more sophisticated multi-dimensional criteria, which consider other socio-economic variables. It is proposed that maps of employment catchment areas are used, where they exist, to introduce a fifth category:

· rural regions, including a small nucleus town and surrounding localities, whose total population and/or other relevant variables (density, employment etc.) are below a given threshold, which is deemed to represent the limit between “rural” and “urban” conditions.

As can be seen from table 3.6 below
, according to a review of the situation in the early ‘90s in EU 12 Member States, only four countries had official definitions of urban regions - Belgium, France, Luxembourg and the Netherlands - and another five have unofficial ones: Spain, Italy, Ireland, Germany and United Kingdom.

Table 3.6: Definitions of Urban regions

	EU 12 Member States
	Official urban regions
	Unofficial urban regions

	BELGIUM
	Région urbaine
	None



	DENMARK
	None
	None



	SPAIN
	None
	Area metropolitana



	FRANCE
	ZPIU - Zone de peuplement industriel et urbain


	None

	GREECE
	None
	None



	IRELAND
	None
	Standard Metropolitan Labour Area



	ITALY
	None
	Sistemi locali del lavoro



	LUXEMBOURG
	Région urbaine
	None



	NETHERLANDS
	Stedelijke agglomeratie
	Standard Metropolitan Labour Area



	PORTUGAL
	None
	None



	GERMANY
	None
	Stadtregion

Verdichtungsraum

Ordnungsraum

Agglomerationsraum



	UNITED KINGDOM 
	None
	Standard Metropolitan Labour Area

Metropolitan Economic Labour Area


Since then, few national statistical bodies have attempted a systematic mapping of functional urban regions as a result of the lack of unique and uncontroversial criteria to fix the boundaries of such regions. The few examples of effective mapping concern employment catchment areas, for example within Italy (ISTAT 1997) and includes urban as well as rural areas.

Conceptually, the employment catchment area matches fairly closely that of the daily commuter travel area. It is proposed that the latter is defined as an area of 40 km radius. In principle, all trips within this 40 km radius can be considered short distance and the trips over 40 km long distance. The threshold of 40 km is taken as general reference, but each single urban case study should have its proper geographical extent
.  The relationship between short/long distance transport and the geographical sub-categories of transport is shown in table 3.7 below. As can be seen in table 3.7, it is proposed that transport is classified in two main spatial categories:

· short distance transport: trips of distance less than 40 km (reference value; each case study may adopt a specific distance)

· long distance transport: trips of more than 40 km.

With the following specific geographical sub-categories of short distance transport:

· urban transport proper, within urban centres;

suburban transport: suburbs-to-suburbs trips (suburban transport proper) and radial trips to/from urban centres and (by far less important) to/from peri-urban or even rural regions surrounding the agglomerations;

· peri-urban transport: tangential trips within the urban region surrounding the urban centre/agglomerations (peri-urban transport proper) and radial trips to/from urban centres/agglomerations and (by far less important) to/from rural regions surrounding the urban regions;

· rural transport: trips within rural areas and radial trips to/from urban centres, agglomerations, urban regions;

And the following sub-categories of long distance transport:

· interurban transport within conurbations, which include trips between the urban centres forming the conurbation

· other long distance transport: all the other interurban trips.

Having addressed the issues concerning spatial scale, a further set of parameters is needed for the transport context that relate to the temporal (time) scale.

3.6 Specification of the time frame

A distinction can be made between the concept of assessment time frame and behavioural time frame and this is discussed below:

The assessment time frame concerns the period of time over which the transport initiative is being assessed. In this respect, the forecast year(s) of any modelling activity needs to be specified, i.e. the year(s) in the future when the effects of implementing the transport initiative now or at any time before the forecast year(s) will be estimated. The assessment time-frame to be adopted for interurban case studies is proposed as the forecast year 2010 and the longer time horizon, 2020, in accordance with the targets of the EU White Paper: European Transport Policy for 2010: Time to decide. Ideally all urban case studies should use these same forecast years. If appropriate specific urban case studies will provide information about how particular cities deviate from EU-wide exogenous projections of population, economic growth and employment. Given that the models to be applied in the urban case studies have already been established outside SPECTRUM using a typically lengthy process of identifying local transport and land use plans, it is unlikely in practice that all urban case studies will use exactly the same forecast years. Experience from other project suggests that the difference between, say, 2015 and 2020 as forecast years is tolerable, in as much as only general tendencies need to be compared between case studies.

Table 3.7: Relationship of short/long distance transport with geographical subcategories of transport

	
	SHORT DISTANCE TRANSPORT

(less than 40 Km)


	LONG DISTANCE TRANSPORT

(more than 40 Km)

	
	Urban centres
	Agglomerations
	Urban regions
	Rural regions


	Conurbations
	Long distance

	Urban centres
	Urban transport proper

(inner cities)
	Suburban transport

(radial trips from

urban centres)
	Peri-urban transport

(radial trips from

urban centres)
	Rural transport

(radial trips from 

urban centres)


	

	Agglomerations
	Suburban transport

(radial trips to

urban centres)
	Suburban transport proper

(suburbs-to-suburbs)
	Peri-urban transport

(radial trips from

suburbs)
	Rural transport

(radial trips from 

suburbs)


	

	Urban regions
	Peri-urban transport

(radial trips to

urban centres)
	Peri-urban transport

(radial trips to

suburbs)
	Peri-urban transport proper

(tangential trips)
	Rural transport

(radial trips from 

urban regions)


	

	Rural regions
	Rural transport

(radial trips to 

urban centres)
	Rural transport

(radial trips to 

suburbs)
	Rural transport

(radial trips to 

urban regions)


	Rural transport proper

(within rural regions)
	

	Conurbations
	
	Interurban transport within the conurbation

 
	

	Long distance
	
	
	Interurban transport

between urban and/or rural regions




The behavioural time-frame concerns the length of time over which behavioural responses will result from the implementation of a transport initiative. In this respect, SPECTRUM case studies will adopt a time scale able to represent travel demand responses in the short as well as long term. Demand responses in the short term may differ from those in the long term for example because indirect effects in the land, property, labour and product markets and the feedback effects on the transport system emerge over long periods of time. All the models used in SPECTRUM imply some form of equilibrium (partial, related to the transport or transport and land use market) and appropriate assessment periods with these models are usually short (6 months – 1 year) and medium-long term (over 10 years). To capture the appropriate behavioural changes within these periods it is necessary to use a series of behavioural sub-models. Examples of behavioural responses include change of trip frequency, change of travel departure time, change of destination and change of mode. These changes are usually addressed by strategic transport models that are able to compute the trip generation, distribution and modal split on a daily basis or even different time periods during the day (peak/off peak). LUTI models (such as FREDRIK/RETRO and SPM) are able to consider not only travel behaviour changes, but also changes in land use over longer time scales. Alternatively, travel behaviour responses may include changes of route, driving patterns, flow speed etc. i.e. changes of traffic conditions (and not upstream travel demand). These can be analysed using models such as SATURN, which adopt the time frame appropriate to represent the behaviour of vehicles on the road network. 

In practice it will not be always possible to specify an appropriate time scale to assess the full range of behavioural responses associated with a given transport initiative, especially if this is composed of a number of different policy measures. A choice may need to be made of the timing needed to assess the most relevant effects according to the particular case.

3.7 Main Categories of effects

Following consideration of the issues involved in determining the reference scenario, it is useful to identify and classify the types of effects that might occur and which it might be desirable to detect following introduction of particular measures. Transport initiatives are deemed to have the following main categories of effects (IASON, 2001):

· Direct effects: These are the effects of transport initiatives (regulatory, economic and physical measures) on behavioural choice within the transport system (short, medium and long term), by users of that part of the network to which the initiative applies. For example, when a piece of rail infrastructure is upgraded for higher speed, the direct effects fall on those whose services use the upgraded part of the network.

· Direct network effects: These are the effects of the same transport initiatives on behavioural choice within the transport system, transferred by network flows to other users of the network who are not themselves users of the part of the network to which the initiative applies. For example, if upgrading a piece of rail infrastructure leads to decongestion of parts of the road network, then road users benefiting from the road decongestion are experiencing a direct network effect. In principle, both direct and direct network effects will include impacts internal to the transport system (e.g. changes of travel times and costs) and external (e.g. changes of environmental impacts, accident risks etc. due to variation in the traffic conditions).

· Indirect effects: Indirect effects are distinguished from direct effects by their transmission though non-transport markets, specifically: land and property markets – e.g. transport initiatives leading to changes in the set of generalised costs faced at each location and then to changes of residential location choice, firm headquarters expansion, etc.; labour markets (e.g. individuals’ choice of employer and location; firms’ and governments’ recruiting decisions); product markets (e.g. changes in output at location i; production of greater quantities of product x). Therefore, indirect effects are defined as the effects outside the transport market as the result of a transport initiative, typically including the changes in output, employment and residential population at particular locations.

· Indirect network effects: Indirect network effects are the effects on the transport network of choices made in those other markets (land a property markets, the labour market, product markets and the capital market), as a result of changes in generalised costs brought about by a transport initiative. In other words, these are effects on transport markets variables transmitted through other markets.

We propose to classify SPECTRUM case studies according to their coverage of these categories of effects, as follows:

Category A: 
includes only direct effects.

Category B: 
captures both direct and direct network effects, the latter at least within the limits of the network model adopted.

Category C: 
includes direct, direct network and indirect effects.

Category D: 
captures all the four categories of effects.

In practice, a reasonably complete transport model in today’s terms can capture direct and, partially, direct network effects, while indirect effects are not part of the transport models used widely in assessment. In terms of defining the scope of coverage of SPECTRUM case studies, these will therefore consider at a minimum the direct effects (including direct network effects, if possible), i.e. category A and B. Whenever possible, specific studies could also include indirect effects (categories C and D) – in particular when integrated land use and transport models are used. An example of this is the FREDRIK/RETRO for the Oslo case study or the SPM (Sketch Planning Model) to be applied in the Leeds case study. General analysis and comparability of indirect effects across all case studies is not an anticipated output though due to the constraints of the models.  

In order to illustrate the types of effects that it is possible to consider in the SPECTRUM urban case studies, the building of a new road can be taken as an example. Usually this reduces the generalised time and money cost of travel, and it implies the following range of possible effects:

· Route choice: as journey times on the link fall, travellers within the corridor find it worthwhile to re-route. This causes further ripple effects. Further away these network effects become less distinct, although in theory they are present. These effects are estimated using an assignment model, which represents equilibrium travel volumes, times and distances on the networks. From these, changes in factors such as emissions, noise, safety and so can be derived.

· Mode choice: suppose there is a parallel public transport network to the road network. The reduction in road journey times will cause some travellers to switch from public transport and this effect can be captured in a mode choice model.

· Time of travel choice: a road improvement is likely to reduce peak period journey times (when the system is used to capacity) by more than off-peak journey times. As a result, some travellers change their chosen time of travel (peak narrowing) so as to take advantage of the relative improvement in peak travel conditions. This effect has often not been modelled (i.e. peak and inter-peak have been modelled separately), but the importance of this response is increasingly recognised and models of transport time choice are becoming available.

· Destination choice: the road improvement might reduce the generalised cost of travel between the places it connects (say i and j) while leaving the cost of travel between i and an alternative destination, k, unchanged. As a result j now becomes a more accessible destination relative to k causing some travellers to switch. This effect of trip redistribution is captured in a trip distribution model. Any overall change in accessibility of a location can be also considered, usually in term of a logsum variable from a destination/mode choice model.

· Induced trips:  improved accessibility resulting from a transport initiative might encourage people to make new trips, which they would not otherwise have made. In principle, this effect is captured in a trip generation model where the trip rates are sensitive to the travel cost which change as the network is improved. However, this is a direct effect that appears after the improvement in supply parameters and as a consequence of a reduction in the generalised cost of travel. An indirect effect may appear in the longer term, when improvements of transport supply parameters can result in middle- and long-term changes in the settlement and employment structure. As a consequence of such demographic and land use changes, the spatial distribution of population and workplaces change and travel demand tends to increase. These indirectly induced trips may be captured only by models that analyse explicitly the transport-land use interaction on the long term.

There are many other potential responses to changes in travel conditions. Trips may be linked into multi-purpose trips or separated; car occupancy might be affected and there may be car ownership effects. All these other direct effects can be considered in single case studies whenever possible and relevant, but will not necessarily be part of all SPECTRUM urban case studies.

In order to illustrate the types of effects that it is possible to consider in the SPECTRUM interurban case studies, the expansion of airport capacity is used here as an example of a physical measure. In conventional air transport systems, there are many activities and agents that depend on each other in providing a service for passengers: Air Traffic Control, Aircraft Manufacturers, Airlines and Airports. Activities and agents, in the past, have evolved independently without a common vision of the industry, but this pattern has been changing dramatically during the last ten years. Airport authorities, responsible for airport facilities provision try to plan, design and construct the facilities necessary to ensure an adequate level of demand, taking into account future changes in aircraft design. The characteristics of aircraft using an airport affect significantly some important airport structure parameters, such as the number, orientation and configuration of runways, the types and strength of pavements, the dimension of parking aprons, taxiways and the design of passengers and cargo terminal areas. These parameters determine the capacity of the airport that is composed of the capacity of the runway systems and the passengers and cargo terminal capacity. So, the expansion of airport capacity is obtained through a substantial change in some of the aforementioned parameters.

Types of effects analysed in this case are mostly direct effects, though indirect effects might also be considered as far as enough data is available. Taking into account stakeholders affected by the airport expansion, the following range of possible effects might be analysed.

Airlines

· Competition and New entrants: as airport capacity expansion means more slots available, new entrant airlines can now have the opportunity to enter into the market. To succeed in this competitive market, new entrants need to find important niche markets and to place a great emphasis on frequency in order to obtain a reasonable market share. Frequency is also an important variable that can stimulate the total demand because of the appearance of some important positive network externalities. 
· Operations scheduling and network development: improved opportunities will arise for operations scheduling and the development of hub and spoke networks. An airport expansion is likely to change peak and off-peak periods patterns significantly. Airlines will enjoy new opportunities to re-schedule their operations. It is even possible that some airlines could obtain specific slots in order to ensure the timings at the airport coincide with waves of connecting flights. Another important consequence of eliminating the shortage in runway capacity is that different destinations could now be served from the city. In congested airports the usual trend observed is that the number of destinations decline. 
Passengers

· Better services, accessibility and lower prices: if as a result of the provision of new infrastructure new operators enter into the market and a more competitive structure arises, it is quite likely that consumers will face higher air service frequencies which will shrink schedule delays and will increase their utility. It will also lead to lower prices of air tickets and greater accessibility given the development of hub and spoke networks outlined mentioned. In addition, if prior to the expansion the airport suffered from congestion and afterwards the congestion problem reduces or disappears, there will be other positive effects to be considered for consumers.

Airport

· Financing: from the perspective of the airport, the main effect is given by the impact of the new investment on its financial position. As part of this it will have to face issues on the new allocation of slots and adequate pricing policy.

Other agents

· Noise and other negative externalities: noise generated by aircraft movements creates one of the principal problems to be resolved when an airport capacity expansion plan is being proposed. The correct assessment of future noise patterns is essential in order to obtain general approval and to minimise the possible impact on surrounding vicinities. Failure to evaluate this important issue may result in capacity restrictions due to the imposition of curfews, maximum limits on allowable noise emissions or even in the charging of a noise fare in order to compensate neighbouring residents.

The issue of the overall assessment method for the different effects that will arise within the urban and interurban contexts is discussed in more detail within section 6 of this report.

3.8 Typologies of the interurban and urban case studies

A summary of the distinct typologies of the interurban case studies is shown in table 3.8 below. The starting point is the classic modal split, where a further distinction between provision of transport services and transport infrastructure is made. The following four interurban case studies will take place in SPECTRUM:  Madrid Barajas Airport, Port of Antwerp, East Coast Rail Line at UK and part of Road Corridor IV (Berlin/ Nürnberg – Praha – Bratislava/ Vienna – Budapest -Konstanca/ Thessaloniki/ Istanbul). These include two cases of non-network (nodes) infrastructure and another two cases of network infrastructure. Air transport and maritime transport services will not be considered as specific case studies whilst the rail and road cases will analyse transport services and infrastructures jointly.  Considering the types of traffic that will be studied, passenger traffic is more important at Madrid Airport whilst freight represents the bulk of traffic for the Port of Antwerp. Finally, the nature of the routes is also considered.

In table 3.9 the distinct typologies of urban case studies are shown. This includes two multimodal case studies that take a strategic viewpoint of the transport system and hence use strategic models (FREDRIK/RETRO and SPM). Three road sector case studies will represent the road sector in greater detail than in the multimodal case studies and use the SATURN model.

For each case study there is an indication of the type of behavioural responses that the model can handle, the forecast year(s), the time scales that can be used to assess behavioural responses, the spatial coverage of the model and the categories of effects that will be considered. Whilst the strategic models used in the multi-modal case studies handle travel demand changes and (at least FREDRIK/RETRO) can handle changes of traffic flows and conditions to some extent, the SATURN model can handle only changes of driving behaviours, flows etc when used alone. It is therefore envisaged that a combination of the strategic SPM with the SATURN model may be used in at least one case study (probably Leeds).  

To summarise, in this section the background transport context within which the overall framework (and specifically the SPECTRUM case studies) will take place has been defined. This takes the form of a specified reference scenario for the future horizon, together with parameters on the spatial and temporal scope. The type of effects that may be observed when transport initiatives are introduced has been considered, with examples for both the urban and interurban contexts. Finally, a typology of the case studies is given with indications of key impacts. The next stage of the outline is to propose the objectives for the SPECTRUM project and this is addressed in section 4 below. 

Table 3.8: Typology of Interurban Case Studies

	Modal split
	
	Model
	WP6 Case Studies
	Forecast years
	Type of Infrastructure
	Main Traffic
	Nature of routes
	Key

impacts

	Air
	Infrastructure
	Stream/Scenes

Praise/adapted model
	Madrid Barajas Airport
	2000 2005 2010 2015 2020 2025

2030


	Node
	Passengers
	National, intra-European, other international
	Consumer surplus

Producer surplus

Demand

Competitors

Profits

Fares

	
	Services
	
	-
	
	
	-
	-
	

	Maritime
	Infrastructure
	Stream/Scenes

Praise/adapted model 
	Port of Antwerp
	2000 2005 2010 2015 2020 2025

2030
	Node
	Freight
	Short sea shipping, long haul shipping
	Consumer surplus

Producer surplus

Demand

Competitors

Profits

Fares

	
	Services
	
	-
	
	
	-
	
	

	Rail
	Infrastructure


	Stream/ScenesPraise/adapted model
	East Coast Rail Line UK
	2000 2005 2010 2015 2020 2025

2030
	Network
	Passengers 
	Local, regional, interregional
	Consumer surplus

Producer surplus

Demand

Competitors

Profits

Fares

	
	Services
	
	
	
	
	
	
	

	Road
	Infrastructure


	Stream/ScenesPraise/adapted model
	Part of Road Corridor IV
	2000 2005 2010 2015 2020 2025

2030
	Network
	Passengers and freight
	Local, regional, interregional, international
	Consumer surplus

Producer surplus

Demand

Competitors

Profits

Fares

	
	Services
	
	
	
	
	
	
	


Note: The inter-urban work area also includes a series of multi-modal cases. These are not considered in this table.

Table 3.9 : Typology of Urban Case Studies 
	
	City
	Model
	Behavioural responses handled by the model

(key parameters)
	Behavioural time-frame

(time scales used in the model to assess behavioural responses)
	Assessment 

time-frame

of the case study
	Spatial scale

(geographic extent of the case study)
	Effects considered in the 

case study

(inclusion of direct and/or indirect effects)

	Multimodal case studies
	Leeds
	SPM
	Change of land use

Change of trip frequency

Change of travel departure time

Change of travel destination

Change of mode
	Hours (peak/off-peak)      

Days                                       

Weeks                              

Years                               


	30 years


	Agglomeration   

Urban region      


	Category D   

	
	Oslo
	FREDRIK/RETRO
	Change of land use

Change of trip frequency

Change of travel departure time

Change of travel destination

Change of mode

Change of route
	Hours  (peak/off-peak)      

Days   (average work day)      

Weeks  (average in a year)


	Short term 

(3- months) to long term

(over 10 years)


	Urban region
	Category D  

	Road sector case studies
	Leeds
	SATURN
	Change of route

Change of traffic conditions

Change of flow speed

Trip suppression
	Days                                        

Weeks                               


	Short term


	Urban centre       

Agglomeration    


	Category D   

	
	York
	SATURN
	Change of route

Change of car park

Change of traffic conditions 

Change of flow speed

Trip suppression
	Days                                       

Weeks                              

                               
	Short term


	Urban centre       

Agglomeration    


	Category D  


3. Transport and other relevant policy objectives   

4.1 Introduction

The aim of this section is to collate high-level policy objectives for sustainable transport in the EU and use these as a basis to formulate a specific set of objectives for the framework of the SPECTRUM project. This is achieved by looking at the objectives explicitly or implicitly derived from definitions of sustainable transport, objectives presently defined by the Commission e.g. in the White Paper and Green Paper, objectives defined and used in previous EU projects and national objectives of European countries.

Generally, objectives serve several functions:

· they help to identify the problems to be overcome, both now and in the future;

· they provide guidance on the types of solution that might be appropriate and the locations in which they are needed;

· they act also as constraints, in clarifying what should be avoided in pursuing any particular solution;

· they provide the basis for appraisal of alternative solutions, and for monitoring progress in implementation.

In setting objectives, it is important to avoid including indications of preferred solutions (e.g. ‘improving the environment through better public transport’); this may cause other and better transport instruments to be overlooked. Objectives should therefore be set without any consideration to how they can be achieved (what policy measures or instruments to use) or what kind of indicators are needed and how they in practice are measured; in other words one should not avoid objectives that are difficult to measure. It is important to use an integrated approach: to look at the different objectives simultaneously and to explicitly take into account trade-offs between the various objectives. The definition of objectives may require several iterations in order to determine orthogonal objectives.

The starting point for deriving SPECTRUM objectives is to consider the global objective of sustainability. There is no universally accepted definition of sustainability, sustainable development or sustainable transport. However, many of the different definitions given explicitly or implicitly reflect objectives that are relevant for sustainable transport. Some of these definitions are presented and discussed here.

The White Paper “European transport policy for 2010: Time to decide” was introduced in order to change the direction of European transport policy to adapt the mobility system to new challenges. The objective of the White Paper is to gradually break the link between economic growth and growth in transport through a mixed performance of transport policies, principally in three ways: 

· Shift the balance of transport modes 

· Eliminate bottlenecks 

· Place users at the heart of transport policy 

Even though the White Paper is targeted to give guidance on policy options, no clear high level policy objectives are presented within it. The Paper takes a bottom up viewpoint when describing its policy measures and their anticipated effects on the transport system. The White Paper forms an important basis for the objectives defined for the SPECTRUM project.

Following this there is a summary of the European Union's energy policy, which was stated in the Green Paper "Towards a European strategy for the security of energy supply" (2001). The aim is to rebalance EU’s energy supply by clear actions in favour of a demand oriented policy reform.

Finally the objectives derived by previous research work and that which exists at national level within individual European countries are examined. Past EU research work relating to objectives with regard to sustainability in the transport sector is reviewed including the projects PROSPECTS, SAMI, TRANSPLUS and EUNET. A common feature of the national objectives is that in addition to the high level common objectives they reflect the specific geographical location and economic markets of the country. Often national targets are categorised in more detail, e.g. regarding infrastructure and regional targets. Also different government authorities may have different objectives within a country.

Broadly taken, all the sources examined list very similar main policy objectives towards a sustainable, economic efficient, safe and equal transport system. However, depending on the purpose and viewpoint of the document or study there are large differences in the ways the objectives are categorised and presented. Because most of the sources do not only deal with goals, targets or objectives but present policy options to meet them and indicators through which to evaluate the effects, it is possible to adopt either the top down or bottom up viewpoint i.e. from targets to policy measures or from well known policies to targets fulfilled. 

The starting point in section 4.2 below is to review definitions of sustainability and the objectives that can be derived from these. In Section 4.3 the White Paper and EU Energy policy are discussed further. This is followed in section 4.4 by a summary of objectives established by previous European research together with objectives currently in place at national country level.  Finally, in section 4.5 the specific objectives selected for SPECTRUM are described. There is also a discussion of the relevance of the objectives with respect to the definitions of sustainability and objectives for sustainable transport system set out by EU, Member States or NAS countries.

4.2 Definitions of sustainability and sustainable transport

There is no universally accepted definition of sustainability, sustainable development or sustainable transport. However, the different definitions given all reflect objectives that are relevant for sustainability. Some definitions are listed below and these are separated into those that are commonly in use (having been established through specific bodies) and further definitions that have been derived through research in the field.

4.2.1 Commonly used definitions of sustainability

The standard definition of sustainability is due to the Brundtland Commission (1987), who defined sustainable development as development that meets the needs of the present generation without compromising the ability of future generations to meet their own needs.

Richardson (1999) takes a more specified viewpoint and defines a sustainable transportation system as, one in which fuel consumption, vehicle emissions, safety, congestion, and social and economic access are of such levels that they can be sustained into the indefinite future without causing great or irreparable harm to future generations of people throughout the world.

The Environmental Directorate of the OECD (Organisation for Economic Co-operation and Development) defines environmentally sustainable transportation as, transportation that does not endanger public health or ecosystems and that meets needs for access consistent with (a) use of renewable resources that are below their rates of regeneration, and (b) use of non-renewable resources below the rates of development of renewable substitutes. (OECD, 1999)

The European Union Council of Ministers of Transport and Communications adopted in their meeting in Luxembourg, 2001 a slightly amended version of CST’s (The Centre for Sustainable Transportation) definition for a sustainable transportation system launched a year earlier. This definition states that a sustainable transport system is one that:

· Allows the basic access and development needs of individuals, companies and society to be met safely and in a manner consistent with human and ecosystem health, and promotes equity within and between successive generations.

· Is affordable, operates fairly and efficiently, offers a choice of transport mode, and supports a competitive economy, as well as balanced regional development.

· Limits emissions and waste within the planet’s ability to absorb them, uses renewable resources at or below their rates of generation, and uses non-renewable resources at or below the rates of development of renewable substitutes, while minimising the impact on the use of land and the generation of noise.

There is a tradition in the literature that sustainability may be decomposed into economic, social and environmental components.

4.2.2 Further definitions of sustainable transport

An in-depth study on the meaning and definition of sustainability took place in the PROSPECTS project and the following definition is based on that study (Minken, 2002). However, the PROSPECTS project focused on sustainable planning of urban land use and transport and therefore its definition and derived objectives presented below only contribute to the work of SPECTRUM in that sector.

In addition to the well-known definitions of sustainability, Minken (2002) points out two different definitions. One of these takes account of man-made and natural capital and the other definition considers aspects of strong and weak sustainability:

A necessary condition for securing the ability of future generations to meet their own needs is that each generation provides the next generation with the opportunity to also meet their own needs, even if they also make provisions for the generation after them. Taking into account that the consumption of each generation depends on the stock of man-made and natural capital, and that the returns on this capital are uncertain, Asheim and Brekke (1997) arrive at the following shrewd definition:

A generation's management of its stocks of man-made and natural capital is sustainable if its level of consumption can be shared by the next generation (in the sense of certainty equivalents) even if the latter abides by the requirement of sustainability.

A hotly debated issue is if this requires the natural capital to be maintained (strong sustainability), or if some substitution of man-made capital for natural capital may take place (weak sustainability). Adopting the strong sustainability view, Daly (1991) states that

Development is sustainable if the rates of use of renewable resources do not exceed their rate of regeneration, the rates of use of non-renewable resources do not exceed the rate at which sustainable renewable substitutes are developed, and pollution rates do not exceed environment's assimilative capacity.

The PROSPECTS definition of sustainability follows Chichilnisky (1996) and Heal (1998), see Minken (1999, 2002). According to these sources, one of the two defining characteristics of sustainability as an objective is that it includes both the welfare of the present society and the society of the very distant future and treats the present and the long-term future “symmetrically”. The second defining characteristic of sustainability is that it implies conservation of natural resources. 

The definition of a sustainable transport and land use system reflects these considerations. A sustainable urban transport and land use system:

· provides access to goods and services in an efficient way for all inhabitants of the urban area;

· protects the environment, cultural heritage and ecosystems for the present generation, and

· does not endanger the opportunities of future generations to reach at least the same welfare level as those living now, including the welfare they derive from their natural environment and cultural heritage.

This definition requires us to improve the land use/transport system for those living now, whilst remembering that future generations should be given at least the same opportunities (intergenerational equity). The other outstanding feature is the requirement to protect the natural environment and cultural heritage, now and in the future. Natural resources should be valued not only as something that may be consumed (in production or consumption), but also as stocks that benefit us even when not being consumed. The fundamental reason for this is that we are dependent on some basic qualities of our surrounding ecosystems for our quality of life and indeed to continue to exist. (Minken, 2002). 

4.2.3. Sustainability and the objectives structure for SPECTRUM

If our strategies now had negligible long run effects, sustainability would not be an issue. The concerns about sustainability arise precisely because our actions now may constrain the opportunities of future generations and diminish their maximum attainable welfare. The aspects of our actions that are most likely to do so, are energy consumption, CO2-emissions, emissions of other pollutants with long term or irreversible effects, and the running down of non-renewable resources like various kinds of green areas and cultural sites inherited from the past. The significant time loss associated with congestion is not sustainable (in economic terms). On the other hand, long-term investments may produce benefits far into the future. (Minken, 2002).  
The various definitions of sustainability are more or less in line with each other and without any severe conflicts. The most suitable definitions for SPECTRUM are the synthesis made in PROSPECTS and the well-structured definition of ECMT. Based on these, a comprehensive and logically structured set of objectives can be formulated.
Welfare in the form of efficient provision of goods and services seems to be a legitimate sub-objective of sustainability – at least as long as it does not hinder the attainment of environmental objectives. In economics, this sub-objective is termed “economic efficiency”. Then there will obviously be a place for distinct environmental sub-objectives that cannot be grouped under “economic efficiency”. In a sustainable system we also have to attend to everyone’s interest, which leads us to objectives of fair distribution, equity and social inclusion. All such objectives should legitimately be sub-objectives of sustainability. This is often expressed by saying that we require economic sustainability, environmental sustainability and social sustainability. The fundamental thing is that we require that all of these sub-objectives should be reached both now and in the very long term. This is often expressed by saying that we require intergenerational equity. (Minken, 2002)

In the following sections, the European and national interpretations of sustainability objectives are introduced. These contribute to the basis for SPECTRUM objectives, which are presented in section 4.5.
4.3 High level Objectives: EU White and Green Papers and UN World Summit

The EU White Paper and Green Paper provide insights into the objectives of the EU as they relate to transport and the environment for the future. The outcomes of the UN World Summit on sustainable development gives a further perspective on global objectives These are reviewed below with the aim of informing the set of SPECTRUM objectives. 

4.3.1 The EU White Paper

The stated objective of the White Paper (EC 2001) is to gradually break the link between economic growth and growth in transport (decoupling) through a mixed performance of transport policies, principally in three ways: 

· Shift the balance of transport modes, 

· Eliminate bottlenecks, and

· Place users at the heart of transport policy.

The White Paper directly presents and discusses political measures and instruments towards a sustainable transport system but the objectives of the strategy can be clearly seen: 

A large number of political measures and instruments will be needed to launch the process which, over the next 30 years, will lead to the kind of sustainable transport system we might hope to achieve. The measures advocated in the White Paper are merely the first stages of a longer-term strategy. We will not be able to adapt the common transport policy to the requirements of sustainable development unless a number of problems can be rapidly resolved:

· Adequate funding of the infrastructure needed to eliminate bottlenecks and to link the Community’s outlying regions to its central regions. Creation of the trans-European network remains one of the preconditions for the rebalancing of transport modes. That is why it is fundamentally important that external costs, and in particular environmental costs, be internalised into the infrastructure charges that all users will have to pay;

· Political determination to get the 60-odd measures proposed in the White Paper adopted. The EU will avoid congestion only if it remains very attentive to the question of regulated competition, in which, when it comes to freight transport, the railways are playing their last card;

· A new approach to urban transport by local public authorities which reconciles the modernisation of public services with rationalisation of private car use; this is part of what it will take to comply with the international commitments to reduce pollutant CO2 emissions;

· Satisfying the needs of users who, in return for the increasingly high cost of mobility, are entitled to expect a quality service and full respect for their rights, irrespective of whether the service is provided by public enterprises or by private companies; this will make it possible to place the user at the heart of transport organisation.

However, the common transport policy alone will not provide all the answers. It must be part of an overall strategy integrating sustainable development, to include:

· economic policy and changes in the production process that influence demand for transport;

· land-use planning policy and in particular town planning — we must avoid any unnecessary increase in mobility needs caused by unbalanced urban planning;

· social and education policy, through organisation of working patterns and school hours;

· urban transport policy at local level and especially in large cities;

· budgetary and fiscal policy, to link the internalisation of external, and especially environmental, costs with completion of the trans-European network;

· competition policy, to ensure, in line with the objective of high-quality public services, and particularly in the rail sector, that the opening-up of the market is not hampered by the dominant companies already present on the market;

· research policy for transport in Europe, to bring greater consistency to the various research efforts at Community, national and private level, in line with the concept of the European research area.

A number of measures identified in the White Paper, such as the place of the car and the quality of public services, will involve choices and action decided at national level, in the context of clearly delineated subsidiarity. The proposals put forward in the White Paper focus on 60-odd measures to be taken at Community level. Along the lines of what is happening in other areas such as energy, telecommunications and financial services, there is a need for a new form of regulation to be developed in relation to transport at European level, whereby the national regulatory authorities now being set up act in a coordinated fashion, e.g. for allocating slots in aviation or train paths on the railways, or for road safety. This is a characteristic phenomenon of the new governance. (examples may be the European Railway Agency and EUROCONTROL)
To speed up the decision-making process and assess progress, the Commission has decided to draw up a timetable with dates for achieving specific objectives, and in 2005 it will make an overall assessment of the implementation of the measures advocated in the White Paper. This assessment will take account of the economic, social and environmental consequences of the proposed measures. It will also be based on a detailed analysis of those effects of enlargement liable to change the structure of the European transport system. As far as possible, the Commission will also continue to quantify the stated objectives of the White Paper and to this end intends to produce a communication to specify those objectives. (source: White Paper)

A specific goal included in the White Paper is the intention to bring modal shares back to 1998 level by 2010 and subsequently to change towards a better balance away from car. 

It should be noted that whilst a number of objectives are included in this paper, these are embedded in a broader discussion including measures intended to work towards achieving particular goals. 

4.3.2 The Green Paper

The European Union's energy policy was stated in the Green Paper "Towards a European strategy for the security of energy supply" (2001). The aim is to rebalance EU’s energy supply by clear actions in favour of a demand orientated policy reform. The European economy, steadily demanding more and more energy, is essentially based on fossil fuels (oil, coal and natural gas), which make up four-fifths of its total energy consumption and almost two-thirds of which it imports. Looking ahead to the next twenty to thirty years, the Green Paper draws attention to the structural weaknesses and geopolitical, social and environmental shortcomings of the EU's energy supply, notably as regards European commitments in the Kyoto Protocol. 

The European Union’s long-term strategy for energy supply security must be geared to ensuring, for the well-being of its citizens and the proper functioning of the economy, the uninterrupted physical availability of energy products on the market, at a price which is affordable for all consumers (private and industrial), while respecting environmental concerns and looking towards sustainable development, as enshrined in Articles 2 and 6 of the Treaty of the European Union.

The energy options exercised by the European Union are conditioned by the world context, by the process of enlargement to include countries with different energy structures, but above all by the new reference framework for the energy market, namely the liberalisation of the sector and environmental concerns. The Green Paper sketches out the bare bones of a long-term energy strategy, according to which The Union must rebalance its supply policy by clear action in favour of a demand policy:  

With regard to demand, the Green Paper is calling for a real change in consumer behaviour. It highlights the value of taxation measures to steer demand towards better-controlled consumption that is more respectful of the environment. Taxation or parafiscal levies are advocated with a view to penalising the harmful environmental impact of energies. The transport and construction industries will have to apply an active energy savings policy and diversification in favour of non-polluting energy.

With regard to supply, priority must be given to the fight against global warming. The development of new and renewable energies (including biofuels) is seen as the key to change. Every form of technological progress is expected to help to reinforce the impact of the outline energy strategy within the paper.
The implicit objectives of the Green Paper, more efficient energy consumption, decrease in use of non-renewable energy supplies and reduction in pollutant emissions point directly to the transport sector as it plays a significant role in European energy consumption itself and in that respect is an actor in the energy supply delivery chain.

4.3.3 The UN World Summit on Sustainable Development

The principal objectives of sustainable development initially proposed in the EU were subsequently agreed worldwide at The World Summit on Sustainable Development (WSSD), held in Johannesburg 2002, The summit specified the actions necessary if sustainability is to be achieved. Under the heading of Changing unsustainable patterns of consumption and production, the agreed Implementation Plan proposes that it is necessary to:

Promote an integrated approach to policy-making at the national, regional and local levels for transport services and systems to promote sustainable development, including policies and planning for land-use, infrastructure, public transport systems and goods delivery networks, with a view to providing safe, affordable and efficient transportation, increasing energy efficiency, reducing pollution, reducing congestion, reducing adverse health effects and limiting urban sprawl, taking into account national priorities and circumstances. (UN, 2002, p. 9)

4.3.4 On the way to SPECTRUM objectives

Considering together the EU White and Green Papers, the statements of the UN World Summit conclusions, PROSPECTS synthesis, and the objectives set by ECMT, it is apparent that all these documents have a common view of goals and instruments for reaching a sustainable transport system. Although European goal setting for a sustainable transport system does not provide a clear and comprehensive set of high level objectives that could be directly adopted for SPECTRUM, it provides a sound basis for SPECTRUM objectives. In spite of placing more emphasis on instruments than pure objectives, the White Paper and the Green Paper give good guidelines for defining the SPECTRUM objectives.

Objectives in a broader sense have been further clarified in several EU research projects and in national goals set by both present EU member and accession countries. This work and its results are described in the next section.
4.4 High level objectives according to previous research and national targets

4.4.1 EU Framework Programmes

In the EU 4th and 5th Framework Programmes work took place in several projects where objectives, targets or goals for achieving sustainable transport were set. Most of the tasks, however, had a very distinct goal and therefore focused only on a limited set of sub-objectives.  In this section four projects with a fuller set of high-level objectives are presented in brief. It should also be noted that subsequent work in the field made use of results already available and this therefore reduces the number of relevant projects to be considered. Following this, a short review of other international sources is given. 

PROSPECTS

The EU 5th FP - EESD project PROSPECTS (Minken, 2003) lists its objectives under five main categories: economic efficiency, environment, liveability, safety, equity and social inclusion with additional objectives for intergenerational equity and economic growth as shown in Table 4.1 below.

Table 4.1: PROSPECTS objectives

	Objective
	Sub-objectives

	1. Economic efficiency
	1.1 economic efficiency in transport and housing markets

	2. Protection of the environment
	2.1. Reduce energy use and avoid climate change

2.2. Reduce local and regional pollution

2.3. Protection of valuable areas (green areas, cultural heritage sites)

2.4. Avoid urban sprawl

2.5. Reduce fragmentation (of settlements and habitats)

2.6. Protect (specially defined) vulnerable areas

2.7. Reduce noise

	3. Liveable streets and neighbourhoods
	3.1. Increase freedom of movement for vulnerable road users

3.2. Achieve positive external effects on social, cultural and recreational activity

	4. Safety
	4.1. Reduce traffic accidents

	5. Equity and social inclusion
	5.1. Accessibility for those without a car

5.2. Accessibility for the mobility impaired

5.3. Equity and compensation to losers

5.4. Economise on taxpayers’ money

	6. Contribution to economic growth
	6.1. Create a potential for economic growth

	7. Intergenerational equity
	


SAMI

The EU 4th FP project SAMI (2000) lists its objectives under five main categories: environment, safety, economic efficiency, regional development and social cohesion as shown in the following table 4.2.

Table 4.2: SAMI objectives

	Global Environment
	1. Climate change/local air pollution/water pollution/human health hazards

· Reduce the demand for motor vehicle travel 

· Drastic reduction of CO2 emission by vehicles

· Drastic reduction of toxic emissions by vehicles

	Global Environment/

Local Environment
	2. Non-renewable resource depletion

· Drastic reduction of fossil fuel consumption per unit of transport performed

· Increase recycling of vehicle construction materials

	Local Environment
	3. Building corrosion/acidification

· Reduce acid components and particles (soot) in exhaust gases

· Reduce pollution impact from traffic streams on valuable buildings

4. Land loss and fragmentation / land use

· Reduce land loss and separation effects of building new infrastructure network

	Safety
	5. Road safety

· Drastic reduction of road traffic fatalities 

· Especially drastic reduction of road traffic fatalities among more vulnerable road users

	Economic Efficiency
	6. Efficient allocation of resources

· Promote fair allocation of costs to those who generate them 

· Promote competitive markets where state intervention is not essential 

· Increase competitive pressure (through transparency and comparability of costs) on companies operating in markets protected from competition

7. Congestion

· Drastic reduction of congestion, especially as a recurring event

8. Investments in transport infrastructure

· Avoid excessive spending of public money in infrastructure

· Avoid self-defeating traffic induction through construction of expansionist infrastructure

	Regional Development
	9. Regional economic development

· Avoid excessive differences of accessibility among different regions

· Stimulate, for each region, location of economic activities whose mobility needs match the accessibility profile and comparative advantages of the region

10. Regional accessibility with respect to European markets

· Avoid excessive differences among regions concerning their level and calendar of integration in TENs, even for those with low traffic volumes (possibly recurring to intermodal solutions)

	Social Cohesion
	11. Social exclusion through excessive reliance on private transport

· Promote good access to all basic urban functions without recourse to a private car

· Avoid exclusion of citizens of very low income to public transport (through direct subsidisation)


TRANSPLUS

In the EU 4th FP urban project TRANSPLUS (2000) economic and other policy instruments are classified according to their four transport objectives. It should be noted that some of these are not objectives in the strict sense, but a combination of objectives, goals and measures: 

· public transport promotion

· non motorised transport promotion

· private vehicles restriction

· travel need reduction

Further, they are classified to distinguish more global targets of urban transport sustainability:

· reduce the number of compelled journeys increasing the number of activities and economic/social transactions that can be undertaken without motion (in brief: “reduce the need to travel”);

· reduce the average length of journeys (in brief: “shorter journeys”) 

· reduce the share of private car journeys increasing the share of public and non motorised transport (in brief: “modal shift”)

· reduce energy consumption and/or external impacts (air quality, noise, accidents) per km travelled (in brief: “efficient travel”)

As TRANSPLUS is focused on urban transport and land use, it has collected the following objectives, which have been pointed out by several cities and experts as being the main drivers of intervention: 

· regeneration of urban areas through public transport systems;

· location and re-location of activities related with public transport accessibility aiming to reduce mobility needs;

· strengthening the role of existing urban centres and establishment of new balance and different missions between transport modes (i.e. structured approach);

· physical, tariff and information integration of public transport modes;

· modernisation of stations and public transport fleets;

· implementation and fostering of pedestrian and cycling zones;

· restricted car access to city centre through regulation and / or pricing;

· imposing of more rigid speed limits to car traffic;

· prioritisation of public transport traffic (e.g. bus lanes, traffic signals, etc.);

· introduction of road hierarchies according to specific functions and designs;

· restricting the hours of freight deliveries within urban areas.

EUNET

The EUNET project (1998) included consideration of EU transport objectives which were derived from a number of sources, including two papers from the Commission of the European Communities: The future development of the Common Transport Policy (1992) and The Common Transport Policy Action Programme 1995-2000 (1995). The EUNET list comprises altogether ten objectives, with each objective formulated to represent a particular dimension not covered by the other objectives (ideally they are "orthogonal" to each other):

· Maximise transport efficiency (improved performance and development of each mode and their integration into a coherent transport system, socio-economic feasibil​ity, improved comfort and level of service, etc.)

· Improve transport safety (vehicle and infrastructure safety, dangerous transports, driver education and behaviour, socio-economic feasibility, etc.)

· Contribute to environmental improvement (local air pollution, noise, sever​ance, quality of built environment and landscape, socio-economic feasibility, etc.)

· Improve strategic mobility (accessibility and European networks, nodal points, peripheral areas, missing links, etc.)

· Contribute to strategic environmental improvement (greenhouse gases, eco​logical damage, use of energy resources, etc.)

· Contribute to strategic economic development (regional economics, spatial planning considerations, etc.)

· Contribute to technology-development (innovation in transport technology and standards, telematics, etc.)

· Contribute to implementation of the Single European Market (fair competition and pricing, technical harmonisation, etc.)

· Contribute to the social dimension (equity, working conditions, "Citizens' Network", people with reduced mobility, etc.)

· Contribute to the external dimension (network development and integration, agreements, technical assistance and co-operation, etc.)

Other previous literature is included in the state-of-the-art summaries given in the TDM Encyclopaedia, Sustainable Transportation and TDM (2003). This lists issues for planning that balances economic, social and ecological objectives. These issues can be interpreted as a set of objectives for sustainable planning and are given in table 4.3 below.

Table 4.3. Sustainable planning issues

	Economic
	Social
	Environmental

	Affordability

Resource efficiency

Cost internalisation 

Trade and business activity 

Employment

Productivity

Tax burden
	Equity

Human health

Education

Community

Quality of life

Public Participation 
	Pollution prevention

Climate protection

Biodiversity

Precautionary action

Avoidance of irreversibility

Habitat preservation

Aesthetics


Although it is implied in table 4.3 that each issue fits into a specific category, in practice they often overlap. For example pollution prevention is an environmental concern, but it also protects human health (a social concern) and is important for fishing and tourism industries (economic concerns). Sustainable planning reflects the realisation that impacts and objectives often interact, so solutions must reflect integrated analysis with transparent trade-offs.

4.4.2 National objectives

In order to get a broader view of objectives presently introduced, highlight synergies and differences and to compare them in terms of geographical location, size of the country etc. the national high level objectives of the SPECTRUM partner countries (United Kingdom, Italy, Belgium, Spain, Austria, Norway, Finland, Hungary and Poland) as well as some other European countries (Switzerland, Sweden, Denmark and Ireland) were reviewed. Some of these objectives are not objectives in the strict sense we are using in SPECTRUM as was the case with common objectives as well. However, all the mentioned objectives have been included as they assist in practical interpretation of the high level objectives and serve as a link between objectives and instruments. The national objectives are summarised in table 4.4 below and a more detailed review is attached in appendix 4.

The national objectives of thirteen European countries reviewed in this study all explicitly mention safety, economic efficiency, protection of the environment and accessibility among their most important targets. However, because not all countries have specifically produced a document on their high-level transport policy targets but instead these arise for example as parts of larger national documents, the objectives are not directly comparable. It may also be the case that other national documents contain additional objectives not reflected here. In the documents reviewed there are great differences in the level of detail of definitions or explanations of the objectives; or the viewpoint may not be broad enough to take account of all aspects. 

In the case of EU documents, policy measures needed for reaching the objectives have been presented directly instead of highlighting the pure objectives. Many countries seem to have adopted a similar style of presentation since it is more concrete and serves the public better as well. As a result, high-level objectives are often presented together with nation-specific and very detailed measures for reaching those. This presentation of mixture of objectives with goals and measures is, however, inconsistent with the recommendations given within section 4.1.

Table 4.4 National objectives

	Objective / 

Sub-objective
	UK
	IE
	IT
	ES
	BE
	AT
	CH
	SE
	DK
	NO
	FI
	HU
	PO

	Economic efficiency 
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Environment
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Accessibility
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Regional development
	
	*
	*
	*
	
	*
	*
	*
	
	*
	*
	*
	*

	Urban development
	
	
	*
	
	
	
	
	
	
	
	*
	*
	

	Safety
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	Equity
	*
	*
	*
	
	
	
	*
	*
	
	
	*
	
	

	Health
	*
	
	*
	*
	
	
	*
	*
	*
	*
	*
	
	

	Integration
	*
	*
	*
	
	
	*
	*
	
	*
	
	*
	*
	

	Explicit objectives for freight
	
	
	*
	*
	*
	
	
	*
	
	*
	*
	
	


Other objectives such as equity, integration, spatial development, are perhaps not expressed explicitly but are implicit in most of the documents. It must be acknowledged that in each country there may be several other documents dealing with these issues in addition to those reviewed in this study depending on the complexity of the government structure and distribution of liability. As an overall conclusion, the high level national objectives of different European countries are seen to follow those given by common European policy and are not in conflict with each other.

4.5 Proposed high level objectives for SPECTRUM

The high level objectives proposed in the SPECTRUM project are a composite of the objectives presented in the sources described in the previous chapters. In short, it can be stated that sustainability ultimately reflects the goals of effective markets, human welfare, ecological integrity and equity, regardless of time or location. 

However, often in the literature dealing with the high level objectives of the transport sector, the main objectives have not been clearly presented but have been expressed by presenting instruments for achieving these objectives instead. As an example:

 our goal is to reduce depletion of non-renewable resources which can be achieved by using less fossil fuel, through technological development towards energy efficiency and by using complementary measures to transport where possible, etc. 

The pure objectives are presented below without addressing the issue of which instruments should be used to achieve those. The instruments are presented in detail within appendix 7 and 8. The objectives proposed within SPECTRUM consist of two main objectives, efficiency and equity, with a number of sub-objectives within each of these. 

4.5.1 The main objectives: efficiency and equity

The categorisation of objectives is a very demanding task as can be seen from the vast spectrum of categorisations in use within various documents. The viewpoints of different government authorities, specific circumstances of countries, cities and regions involved as well as other stakeholder groups’ and market forces’ own standpoints all have their points of view regarding the main objectives. The SPECTRUM objectives are grouped under two main headings: efficiency and equity, irrespective of whether it is possible to monetise all aspects within the assessment.
The efficiency objective stands for efficient functioning of the transport market as a part of the whole economy. Since transport is not a commodity itself but a derived utility that should fulfil people’s mobility needs and the necessity to transfer goods it has a strong connection to the rest of the economy. The economic efficiency objective is a composite of all economic benefits and disbenefits of all actors in the transport system. It takes account of user benefits, producer surpluses, profits, net government revenue, efficiency in the rest of the economy and costs of various externalities linked to transport, including congestion, environmental costs (e.g. air pollution, noise and visibility) and accidents. All investments in infrastructure, rolling stock etc. as well as maintenance costs are included in this objective.

The equity objective covers all aspects and dimensions of equity, fair distribution and social inclusion of the transport market (spatial, temporal and financial equity, equity between different user groups etc.). The equity objective takes account of both the equity within the present generation (intragenerational equity) and the equity between the present and future generations (intergenerational equity). 

Disaggregating sustainability under the headings of “efficiency” and “equity” may also be explained by saying that efficiency covers the aggregate objectives concerning the functioning of the community while equity presents how the impacts are distributed spatially, temporarily and among different groups and sectors of the community. We will, though, further see (table 4.6 and section 4.5.5) that even these broad categories do not cover all aspects that have to be addressed.

4.5.2 The sub-objectives of efficiency and equity

In SPECTRUM the sub-objectives of efficiency and equity have been formed into five main categories, three under efficiency and two under equity (see also table 4.5): 

Economic efficiency: 

· Economic efficiency in a strict sense (excluding external effects)
· Environment and health
· Safety and security

Equity:

· Intragenerational equity
· Intergenerational equity
Although the division of objectives into economic efficiency and equity initially seems very straightforward there are some ambiguous aspects that need more consideration. Some of the efficiency sub-objectives also have implications for equity and vice versa and so the distinction is not necessarily clear-cut. These aspects are shown in table 4.6, which restructures the objectives by economic efficiency and equity into a single table.

Most of the economic efficiency objectives, including environmental, health, safety and security objectives can be monetised and thus may be subsumed in the conventional cost-benefit analysis of efficiency. However, there are parts of these objectives that cannot be monetised without provoking debates about the values which is a clear sign that efficiency is not the only implication and the issues of equity, quality of life, welfare of future generations etc. come in. 

There is substantial complexity in the equity and welfare considerations within transport sector, as we do not only deal with the decision-makers’ point of view (e.g. decisions about targeted user charges vs. universally applied levy), but also have to take account of how different user groups experience their equity and welfare impacts of transport (social inclusion/exclusion, mental suffering of transport impacts, network effects, etc.); and having in mind that transport is a derived commodity of other economic and social activities. This multiple level consideration no doubt makes the use of simple welfare economics approach a tricky one, as there is the need to include the utility from the decision-maker’s point of view i.e. social utility as well as the genuine utilities of various types of users. Otherwise, if social utility is left aside decision making may not have a sound basis. This is evident when for example individual consumers’ benefit is greater than the social optimum regarding e.g. pollution or land use impacts. The simultaneous maximisation problem with respect to decision-makers, consumers and producers, inclusive of multiple roles of these actors makes the task even more complex.

In SPECTRUM, aiming at a practical and transparent evaluation framework for policy measures we tend to group all objectives broadly under the two main objectives, efficiency and equity, but having in mind that some of the objectives have other aspects as well, as indicated in tables 4.5 and 4.6. One important reason for doing this is that the more objectives we bring in, the more difficult it will be to draw conclusions on how economic and other policy instruments interact to achieve the objectives. It may be possible to draw general conclusions in a simple framework of two objectives at a time, but if a third is included it becomes complex. In this way it is also easier to look at the different objectives simultaneously and to explicitly take into account the similarities and trade-offs between the various objectives.

The pure economic efficiency objectives are listed in table 4.5A and further described in section 4.5.3 and the equity objectives are presented in table 4.5B and section 4.5.4. The relationships between economic efficiency and equity aspects of the sub-objectives are revealed in table 4.6. In addition to the five main objectives, this table also presents the sub-objectives of economic development and liveability that have not been included in the main tables 4.5A and 4.5B due to their unequal nature and risk of double counting with the other objectives. Section 4.5.5 describes these objectives in more detail.
In the SPECTRUM viewpoint all objectives should be treated as applying to all aspects of the transport system: urban – interurban, passenger – freight, local-regional-global without explicitly saying so. 

	Objective
	Description of sub-objectives

	1. Economic efficiency in a strict sense (excluding external effects)
	· Achieve economic efficiency in both passenger and freight transport by all modes and all market levels: local, national, European and even global

	
1.A Net user benefits for consumers 
	· Efficient production of all transport services

· Improve accessibility at all levels, for example  to services and work locations, economic nodes and gates

· Reduce congestion and eliminate bottlenecks

· Improve reliability and quality of services both for passengers and freight and both in domestic and international transport

	
1.B Producers’ surplus
	· 

	
1.C Net government revenue
	· Attain the government’s revenue raising objective of the transport sector as efficiently as possible

	
1.D Efficiency in the rest of economy
	· Economise on taxpayers' money

· Use of the revenues in an efficient manner

· Minimise adverse effects on other markets for example labour markets

	2. Environment and health effects
	· Protect population and environment from pollution (local and regional), noise and vibration, and from other harmful effects of transport (visual intrusion etc.)

· Protect valuable areas: green areas, cultural heritage sites, landscape and vulnerable areas

· Avoid urban sprawl and land take for transport purposes

· Reduce fragmentation of settlements and habitats

· Promote health benefits from physical activity from non-motorised modes

	3. Safety and security effects
	· Reduce traffic related fatalities and injuries

· Increase security for transport system users, both passengers and freight


Table 4.5B: Equity

	Objective
	Description of sub-objectives

	1. Intergenerational Equity
	· Reduce depletion of non-renewable resources

· Avoid climatic change due to human activity in the transport sector

· Promote biodiversity and protect vulnerable ecosystems

	2. Intragenerational Equity
	· Promote desirable regional development

· Promote desirable distribution of benefits among social and income groups (e.g. specific groups like the mobility impaired) 


The relationships between economic efficiency and equity aspects of the sub-objectives are revealed in table 4.6. In addition to the five main objectives, this table also describes the sub-objectives of economic development and liveability that have not been included in the main tables 4.5A and 4.5B due to their unequal nature and risk of double counting with the other objectives.

In addition to the categorisations already made, it should be noted that inside the five sub-objectives, there is a division between static and dynamic aspects of the objective. For instance, growth is the dynamic aspect of efficiency; intergenerational equity is the dynamic aspect of equity and depletion of non-renewable resources and all elements that concern avoiding irreversible damage are the dynamic aspects of the environmental objectives, in contrast to the immediate but repairable impacts. In table 4.5 this aspect is not explicitly pointed out, the order of sub-objectives tends to show the general importance of the objective.

Table 4.6. Restructuring Sub-objectives by Economic Efficiency and Equity

	Efficiency and equity aspects of the sub-objectives

	Sub-objective
	Economic Efficiency
	Equity

	1. Economic efficiency in both passenger and freight transport by all modes and all market levels with respect to equity 
	· Efficient production of all transport services

· Improve accessibility at all levels, for example to services and work locations, economic nodes and gates

· Reduce congestion and eliminate bottlenecks

· Improve reliability and quality of service both for passengers and freight and both in domestic and international transport

· Attain the government’s revenue raising objective of transport sector as efficiently as possible

· Economise on taxpayers' money

· Use of the revenues in an efficient manner

· Minimise adverse effects on other markets for example labour markets
	· Promote equity and social inclusion

· Promote desirable regional development

· Promote desirable distribution of benefits among social and income groups (e.g. specific groups like the mobility impaired)

	2. Environment and health
	· Protect population and environment from pollution (local and regional), noise and vibration, and from other harmful effects of transport (visual intrusion etc.)

· Protect valuable areas: green areas, cultural heritage sites, landscape and vulnerable areas

· Avoid urban sprawl and land take for transport purposes

· Reduce fragmentation of settlements and habitats

· Promote health benefits from physical activity from non-motorised modes
	· Reduce depletion of non-renewable resources

· Avoid climatic change due to human activity in transport sector

· Promote biodiversity and protect vulnerable ecosystems

· Promote equal distribution of impacts

	3. Safety and security
	· Reduce traffic related fatalities and injuries

· Increase security for transport system users, both passengers and freight
	· Increase safety and security for vulnerable transport system users

· Promote spatial equity

	4. Economic Development
	· Ensure GDP growth 

· Reduce unemployment
	· Ensure desirable regional growth 

	5. Liveability 
	· Achieve positive external effects associated with social, cultural and recrea​tional activities
	· Increase freedom of movement for vulnerable users

· Decrease segregation of population by social, ethnical, income etc. group


In order to introduce transparency into the objectives and sub-objectives a more detailed description of the composition of these is given in sections 4.5.3 to 4.5.5 below. 

4.5.3: Economic efficiency

The objective “economic efficiency” is to maximise economic efficiency in a strict sense while addressing the other sub-objectives, environment and health and safety and security.

Economic efficiency (in a strict sense) is to achieve economic efficiency in both passenger and freight transport, in urban and interurban transport by all modes at all market levels: local, national, European and even global. This means to maximise the sum of:

· net user benefits for consumers derived from transport,

· producers’ surplus,

· net government revenue of the transport sector, and

· efficiency in the rest of economy influenced by the transport sector.

Maximising the net user benefits and producer surplus together with attaining the government’s revenue raising objective of transport sector efficiently implies:

· efficient production of all transport services;

· optimal (balanced) use of different transport modes;

· optimal (minimum) generalised costs of transport;

· reduced congestion and elimination of bottlenecks;

· improved accessibility at all levels, for example to services and work 

locations, economic nodes and gates;

· provision of reliable and good quality services both for passengers and freight 

and both in domestic and international transport, and 

Efficiency in the rest of economy means to improve efficiency in the economy at large through transport measures. Transports has a strong connection to the rest of the economy since it should serve other sectors of economic life and fulfil their needs, this implies to:

· Minimise adverse effects on other markets for example labour market 

Economise on taxpayers' money and efficient use of revenues: 

· Optimal use of government (taxpayers') money in transport (takes account of 

use of public funds / private involvement / promoting competition etc.);

· In addition to the aspect of economic efficiency it has an equity aspect as well. 

For instance, if a strategy uses a lot of taxpayers’ money, the costs are borne nationwide but the benefits are local, whereas a strategy that raises money locally and use it to cut other taxes will have the opposite effect.

Protection of the environment and health:

Protect population and environment from pollution (local and regional), noise 

and vibration, and from other harmful effects of transport (visual intrusion etc.);

· Reduce local and regional pollution: oxides of nitro​gen (NOx), carbon 

monoxide (CO), volatile organic compounds (VOC), ozone and particulates of differing size. Especially NO2 and particulates of less than 10 microns in diameter (PM10), particular​ly the smaller fractions of these particulates, are most harmful for people's health. Support development of vehicle emission control technology;

· Reduce secondary effects of atmospheric pollutants on soil or water; 

· Reduce noise and vibration (e.g. heavy vehicles, distributive transport); 

· Decrease visual intrusion of transport infrastructure (both in urban and rural 

surroundings);

Protect valuable areas: green areas, cultural heritage sites, landscape and vulnerable areas (e.g. natural habitats, agricultural land);

Avoid urban sprawl and land take for transport purposes;

· reduce unnecessary car use, promote sustainable modes of transport;

· minimise the amount of land taken up by transport;

Reduce fragmentation of settlements and habitats and separation effects of 

transport infrastructure;

Promote health benefits from physical activity from non-motorised modes.

Safety and security:

Reduce traffic related fatalities and injuries;

· Reduce the number of traffic accidents, especially fatal accidents and severe 

injuries in the transport system as a whole; 

Increase security of freight transport;

· Increase security against damage, theft etc. (on board, at intersections, 

terminals, depots etc.);

· Increase security for transport system users;

· Increase security on board and at intersections and terminals; 

· Increase security for vulnerable users as to the feeling of danger or lack of safety. Vulnerable transport system users (merely vulnerable users of slow modes, walking and cycling but also users of small boats etc.) should have the same level of security and safety with the other user groups.

4.5.4 Equity 

Intergenerational equity:

Reduce depletion of non-renewable resources (such as fossil fuel, valuable 

areas (minerals, forests, habitats);

· Support development of alternative fuels;

· Support technological development towards energy efficiency;

Avoid climatic change due to human activity;

· Greenhouse gases, especially carbon dioxide (CO2);

Promote biodiversity and protect vulnerable ecosystems;

Guarantee intergenerational equity;

· Ensure that the level of achievement of the other objectives in the short run is 

compatible with achieving at least a similar level in the long term (i.e. adopting the basic definition of sustainable development: “…development that meets the needs of the present generation without compromising the ability of future generations to meet their own needs”).

Intragenerational equity: 

Promote equity and social inclusion;

Promote desirable regional distribution of benefits;

Economic efficiency benefits, environmental and health effects, safety and security impacts;

Promote desirable distribution of benefits among social and income groups 

(e.g. improve accessibility for specific groups like the mobility impaired);

A basic level of transport services should be defined and guaranteed for all 

user groups and regions: 

· Identify those consumer groups that suffer from unequal and unfair conditions and try to improve the situation to the same level with the majority. The groups may differ in many ways: economically, by demographic features, by region etc. 

· If it is not possible to achieve equity the possibility for compensation shall be studied;

Promote the spatial aspects of equity relating firstly to environment and health and secondly safety and security.

4.5.5 Restructuring Sub-objectives by Economic Efficiency and Equity

Economic Development

Ensure GDP growth; 

Reduce unemployment;

Create a potential for economic growth;

· Ensure that the economic efficiency also rises potential to economic growth and uses taxpayers’ money in a profitable manner;

· Promote desirable regional development. 

Liveability

Promote liveable surroundings of transport infrastructure and facilities, reduce 

unpleasant effects of transport;

· Residential streets and other neighbourhoods of settlements can be regarded as liveable if they can safely be used for other purposes than transport, such as social life, cultural and recrea​tional activities, strolling, playing etc.

Achieve positive external effects associated with social, cultural and recrea​tional activities

Increase freedom of movement for vulnerable users of slow modes, walking 

and cycling, make it safe and agreeable;

Decrease segregation of population by social, ethnical, income etc. group.

The objectives outlined in this section underpin the further tasks of deriving indicators and specifying the assessment method for transport instrument packages as discussed in sections 5 and 6 below. 

4. Derivation of Indicators for Transport and Other Policy objectives

5.1 Introduction

Having outlined the parameters of the transport context, defined the reference scenario and derived appropriate objectives, it follows that a series of indicators are needed that relate to the objectives and allow assessment of the transport strategies. 

The starting point for identifying indicators is a welfare economics based framework and the associated past research results and literature. The following approach was taken here to identify indicators for use in the SPECTRUM project: 

The SPECTRUM objectives were viewed as overall long term and medium term transport objectives. A comprehensive list of indicators for these overall long and medium term objectives would be far too extensive and difficult to survey in practice. Consequently, consideration of specific long and medium term objectives for one specific node or mode, based on these overall objectives presented a more practical approach. In order to make a clear distinction between objectives and tools, a list of specific tools to realise these objectives was made. Finally it was possible to derive tables of transport indicators classified by node and mode. 

When identifying the objectives, tools and indicators, it was clearly very important to take into account the links between the different objectives, tools and indicators. By carrying out the exercise for a very specific example, namely for rail freight transport from the government point of view allowed a broader and more in-depth view on the inter-connections.

5.2 From overall SPECTRUM objectives to indicators

The reasoning behind the derivation of the indicators, as well as the coherence between SPECTRUM objectives and indicators is shown in figure 5.1. Within this process, use is made of the concept (common within general economic literature) in which a distinction between long and medium term is made on the fact that long term changes require large investments and structural adjustments whereas, medium term changes don’t.

The starting point for the derivation of the indicators is the overall SPECTRUM objectives (i.e. economic efficiency and equity). These two overall objectives cover six long-term objectives (economic efficiency for both passenger and freight transport, environment and health, liveability, safety and security, economic development and inter-/intragenerational equity). The translation of the long term objectives into sub-objectives on the one hand and the descriptions of the long term objectives on the other hand (see section 4), have been brought together in what can be considered as ‘medium term objectives’. It is clear that a list of indicators for these overall long and medium term objectives would not be easy to use in the practical case studies (i.e. far too extensive and difficult to survey). As such, a derivation of specific long and medium term objectives for one specific node or mode, based on the overall objectives is the most pragmatic approach. The main transport nodes have also been included so that an overall view on transport is realised. As such, a classification per node and mode has been introduced. In order not to confuse objectives with instruments, a list of tools per mode / node to realise the long and medium term objectives has been made. Using the objectives and tools as an input, the indicators were finally established
.

Figure 5.1: Approach to deriving the indicators
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Source: Christiaens, L. (2003), Report for the derivation of indicators, SPECTRUM project.

When deriving the specific objectives, tools and indicators, three stakeholder points of view were considered: the government, the producer and the consumer point of view. As the objectives, tools and indicators differ depending on the point of view envisaged, the following table structure was used as a base. 

Table 5.1: Working structure for determining indicators

	Transport mode / node

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government
	
	
	
	

	Producer
	
	
	
	

	Consumer
	
	
	
	


Source: Christiaens, L. (2003), Report for the derivation of indicators, SPECTRUM project

Filling in this table for every node and mode yields table 5.2 and the fifth column in this lists the indicators per mode / node and per point of view. As the Member States differ in environmental conditions (social, political, economic, technical and geographical), table 5.2 was drafted from a broad perspective focusing on the main topics of transport policy. As such table 5.2 can be used as a starting point to deduce more specific transport objectives, tools and indicators for a specific country, region or situation.  It should be noted that a given indicator might be linked to several objectives and tools.

5.3. The links between transport objectives, tools and indicators

In order to clarify the links between the different objectives, tools and indicators listed in table 5.2, figure 5.2 has been given below. Within this, a closer examination of a particular case is used as an example, showing the position of the government with regard to rail freight transport. The different lines connect the long-term objectives to the medium term objectives and tools. The latter are then linked to the transport indicators that constitute the main focus of the work here. Of course, this exercise can analogously be repeated for the point of view of the producer and consumer, as well as the other modes and transport nodes. 

To conclude, the main goal has been to derive transport indicators for the overall transport objectives previously discussed in section 4. The framework on which the analysis was inspired is the welfare economics point of view. For the derivation of the indicators per se, the overall SPECTRUM objectives were translated to specific long and medium term objectives for one specific mode or node. As such, a classification per node or mode was introduced. In order to make a clear distinction between objectives and tools, the next step consisted in listing specific tools for each mode and node, based on the objectives. Finally, the indicators were identified, taking into account the different objectives and tools on the one hand and the point of view considered on the other hand. When deriving objectives, tools and indicators, it is essential to examine the links between the objectives, tools and indicators. As such, a broader and more in-depth view on the inter-connections is realised.
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 Competitive pressure in railway services based on marginal

social costs

 Guarantee safety

 Minimisation of environmental damage

Medium term objectives

 Promote the use of rail transport (transfer road to rail)

 Charge external costs (congestion, environment, accidents,

infrastructure)

 Uniform and non-discriminatory allocation, efficient and

optimal use of infrastructure (slots)

 Regulate access to railway infrastructure companies

 Establish separation between infrastructure management and

the operation of  the transport service (see 91/440)

 Ensure management independence of railway undertakings

 Harmonisation of competitive terms (social, fiscal and

technical)

 Reduce the number and intensity of accidents / freighttrainkms

Tools

 Socio-economic negotiations

 Infrastructure policy (licencing), allocation procedure of

railway infrastructure (pricing)

 Accurate information flow

 Inspections

Indicators



Regulations and legislation



Market penetration, accessibility of railwaynetwork



Charging principles (pricing and cost indicators)



Proportion of damaged / lost cargo



Number of accidents / freighttrainkms



Energy balance (energy use per freighttrainkm,...)



Expenditures for information provision

Table 5.2: Transport objectives, tools and indicators per transport mode or transport node

	Freight transport: rail

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Competitive pressure in railway services based on marginal social costs

· Guarantee safety

· Minimisation of environmental damage


	· Promote the use of rail transport (transfer road → rail)

· Charge external costs (congestion, environment, accidents, infrastructure) 

· Uniform and non-discriminatory allocation, efficient and optimal use of infrastructure (slots)

· Regulate access to railway infrastructure companies

· Establish separation between infrastructure management and the operation of the transport service (see 91/440)

· Ensure management independence of railway undertakings

· Harmonisation of competitive terms (social, fiscal and technical)

· Reduce the number and intensity of accidents / freight train-km
	· Socio-economic negotiations
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Infrastructure policy (licensing), allocation procedure of railway infrastructure (pricing)

· Accurate information flow

· Inspections


	· Regulations and legislation

· Market penetration, accessibility of railway network

· Charging principles (pricing and cost indicators)

· Proportion of damaged / lost cargo

· Number of accidents per freight train-km

· Energy balance (energy use per freight train-km, …)

· Expenditures for information provision



	Producer


	· Profit maximisation
	· Increase market share

· New market entry

· Guarantee safety and quality
	· Cost control, cost minimisation

· Fares

· Rationalisation of activities

· Marketing

· Investment policy

· Negotiating power
	· Marketing expenditures

· Pricing structure

· Capacity utilisation

· Number of market entries

· Cost structure

· Average return per ton-km per goods category

· Share of productive freight train-kms (%)

· Return on investments, internal rate of return

	Consumer


	· Utility maximisation
	· Low price, minimisation of logistics costs

· Reliable and flexible services

· Good connections
	· Negotiating power

· Quantities and shipment size
	· Accessibility of the railway network 

· Price per ton-km and per goods category

· Services offered, frequency of service

· Share of on-time deliveries

· Average parcel size

	Freight transport: road

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Competitive pressure in road services based marginal social costs

· Guarantee safety

· Minimisation of environmental damage


	· Charge external costs (congestion, environment, accidents, infrastructure)

· Uniform and non-discriminatory allocation, efficient and optimal use of infrastructure (tolls)

· Harmonisation of competitive terms (social, fiscal and technical)

· Reduce the number and intensity of accidents / freightvehiclekm

· Transparency of fares

· Harmonisation of regulations and technical standards (dimension of vehicles, environmental norms, safety norms,…)
	· Maintenance, extension,… of infrastructure

· Socio-economic negotiations

· Allocation procedure of road infrastructure (tolls)

· Quality inspections

· Safety regulations
	· Regulations and legislation with regard to e.g. professional competence, licensing, driving time and rest time, speed limits, permissible maximum weight, night driving restrictions

· Market penetration, accessibility of road network

· Charging principles (pricing and cost indicators)

· Proportion of damaged / stolen cargo

· Number of accidents per freight vehicle-km

· Energy balance (energy use per freight vehicle-km)

· Proportion of road accidents caused by road freight transport

	Producer


	· Profit maximisation
	· Increase market share

· Guarantee safety and quality

· Realise added value
	· Cost control, cost minimisation

· Fares

· Rationalisation of activities

· Marketing

· Investment policy, technical & technological improvements 

· Negotiating power

· Quality standards, quality controls
	· Marketing expenditures

· Pricing structure

· Capacity utilisation

· Cost structure

· Average return per ton-km per goods category

· Share of productive freight vehicle-kms (%)

· Return on investments, internal rate of return

· Size, average age & condition of the fleet

	Consumer


	· Utility maximisation
	· Low price, minimisation of logistics costs

· Fast, punctual (JIT-deliveries), reliable and flexible services

· High accessibility (penetration, density of the network)
	· Negotiating power

· Quantities and shipment size
	· Price per ton-km and per goods category

· Services offered, frequency of service

· Share of on-time deliveries (%)

· Average parcel size

· Customer loyalty

	Freight transport: sea

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Competitive pressure in sea transport services based on marginal social costs

· Guarantee safety

· Minimisation of environmental damage

· Guarantee regular services


	· Charge external costs (congestion, environment, accidents, infrastructure)

· Harmonisation of competitive terms (social, fiscal, technical)

· Transparency of fares

· Uniform regulations for ship and navigation safety and technical requirements

· Harmonisation of the conditions for boatmasters’ certificates

· Decrease surplus fleet capacity

· Improve the terms of employment and the working conditions of the ship crew

· Facilitate market access

· Reduce the number and intensity of accidents / freightmile
	· Socio-economic negotiations

· Inspections

· Safety regulations

· Licensing


	· Regulations and legislation with regard to e.g. professional competence, licensing, terms of employment, working conditions,…

· Proportion of damaged / lost (stolen) cargo

· Number of accidents per freight-mile

· Energy balance (energy use per freight-mile,…)

· Market transparency

· Barriers of entry to the market

· Charging principles (pricing and cost indicators)

	Producer


	· Profit maximisation
	· Increase market share

· Guarantee safety and quality

· Realise added value

· New market entry

· Guarantee regular services to a wide range of destinations
	· Cost control, cost minimisation

· Fares

· Rationalisation of sailing schedules

· Investment policy, technical and technological improvements

· Negotiating power

· Economies of scale
	· Pricing structure

· Capacity utilisation

· Cost structure

· Average return per ton-mile per goods category

· Return on investments, internal rate of return

· Size, average age & condition of the fleet

· Share of productive freight-miles (%)

· Alliances and consortia

	Consumer


	· Utility maximisation
	· Low price, minimisation of logistics costs

· Reliable and flexible services
	· Negotiating power

· Quantities and shipment size
	· Price per ton-mile and per goods category

· Services offered, frequency and timetable of services

· Share of on-time deliveries (%)

· Average parcel size

· Customer loyalty, customer satisfaction

	Freight transport: air

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Competitive pressure in air services based on marginal social costs

· Guarantee safety

· Minimisation of environmental damage
	· Charge external costs (congestion, environment, accidents, infrastructure) via congestion charges, fuel taxes, noise charges,

· Uniform and non-discriminatory allocation, efficient and optimal use of the airways capacity

· Facilitate market access

· Realise a ‘European Single Sky’ (harmonisation of the rules for airspace usage)

· Transparency of fares

· Pursue coordination in air traffic management

· Create a European Aviation Safety Authority (establishment of minimum safety conditions)

· Harmonisation of regulations and technical standards
	· Socio-economic negotiations

· Safety regulations

· Quality inspections

· Allocation procedure of airways (slots)

· Technological improvements (e.g. for air traffic control and delay management)

· Introduction of satellite navigation systems
	· Regulations and legislation

· Charging principles (pricing and cost indicators)

· Proportion of damaged / lost cargo

· Number of accidents per 1000 full freight / combined flights

· Energy balance (energy use per freight aircraft-mile)

· Share of delayed flights (%)

	Producer


	· Profit maximisation
	· Increase market share

· Guarantee safety, quality and punctual services

· Realise added value

· Increase productivity

· New market entry
	· Cost control, cost minimisation

· Fares

· Marketing

· Investment policy, technical and technological improvements

· Negotiating power

· Quality standards, quality control

· Door-to-door services

· Generate value added activities

· Track & trace service
	· Marketing expenditures

· Pricing structure

· Capacity utilisation

· Cost structure

· Average return per ton-mile per goods category

· Return on investments, internal rate of return

· Size, average age and condition of the fleet



	Consumer


	· Utility maximisation
	· Fast, punctual (JIT-deliveries), reliable and flexible services

· Low price, minimisation of logistics costs

· Frequent, regular services
	· Negotiating power

· Quantities and shipment size
	· Price per ton-mile and per goods category

· Services offered, frequency of services

· Share of on-time deliveries (%)

· Average parcel size

· Customer loyalty


	Passenger transport, public transport: train, metro, tram and bus

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Ensure regular services 

· Guarantee safety

· Minimisation of environmental damage

· Guarantee regional equity of mobility
	· Promote the use of public transport

· Good inter- and intra-mode connections

· Transparency of fares

· Clear tarification rules

· Guarantee the existence of an integrated public transport network

· Efficient and optimal use of infrastructure

· Reduce the number and intensity of accidents per passenger-km
	· Efficient use of infrastructure

· Accurate information flow

· Stipulation of operating conditions

· Impose fixed schedules

· Impose tarification rules (public services according to published, government-approved fares)

· Impose the duty to provide transportation services as stated

· Marketing

· Socio-economic negotiations

· Safety regulations

· Quality inspections
	· Regulations and legislation with regard to e.g. schedules, fares, professional competence, safety,…

· Share of public transport use 

· Market penetration, accessibility of the network

· Energy balance (energy use per passenger-km,…)

· Expenditures for information provision

· Information flow to passengers

· Subsidisation

· Time factor:

Waiting time (~ frequency,   

reliability)

Walking time (~ penetration of the network)

Vehicle time (~ speed, number of stopping places)

	Producer


	· Profit maximisation (private company)

· Provide the government-imposed transport services at minimum cost (public company)
	· Increase market share

· Guarantee safety and quality

· Increase occupancy rate during off-peak periods
	· Cost control, cost minimisation

· Rationalisation of activities

· Marketing

· Investment policy, technical & technological improvements

· Quality standards, quality controls


	· Occupancy rate

· Marketing expenditures

· Cost structure

· Average return per passenger-km

· Average distance travelled per passenger

· Share of productive passenger-kms (%)

· Size, average age and condition of public transport vehicles (vehicle comfort)

	Consumer


	· Utility maximisation
	· Punctual, reliable services

· High accessibility (penetration, density of the network)

· Comfortable transportation at a low price

· Good inter- and intra-mode connections

· Short travel time, minimum waiting time
	· Negotiating power
	· Ticket prices

· Service offered, frequency of services

· Share of on-time arrivals (%)

· Customer loyalty

	Transport node: railway station

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Offer railway services

· Guarantee safety

· Minimisation of environmental damage

· Efficient transhipment activities
	· Uniform and non-discriminatory allocation, efficient and optimal use of infrastructure (slots)

· Establish a multi-functional rail platform

· Good hinterland connections, intermodal connectivity

· Concentrate passenger facilities

· Charge external costs (congestion, environment, infrastructure) 


	· Quality inspections

· Marketing

· Socio-economic negotiations

· Infrastructure policy

· Accurate information flows

· Quality standards
	· Regulations and legislation with regard to e.g. safety, schedules, fares, professional competence,…

· Charging principles (pricing and cost indicators)

· Proportion of damaged / lost cargo

· Energy balance

· Expenditures for information provision

· Information flow to passengers

· Subsidisation

· Allocation procedure of railway infrastructure

	Producer


	· Profit maximisation (private company)

· Provide the government-imposed services at minimum cost (public company)
	· Increase market share

· Guarantee safety, quality and punctual services

· Realise added value
	· Cost control, cost minimisation

· Rationalisation of activities

· Marketing

· Investment policy, technical & technological improvements

· Quality standards, quality controls
	· Marketing expenditures

· Pricing structure

· Capacity utilisation

· Cost structure

· Average return per handled ton per goods category

· Return on investment, internal rate of return

· Goods storage capacity, (un)load capacity

	Consumer


	· Utility maximisation
	· Wide range of services and facilities (comfort)

· Good inter- and intra-mode connections

· Low price, minimisation of logistics costs

· Fast, reliable and flexible services
	· Negotiating power

· Quantities and shipment size
	· Services offered, present facilities

· Customer satisfaction

· Prices

· Average parcel size


	Transport node: port

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Offer port facilities

· Guarantee safety

· Minimisation of environmental damage

· Efficient transhipment activities
	· Promote the use of sea transport, promote familiarity with the port abroad

· Charge external costs (congestion, environment, infrastructure)

· Uniform and non-discriminatory allocation, efficient and optimal use of port infrastructure

· Transparency of fares

· Improve maritime access (deepening, dredging), navigability and port infrastructure (berths, locks, docks,…)

· Provide good and flexible hinterland connections and intermodal connectivity

· Provide a wide range of services (pilotage, towing service,…)

· Guarantee optimal land use
	· Quality inspections

· Marketing

· Socio-economic negotiations

· Accurate information flows

· Quality standards

· Safety regulations

· Infrastructure policy

· Land & concession policy

· Pricing

· Dedicated terminals

· Nautical access, land access
	· Regulations and legislation

· Charging principles (pricing and cost indicators)

· Proportion of damaged / lost cargo

· Energy balance

· Infrastructure policy

· Capacity utilisation

· ‘Frequency’ of dredging activities

· New investments in port infrastructure

· Berth occupancy rates

	Producer


	· Profit maximisation (private company)

· Maximisation of throughput (public company)
	· Increase market share

· Guarantee safety and quality

· Generate added value

· Increase productivity
	· Cost control, cost minimisation

· Investment policy, technical & technological improvements

· Quality standards, quality controls

· Economies of scale

· Value added activities (stuffing & stripping, storage, inspections,…)
	· Average tonnage per ship call

· Productivity of (un)loading operations, labour productivity,… (e.g. containers handled per crane, units per man-shift, tons per ship-hour in port, tonnage handled per metre quay,…)

· Time factor: waiting time, service time, turn-round time

	Consumer


	· Utility maximisation
	· Good inter- and intra-mode connections

· Low price, minimisation of  logistics costs

· Fast, reliable and flexible services
	· Negotiating power

· Quantities and shipment size
	· Prices

· Average parcel size

· Customer loyalty, customer satisfaction

· Share of services delivered on-time (%)


	Transport node: airport

	
	Long term objectives
	Medium term objectives
	Tools
	Indicators

	Government


	· Offer airport services

· Guarantee safety

· Minimisation of environmental damage

· Efficient transhipment activities
	· Charge external costs (congestion, environment, infrastructure)

· Uniform and non-discriminatory allocation, efficient and optimal use of infrastructure (slots)

· Provide good and flexible hinterland connections, guarantee easy and fast transhipment to all transport modes

· Concentrate passenger facilities

· Transparency of fares

· Guarantee the quality of living of the airport surroundings

· Guarantee the economic exploitation of the airport

· Optimal land use planning of the airport zone
	· Socio-economic negotiations

· Quality inspections

· Safety regulations

· Land use policy

· Outlining of noise contours

· Noise regulations & legislation (limitations, prohibition of night flights, expropriations, isolation measures)
	· Regulations and legislation with regard to noise, safety,…

· Pricing (e.g. component for external costs in landing rights)

· Energy balance

· Infrastructure policy

· Capacity utilisation

· New investments in airport infrastructure

· Number of inhabitants exposed to noise pollution

· Noise levels in the vicinity of the airport

· Land area in use for airport infrastructure

	Producer


	· Profit maximisation
	· Increase market share

· Guarantee safety and quality

· Realise added value
	· Cost control, cost minimisation

· Fares

· Investment policy, technical and technological improvements

· Negotiating power

· Quality standards

· Generate value added activities
	· Productivity of (un)loading operations, of transhipment activities

· Capacity utilisation

· Pricing structure

· Cost structure

· Return on investments, internal rate of return

· Handling, storage and transhipment capabilities

· Present connections to other transport modes (intermodality)

	Consumer


	· Utility maximisation
	· Low price, minimisation of logistics costs

· Reliable, flexible and fast operations and services

· Good inter- and intra-mode connections
	· Negotiating power

· Quantities and shipment size
	· Services offered, present facilities

· Average parcel size

· Customer loyalty, customer satisfaction

· Prices


Source: Christiaens, L. (2003), Report for the derivation of indicators, Spectrum Project based on: Blauwens, G., P. De Baere And E. Van De Voorde (2002); Nationale Maatschappij Der Belgische Spoorwegen (2001); Wobbe, W. Et Al. (1999); Secretariat Of Unctad (1976); Talley, W.K.; White, P. (1995);  Meersman, H. Et Al. (2001).
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5. Establishing a SPECTRUM assessment framework

6.1 Introduction

Following from the identification of indicators for the SPECTRUM objectives, the next step in defining the outline framework is to determine the nature of the assessment approach that will be used to evaluate instrument packages.  At this stage, the proposal will be at the level of an assessment methodology as future planned work on measurement methods and the high level objective functions is needed in order to complete the detailed assessment process. 

It is a requirement that the assessment framework is compatible for both urban and interurban projects providing consistency throughout the project and for stakeholders of the SPECTRUM outputs.  It has been established within the research outline of the project that the assessment method would be based on Cost Benefit Analysis (CBA) and a framework would be determined that could encompass other impacts that could not be monetised in a consistent manner. 

A summary of how the objectives and indicators feed into the assessment framework is provided below in figure 6.1 and the process is described in greater detail as follows. Firstly, the theory behind the assessment frameworks is reviewed in section 6.2. This includes a brief overview of CBA and MCA methods together with a description of the purpose and approach to sensitivity testing in section 6.3. Following this, in section 6.4, a summary is presented of the approach to assessment currently used by National Assessment frameworks. This is not intended as a comprehensive representation of the guidance issued by all national governments, but rather as a means of indicating where the boundaries of current practice commonly lie. As a considerable foundation of research in developing assessment frameworks exists at a number of levels, including research funded by the EU and by other sources, this is therefore briefly reviewed in section 6.4. The intention here is not to duplicate previous work and outputs, but to use this as a platform from which an assessment approach appropriate for the scope of SPECTRUM can be derived. Following this in section 6.5, the method used in deriving the SPECTRUM assessment framework is described, followed by further detail and practical illustration of this in section 6.6.

Figure 6.1: Objectives, Indicators and Assessment










6.2 Assessment Methods – the theory

In order to evaluate whether a transport instrument has met the objectives set by the decision makers an assessment of the outcomes is usually conducted.  This assessment can take different forms, but the main types of assessment with regards to the effects of transport instruments are:

· Cost Benefit Analysis (CBA): where impacts are monetised and aggregated

· Multi Criteria Analysis (MCA): where impacts are given a score.

· Environmental Impact Assessment (EIA): where the environmental impacts are assessed against standards.

· Description: where a description of the impacts is provided to the decision maker

By way of background to these approaches, a more detailed description of the CBA, MCA and description assessment methods is presented below, together with an outline of the theory regarding sensitivity testing of the assessment methods. 

6.2.1 Cost benefit analysis

Possibly the most commonly used method in assessing the impact of transport measures in transport is that of cost benefit analysis (CBA).  This method is based on economic welfare theory and involves the calculation of the future costs and benefits of individual impacts of implementing a strategy by converting the costs and benefits into monetary terms.  This allows the decision maker to assess which transport strategy has the best future prospects depending on the given objectives.  An example of the generic structure of CBA is provided in figure 6.2.

In a transport context the main data requirements are transport forecasting and modelling results.  This provides the information regarding the future expected impacts of the chosen strategies.  This data will include cost and time matrices for origin and destinations by mode, estimates of investments costs, changes in infrastructure costs, revenue and operating costs to service providers and government tax revenue; unit values estimates of the numbers of accidents and casualties and environmental impacts.

Where this information is not naturally generated in monetised form, conversion to monetary values is required.  An example of the common conventions for this process is provided in UNITE (2001).  User benefits (willingness to pay minus perceived costs) could be assessed by the rule of a half or by more exact consumer surplus measures.

The annual costs and benefits are normally assessed for a few test years and these results are then interpolated and extrapolated to obtain the cost and benefit stream over the total scenario period.  These future costs and benefits are then discounted to determine present day costs and benefits.  The final process is to present the results to the decision makers, which can be completed by presenting the Net Present Value (NPV) of the strategy to the decision makers, as in the FATIMA and OPTIMA projects, which used objective functions to do this. The summary formula for this calculation is given in equation 6.1 below:

Equation 6.1          
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Bt  are the benefits in year t

Ct are the recurring costs in year t

Kt are the investment cost in year t

If a decision is to be made, the policy makers accept the strategy that generates the highest NPV.  There may also be other objectives (such as the environmental costs, public acceptability etc.) that are not calculated and that may also have a bearing on whether the policy is accepted.

If there is a budget constraint on the introduction of the strategy then the benefit-cost ratio (BCR) can also be calculated, as shown in equation 6.2.  This equation is based on the existence of a constraint specifically on the investment budget for the entire period of n years.  The criterion for a strategy being welfare enhancing would be if BCR if greater than 1, or, if taxation is seen as creating inefficiency in the economy, that BCR is greater than 1 plus a ‘shadow cost of public funds SCPF’.

Equation 6.2       
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This process can be extended to provide the distribution of gainers and losers for each strategy.  In order to complete a CBA certain parameters are required.  These are discussed in section 6.5 and include the lifetime of the assessment, the discount rate used and the shadow price of public funds.

Where the impacts of transport policies cannot be converted into monetary gains or losses then alternative methods are required to evaluate them.  Methods for completing this process include Multi Criteria Analysis (MCA) methods, which are discussed below or alternatively descriptions of policies or targets for the impacts of the policies.  These methods allow a more comprehensive assessment to be completed and the ability to include a wide variety of objectives in the assessment.

Figure 6.2: Generic structure of CBA






                                                       Costs and benefits to other groups:



Costs and benefits for the investment period and selected forecast years



                                   Costs and benefits stream


                            

 

Discounted cost and benefit streams, present values




Source: Mackie and Nellthorp (2002).

6.2.2 Multi Criteria Analysis

MCA methods reflect the subjective insights of decision makers.  A wide variety of Multi Criteria analysis methods have been developed, many of which originated in the analysis of consumer choice. These include goals achievement matrix, regime analysis and analytical hierarchy process.  These methods all aim to help decision makers to determine which strategy they should implement based on the known impacts and are particularly applicable for impacts that cannot be readily monetised and therefore not included into a traditional Cost Benefit Analysis. The MCA approach can be used as a stand-alone method or (as proposed in the flexible framework of the EUNET project) combined into an overall framework that includes CBA.

A simple form of MCA contains just a performance matrix in which each row describes a strategy and each column the performance of the strategy against each criterion.  The decision makers then decide which option best meets their objectives.  This process can then be extended for more complicated techniques by converting the matrix into consistent numerical values by either using a weighting or scoring system.  The guidance steps for a multi criteria analysis are provided in figure 6.3

The MCA process starts (as with the CBA) by defining the objectives and indicators (criteria).  Transport models are then used to forecast the state of the transport system if these pre – defined economic and other policy instruments are implemented.  The impacts of the policy instruments are then presented in a performance impact table, which describes whether the strategies met the criteria.  If weights are not being used then the process goes directly to the stage where the decision makers will determine the appropriate strategy based upon whether the criteria has been met.  Alternatively, using MCA techniques, weights can be applied to the performance table to determine the relative importance of each of the criteria.  These weights can then be combined to determine which strategy should be chosen. The selection of the best strategy can take place within an iterative procedure between decision-maker and analysts (although there is also some literature regarding the decision-making power of the analyst).

The most commonly used MCA methods are:

· Direct analysis of the performance matrix

· Multi attribute utility theory

· Linear additive models

· Analytical Hierarchy Process (AHP)

A brief description of these methods as presented in DTLR (2000) is as follows:  

Direct analysis of the performance matrix: This method is the most straight forward as the decision makers decides which package of transport measures is the best based directly on the results achieved in the performance matrix.  This requires the decision maker to expertly determine trade offs between results for each criterion.

Multi Attribute Utility theory: This theory considers how rational individuals ought to choose between options. The theory states that individuals could behave consistently by choosing the option that possessed the maximum subjective expected utility value (SEU).  Three processes build up this method. Firstly, the development of the performance matrix, secondly the procedures to determine whether criteria are independent of each other or not and thirdly a method of estimating a single figure, U, to express the decision makers overall valuation of an option in terms of the value of its performance on each criteria.

Linear Additive models: This method can only be used when criteria are preferentially independent of each other and uncertainty is not formally built into the model.  The method involves multiplying the value of the score (for the impact) by the weight produced for the impact and then adding the weighted scores together.  This produces an overall MCA score for the policy package.  The scores can be determined on a scale e.g. 0-100, where 0 is the least preferred outcome and 100 the most preferred outcome.

Analytical Hierarchy Process (AHP): The analytical hierarchy process is an extension of the linear additive models, which incorporates pair wise comparisons to generate the scores and weights to be summed.  In order to determine the weights, decisions makers are asked a series of questions regarding whether they prefer criteria A to criteria B and Criteria B to Criteria C etc…This is scored on a preference index (see table 6.1).  For example if they felt criteria 1 was overwhelmingly more important than criteria 2 then the number 9 would be assigned to this relationship and the inverse to the relationship of criteria 2 to criteria 1.  The results of these questions would then be presented in a matrix table such as in table 6.2.  Note that AHP can be applied to weights only, scores only or both weights and scores.

Table 6.1: Preference table

	How important is A relative to B?
	Preference Index Assigned

	Equally important
	1

	Moderately more important
	3

	Strongly more important
	5

	very strongly more important
	7

	Overwhelmingly more important
	9


Source: DTLR (2000)

Table 6.2: Example of relative importance scores

	Criteria 
	Criteria 1
	Criteria 2
	Criteria 3

	1
	 1
	 1/8
	9

	2
	 8
	 1
	 1/3

	3
	 1/9
	 3
	 1


The weights can then be calculated using Saatys basic method or more simply by calculating the geometric mean of each row in the matrix, totalling the geometric means and then dividing the geometric mean of each row in the matrix by the total.  The scores can then be completed in the same way and multiplied by the weights before adding to gain the overall score.  The REMBRANDT method is an alternative to the AHP methodology, which uses a direct rating system to replace the 1-9 preference index as used in the EUNET framework.  Nijkamp et al (1990) describes cardinalisation methods to determine the weights/scores from tables in the form of table 6.1.

Figure 6.3 – Steps in a multi criteria analysis (adapted from DETR, 2000)


















6.2.3 Descriptions

Where data are not available to either include impacts of policies into a CBA or MCA (or the current state of the theory does not allow it) then a description-based methodology may be used.  A good example of this is the methodology adopted by GOMMMS (Guidance On the Methodology for Multi Modal Studies), but note that GOMMMS also includes CBA and quantitative measured impacts.

In this methodology the policy impacts that are not included in the CBA are assessed using a description.  For example, if one considers the sub-objective of passenger transport security.  The decision makers are provided with a table that describes the key indicators and a level of quality of these indicators (see table 6.3).  The decision maker then determines the most appropriate category box for each of the indicators of the impact both before and after the introduction of the policy.

Table 6.3: Assessing public transport security (DfT, 2000)
	Security Indicator 
	Poor 
	Moderate 
	High 

	Site perimeters, entrances and exits 
	Unmarked or poorly marked site perimeters, exits etc.. Use of solid walls or similar. 
	Attention to boundary and exit marking, but otherwise unfavourable use of materials. 
	Clearly marked site perimeters/exits. Use of open fencing rather than solid walls. 

	Formal surveillance 
	No CCTV system in place. Design discourages staff surveillance and isolates passengers. 
	CCTV system in place, but number, location of system not optimal. Poor design which discourages staff surveillance. 
	Effective CCTV system in place. Design to encourage staff surveillance and group passengers. 

	Informal surveillance 
	Poor use of materials (fencing etc.) and design. Poor visibility from site surrounds. Very isolated from retailers or other human activity. 
	Unfavourable use of materials (fencing etc.) but reasonable proximity of retailers or other activity. 
	Positive use of materials (fencing etc.) and design to encourage open visibility from site surrounds. Encouragement or proximity of retailers or other activity. 

	Landscaping 
	Landscaping features (design, plants etc.) inhibits visibility and encourages intruders. 
	Evidence of some positive use of landscaping features (design, plants etc.), but more measures needed to contribute to visibility and deter intruders. 
	Positive use of landscaping features (design, plants etc.) to contribute to visibility and deter intruders. 

	Lighting and visibility 
	Poor design including recesses, pillars, obstructions etc which hinder camera/monitor view. Poor or no lighting in passenger areas at night when facility open. No or poor lighting on any signing, information or help points. 
	Design includes some recesses but not problematical to camera/monitor view. Lighting in passenger areas at some, but not all times when facility open. Lighting not to daylight standard. Attention to lighting on signing, information and help points. 
	Good design to avoid recesses and facilitate camera/monitor view. Lighting to daylight standard in passenger areas when facility open. Attention to lighting on signing, information and help points. 


The results are interpreted and reported in the summary table (see table 6.4).  From this an assessment is made as to whether the overall impact of introducing the policy will generate:

· A large beneficial impact

· Moderate beneficial impact

· Slight beneficial impact

· Neutral

· Slight adverse impact

· Moderate adverse impact

· Large adverse impact.

The seven-point scale that this represents, together with an estimate of the number of people affected can then be used to determine whether the policy should be introduced.  The methodology is the same for the other potential indicators such as the environment, safety, freight interchange etc. (with the descriptions of poor, moderate and high changing). 

Table 6.4:  Summary table for the GOMMMS impacts

	Security Indicator 
	Relative importance
(High/Medium/Low) 
	Without strategy
(Poor/Moderate/High) 
	With strategy
(Poor/Moderate/High) 

	Site perimeters, entrances and exits 
	
	
	

	Formal surveillance 
	
	
	

	Informal surveillance 
	
	
	

	Landscaping 
	
	
	

	Lighting and visibility 
	
	
	

	Emergency call 
	
	
	


Approximate numbers of users affected 



Overall assessment of impact on Security sub-objective
(slight/moderate/large positive/negative or neutral)


Once the definitions of the impacts of poor, moderate and high have been defined this method can be used to assess any objective. 

6.3 Uncertainty in the Assessment Process

This section examines the issue of uncertainty in the assessment process of transport initiatives. Uncertainty will influence the magnitude of costs and benefits associated with specific schemes and hence NPV results obtained from ex-ante evaluation are likely to differ from actual outcomes. The key issue would be to determine whether the uncertainty surrounding a project is of such an extent that the project’s viability from society’s perspective is unrealistic. 

6.3.1 Introduction, background and terminology

Often, project assessment outcomes are affected by some degree of uncertainty, e.g. the net present value from a cost-benefit analysis or equivalent multi-criteria results. Existence of uncertainty implies that variables or parameters, included in the project assessment can take a range of possible values, where the realised value is not known prior to project implementation. Examples include projected traffic growth and implementation costs. Indeed, the degree of uncertainty may be a decisive factor whether to go forward with a project, either now or in the future, or cancel the project altogether. Furthermore, there may be important issues concerning the possibility to raise private finance for transport projects in the context of substantial uncertainty regarding their outcomes. Therefore, consideration of uncertainty in the assessment process is important, especially in the case of larger projects that may have more substantial impacts.

6.3.2 Risk and uncertainty

Common to all decision-making contexts, not only for transport, is the classic distinction between risk and uncertainty: 

· Pure risk refers to the situation where the decision-maker has knowledge of all states/value and their probability

· Uncertainty refers to the situation where the decision-maker has not full knowledge of all states and their probability

There is a continuum between pure risk and uncertainty, including the situation where all states are known but probabilities are matter of collective/individual judgement: subjective risks. 

Project specific vs. systematic risk

An important distinction concerning types of risks is project specific vs. systematic risks. Project specific risk (or diversifiable risk) refers to types of risk that only concern the project in question. This type of risk can be eliminated provided the decision-maker is involved in a large number of projects within a given budget such that the risk from different projects will largely cancel out. For example, the use of a new road construction technique may introduce a project specific (technological) risk.

Systematic risk (or non-diversifiable risk) is risk common across possible projects due to correlation between the projects and general events in society, e.g. an economic recession. This type of risk cannot be eliminated through diversification as it influences all relevant projects.

Certainty equivalents

Crucially, for the outcome of the decision-making process is whether the decision-maker is risk prone, risk neutral or risk averse. In this context the concept of certainty equivalents is relevant. This refers to the net-benefits of a certain return that has the same value as the expected value of an uncertain (i.e. risky) return. If the certainty equivalent NPV is smaller than the expected NPV value there is a preference to avoid risk. For example, suppose the expected present value of a project that involves risk is £1000. If individuals would be willing to trade this present value for a certain lump sum of £800, this would be the value of the “certainty equivalent” of the risky project. The difference between the expected value and the certainty equivalent value is called the “risk premium”. In the example, the risk premium would be equal to £200. When the certainty equivalent is equal to the expected value of the project, risk neutrality is implied, i.e. a zero risk premium.

6.3.3 Sources of uncertainty

A broad range of uncertainties is present in transport project appraisal covering the following aspects in relation to estimation and forecasts of impact data:

· Values and estimates of specific variables and parameters; 

· Forecasts of their future values;

· Assumptions regarding how variables are related;

· Inherent uncertainties in forecasting future events (quality of models estimated, specification of exogenous variables, extrapolation).

More generally, there could be problems associated with whether all relevant impacts have been taken into account

Each of these factors has the potential to introduce error in the results. Furthermore, there could be strategic uncertainties due to transport initiatives are influenced by policy decisions in other areas and levels, e.g. the linkage between central government decisions and policies at local level.

6.3.4 Methodologies

Proper analysis of uncertainty encompasses systematic estimation of the uncertainty affecting all the variables and the parameters: (1) their range of variation, (2) the probability of their realisation. In the sections that follow below, a discussion is provided of possible approaches to take into account uncertainty in the assessment process: (1) sensitivity testing, (2) scenario analysis, (3) Monte Carlo analysis, (4) decision tree analysis, (5) other practical approaches.

These methods are dealing with robustness of strategies, in terms of lack of sensitivity to variation in outcomes. In this way, the methods focus on uncertainty limited to the project itself without considering how the project is part of the rest of the economy. It should be noticed that although these methods are project specific, this does not imply that they only consider project specific risk and not systematic risk. Systematic risk is considered from the perspective that systematic risk influences the project in question, although it should be noted that the methods do not allow for decomposition into project and systematic risks. What is not considered is how the project may influence overall uncertainty of national capital and this is the final aspect to be considered below.

A starting point for an analysis of the implications of uncertainty within cost-benefit analysis could be to construct the so-called tornado diagrams (Rode et al, 2002). Tornado diagrams can be constructed in several ways. Below, a two-staged approach is briefly described. First, a regression of input variables on the output (typically net present value) should be undertaken. The sample data could be based on iterations from simulations. Secondly, the standardised beta coefficients from that regression are organised in a so-called Tornado graph. These values can be either positive or negative depending on the direction of their influence. Tornado diagrams illustrate which variables contribute significantly to the overall NPV of a project. This information could then be used to select the variables with expected high levels of uncertainty and strong influence on NPV. However, it should be remarked that the information from the tornado diagrams would need to be supplemented with expert judgement in order to arrive at the set of variables/parameters that need to be examined further in terms of uncertainty. Furthermore, it may be a restriction on the applicability of Tornado graphs that they require sample data for each project being assessed.

Increasingly, national appraisal frameworks for transport infrastructure projects take into account of uncertainty, mostly through some form of sensitivity testing. For example, the COBA Manual used in the United Kingdom for trunk road assessment specifies how sensitivity analysis should be undertaken (Highways Agency, 2002)

Sensitivity testing

The basic approach to sensitivity testing is to vary key assumptions regarding variables systematically over appropriate ranges (for example using different values for discount factor, operations and maintenance and patronage growth) and then observe the impact on the net present value of the project in the context of CBA. 

The simplest form of sensitivity testing is the so-called “one variable uncertainty test” where one variable at a time is varied while holding all others constant to examine the impact on the NPV value. A key issue here is the selection of values to be used for each variable. Ideally this would be based on information about the probability distribution, e.g. so that the values cover a 90-95% probability range. Otherwise, mean ad-hoc based values may have to be used. This test could be further elaborated in terms of considering how individual incidence groups are influenced by the change in terms of costs and benefits incurred.

This test can be extended to vary combinations of variables (e.g. two or three variables). An appropriate format to take this forward is within a scenario analysis where account should be taken regarding distribution of values of variables and linkages between variables. 

The main limitations of sensitivity testing are: (1) overload of information, (2) no requirements to assess how likely it is that specific values of the parameters will actually occur (3) lack of consideration to relations between parameters. 

Scenario testing

Scenario testing is an extension of sensitivity analysis where the impacts of combinations of changes to variables and parameters can be examined. A set of “sensitivity” scenarios that takes account of the distribution of parameter probabilities and interrelationships among the variables can be formulated. Interdependent restrictions would be placed on the variables and they would be varied as a group with the restrictions in place. For example, available evidence may indicate a positive correlation between operations costs and maintenance costs. Specific information about the partial correlation coefficient between the two components could be used to specify scenarios such that high values of operation cost will imply high values of maintenance costs in order to ensure consistency. For each of the specified scenarios it would be possible to calculate NPV’s. In this way it would be possible to determine worst and best cases according to the specified combinations of variables/parameters.

Internal consistency is important, i.e. that the implied or explicit interdependencies make sense. However, only a limited number of scenarios can in practical/resource terms be considered. More extensive consideration to scenarios can be taken forward in the context of simulation models, e.g. Monte Carlo analysis (see below).

Monte Carlo analysis

Monte Carlo analysis uses simulation techniques to calculate the entire range of all possible project outcomes and the likelihood of each actually occurring. This technique allows for consideration to many more possible variable combinations compared to more traditional scenario testing. 

In practice the analyst selects a distribution for the variable, where it is possible to use different distributions for different variables. Monte Carlo can take account of any interdependencies among the variables
 through inclusion of information about correlation coefficients.

The steps in Monte Carlo Analysis include the following: 

· Firstly, specification of probability distribution for each of the variables with significant degree of uncertainty (e.g. normal distribution or poisson distribution), 

· secondly randomly selecting values for each variables from its specified probability distribution and then computing NPV’s for the project, 

· finally step 2 is repeated hundreds or thousands of times.

The final result is a distribution of net present values. Some software packages can provide additional information regarding which variables have most influence on the present value distribution and the likelihood of achieving a target NPV etc.

Two main limitations exist: (1) it is difficult to consider schedule uncertainty, (2) it is difficult to interpret the output, e.g. when combining projects. Beuthe et al. (1998) are more sceptical about the applicability of Monte Carlo for transport project appraisal due to the complexity of the evaluation involving in most cases a large number of criteria. Instead, they propose to determine the variables and criteria with the most uncertain outcomes and calculate the NPV value corresponding to a number of possible realisations, i.e. a more simple sensitivity testing procedure.

Decision tree analysis

Decision tree analysis involves recognising that evaluation may involve several sequential decisions: if subsequent project decisions may depend on decisions made today then today’s decision may depend what happens at subsequent stages. On this basis a decision tree can be constructed with decision and chance nodes. A decision node represents a point where the decision-maker has the possibility to go forward with the project or terminate it. A chance node (containing specific discrete events with assigned probabilities, e.g. success or failure) follows each decision node. 

The principle is then to calculate the NPV at the final decision point, then go back through the decision tree and calculate the NPV at each decision point utilising the information about NPV values calculated at previous stages. This continues until the first decision point is reached where the NPV value can be calculated with information on NPV from all the previous stages. The decision tree analysis facilitates estimation of the value of the possibility to abandon the project as well as the additional value of reduced uncertainty at specific stages in the project. 

A similar approach is known as the Real Options Approach (Dixit & Pindyck, 1994). The real options approach recognises that there are policies that are irreversible and uncertainty for future scenarios, but information will appear gradually. 

Limitations of decision analysis include the requirements needed to undertake the analysis. This includes the requirement that uncertainty of all relevant variables must be described in well-defined alternative discrete events with assigned probabilities. Therefore, alternative ways of dealing with risk may be more appropriate.

A transport infrastructure example of a decision tree could be illustrated as follows.








Other practical approaches

In Beuthe et al. (1998) two practical approaches to take account of uncertainty are discussed, that is the use of a risky discount rate and the pay back period:

Use of a “risky” discount rate: This involves the use of a discount rate with inclusion of a risk premium. The procedure is appealing due to its computational convenience, but has a number of problems. Firstly, the choice of discount rate may be arbitrary unless put into context linking the choice of risk premium to the extent to which project benefits are sensitive to the growth rate in the economy (PROSPECTS, 2003). Secondly, the weight of the net benefits in later years is reduced more than proportionally compared to the weight used for earlier years. Positive as well as negative outcomes are both reduced, which may be correct in some situations but not as a general rule. 

A novel procedure towards uncertainty is included in the PROSPECTS Methodological Guidebook, whereby overall uncertainty (systematic risk) is considered rather than the more limited approach towards robustness of strategies (PROSPECTS, 2003). The approach involves letting the risk premium part of the discount rate to be determined by the covariance between annual project benefits and national income. Projects that are more than average sensitive to the growth rate should be assessed with a upward adjusted discount rate, while projects that are below average sensitive to the growth rate should be assessed with a downward adjusted discount rate.

The pay-back period:  The pay-back period is the period of time necessary to recoup the full cost of the project. In this context a longer pay-back period could be perceived as an indication of higher risk. However, this is a crude approach where the risk during the pay-back period is not modelled explicitly and benefits and costs occurring after the pay-back period are not taken into account. This creates a bias against projects of long duration.

Having considered various aspects of uncertainty in this section, specific conclusions and recommendations for the SPECTRUM project are given within section 8 of the report. 

6.4 Assessment Methods in Practice

The current practice in terms of assessment methods is clearly of considerable relevance in deriving a SPECTRUM assessment method that will be relevant and compatible for all countries and stakeholders concerned. In order to gain an overview of current practice, the frameworks that exist in practice in national countries is examined plus the frameworks that have been derived as a result of recent research from various sources. 

6.4.1 National Appraisal frameworks

Different countries use a variety of appraisal methods in practice and it is important to consider the implications of this when recommending a framework for stakeholders.  For example, if the SPECTRUM framework advised that a certain list of impacts needed to be included in the CBA which went against the current practice in particular countries then this would require a major adjustment in that country.  The EUNET project sought information at country level on the methods used to value various impacts of inter-urban projects. The results are provided in table 6.5 and illustrate a situation where not all countries use CBA as the main appraisal method.  It is shown in the table, however, that there are certain commonalities between countries with regards to the impacts that are monetised.  In all countries construction costs, vehicle operating costs, time-savings and safety are all monetised.  There are also areas where there is a deep divide especially in terms of the environmental impacts in particular air pollution.  The EUNET project considered only inter-urban transport however and a corresponding table has been produced for the SPECTRUM project (table 6.6, with the help of SPECTRUM consortium partners) that considers urban transport appraisal.

Table 6.6 includes certain countries that were not included in the original table relating to inter-urban initiatives.  In particular, the two accession countries of Hungary (HUN) and Poland (POL) provide an interesting comparison with the other countries.  It is worthy of note that neither country has a requirement for time savings or environmental impacts to be monetised in their national urban appraisal.  This has implications for whether a stated preference study is required in Poland or whether shadow prices could be developed (as Western European time values may not be appropriate to use).  This is a topic for future work in the project when considering transferability of the framework as time savings will be included in the assessment framework for SPECTRUM in the form of a monetised benefit to the transport user. From table 6.6 it can be seen that, in practice, countries use a wide range of assessment techniques to determine how effective urban policy instruments are.  

6.4.2 Appraisal Frameworks: past research 

A number of past projects have considered which is an appropriate appraisal method to use to evaluate a set of instruments.  A selection of these projects is discussed in appendix 6 (i.e. PROSPECTS, TINA and EUNET, OPTIMA, FATIMA and AFFORD projects) as they provide an overview of projects that have used both MCA and CBA techniques within either the interurban or urban cases.

Having reviewed a wide range of urban and interurban assessment methods, this leads to the conclusion that, in terms of the SPECTRUM framework another method will need to be combined with CBA to encapsulate all the possible impacts and objectives identified in this report as being important for SPECTRUM.  The PROSPECTS project determined an objective function whose main element was a cost benefits analysis section, which considered the impacts that could be monetised for the objective of economic efficiciency and then a second part, which incorporated MCA techniques to weight the other impacts that were deemed important in the appraisal.  .  This equation is presented in equation 6.3 below, with the economic efficiency objective represented in the first part of the equation and the objectives included in the MCA under the second section.  This equation allows the inclusion of the objective of intergenerational equity and this is represented by ( in equation 6.3.

Equation 6.3




OF is the overall objective function

The first term represents economic efficiency

bt is the sum of all benefits in year t

ct is the sum of all costs in year t

It is the sum of capital investments in year t

The annual cost and benefit terms are weighted by (t. This is calculated by:
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r is a country specific discount rate

( is the intergenerational equity constant (between 0 and 1)

The second part of the equation represents the objectives (other than economic efficiency).
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in year t

(it is the weight in year t for indicator 
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Cit is the constant/ target for indicator 
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 in year tp
Ci is the overall constraint/target for indicator 
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 (e.g. financial constraint)

Xt is the vector of levels of policy instruments, which can be used to maximise the objective function OF.
The precise definition of objective functions will be considered further in future planned work on ‘Defining high level objectives and synergies’.  It is anticipated that the objective form will be amended by including the sum of the scores (on the seven point scale) for the objectives included in the description method.

Table 6.5: Evaluation framework and impacts by country (Source: Grant-Muller S M et al, 2001, amended SPECTRUM partners 2003)

	
	AUS
	BEL
	DEN
	FIN
	FRA
	GER
	GRE
	IRL
	ITA
	NRL
	POR
	SPA
	SWE
	UK

	Direct Impacts 
	 
	Road
	Road
	 
	 
	 
	Road
	 
	 
	 
	 
	 
	Road
	Road

	Capital
	 
	
	
	
	
	
	
	
	
	
	
	
	
	

	Construction costs
	M
	M
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Disruption costs
	 
	M
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Land and property costs
	 
	M
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Recurring
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Maintenance costs
	M
	M
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Operating costs
	 
	 
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Vehicle operating costs
	M
	M
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Revenues
	M
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Passenger cost savings
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Time savings
	M
	M
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Safety
	M
	M
	 
	 
	 
	 
	M
	 
	 
	M
	 
	 
	 
	 

	Service level
	M
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Information
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Enforcement
	 
	 
	 
	 
	 
	 
	*
	 
	 
	 
	 
	 
	 
	 

	Financing/taxation
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Environmental Impacts
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Noise
	M
	M
	 
	 
	 
	 
	M
	*
	 
	M
	 
	 
	 
	 

	Vibration
	 
	M
	 
	*
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Air pollution-local
	M
	M
	 
	 
	 
	 
	M
	*
	 
	M
	 
	*
	 
	 

	Air pollution-global
	M
	M
	 
	 
	 
	 
	M
	*
	 
	 
	 
	 
	 
	 

	Severance
	M
	 
	 
	*
	 
	 
	 
	 
	 
	*
	 
	*
	 
	 

	Visual intrusion
	 
	 
	 
	*
	 
	 
	M
	 
	*
	 
	 
	 
	 
	 

	Loss of important sites
	 
	M
	 
	*
	*
	 
	*
	*
	 
	*
	*
	 
	 
	 

	Resources consumption
	 
	 
	 
	 
	 
	 
	M
	 
	 
	*
	 
	 
	 
	 

	Landscape
	M
	 
	 
	*
	 
	*
	*
	*
	 
	*
	 
	 
	*
	 

	Ground/water pollution
	M
	 
	 
	 
	 
	 
	M
	 
	 
	*
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Socio-economic impacts
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Land use
	*M
	 
	 
	 
	 
	 
	M
	 
	 
	*M
	 
	 
	 
	*

	Economic development
	*M
	M
	 
	 
	*
	 
	M
	 
	*
	*M
	 
	 
	 
	 

	Employment
	 
	M
	 
	 
	*
	 
	M
	 
	 
	 
	*
	 
	 
	 

	Economic and social cohesion
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	*
	 
	 
	 

	International traffic
	 
	 
	 
	 
	*
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Interoperability
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	Regional policy
	 
	M
	 
	 
	 
	 
	M
	 
	 
	*M
	 
	 
	 
	*

	Conformity to sector plans
	 
	M
	 
	 
	*
	 
	*
	*
	 
	 
	 
	*
	 
	 

	Peripherality/distribution
	 
	 
	 
	 
	 
	 
	M
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Key : * - descriptive treatment of impacts,         - CBA(monetised),        - measured impacts (non monetised), M –included in MCA.
Table 6.6: Evaluation framework and impacts by country (SPECTRUM   Consortium partners, 2003)

	Direct Impacts 
	POL
	UK
	FRA
	GER
	NRL
	IRL (Dublin)
	NOR
	HUN
	SWE
	FIN
	ITA
	DEN (Road)

	Capital
	
	
	
	
	
	
	
	
	
	
	
	

	Construction costs
	
	
	
	
	M
	
	
	
	
	
	
	

	Disruption costs
	
	
	*
	
	
	
	
	
	
	
	
	

	Land and property costs
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Recurring
	
	
	
	
	
	
	
	
	
	
	
	

	Maintenance costs
	
	
	
	
	M
	
	
	
	
	
	
	

	Operating costs
	
	
	
	
	M
	
	
	
	
	
	
	

	Vehicle operating costs
	
	
	
	
	M
	
	
	
	
	
	
	

	Revenues
	
	
	
	
	
	
	
	
	
	
	
	

	Passenger cost Savings
	
	
	
	
	
	
	
	
	
	
	
	

	Time savings
	
	
	
	
	M
	
	
	
	
	
	
	

	Safety
	
	
	
	
	M
	
	
	M
	
	
	
	

	Service level
	
	
	
	
	
	
	
	M
	
	
	
	

	Information
	
	
	
	
	
	
	
	
	
	
	
	

	Enforcement
	
	
	
	
	
	
	
	
	
	
	
	

	Financing/taxation
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Environmental Impacts
	
	
	
	
	
	
	
	
	
	
	
	

	Noise
	
	M
	
	
	
	
	
	
	
	
	*
	

	Vibration
	
	
	
	
	
	
	*
	
	
	*
	
	

	Air pollution-local
	
	M
	
	
	
	
	
	
	
	
	*
	

	Air pollution-global
	
	M
	
	
	M
	
	
	
	
	
	
	

	Severance
	*
	M
	*
	
	*
	
	*
	
	
	*
	
	

	Visual intrusion
	*
	
	
	
	
	
	*
	
	
	
	
	

	Loss of important sites
	*
	*M
	*
	*
	*
	
	*
	
	*
	*
	*
	

	Resources consumption
	
	
	
	*
	
	
	*
	
	*
	
	*
	

	Landscape
	*
	*M
	
	*
	
	
	*
	
	*
	*
	
	

	Ground/water pollution
	
	*M
	
	*
	*
	
	*
	
	*
	
	
	

	light pollution
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Socio-economic impacts
	
	
	
	
	
	
	
	
	
	
	
	

	Land use
	
	*M
	*
	
	*M
	
	*
	*
	
	
	
	

	Economic development
	*
	*M
	*
	
	M
	
	
	*
	*
	
	*
	

	Employment
	
	
	
	
	
	
	
	*
	
	
	
	

	Ecomomic and social cohesion
	*M
	
	
	
	
	*
	M
	
	
	
	

	International traffic
	
	
	
	
	
	
	
	*
	
	
	
	

	Interoperability
	
	
	
	
	
	
	*
	M
	
	
	
	

	Regional policy
	*
	*M
	
	
	*
	
	*
	M
	
	*
	
	

	Conformity to sector plans
	*M
	*
	
	
	
	
	*M
	
	*
	*
	

	Peripherality/distribution
	
	
	*
	
	
	
	*
	*M
	
	
	
	

	liveable streets
	
	*M
	
	
	
	
	*
	*M
	
	
	
	

	inter generational equity
	
	
	
	
	
	
	
	*M
	
	
	
	


	Others
	
	
	
	
	
	
	
	
	
	
	
	

	Biodiversity/geology
	
	M
	
	
	
	
	
	
	
	
	
	

	Physical fitness (health promoting/damaging)
	*M
	
	
	
	
	
	
	
	
	
	

	Personal security
	
	*M
	
	
	
	
	
	
	
	
	
	

	Grant/subsidy
	
	
	
	
	
	
	
	
	
	
	
	

	Journey reliability
	
	
	
	
	
	
	
	
	
	
	
	

	Option "mode choice"
	
	*M
	
	
	
	
	
	
	
	
	
	


Key : * - descriptive treatment of impacts,         - CBA(monetised),        - measured impacts (non monetised), M –included in MCA.
6.5 Proposed SPECTRUM Assessment Framework Thinking

The main basis of the proposed SPECTRUM framework is to be that of welfare economics.  Where impacts can be monetised then they will be included in a CBA.  Where they cannot be monetised they will be included in a MCA or as part of a description based assessment.  The first stage for the framework is to determine which of the objectives and indicators outlined in sections 4 and 5 of this report can be monetised and which need to be included in alternative ways.

6.5.1 SPECTRUM Objectives

The SPECTRUM objectives have been chosen to represent a wide range of urban and inter urban policy ideals.  The list is presented in table 4.5 and contains certain impacts that would traditionally be included in a CBA, such as economic efficiency and those that would traditionally be described or included in a MCA, such as promoting liveable surroundings.  There are also impacts that are valued differently in different countries such as noise (as described in section 6.4).  Here, consideration is given as to how these objectives would be best included in an assessment framework by considering current practice and then provide advice on how they should be included in the SPECTRUM project.  

The main factors to consider when determining the appraisal framework here is that it must include:

· Both urban and interurban objectives into the framework

· Different stakeholders

· Elements that will be monetised / not monetised

These points are discussed in more detail below.

The appraisal framework for SPECTRUM needs to consider both urban and interurban objectives and be used in a practical context within the case studies.  In the past it has often been the case that completely separate appraisal frameworks have been developed for different contexts - for example the PROSPECTS project solely considered urban appraisal and EUNET solely interurban projects.  There are a number of differences to consider between the two contexts however:

· Different objectives

· Different stakeholders

· Different modes of transport 

One of the areas of innovation with SPECTRUM is the aim to produce a generic assessment framework that will be suitable both for urban project appraisal and inter urban project appraisal.  In table 6.7 a classification is presented of objectives that are largely focused on urban projects, those with a focus on inter urban projects and finally those that would apply to both.  This provides a basis for the structure of the assessment framework as it will be possible to determine which objectives can be used in each appraisal situation separately and also which would need to be interchangeable.  This table shows that there are certain impacts such as increasing the security for freight transport that will not play as big a part in the urban context.  On the other hand promoting liveable surroundings of transport infrastructure and facilities will be centred on urban policies and there are other objectives such as reducing dependence on fossil fuels that are common to both.   Impacts will vary between urban and interurban policies however the same SPECTRUM framework will be used for both.  All impacts can potentially be included for use for both urban and interurban case studies, but they will have varying importance in different cases.

6.5.2 Stakeholders

In terms of inter urban and urban contexts there are different stakeholders to consider, all of whom may have different and sometimes conflicting objectives.  Different countries have different power structures; a good description of the differences in different countries is in Milne et al (2001), which describes city case studies.  To provide an example of the differences that occur in cities, the operator of the public transport system in one country could be the local government, whereas in the UK there are private operators running the system.  The main difference between the stakeholders in the urban and interurban is the role of the EU.  In the urban context the EU will mainly be involved in the guidance on general policy towards sustainability or definition of best practice.

Examples of definitions of the main stakeholders for the urban and interurban cases are (as described by past research projects):

URBAN (PROSPECTS)


INTER URBAN (EUNET)

Households




Users

Firms





Operators

Government




Developers







Government







EU







Non-users 

The reason for identifying and defining stakeholders is so that key issues such as social, spatial and temporal equity implications of impacts for subgroups (stakeholders) can be considered.

The criterion for selecting the stakeholders to be included in SPECTRUM has been to consider all relevant user groups that should be included in decision-making in theory and then consider what is practically feasible.  From this the main groups of SPECTRUM stakeholders have been determined.  For the  three facets of the SPECTRUM framework, the main groups that could be grouped together in terms of costs and benefits are:

· The government

· The producers

· The consumers

The case studies will be measuring the relevant costs and benefits of introducing a pricing policy package, which includes producer surplus, consumer surplus, government revenue and externalities.  The consortium has identified under these groups the main stakeholders that could gain or loose under different pricing policy packages.  These are provided in figure 6.4 and show that within the three main stakeholder groups there are different stakeholders that have an input into the decision-making.  These sub groups could be different according to whether urban or interurban projects were being included.  For example, it would be more relevant to include local government in urban decision-making, while for inter urban projects it may be more important to include regional government.  These stakeholders will provide the basis for the SPECTRUM work.  Figure 6.4 highlights the large number of stakeholders that have the potential to benefit or loose from the introduction of transport packages. The ordering within Figure 6.4 is not intended to imply the relative importance of any of the groups. While theoretically it is important for all the relevant stakeholders to be included in the SPECTRUM framework in practice for the SPECTRUM case studies we advise that the main three groups (government, producers, consumers) be considered:

Figure 6.4: SPECTRUM Stakeholders
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6.5.3 Modes of transport and values

It is worth considering the different modes of transport that will be included in the appraisal in terms of urban and inter urban transport.  This is important, as it will require differences in the values that are used to convert time savings to monetary values.  For example, in the EUNET project Air and Sea travel were included along with interurban rail.  In an urban context these modes would not be included and instead the significance of the bus would be more prevalent.  

One question that needs to be answered is whether to use country specific values for times savings or project specific values.  In the EUNET project it was concluded that both should be used in different circumstances.  The advantage of using project specific values within the research here is that this allows comparisons across the SPECTRUM case studies.  This may mean that in a more practical context, the assessment is not relevant at a country specific level e.g. the case of Poland where values of time are not available.  The recommendation is therefore that in a practical context in the real world, country specific values would generally be advised (unless, possibly, the project were of a specific transeuropean nature) whilst in the context of the SPECTRUM research a set of standard values will be adopted.  Ideally in a practical (rather than research) environment, preferences should reflect local values or national values.  The precise specification of the values will be the topic of future planned research at the end of the work package examining the ‘Measurement and Treatment of Impacts’ (WP 4).  For more details of work completed on valuing conventions see Nelthorpe et al (2001).

There are a number of valuation conventions that are required for the CBA element that depend on which indicators are included in the CBA, however it is expected that the following will be needed as a minimum:

· Parameter values

· Operating period

· Discount rate

· Factor or market cost pricing

· Values of time

· Value of Statistical Life

· Value of safety and accident

· Value of Environmental Effects

· Shadow price of public funds

These will be discussed further within WP4 (‘Measurement and treatment of Impacts’).  

6.5.4 Rationale for determining impacts that can be monetised

The first stage of determining how objectives and their indicators should be included in the appraisal framework is to separate the indicators into those that can be monetised and those that will necessarily be included in other ways.  It is important to note that in a practical context it may not be possible to include all the objectives and sub-objectives determined in section 4 within the appraisal, as they require data that may not be available from transport models.  In these situations it will be important to utilise expert opinions and survey data.

The main reasoning for including an impact in the CBA is that it is capable of being monetised.  If it can be monetised then it will be possible to determine the relevant costs and benefits to the stakeholders.  Drawing on state of the art practice in valuing conventions and having a simple yes/no answer to whether the impact is included in the CBA or not is intended to result in a framework that SPECTRUM stakeholders are likely to find transparent and easy to use (as values will be readily available). 

6.5.5 Rationale for determining impacts to be included in the MCA/descriptive analysis

The main reason for including an impact in the MCA is that it cannot be readily monetised, for example, liveable streets, given current up-to-date practice.  The main rationale for using the description assessment is to cover impacts that would not necessarily be accommodated by the CBA or MCA.  There are many incidences in 
Table
 6.5 and Table 6.6 where the country appraisal framework uses descriptions, for example in the cases of certain environmental and socio-economic impacts.  

6.5.6 Data Requirements

One of the constraints on the appraisal process is the data requirement for particular models.  This will also depend upon the indicators, i.e. how they have been defined in order to reflect the objectives.  It some cases data will not be available to produce a comprehensive appraisal of all objectives for all practical cases.  Where this happens it will be important to include the description factor.

6.6 The proposed SPECTRUM framework

The SPECTRUM framework has three facets given by the CBA, MCA and Descriptive Analysis.  In order to use the framework, objectives must firstly be selected based on whether an interurban or urban study is taking place.  From these it will then be possible to determine from the framework table (table 6.7) the appropriate method to use or which methods to combine.  The framework table advises the decision maker as to which objectives should be monetised and which should be included through either the MCA or the Descriptive Analysis.  Advice follows below on how each of these methods should be completed. The resulting framework will encompass all three methods differentiated by the three stakeholder groups, government, producers and consumers.  

CBA

The CBA will present the NPV for each of the stakeholder groups in the framework and a total.  The results will be disaggregated by Investment costs, external costs, transport benefits, location benefits.  The benefit cost ratio will be presented to provide an idea of whether the pricing measures will increase decrease the benefits any more than the regulatory or physical measures that could be used to replace them.  The process will involve welfare analysis on all impact resulting from the introduction of the package that can be monetised.  The main restriction of using this method is that at present not all impacts from pricing packages can be monetised and included in a CBA and if these ‘other’ impacts are to be included in the assessment then an alternative method for doing so needs to be used.  For this reason MCA and description based methods have been included in this appraisal framework.

Table 6.7:  SPECTRUM Objectives Classified.

	 
	Objectives
	Sub-objectives
	Monetised impact
	MCA
	Descriptions

	Economic Efficiency
	1. Economic                           efficiency in both passenger and freight transport by all modes and all market levels with respect to equity
	Efficient production of all transport services
	(
	 
	 

	
	
	Improve accessibility at all levels
	(
	 
	 

	
	
	Reduce congestion and eliminate bottlenecks
	(
	 
	 

	
	
	Improve reliability and quality of service both for passengers and freight and both in domestic and international transport
	(
	 
	 

	
	
	Attain the government's revenue raising objective of transport sector as efficiently as possible
	 (
	 
	 

	
	
	Economise on tax payers' money
	 (
	 
	 

	
	
	Use of revenues in an efficient manner
	 (
	 
	 

	
	
	Minimise adverse effects on other markets for example labour market.
	 (
	 
	 

	
	2. Environment and Health
	Protect population and environment from pollution (local and regional), noise and vibration, and from other harmful effects of transport 
	 (
	 (
	 

	
	
	Protect valuable areas: green areas, cultural heritage sites, landscape and vulnerable areas
	 
	 
	 (

	
	
	Avoid urban sprawl and land take for transport purposes
	 
	 (
	 

	
	
	Reduce fragmentation (of settlements and habitats)
	 
	 (
	( 

	
	
	Promote health benefits from physical activity from non motorised modes
	 
	 
	 (

	
	3.Safety and Security 
	Reduce traffic related fatalities and injuries
	 (
	 
	 

	
	
	Increase security for transport system users, both passengers and freight
	 
	 (
	 (

	
	4. Economic Development
	Ensure GDP growth
	 (
	 
	 

	
	
	Reduce unemployment
	 
	( 
	 

	
	5. Liveability
	Achieve positive external effects associated with social cultural and recreational activities
	 
	 
	( 

	Equity
	1. Economic Efficiency
	Promote equity and social inclusion
	 (
	
	 

	
	
	Promote desirable regional development
	 (
	 
	 

	
	
	Promote desirable distribution of benefits among social and income groups 
	 (
	 
	 

	
	2. Environment and Health
	Reduce depletion of non-renewable resources
	 (
	 
	 

	
	
	Avoid climatic change
	 (
	( 
	 

	
	
	Promote biodiversity and protect vulnerable ecosystems
	 (
	 
	 

	
	3. Safety and security
	Increase safety and security especially for vulnerable transport system users
	 (
	( 
	 

	
	4. Economic Development
	Ensure desirable regional growth
	 
	 (
	 

	
	Liveability
	Increase freedom of movement for vulnerable users
	 
	(
	 

	
	
	Decrease segregation of population by social, ethical, income etc.
	 
	 
	( 


MCA

The MCA will encompasses the impacts that are excluded from the CBA method discussed above.  Consistency will be achieved across case studies, as the same set of impacts will be included in the MCA for each package appraisal.  The CBA and MCA methods will be completed as separate methods in the framework and will provide a comparison across the case studies as they will be assessing the same impacts.  The main criteria for including the MCA facet in the SPECTRUM framework is to accommodate those impacts that at present can not be monetised.  In practice very few impacts may be included in the MCA, as valuations exist that will allowa substantial number of impacts to be included in the CBA facet of the framework.  The valuations and measurement will be discussed in Workpackage 4, which is examining the ‘measurement and treatment of impacts’.

The MCA will present a score for each stakeholder and an overall score.  An example of how this should be completed is discussed below:

It is recommended that the MCA approach used employs the AHP (pair-wise) methodology to construct the weights and uses preference scoring to determine the scores.  This method is consistent in meeting the above criteria, although it is acknowledged that more complex weighting systems are available. It will be assumed that the criteria in the MCA have been chosen carefully, but will be important to determine that the mutual independence of preferences holds, allowing the total score for the MCA to be calculated by the sum of the scores multiplied by the weights.  If this principle does not hold then it is advised that Saatys method be used (for more details see SAMI (2000)).  

The first stage of the MCA is to determine the criteria under which the pricing measure is going to be assessed.  Once these have been completed it will be important to generate the results under these criteria.  

The next stage is to convert these results into a score based on a scale between 0 and 100, where 0 is the least preferred outcome and 100 the most preferred outcome.  The SPECTRUM stakeholders would determine the relative performance of the results against the criteria.  It will be important to have a range of stakeholders from those identified in this report.  The results will be presented individually by the following: stakeholders, consumers, producers and government.  An average result will then be presented for the whole MCA, which incorporates all three groups of stakeholders.

From the results of the pricing measure the stakeholders will then be able to assign policy scores.  For example if the most preferred outcome was non depletion of non renewable resources then if the policy met this criteria then they would score 100 (as it would be the most preferred outcome).

The next stage is to determine the weights that will be assigned to the criteria using the pair-wise method to complete this task.  An example of how this method works is as follows.  The starting point for creating the weights is to determine the importance of each of the criteria relative to each other.  It will be important for the stakeholders to complete this process at the outset, otherwise bias may subsequently set in.  The stakeholders are asked to state how important criterion 1 is relative to criterion 2 and then how important criterion 1 is relative to criterion 3 etc..  The importance level is measured on the scale provided in table 6.8.  If the decision maker believes that Criterion 1 (e.g. reduction in the use of non renewable resources) is overwhelmingly more important that Criterion 2 then the number 9 will be assigned to this relationship and the inverse 1/9 will be assigned to the importance of Criterion 2 relative to Criterion 1.  This is repeated for all pairs.  The result is a table such as table 6.9.  It will be important to undergo this process with the different stakeholders that are being considered by SPECTRUM to assess which weights that should be used.  

Table 6.8:  Importance Scale

	How important is A relative to B?
	Preference Index Assigned

	Equally important
	1

	Moderately more important
	3

	Strongly more important
	5

	Very strongly more important
	7

	Overwhelmingly more important
	9


Table 6.9:  Relative importance of the pairs of criteria

	
	Criterion 1
	Criterion 2
	Criterion 3
	Criterion 4
	Geometric mean
	Normalised geometric mean

	Criterion 1
	1
	6
	5
	1/3
	3.083325
	0.33117

	Criterion 2
	1/6
	1
	1/4
	6
	1.85416675
	0.19915

	Criterion 3
	1/5
	4
	1
	1/8
	1.33125
	0.142985

	Criterion 4
	3
	1/6
	8
	1
	3.04166675
	0.326695


Using the information in table 6.9 the next stage is to calculate the geometric mean.  For example the geometric mean for criterion 1 is (1*6*5*1/3)*1/4.  The weight for Criterion 1 is then calculated by dividing the geometric mean by the sum of the geometric means for all the criteria.  The resulting weight for Criterion 1 is 0.33117.  

In order to determine which policy package is the most successful under the given criteria, for each policy package the sum of the scores multiplied by the weights is calculated.  This process will be completed for each of the three groups of stakeholders individually and then also for the three groups together.

Descriptions

The description method is included as the third facet of this framework because the review of the literature revealed instances where descriptions are more prevalent in the assessment of policies.  In reality it is assumed that impacts will be fitted into the CBA analysis where possible and the other impacts will filter through the framework, being accommodated in the MCA analysis if relevant.  The description facet allows the further inclusion of a wider range of impacts than if the CBA and MCA facets were used   It will be kept as a separate part of the framework, though comparisons can be made across the case studies, as the impacts will remain the same.

Overall, a score out of 7 will be used to represent the extent to which objectives and sub-objectives are achieved through the descriptions methodology.   An indication of how this score affects the relevant stakeholders (negatively/positively) will be finally indicated in the presentation of the framework.  An example of how this will work in detail is shown below.  

The first stage is to determine all the impacts that should be included for each sub-objective.  For example, the sub-objective ‘increase freedom of movement for vulnerable users’ can be constructed from many aspects, all of which impact on this sub-objective.  All of these impacts should be included in the calculation of the score for this objective.  Definitions should then be constructed on the scale of poor, moderate and high (levels of the impacts) for each of the potential impacts that made up this sub-objective.  

Table 6.10: Presentation of the results before and after for policy objective A

	Impact
	Poor
	Medium
	High

	1
	
	(
	*

	2
	(
	
	*

	3
	*
	(
	

	4
	(
	*
	

	5
	
	
	(*


Key: ( - before  * After

The decision maker is required to state the do minimum situation on this scale (by inserting a ( in the relevant boxes) and then indicate how this has changed after the policy package has been introduced (by inserting a * in the relevant box).  In order to determine whether synergy has arisen from the policy package, individual instruments can be tested on their own and compared with the results from the policy package.  Once this process has been completed for all impacts for the chosen sub-objective then the overall success of the policy package can be determined.  The overall score for the policy package is measured on a seven-point scale (table 6.11).  If the result of the policy package causes all impacts to move from poor to high (on the definitions scale) then the overall objective score should be 7 (large positive impact).  If the benefits from the policy package cancel out the losses then a score of 4 should be used (neutral impact).  If the results of the policy packages cause the impacts to all move to the left of the poor, medium and high scale then a score of 1 should be assigned.  For example in table 6.11 the introduction of the policy package has resulted in all impacts except number 3 improving or maintaining their situation.  This would generate a score of 6 on the seven-point scale.

Table 6.11: Overall assessment of the impact of the policy package on the   objective

	Large positive
	Moderate positive
	Slight positive
	Neutral
	Slight negative
	Moderate negative
	Large negative

	7
	6
	5
	4
	3
	2
	1


Presentation of the results

The framework presentation table (shown in table 6.12 below) has been designed to allow the data to be presented at both disaggregate or aggregate level.  The methods are presented separately, but are considered simultaneously in the overall appraisal framework.  The results can be compared across projects, as the same impacts will be included under each individual method.  It provides maximum flexibility, as it may be decided that the CBA facet will be used on its own or in conjunction will the other two facets.  

The range of possible results are:

At its most basic level a single value for each of the three methods

· NPV (CBA)

· Score (MCA)

· Score (Descriptions)

More detail is then provided by differentiating by the stakeholder groups and by the individual components of the methods.  For example, by individual impacts in the MCA and individual components of the CBA such as Investment costs.

 It will be part of the task of the next stage of work in the project to determine the precise detail of how efficiency and equity will be included through work areas in ‘High level Objectives, Synergy and Conflict’ and ‘Measurement and Treatment of Impacts’. This will be reported in future SPECTRUM deliverables. 

By including all the available information in the table this will enable transparency for the decision-maker in assessing the policy package.  This will also enable a more consistent comparison between case studies, as the results of different combinations of impacts can be constructed.

To conclude, the assessment method proposed here forms the penultimate stage of outlining the SPECTRUM framework. By drawing on state of the art research and extending previous research together with consideration of current practice at country level, the assessment method is proposed as being transparent, flexible to a number of countries, simple to use and novel in its application across both urban and inter-urban contexts. The final stage will be to classify the transport instruments before specific policy packages will be formed and this is contained in section 7 below. 

Table 6.12:  Presentation of Results

	Assessment method
	
	
	
	
	

	
	Case study _______________
	Urban / Interurban
	Policy Package__________________

	
	Impacts not included ______________________________Why?_______________________________________________

	Assessment method
	 
	Individual score/impact level/NPV
	Output
	Impacts by stakeholder groups.  

	
	
	
	
	CBA – welfare gains/losses by group

	
	
	
	
	MCA - √ positive impact on stakeholder x negative impact on stakeholder
	 

	
	
	
	
	Descriptions - √ positive impact on stakeholder x negative impact on stakeholder
	 

	
	
	
	
	Government
	Producers
	Consumers

	CBA
	 
	NPV
	NPV
	 
	 
	 

	
	
	Investment costs
	
	
	
	

	
	
	External costs
	
	
	
	

	
	
	Pollution costs
	
	
	
	

	
	
	Noise costs
	
	
	
	

	
	
	Transport benefits
	
	
	
	

	 
	 
	Location benefits
	 
	 
	 
	 

	MCA
	 
	 
	Total score
	 
	 
	 

	 
	impact 1
	Individual score
	 
	 
	 
	 

	 
	impact 2
	Individual score
	 
	 
	 
	 

	 
	etc...
	 
	 
	 
	 
	 

	Descriptions
	 
	 
	Average point on 7 point scale
	 
	 
	 

	 
	Impact 1
	7 point scale
	 
	 
	 
	 

	 
	impact 2
	7 point scale
	 
	 
	 
	 

	 
	etc...
	 
	 
	 
	 
	 


7 Classification of Transport Instruments 

7.1 Introduction

The final consideration in determining the outline of the SPECTRUM framework is the classification of transport instruments. When considering the use of instruments in practice, the main areas of intervention for a policy maker can be grouped as follows (Stiglitz, 2000): 

· Defining a reference legislative framework (both in general and with reference to transport markets);

· Intervening in the production phase through direct service production (e.g. public ownership of rail or urban public transport), support to private production (e.g. subsidies, taxes and charges), regulation of the private enterprise behaviour (e.g. price capping, performance penalties); 

· Purchasing goods and services and making public investments;

· Redistributing income (through for instance public transport fares, variations in marginal tax on labour, lump sum transfers, etc.).

Policy makers willing to intervene in one or more of these areas can choose among instruments of different natures, ranging from the issuing of laws inhibiting or enabling certain conducts, to the construction of infrastructure or to the use of economic incentives/disincentives. 

7.2 Classification criteria

In the context of the SPECTRUM project, the design of an overall framework as a common background to the review, analysis and assessment that will be carried out at the inter-urban and urban level also includes a classification of transport policy instruments accompanied by a number of basic definitions.

Transport policy instruments are identified and classified according to some basic questions:

· Which transport market an instrument is suitable to impact (interurban road, rail, air, water modes, urban transport)

· Through which mechanism an instrument operates (regulatory, economic, physical)

· What is the main target of the instrument (change of market access and competition rules, transport capacity, transport activity)

A further aspect to consider is that a number of actors are generally involved in the decision making process (either taking the initiative or influencing in some way the process) and these act at different territorial levels (international, national, regional, local). Both governments (at the various levels) and national and international stakeholders (that can develop system of rules affecting their members and also the community at large) are included in the process, in particular (INRETS 2000):

At the international level:

· International public authorities (EU, UN, OECD) and other international organisations having a political and economic power (e.g. EFTA, OPEC, etc.);

· Multinational companies: have a real economic and sometimes political power;

· Populations and individuals who define social acceptability.

At the national level:

· Governments and ministries 

· Trade unions, different economic sectors and industrial lobbies

· Citizens as potential voters

At the regional and local level: 

· Regional or federal authorities

· Municipal authorities

· Large private companies, as important regional employers

· Local lobbies

Identifying who is in charge of planning and implementing a given instrument is key information. Nevertheless, in many cases the attribution of instruments to different government levels may vary from one Member State to another, in particular with reference to the distribution of legislative and regulatory powers between national and local decision making levels. For this reason, a detailed analysis of which actors are involved in the implementation of a measure will be carried out within subsequent work packages that will separately address interurban transport instruments and urban transport instruments in preparation for the case studies. The classification tables provided here will be limited in scope to provide information on which is the level of the authority or stakeholder involved (international, national, regional, local), based on established European countries experience. 

On the basis of these considerations, the following classification categories were identified:

Table 7.1: Classification categories for transport instruments

	Classification criteria
	Categories

	Transport market
	Urban

Interurban road

Interurban rail

Air

Maritime and internal waterways

	Operational mechanism
	Regulatory

Economic

Physical 

	Main target
	Market access and competition

Transport capacity

Travel demand

Externalities

Other 

	Level of authority involved
	International

National

Regional

Local 


Basic definitions of these categories are provided in section 7.3 below, while the resulting classification can be found in appendix 7.

As any classification, also the categorisation of transport transport instruments proposed for SPECTRUM purposes implies a certain degree of simplification. A series of uncertainties and ambiguities may obviously arise when deciding which category a given instrument actually fits in. For instance, several instruments exist that are suitable to be applied in various transport markets, either as such (e.g. subsidies, fuel tax, car pooling, etc.), or in different ways according to the features of the market and its actors (e.g. existing infrastructures can be reserved to specific users through pedestrian ways or bus lanes in urban areas, HOV lanes in interurban areas; infrastructure access charging that can be motorway tolls, path access charging, slot pricing, etc.). Moreover, a possible ambiguity is related to the operational mechanism, that could appear mixed: for instance, the modification of infrastructure rights allocation procedures through auctioning or the introduction of tradable emission quotas would most probably be accompanied by a change in the current regulatory framework, or clean fuelled vehicles use (a physical measure) can be pushed by economic incentives. 

Criteria to overcome these classification uncertainties were identified and are described below:

Case A: An instrument fits in more than one category with respect to the transport market 


When an instrument can be used in various transport markets, it is repeated in each relevant modal table. In fact it is necessary that the modal tables give for each transport market as complete as possible a picture of the range of available instruments.

Case B: An instrument fits in more than one category with respect to the nature of the operational mechanism 


This case might depend on a variety of situations that are grouped in the following categories:

· The actual enforcement of an instrument hinges on the implementation of another instrument of a different nature as a necessary background (e.g. the implementation of satellite-based pricing systems hinges on the existence of an appropriate privacy law).

· The enforcement of an instrument can be pushed by the implementation of another instrument of a different nature (e.g. physical measures – technological measures – can be pushed by economic incentives, etc.)

· The implementation of a given instrument can channel or make easier the implementation of other instruments of a different nature (e.g. the implementation of the European rail traffic control system is a physical measure, but will also be used to regulate infrastructure and to allow the enforcement of access charging measures)

In all these cases the ambiguity derives from the fact that a strong relationship of complementarity and/or synergy exists between instruments of different nature, and these should not be separated in practice. However, while classifying these composed measures, it is in general possible to distinguish between the various instruments. Thus, the measures are classified under the category that can be considered dominant (if any), otherwise they are split in their components and each component classified accordingly to the operational mechanism.

7.3 Basic definitions 

This section provides the basic definitions of the classification categories outlined above, with particular reference to the operational mechanisms (regulatory, economic and physical) and the main targets (market access and competition, transport capacity, travel demand, externalities and other). 

A proper distinction between regulatory, economic, physical instruments builds upon the definition of the term “regulation”, that can be interpreted in a narrower or in a broader sense. The following three-step definition, drawn from Baldwin and Cave (1999), provides progressively broader interpretations of regulation:

Regulation as a specific set of commands, where regulation involves the “promulgation of a binding set of rules to be applied by a body devoted to this purpose”.

Regulation as a deliberate state influence, where regulation covers “all state actions designed to influence industrial or social behaviour” (going from command-based regimes to economic incentives, contractual powers, deployment of resources, supply of information, etc.).

Regulation as all forms of social control or influence, where regulation is intended as “all mechanisms affecting behaviour”, whether state-derived or market-based, and whether effects are deliberate or incidental.

The most appropriate definition of regulation, that allows accommodating the analytical purposes of the project, lies in between the first two definitions above.  Regulation is defined as a system of rules aimed at impacting on the transport market structure, actors and performance, with various coercive strengths (to include all regulation issued by subjects other than the state), e.g. operators, users and other stakeholders. This definition also allows distinguishing between a “deliberate influence” carried out through restrictions, standards, controls (“rules”) from one carried out managing economic incentives or other. The definitions of regulatory, economic and physical instruments for transport policy are provided in the box below.

Regulatory instruments: 
All actions aimed at modifying transport market actors’ behaviour through a system of rules (restrictions, standards, controls). These rules can be issued by various actors and may have different coercive strengths: they include legislation, governance
 (regulation issued from the policy makers side) and any other form of self-regulation (regulation issued by organisations or associations of stakeholders). Regulation is generally composed of green light rules (rules that enable or facilitate a behaviour) and red light rules (rules that restricts behaviour and prevents the occurrence of undesirable activities - Baldwin and Cave, 1999).

Examples: all legislative interventions aimed at imposing standards (inhibiting or asking behaviours, regulating conditions of entry into a market), at channelling market forces (competition laws etc.), at making information available to users and operators, at allocating rights and liabilities to users, and all rules that organisations or associations of operators define and implement against their own members (with possible effects to the larger community), etc..

Economic instruments:

All actions aimed at modifying transport market actors’ behaviour by distributing or withdrawing wealth. 

Examples: imposition of positive or negative taxes, deployment of grants and subsidies, user charges, any kind of economic incentives/disincentives, etc.

Physical instruments:

All actions aimed at modifying transport market actors’ behaviour through a change in the quantity and/or quality of the available transport infrastructure capacity, equipment and vehicles.

Examples: technological improvements embedded in vehicles or equipments, building of new infrastructures, etc..
Instruments are also classified into four main target areas, defined hereafter:

 

Market access and competition:

This category includes all those actions aimed at modifying transport market basic features such as for instance market access, competition, infrastructure property, etc. These rules are generally issued at national level and often under the umbrella of a European legislative framework.

Examples: separation of infrastructure management from service provision in rail, regulation of infrastructure ownership for maritime transport, competition in air transport services, public transport regulation, etc..
Transport capacity:

All those actions implying a change in the available infrastructure quantity and/or quality aimed at directly or indirectly modifying the maximum number of users (vehicles, vessels, aircraft, trains) allowed accessing the infrastructure in the time unit. 

Examples: expansion of rail network, new runways in airports, upgrading of existing network, etc..

Travel demand:

All those actions other than changes of transport capacity which influence directly or indirectly the volume of travel demand measurable in terms of passenger-km and/or tons-km and/or vehicle-km or that affect mode choice.

Examples: land use, mobility management, information availability, pricing, taxation, etc..

Externalities:

All those actions aimed at modifying the social and environmental impacts per unit of transport volume (e.g. per vehicle-km).

Examples: regulation on safety (e.g. seat belts), engines’ emission standards, vehicle design, fuel quality standards, etc..
7.4 Transport instruments and policy objectives

The effects of transport instruments deployment are often articulated: once the objectives of the transport policy are defined, the instruments chosen are likely to affect more than one objective, with varying degrees of intensity, and often in a contradictory way. Linking transport instruments to policy objectives means to identify the sign and the intensity of the effects of its introduction with respect to a series of objective(s). The information on the effects of given instruments/packages of instruments can be drawn from two main sources: real life implementation, when information is available about the situation before and after the introduction of the policy, and studies or simulation elaborated on the basis of models. The correspondence between economic and other policy instruments and objectives will be analysed in more detail during the course of future research within the project..

7.5 Diagrammatic representation of the case studies

Although SPECTRUM will assume an overarching appraisal framework including high-level objectives for a wide range of contexts (e.g. sustainability targets) each case study is expected to adapt this framework according to local objectives and conditions (e.g. depending on data availability, indicators used etc.). The case studies are also likely to adopt different spatial scales and time frames.  A synoptic view can therefore be provided of the policy packages, the spatial and time scales used in the case studies and their most relevant outcomes, in order to compare results across case studies. In order to provide this view, it is possible to adapt a conceptual tool introduced in the TRANSPLUS project (TRANSPLUS, 2002) for the SPECTRUM project. 

This allows an immediate visual representation of the policy measures that are combined into integrated land use and transport strategies and has been named the “Policyscope”
. 

The adapted policyscope is illustrated in figure 7.1, providing a systematic overview of transport measures for the different interurban and urban case studies whilst illustrating three fundamental aspects:

· the stakeholder dimension of the single policy measure: this can be seen on the background of the diagram where principal stakeholders can be represented. Different groups of stakeholders can appear for different typologies of case studies. For example, in the (interurban) airport case: airports, airlines, ATC, shippers, passengers, and neighbour vicinities could be considered. For other interurban and urban case studies, a different group of stakeholders can easily be represented. 

· the behavioural time scale related to policy measures: this has a basic split between short term responses on the left side of the diagram and long term responses on the right side. The former can be measured in term of weeks, months or maximum one year, whilst the long term implies observing policy outcomes at 5 years, 10 years or more. It is important to note that, in the diagram, the same short term (on the left) and long term (on the right) ladders are replicated for all the stakeholders considered in this specific dimension.

· the policy dimension: this reflects the SPECTRUM classification of measures in terms of economic and regulatory measures on one side of the figure and physical measures on the other

The tool is conceived as an Internet application, allowing easy access (through hypertext links) to information that will be available from the case studies on the impacts of measures simultaneously and according to these three dimensions. 

In order to provide useful information, a policyscope should be generated separately for each typology of SPECTRUM case studies, i.e. urban, airport, port, rail and road. This will represent the impacts of single instruments with appropriate symbols positioned in particular parts of the diagram according to:

· the nature of the instrument, i.e. economic and regulatory (top quadrants) or physical measure (bottom quadrants);

· the time scale of the impact (short term on the left, long term on the right);

· the stakeholders or target group affected (nested areas).

As an example, a particular urban policy may have firstly a negative short term impact on a specific stakeholder category (e.g. restricted access to inner cities reduces the number of shopping trips and the turnover of commercial activities in the inner city) and then a medium-long term positive impact (e.g. increased attractiveness of the inner city for tourists, pedestrians etc., which increase again the turnover of commercial activities). An appropriate symbol of the instrument (e.g. RA with a sign to represent negative impact (e.g. RA-) may be positioned in the top left quadrant corresponding to short-term impacts of economic and regulatory measures and in the nested area corresponding to the stakeholder category “commercial activities in the inner area” and then a positive sign (RA+ ) on the long term scale (in the top-right quadrant).  

Through this process, it will be possible to simultaneously access evidence on the impacts produced by case studies that are stored in the internet application. The simple visualisation of a number of instruments being considered and their positive and negative impacts over the short and long term for different categories of stakeholders will assist understanding of the complexity of the instrument package under scrutiny.  This might also indicate in some cases if some measures are potentially more acceptable because they only influence a particular group of stakeholders, such as consumers. 

Figure 7.1: Example Policyscope

In summary, a classification of the instruments has been achieved in this section according to the three primary categories of Physical, Economic and Regulatory. Within these, further categorisation has been achieved according to transport market, main target and level of authority. The detailed classifications are contained in appendix 7. To conclude, a diagrammatic mechanism has been proposed to allow the representation and classification of case studies according to their impacts. This is proposed as complementary to the detailed assessment and analysis to take place in later planned work.

8. Conclusions and further work

Within this report, five key tasks are reported upon in determining an outline specification of a high level framework for transport instrument packages. These involve the process of defining the transport context and reference scenario, identifying transport and other relevant policy objectives, deriving indicators for the objectives, specifying an appropriate assessment method for the instrument packages and finally classifying the transport instruments. This has led to a set of specific conclusions as follows:

· A reference scenario has been defined as a set of relevant conditions (economic, demographic, technological, social etc) that can be considered as exogenous with respect to a given strategy, i.e. which in principle are not affected by the package of instruments to be analysed. Having considered the scenarios that are available from recent research, the final choice that is proposed as a basis for SPECTRUM is that produced in the SCENES project. The main indicators for the specification of the scenario are given and will form the basis for a fully specified scenario later in the project.

· It is expected that the basic set of variables to be included in the reference scenario will be expanded upon or amended according to the specific case study or practical context and in line with the requirements of whatever model is used for the assessment of packages. 

· In terms of determining alternative future scenarios (as part of a process of sensitivity testing), it will be part of the future research (prior to the start of the case studies) to form proposals on these and harmonise the alternative scenarios across the studies. Further details on these will be included in the SPECTRUM deliverables ‘D2. Review of specific urban transport measures in managing capacity’ and ‘D3. Review of specific interurban transport measures in managing capacity’. 

· Further relevant parameters on the transport context include spatial scale, time frame and how to compare the typologies of the case studies. In terms of spatial scale, a local scale has been identified including four types of urban environments (urban centres, agglomerations, urban regions and conurbations) and  a fifth category for rural regions. 

· In terms of the time frame, a distinction is drawn between the assessment time frame and behavioural time frame. For the former, the years 2010 and 2020 are proposed in line with the EU White Paper and in common with other EU funded research projects. In terms of the latter, it is acknowledged that there is variability in the time frame assumptions contained in behavioural sub-models and that it may be difficult to fully harmonise these. Previous research and expert opinion suggests that this will not be problematical in SPECTRUM as the model outputs are not overly sensitive to the precise number of months or years for the time frame. 

· Having reviewed the objectives of international bodies, the EU white and green papers, the national governments, previous EU funded projects and other sources, a set of objectives have been proposed for use in the SPECTRUM project. Whilst many policy document sources were found to lack specific named objectives, but contained a mixture of these alongside other goals and instruments, it was concluded that there was commonality amongst many of these.

· A summary of the SPECTRUM objectives (and sub-objectives) is as follows: Economic efficiency (Strict Economic Efficiency, Environment and Health, Safety and Security) and Equity (Intragenerational equity and Intergenerational equity). In addition to these, sub objectives of Economic Development and Liveability are identified. Precise definitions of these are proposed and a more detailed breakdown structure given that clarifies the relationship between components of the sub-objectives and the two main objectives. 

· A series of indicators for the transport and other policy objectives has been proposed. These allow an assessment to be made through the framework of the extent to which the objectives have been achieved through combinations of pricing and other measures.  The indicators outlined here form a much broader set of indicators than will necessarily be required within the SPECTRUM case studies and as such represent a reference set of wider interest to SPECTRUM stakeholders. 

· The indicators contain a mixture of quantified indicators (such as number of accidents per freight mile), measured indicators (such as proportion of damaged freight) and qualitative indicators (such as customer loyalty). It will be part of the further work in  ‘Determining the Measurement and treatment of high level impacts’ to add more specific detail on the measurement of the indicators that can then be specifically used in the urban and interurban case studies. 

· An assessment framework for SPECTRUM has been derived, based on welfare economics. This recommends that impacts are monetised where possible and included in a CBA. The framework has three facets however, to deal with contexts where this is not possible. This is only expected to occur in a small number of cases where it is not possible to monetise particular impacts with the current state of the art. Alongside the CBA, an MCA and Descriptor analysis is proposed for these situations.

· It will be an issue for further work in the ‘Measurement and treatment of impacts’ to propose specific values that may be used in the CBA component of the assessment framework and carried forward in the case study comparisons. 

As part of the SPECTRUM case study analysis, consideration of the presence of uncertainty for the outcomes will be given through:

· the setting up of the case studies, where careful analysis of uncertainty will be given and lead to the specification of relevant scenarios together with the reference scenarios

· the analysis of the outcome of the case study analysis. This will involve sensitivity testing to assess the importance of changing values for key factors on the estimated NPV values (or objective function values).

The following specific recommendations concerning uncertainty within the SPECTRUM case study context can be put forward:

· Expected values to be used rather than most likely values
 in order to take into account all the forms of risks affecting the outcome. If the most likely values are used it could lead to either over or- under estimation of the net-benefits associated with a transport initiative. This would though require information or assumptions regarding the probability distribution for the outcomes. However, the decision-maker will still have to weigh the expected value against additional risk deciding on the project

· Sensitivity testing on key variables and parameters should be undertaken. Ideally, this should be developed within the format of scenario analysis to ensure realistic combinations of variable changes.

· If Monte Carlo testing can be used then results concerning NPV should be presented as confidence intervals. In the SPECTRUM project, it is likely to be outside the scope to apply Monte Carlo testing, although the possibility will be examined.

· Ex-post assessments should be made systematically in order to determine weaknesses as well as differences between the ex-ante results (predicted) and ex-post results (realised at time points in the future following actual implementation of the pricing policy instrument packages).
· Assessment of factors of importance for the existence of uncertainty should be undertaken, for example through Tornado diagrams
· The work in the case studies should consider the possibility to address uncertainty from a more general perspective rather than project specific, that is to assess the linkage between transport projects and overall systematic risk. This will build on the PROSPECTS work (PROSPECTS, 2003). In particular, this will examine the extent to which the annual benefits are sensitive to the overall growth rate in the economy. The PROSPECTS framework was developed with reference to an urban context. In the SPECTRUM case studies, this will be extended to an inter-urban context.

· Finally, a classification of the transport instruments has been given according to: the transport market (interurban road, rail, air, water modes, urban transport), the operational mechanism (regulatory, economic, physical), target (change of market access and competition rules, transport capacity, transport activity) and level of decision-making (international, national, regional and local). 

· A comprehensive list of instruments is given in appendix 7 followed by a glossary of these within appendix 8. This contains a summary description of the instrument together with the key implementation parameter and sources for further information. It will be part of the further work prior to the start of the case studies to provide more detailed outlines on a reduced number of these that will be taken forward into modelling and assessment within the case studies. Further details on these will be included in the SPECTRUM deliverables ‘D2. Review of specific urban transport measures in managing capacity’ and ‘D3. Review of specific interurban transport measures in managing capacity’. 

The aim within this deliverable has been to provide the outline specification of the SPECTRUM framework. This framework exists at two levels; the first is the theoretical level that extends beyond the scope of the immediate case studies for consideration in the project. Two examples of this are the detailed classification of the instrument set and the broad assessment method. This will have use as a reference framework for a wide group of stakeholders and users of the SPECTRUM outputs. The second has a narrower focus and sets the specific detail needed for further work within the project case studies. An example of this is the specific reference scenario described in section 3. Both levels of the framework will be taken forward to the next stage of the work, which will include defining high level objectives, synergies and conflicts and the measurement and treatment of impacts.
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10.1 Appendix 1: Review of current scenario studies and models

The EC 4th Framework Project SCENARIOS (2000) produced projections of economy, population and employment as a baseline for an external 2020 reference scenario using a trend extrapolation technique. A further study on regional clustering enabled the SCENARIOS system dynamics model to be tested for functional EU regions at NUTS 2 level. For scenario purposes these regions were aggregated in four types: service dominated regions, industrial core, relatively rich and rural or peripheral regions, low developed regions. A comparison between the results of the trend extrapolation and the system dynamics approaches did not reveal significant divergences in results. The number of EU inhabitants is predicted to increase until 2010-2014, after which it will decrease slightly until 2020. With a time lag of about 10 years, the number of employees is forecast to decrease slowly after 2020. However, at national level, there will be variations between the Member States, with the population growing in some countries and declining in others (notably Germany, Italy and Austria).

For passenger transport demand a wide range of factors were identified (see section 3.2.2 ). The primary influence on short distance travel and mode choice is income. Major long-term determinants are also land use patterns and public transport policies. Journey lengths are increasing, partly due to the ability to travel further and partly due to urban sprawl. Population trends are also a key, as Europe faces an ageing population, but with a higher proportion of car drivers than in past cohorts, who are expected to maintain their car use into the old age. Lifestyles too are changing, with greater participation in the workforce, smaller households, etc., and these effects tend to reinforce the dependency on the car. Income is one of the most important determinants of long distance trips.

Most external trends – including geographic concentration of production, flexible production/internal control systems, economies of scale, division of production and assembly, higher customer service and decreasing stock levels – point to an increase of freight transport, especially intercontinental (high-value products). European scenarios for 2020 relating to transport supply considered the possible dissemination of a number of new technologies and operational innovations: telematics, information technologies, intermodality etc.

In addition to a reference scenario, SCENARIOS produced a European trend policy scenario, which took into consideration the two key European policy objectives of liberalisation and harmonisation. This policy scenario was applied in the Pilot Strategic Environmental Assessment (SEA) project of the Trans-European Transport Network, for calculation of traffic flows and emissions. According to this trend policy scenario it is expected that greater liberalisation will increase economic efficiency for all modes, but that without changes in environmental standards, a greater exploitation of the natural environment may result. The harmonisation policy aims to mitigate these adverse impacts, ensuring that increased competition does not result in the deterioration of social, safety or environmental conditions. The principles of harmonisation and the internalisation of external costs have been taken into account in the trend policy scenario, even though implementation measures have not yet been taken.

The EU projects STREAMS and SCENES are strictly interrelated and are therefore described together. Indeed, the structure of the passenger and freight models remains fundamentally the same in SCENES as that used in STREAMS, with a number of enhancements. Both STREAMS and SCENES provided reference scenario forecasts for the year 2020, but SCENES is the most recent of the two. In view of the fact that STREAMS/SCENES models will be used in the SPECTRUM case studies, these models are briefly outlined below to give more detailed information on the degree of influence of the inputs and the assumptions made in determining the reference scenario.

The STREAMS/SCENES transport model comprises separate passenger and freight demand modules together with a compatible passenger and freight transport model. 

The structure adopted for the analysis of passenger transport is in essence that of a traditional four-stage model, with distinct Generation – Distribution – Modal Split – Assignment components. Trips are generated using a highly segmented representation of the population at the zonal level and several trip purposes, using annual trip rates. The generated trips are distributed using the zone to zone transport costs, model distribution parameters, and zonal attractors. Different aggregated travel groups are then used for modal split and network assignment and this overall process produces the matrix of costs which forms the input to the next iteration of the demand model. This is a powerful characteristic of the STREAMS/SCENES model, i.e. that the costs and times of travel which are output from the transport model feed into the demand model in the form of “disutilities” (derived from zone-pair travel costs and times), thus encompassing a full feedback between the two models. In this way, changes in the transport model, be it through transport costs or infrastructure changes, have a bearing on the demand for travel (although the feedback effect modelled does not apply to the number of trips made, but to the length of trips, and thus person kilometres moved). Since the aim of the model is to forecast passenger travel for the longer term, it segments population by age group, employment status, household size and car availability (20 groups at all). Through changes in car availability and the impact of GDP growth, it simulates the impact of rising incomes. Each of the 20 groups has a trip rate for each of the nine trip purposes (in fact, nine combinations of purpose and two distance classes – short trips below 40 km and long trips over 40 km) defined in the model. This structure allows the model to incorporate the main trends in changing travel patterns over time through changes in demographics, socio-economics and car availability.

The freight demand modelling element of STREAMS/SCENES is significantly more elaborated, including:

· a Regional Economic Model (REM) used to estimate monetary trade flows which in turn determine the demand for freight volumes, i.e. generation and distribution;

· conversion of trade flows to transport flows to determine modal split;

· aggregation of transport flows to handling categories for network assignment;

· feedback of transport disutilities to the REM

To summarise, the REM is a spatial Input-Output (IO) model. It is driven by zonal final demand for a given year and estimates the demand for industry outputs by sector. It calculates the demand for each industry in each zone, using the national average IO coefficients applicable to that zone. This demand is then met by suppliers from the home zone (intra-zonal) as well as other zones, based on generalised cost of transport, factory gate production cost at the supply zone and a residual attractiveness of the supply zone estimated for the base year. The REM produces the matrices of trade, which are converted using a series of detailed value-to-volume ratios (by an interface program) to tonnes of freight as an input to the transport model. Modal split and route choice are then determined in the transport assignment module based on the characteristics of the flow type (e.g. bulk or unitised). In the last stage of the model, the transport disutilities for each zone pair are attributed back to the factors in the REM and used as an input for the next iteration. The effects of transport cost and time changes are therefore reflected in the trip distribution model.

Perhaps the most important methodological outcome of the STREAMS and SCENES projects is the demonstration that a comprehensive transport model for Europe can be created which validates well at the national level. Many innovative research features have been developed in the creation of this model. The model covers the EU15, Norway, Switzerland and 8 Central and Eastern European Countries (CEEC) - these being the states bordering the EU plus the Baltic States. All travel within this area is modelled in 244 internal zones (the exception is that freight traffic within the CEEC area is not modelled). Trade with the rest of the world is also included, with 21 external spatial zones. 

It is clear, however, that a single pan-European model is not sufficient to meet all policy testing and scenario development needs. As a result, there is a need to take a range of established models from different European countries and put these together within a common framework of analysis in order to explore behavioural and structural changes. By taking this partial modelling approach (in which only a particular corridor or a sub-set of travel movements is analysed in detail), it is possible to analyse the specific topics of interest in greater depth. This is the approach undertaken in the EXPEDITE project, which is aiming to develop a meta-model combining the SCENES framework with transport models available in several EU countries. A similar approach will be followed in SPECTRUM for the interurban case studies.

Besides the STREAMS/SCENES transport model, the EU project IASON is currently considering other models that have been used to establish European scenarios ie the SASI, CGEurope and ASTRA models.

The SASI model is a regional economic model of the production function approach (Wegener  and Boekemann, 1998). The main concept of the model is to explain location structures and location changes in Europe using combined time-series and cross-sectional regressions, with accessibility indicators being key among the explanatory variables. The spatial dimension of the model is established by a subdivision of the European Union and the accession countries into about 1300 regions, connected by detailed European road and rail networks. These networks change over time subject to transport infrastructure investments or other system changes. The SASI model does not, however, have a full passenger or goods transport submodel and therefore no indicators of traffic flows on the network can be provided. Outputs of the SASI model are regional indicators measuring the socio-economic and spatial impacts of the simulated policy scenarios in each region. Key output parameters include: regional accessibility; regional GDP per capita; regional employment/unemployment.

CGEurope is an existing spatial computable general equilibrium model (SCGE) developed by CAU Kiel. Computable general equilibrium models have a strict microeconomic foundation. Different assumptions about market forms, technologies and preferences can be introduced and financial flows between the actors and markets in the economy are taken into account in a theoretically consistent manner. Transport enters the CGEurope model via the fact that interregional trade in the model is costly, with cost depending on the transport network as well as on international trade impediments to cross-border trade. Transport policies are modelled by varying these transport costs. As a response, prices as well as quantities in each industrial sector react to the cost changes. The CGEurope model covers a pan-European area subdivided into 800 regions, which can be aggregated to NUTS2 regions for the EU countries. Regions interact through trade and financial flows in this model. There are seven industrial sectors, compared with six in SASI and 41 in TIPMAC (the E3ME model). 

The objective of the EU project ASTRA was to develop a tool to analyse the long-term effect of the EU common transport policy. A system dynamics model was developed comprising state-of-the-art models in the four fields of macroeconomics (MAC), regional economics and land use (REM), transport (TRA) and environment (ENV). The model covers the EU15 and was used to produce a reference scenario with time horizon at the year 2026. The four sub-models used in ASTRA are derived from the SCENES (REM and TRA), ESCOT
 (MAC), UBA
 and ECIS
 (ENV) models. The spatial representation is provided with a twin functional zoning system based on settlement patterns for passenger transport and on macroeconomic regions for freight transport.

All the models presented above have a wide territorial scope, being able to represent the European transport system with different levels of geographical detail (nations, regions or functional aggregates) and/or for various transport markets. In addition to this class of large-scale models, there are other models that address specific transport markets, for example the PRAISE model which will also be used as part of the SPECTRUM inter-urban case studies. 

The PRAISE model consists of a demand module, a cost module and an appraisal module. The demand module assumes utility maximising individuals who make two types of choices.  First, they choose whether or not to travel by train.  Secondly, they choose the class of travel.  Thirdly, they choose the train departure time and ticket type they wish to use. This choice process is modelled using a hierarchical logit structure. The model requires information on values of time. The PRAISE model also requires information on market and operator specific fare elasticities.  The cost module is based on a fully accounted cost formulation. The appraisal module calculates profit as the difference between total revenue and total cost and calculates changes in consumer surplus using the rule of half.  The change in welfare is simply the sum of the change in profits and in consumer surpluses. The model is different in scale compared to SCENES as it concerns a single corridor rather than a European level. In its present form the PRAISE model is static. In SPECTRUM the extent to which the model can be developed towards a more dynamic structure will be investigated.

The final project considered in the review of reference scenario studies is the EC 5th Framework Project TIPMAC. This project will produce four transport policy scenarios to identify the indirect macroeconomic impacts of transport investment and pricing in the European Union. These are the same scenarios that will be used in the IASON project. Based on the in-depth review of transport policies identified in the White Paper (ETP2010), the same set of ETP2010 measures will be assumed for all scenarios. These are expected to be introduced smoothly in the next decade, i.e. without requiring major changes in domestic transport policies in EU15. Up to the year 2020, each scenario is characterised by coupling specific options concerning timing and type of investment in the completion of the Trans European transport Network programme (TEN-T) with alternative strategies that can be considered for its funding.

The reference scenario describes a business-as-usual (BAU) context in which investment on the 14 TEN-T projects identified by the Essen Council is spotted among different projects and only partially completed by year 2020. This is assumed to occur within the existing variety of national rules for transport taxation and pricing that takes place in EU countries and present guidelines for EU funding.

On the basis of the BAU scenario, a scenario variant is designed to test macroeconomic impacts of completing the same amount and type of TEN investment as scheduled in the reference scenario in a context in which Social Marginal Cost Pricing (SMCP) is adopted as key criterion to harmonise infrastructure pricing in the EU.

Two alternative scenarios are then designed to anticipate investment so that all the core TEN-Ts are in operation in the year 2020. The impacts of a successful, anticipated completion of core TEN-T projects will also be tested against alternative options to raise the resources necessary for their funding:

· in one variant of “quick core TEN” scenarios, the bulk of additional funds is made available by means of increasing taxation on fuel;

· in the other variant, infrastructure charges are levied at social marginal costs.

The scenarios include all the same exogenous assumptions of macroeconomic and demographic trends: population, GDP and employment growth for the EU15. Of around 60 measures anticipated in the various areas in which the Commission wants to take action to achieve the objectives set out in the White Paper, about 20 measures have been identified which are expected to be adopted in all the four scenarios. These were selected on the basis that they do not require modification of current Member States’ national legislation to be applied. Scenarios’ projections are made using an E3ME/STREAMS model.

The models described above together with the pan-European reference scenarios produced in SCENARIOS, STREAM, SCENES, ASTRA, TIPMAC and IASON, supply a useful basis for work within the SPECTRUM project and based on these a reference scenario can be established for the SPECTRUM case studies.

10.2 Appendix 2: Reference scenario assumptions: EU projects and SPECTRUM

	Assumptions for 2020


	Existing EU studies (SCENARIOS, STREAMS, SCENES etc.)
	SPECTRUM adjusted forecasts 


	Related to transport supply

	Fuel prices
	SCENARIOS: for the fuel costs, taxes range from 65% to 80% for unleaded petrol, and from 60% to 72% for diesel in the different European countries. After a sharp decrease in the price of fuel in the beginning of ‘80s, the price has been growing again slowly since 1985, in parallel with an increase in fuel taxes. The difference between petrol and diesel remains around 20% on average. Estimates of fuel prices for 2010 vary greatly depending on which scenario is chosen: low, medium or high. Whilst the low scenario estimates fuel prices between $16 and $17/barrel in 2010, the high scenario forecasts a price between $29 and $33 per barrel. A more moderate estimate of $24 per barrel is proposed in the medium scenario. In the SCENARIOS “trend policy scenario” it was assumed that oil prices would remain stable at around $25 per barrel. For the final user, fuel prices are the combined result of the petrol price, taxation policy, as well as distribution costs.
	

	Networks
	STREAMS: the main sources for determining the 2020 road and rail networks are the future plans from Community guidelines for the development of Trans-European Transport Networks (TEN-T). In STREAMS it is assumed these plans are fully implemented. This results in a greatly expanded rail network. Air and shipping networks are left unchanged but the inland waterway network was upgraded to reflect major planned changes in connectivity.
	

	Tariffs and costs of passenger travel
	STREAMS: car operating costs and tolls are estimated to increase by 2% annum based on projections in the SCENARIOS project Reference Scenario. Rail tariffs have been estimated to increase by 2% per annum and a differential has been maintained between conventional and high-speed services. Separate tariffs have been derived for local bus services and long distance coach services and both have assumed to grow by 2% per annum. For air, different cost functions have been used for leisure, business, and charter flights, and for different countries. Air tariffs have been assumed to decrease approximately 0,5% per annum in line with recent trends.
	

	Freight volume-to-value ratios
	STREAMS: for freight, each unit of monetary value of a given trade is transformed into a unit of volume of the corresponding transport flows – the “volume-to-value” coefficients are the parameters which regulate this conversion. Volume-to-value should decrease by one side, to reflect the technological advances embedded in manufactured goods, but they should increase by the other side for low value goods as improvements in productivity should lower their value. Updated volume-to-value ratios were estimated by using the forecast of volumes on the basis of historical trends and the forecasts for the values produced by the model.
	

	Freight transport costs
	STREAMS: for road transport, the following assumptions have been considered: i) 10% reduction of costs due to reduction of empty back-flow as effect of cabotage; ii) 10% reduction of personnel costs due to non EU drivers; iii) 25% reduction of delays at border links. The assumptions for rail transport were: i) fares converge towards the EU average; ii) expansion of the shuttle trains network (freeways) and 30% reduction of custom delays; iii) 20% reduction of terminal costs and times for unitised goods. For short sea shipping it has been assumed a 20% reduction of port times for unitised goods, reduced to 10% for inter-continental sea shipping.


	

	Related to passenger transport demand



	Population
	STREAMS: EUROSTAT population forecasts by country for the year 2020 were used. These used average development forecasts based on assumptions for fertility rates, life expectancy and net migration. In the absence of specific zonal population estimates for 2020, the relative distribution within each country in 1994 was assumed to be valid for the future.

SCENARIOS: the population projections for the period 1994-2020 were produced from a number of population projections and using a system dynamic approach. The number of EU inhabitants is predicted to increase until 2010-2014, after which it will decrease slightly until 2020.

SCENES provides new forecast for the following external factors: population, employment, GDP and motorisation rate. Forecasts for these external factors were generated by using a System Dynamics Model (SDM), which is an extension of that built for the SCENARIOS project. Average annual growth rates for population, GDP, employment and motorisation in the period 1994 – 2020 for individual NUTS2 regions are provided in the SCENES Internet Database. Due to the integration of new theoretical elements and modelling components, the SCENES SDM generates oscillating trends, which are considered as better reflecting current and realistic developments, than the former trends generated by the SCENARIOS SDM.

According to the ASTRA Reference Scenario up to 2026, the population of the EU15 is expected to grow, but this growth will slow down, and sooner or later the population is expected to stagnate and decline. All countries start to exhibit a decline in the rate of population growth, and in the case of Germany, Italy and Spain the population starts to decline by 2015 (however, ASTRA does not consider immigration from other regions outside Europe). 


	

	Employment
	STREAMS: an estimation of the employment levels for 2020 was made on the basis of EUROSTAT, DGII and DGXVI data. The estimates were for a 3% growth in full-time employment between 1994 and 2020. The corresponding figure for part-time employment is 3,8%.

SCENARIOS: many uncertainties and unknown factors are such that projections for labour force data are more difficult to achieve than trends for population or GDP. The number of employees is forecasted to decrease slowly after 2020.

According to the ASTRA Reference Scenario, the labour force in EU15 is expected to vary as follows: + 0,16% in the period 1996-2000, + 0,05 % in the interval 2000 – 2010, and – 0,27% from 2010 to 2026. Two main factors influence the size of the labour force: the size of the working age population (15 – 64 years) and the activity rate. In the past, population growth has contributed significantly to the increase of labour force. The EUROSTAT forecasts illustrates clearly that this will not continue to be the case, as the working population will become older. Eventually, the working age population will begin to fall during the next 30 years, thereby reducing the potential labour force. This trend will be partly offset by an increase in the activity rate (mainly due to an increase in participation of women to the workforce).
	

	Car ownership
	STREAMS: projections of car ownership levels in 2020 were based on official forecasts for 4 EU15 states (UK, Finland, France, Germany). The trend in car ownership was examined for these four countries and their progression towards greater car ownership was used to estimate future levels in the remaining countries. The projections estimate the overall EU15 car ownership in 2020 to increase by 37% from 1994 levels, but this is quite varied by country.
	

	Values of time
	STREAMS: the value of time is assumed to vary by trip purpose and to increase with the growth of income. The growth in the value of time was estimated using the EU15 GDP growth rate (approximately 2,55% per annum).
	

	Vehicle occupancy
	STREAMS: vehicle occupancy information was available from the EC DGXI Auto-Oil Programme. This showed a slow but steady decrease in occupancy rates from 1994 to 2020. Different car occupancy rates are specified for a range of trip purposes.
	

	Trip rates per person and per year
	STREAMS: the growth in observed trip rates per person from UK NTS data from 1975 to 1994 was used to predict future trip rates. Projected trip rates per person for 2020 were therefore forecasted to grow at similar rates to these observed trends. However, trip rates for different trip purposes have been projected to grow at different rates, reflecting the greater growth of personal and leisure trips than work related trips in the future. The growth in tourism trip rates is established separately, based on World Tourism Organisation forecasts. The modelled number of trips per person per year in 1994 is equal to 1042, based on data published in NTS for the EU member states. In 2020, this figure will rise to 1122 trips per person and per year, in line with historical evidence.


	

	Related to freight transport demand



	GDP growth
	STREAMS: data from the SCENARIOS project estimated GDP per capita growth at approximately 2,55% per annum from 1994 to 2020. This GDP growth was used as an overall check on future growth in private consumption, public consumption and investments when projections for the period 2001-2020 were developed in STREAMS.


	

	Public consumption, private consumption and investment
	STREAMS: trend growths by broad industrial branches were available from published EUROSTAT figures, for public consumption and investment (for the period 1985-1994), and for final household consumption (for the period 1985-1990). This was used in developing projections for the 33 STREAMS freight model factors for the period 2001 – 2020.


	

	Import, Exports
	STREAMS: another important assumption concerns the distribution of imports and exports with the rest of the world. Some growth rates of import and export, with their geographical breakdown, were available from DGII. The projections for the period 1997-2020 are computed by STREAMS assuming different growth rates by branch and by external country/region.

Within the SCENES project, a comparison work was undertaken between the STREAMS model and the NEAC freight flow database (from NEA, NL). The growth of trade with the rest of Europe and trade with the rest of the world forecasted for the year 2020 shows extremely large differences between STREAMS and NEAC. For most countries the growth in STREAMS is much higher than in NEAC and this holds especially for import. An explanation for these very large differences in growth is that in STREAMS very high growth assumptions have been used (e.g. +10% per annum). These assumptions are based on relatively short time-series data and projections and they should probably be reduced over time. 
	


10.3 Appendix 3: Objectives defined within EU-PROJECTS

PROSPECTS:

	Objective
	Sub-objectives
	Indicators

	1. Economic efficiency
	1.1 Economic efficiency in transport and housing markets
	- the sum of user benefits (in transport and housing), producer surpluses (including investment in rolling stock, rents), government surpluses (including investment in infrastructure) and external costs (including the costs of noise, accidents and air pollution)

	2. Protection of the environment
	2.1. Reduce energy use and avoid climate change

2.2. Reduce local and regional pollution

2.3. Protection of valuable areas (green areas, cultural heritage sites)

2.4. Avoid urban sprawl

2.5. Reduce fragmentation (of settlements and habitats)

2.6. Protect (specially defined) vulnerable areas

2.7. Reduce noise
	- CO2 cost 

- air pollution cost 

- noise cost 

- green areas 

- main land uses

a. the area of land not in use

b. the built area

c. the area of land used for transport

	3. Liveable streets and neighbourhoods
	3.1. Increase freedom of movement for vulnerable road users

3.2. Achieve positive external effects on social, cultural and recreational activity
	- vulnerable user accidents

- local activity index

	4. Safety
	4.1. Reduce traffic accidents
	- accidents (number of victims of accidents for each mode)

- accident costs for different modes and across-modes

	5. Equity and social inclusion
	5.1. Accessibility for those without a car

5.2. Accessibility for the mobility impaired

5.3. Equity and compensation to losers

5.4. Economise on taxpayers’ money
	- accessibility for those without a car

- public transport performance

- the quality of public transport with respect to the mobility impaired

- the income inequality

- the equity impact tables

- the user benefit inequality

- benefits by zone

- taxpayers’ money (the net present value of the changes in government budgets)

	6. Contribution to economic growth
	6.1. Create a potential for economic growth
	- the sum of user benefits, producer surpluses and government surpluses

	7. Intergenerational equity
	
	


SAMI:

	Category
	Policy Issues and Targets
	Policy Orientations
	Indicators

	Global Environment
	1. Climate change/local air pollution/water pollution/human health hazards

· Reduce the demand for motor vehicle travel 

· Drastic reduction of CO2 emission by vehicles

· Drastic reduction of toxic emissions by vehicles
	a) Raise vehicle purchase and registration fees
b) Stimulate use of public transport, ridesharing and telecommuting
c) Integrate land-use planning with transport services and infrastructure development
d) Economic incentives to car industry towards low-emission vehicles
e) Differentiate fuel taxes according to level of CO2 generation / local air pollution


	Overall indicators:

· Global evolution of CO2 emissions related to transport activities;

· Local level of air pollution related to transport activities.

Operational indicators:

a) Rate of growth of car ownership;

b) Average number of trips by private car per unit of GDP;

c) Average mobility (number of person-kilometres) per unit of GDP;

d) + e) Average emission (per km travelled)  of CO2 and of local air pollutants.



	Global Environment/

Local Environment
	2. Non-renewable resource depletion

· Drastic reduction of fossil fuel consumption per unit of transport performed

· Increase recycling of vehicle construction materials
	a) Differentiate fuel taxes according to content of non-renewable resources
b) Stimulate use of public transport, ridesharing and telecommuting
c) Differentiate car taxes according to level of recyclability
d) Impose minimum levels of recyclability for new cars


	Overall indicators:

· Percentage of non-renewable fuels in transport energy consumption (each year);

· Percentage of non-recyclable materials in vehicle construction (each year).

Operational indicators:

a) Market share of transport energy from renewable sources;

b) Energy consumption in transport per inhabitant per day;

c) and d) Weight of non-recycled materials per car.

	Local Environment
	3. Building corrosion/acidification

· Reduce acid components and particles (soot) in exhaust gases

· Reduce pollution impact from traffic streams on valuable buildings
	a) Impose strict maximum levels of corrosion potential in fuels available in market

b) Differentiate fuel and vehicle taxes according to corrosion potential level
c) Define spatial separation rules between motorised traffic and built heritage
	Overall indicators:

· Yearly emissions of corrosive components from transport exhaust systems into atmosphere;

Operational indicators:

a) and b) Market share of low-corrosion fuels;

c)  Average concentration of transport-related corrosive elements in atmosphere around selected valuable buildings. 

	Local Environment
	4. Land loss and fragmentation / land use

· Reduce land loss and separation effects of building new infrastructure network
	a) Integrate land-use planning with transport services and infrastructure development 

b) Introduce avoidance of territorial fragmentation as an important criterion in infrastructure design

	Overall indicators:

· Percent of total land area ‘left over’ in parcels unsuitable for any specific use;

· Percent of population living in areas that suffer from poor access to neighbouring areas caused by transport infrastructure that is impossible or unsafe to cross;

· In this issue, overall goals and indicators coincide with the operational ones.

	Safety
	5. Road safety

· Drastic reduction of road traffic fatalities 

· Especially drastic reduction of road traffic fatalities among more vulnerable road users
	a) Improve active and passive safety features of vehicles (incremental approach)

b) Improve vehicle safety through active surveillance of road and traffic conditions and of driver behaviour, blocking dangerous driving actions
c) Intensify human surveillance and punishment for dangerous driving (even without occurrence of an accident)
d) Improve infrastructure: intensify upgrading of roads to motorway-like standards and increase segregation of traffic flows of different characteristics
e) Elevate consideration of pedestrian and bicycle facilities into top priority in road design

f) Adopt especially stringent speed limitations in areas with higher density of pedestrians and cyclists
	Overall indicators:

· Number of yearly road accidents with fatalities per inhabitant, in each region;

· Number of yearly fatalities from road accidents per inhabitant, in each region;

· Number of yearly accidents involving pedestrians or cyclists, per inhabitant, in each region.

Operational indicators:

a) Percentage of cars in market with modern electronics-based safety devices (ABS, etc.);

b) Percentage of new cars sold equipped with ‘intelligent’ driver conditioning;

c) Percentage of surveyed vehicle-minutes of driving with behaviour susceptible of classification as dangerous;

d) Percentage of vehicle-miles of non-local trips produced in roads of motorway-like standard;

e1)
Flow momentum of crossings (pedestrians x vehicles) in protected conditions in relation to total flow momentum of crossings in the city; and

e2)
Extension of segregated bicycle paths per registered bicycle in the city;

f)
Extension of street length in residential areas with speed limits at 30 km/h or below.

	Economic Efficiency
	6. Efficient allocation of resources

· Promote fair allocation of costs to those who generate them 

· Promote competitive markets where state intervention is not essential 

· Increase competitive pressure (through transparency and comparability of costs) on companies operating in markets protected from competition
	a) Internalise external costs for all modes of transport;
b) Minimise cross-subsidisation of services

c) For state-owned transport companies operating under protection from competition, introduce public service contracts, force cost transparency, and promote trans-European benchmarking of operations
	Overall indicators:

· Global cost of transport per unit (passenger-kilometre or tonne-kilometre) moved 

Operational indicators:

a) Part of transport production (passenger-kilometre and tonne-kilometre) in each region that are realised in a tentatively full cost support;

b) Percentage of transport operation costs in each region that are opaquely cross-subsidised with revenues from other transport subsidies;

c) Percentage of transport operation costs in each region that are realised in a protected market with little or no competitive pressure.

	Economic Efficiency
	7. Congestion

· Drastic reduction of congestion, especially as a recurring event
	a) Integrate land-use planning with transport services and infrastructure development

b) Stimulate use of public transport, ridesharing and telecommuting
c) Charge for consumption of road space according to level of traffic demand
d) Improve infrastructure: intensify upgrading of roads to motorway-like standards and increase segregation of traffic flows of different characteristics 
	Overall indicators:

· Time lost in traffic congestion (travel time in excess of ‘normal’ value);

· Extension of road network in congested conditions above 30, 60, 120, 240 minutes per day.

Operational indicators:

a) Average mobility (number of person-kilometres) per unit of GDP;

b) Average number of trips by private car per unit of GDP;

c) Percent extension of road network at peak periods in which traffic flow is too different from targeted ‘optimum’ for corresponding link;

d) Percentage of vehicle miles of non-local trips produced in roads of motorway-like standard.

	Economic Efficiency
	8. Investments in transport infrastructure

· Avoid excessive spending of public money in infrastructure

· Avoid self-defeating traffic induction through construction of expansionist infrastructure
	a) Impose minimum levels of actual or expected traffic for any new infrastructure construction, except when in connection with very significant accessibility gains

b) Define levels of accessibility and mobility above which no new infrastructure should be built, to avoid unjustified traffic induction
	Overall indicators:

· Ratio between public and private investment in infrastructures (moving average over 3-year periods);

· Ratio between accessibility and capacity road investments (moving average over 3-year periods).

Operational indicators:

a) Defining ‘location-discounted road accessibility’ of one city as the Average Equivalent Straight Line Speed (AESLS) of connections by road between that city and its most relevant partner cities, the indicator of effectiveness of investment in infrastructure can be the ratio of the investment costs in infrastructure in the region per inhabitant and per km of gain of that AESLS (the denominator is obtained by multiplying, for each town in the region, its population by the gain in AESLS, and then summing over all towns). This indicator should be computed in moving average for 3-year periods; 

b) Percentage of the road investment made in the cities / regions  

in the upper quartile of mobility per inhabitant.

	Regional Development
	9. Regional economic development

· Avoid excessive differences of accessibility among different regions

· Stimulate, for each region, location of economic activities whose mobility needs match the accessibility profile and comparative advantages of the region
	a) Allocate regional development funds to infrastructure construction in connection to provision of equitable levels of accessibility
b) Allow ‘public service’ subsidy to guarantee competitive frequencies of service of rail, ship and air connections (passenger and freight) to regions of lower traffic density

c) Introduce regionally specified tax benefits in favour of economic activities, especially in line with the accessibility profile of the region and its comparative advantages
	Overall indicators:

· Regional Gini
 coefficient of GDP;

· Regional Gini coefficient of AESLS (see issue above).

Operational indicators:

a) Regional Gini coefficient of AESLS;

b) Regional Gini coefficient of AEISLS (a coefficient similar to the previous one, but defined for interval services);

c) Percentage of public grants given for private investments making good use of existing or planned transport infrastructure and services.



	Regional development
	10. Regional accessibility with respect to European markets

· Avoid excessive differences among regions concerning their level and calendar of integration in TENs, even for those with low traffic volumes (possibly recurring to intermodal solutions)
	a) Impose user charges on all TEN's links, and redistribute part of those funds for financing sections of lower traffic
b) Allow ‘public service’ subsidy to guarantee competitive frequencies of service of rail, ship and air connections (passenger + freight) to regions of lower traffic density 
c) Target special funds to balance the extra costs of intermodality or interoperability, where needed to circumvent accessibility deficits
	Overall indicators:

· Regional Gini coefficient of Accessibility between regional capitals by road; 

· Regional Gini coefficient of Accessibility between regional capitals by public transport (land or air).

Operational indicators:

a) Regional Gini coefficient of AESLS;

b) Regional Gini coefficient of AEISLS (a coefficient similar to the previous one, but defined for interval services);

c) Percent increase of AESLS (for the relevant cases) due to use of intermodal or interoperable solutions.

	Social Cohesion
	11. Social exclusion through excessive reliance on private transport

· Promote good access to all basic urban functions without recourse to a private car

· Avoid exclusion of citizens of very low income to public transport (through direct subsidisation)
	a) Integrate land-use planning with transport services and infrastructure development (less need for motorised travel)

b) Define minimum levels of accessibility in public transport for each type of social function, at least up to a certain level of endowment of that function
c) Replace subsidy in public transport from the operator to the citizen (except for Public Service Contracts)
	Overall indicators:

· Percentage of urban public facilities (measured by their effective traffic generation) which enjoy good accessibility by public transport; 

· Percentage of households for whom expenditure in public transport represents more than 10% of total revenue.

Operational indicators:

a) Average distance travelled from residences to public facilities of typically weekly (or stronger) attendance;

b) Based on the actual average travel time of private car clients of each public facility, calculate the number of residents within that time distance by car and calculate the travel time needed from that same facility to cover an equivalent number of residents. The ratio of these two figures is an indicator of discrimination of access conditions;

c) Percentage of households for whom expenditure in public transport represents more than 10% of total revenue (same as second overall indicator).


TRANSPLUS: 

Planning process, material integration of land use and transport

	
	Output indicators

	Material integration
	Change of urban structure
	Indicators for objectives
	Change of monetary variables

	Public Transport Oriented Development
	1. PT mileage by type (e.g. rail/metro, tram, bus)

2. Land uses within X metres from PT stops
	PT vehicle-km (or seat-km)

PT ridership

PT modal share

Average PT journey length and time
	1. PT operator costs

2. PT subsidies

	Short Distance Development
	1. Pedestrian and cycling reserved area

2. Retail, office, service facilities / housing available floor space ratio

3. Retail, office, service facilities / housing occupied floor space ratio
	Non Motorised Modes modal share
	

	Car Space Restriction
	1. Limited/priced access zones

2. Limited/priced car parking places

3. Private car parking space
	1. Road traffic

2. Car modal share

3. Vehicle occupancy

4. Average car journey length and time

5. Congestion severity index
	1. Car user costs

	
	Result indicators

	
	Change of land use efficiency
	Change of travel intensity
	Change of economic pressures

	Public Transport Oriented Development
	1. Use of brown-field land for new housing and non residential uses 

***THIS CAN BE EXPRESSED AS AN OUTPUT***

2. Density of mixed-uses within towns

3. Polynuclear development of metropolitan areas and regions
	1. Car ownership

2. Accessibility

3. Total travel volumes (vehicle-km) per capita

4. Total travel volumes (vehicle-km) per passenger

5. Total travel time per capita

6. Total travel time per passenger
	1. Pressure on PT operator budget 

2. Portion of income spent on travel (by mode and income class)

3. Disparities in costs of property development and maintenance

4. Disparities in values of land uses (land, housing, office, commercial development)

	Short Distance Development
	
	
	

	Car Space Restriction
	
	
	

	
	Indicators of impact on sustainable development

	
	Economic dimension
	Social dimension
	Environmental dimension

	Public Transport Oriented Development
	1. New shops, services and business activities

2. Change of business turnover

3. Local tax and cost of services balance

4. Local and global multiplier effects
	1. Change in number of residents

2. Change in number of households

3. Change of number of accidents and deaths/injured people

4. Change of population exposure to health harmful effects

5. Change of employment

6. Social exclusion
	1. Change of energy consumption

2. Change of air quality

3. Change of exposure to noise

4. Change of quality of housing and other building stocks

5. Change of availability /accessibility to green areas

	Short Distance Structure Development
	
	
	

	Car Space Restriction
	
	
	


10.4 Appendix 4: National Objectives

ENGLAND 

The appraisal of any form of transport investment requires a clear understanding of the objectives which are to be met. The new approach to appraisal has been constructed around the five objectives set out in “A New Deal for Trunk Roads in England”.

The Government’s over-arching objectives for transport are:

· to protect and enhance the built and natural environment;
· to improve safety for all travellers;

· to contribute to an efficient economy, and to support sustainable economic growth in appropriate locations;

· to promote accessibility to everyday facilities for all, especially those without car; and

· to promote the integration of all forms of transport and land use planning, leading to a better, more efficient transport system.

There is tension between these objectives, such that proposals may contribute to the achievement of one objective, but work against the achievement of others. Thus, appraisal must enable the decision taker to determine the appropriate balance between the five objectives.

In order to relate the impacts of proposals to these five objectives, it is necessary to identify subsidiary objectives serve to make them operational and which relate directly to the immediate impacts of proposals. The current version of the new approach to transport appraisal has been developed to appraise road proposals, thus these subsidiary objectives (and the associated criteria) are closely related to the impacts of road investment proposals. In developing these subsidiary objectives, a number of considerations have been taken into account:

· the need to reflect the five over-arching objectives; 

· the need to avoid double counting; 

· the established methods of appraising the relevant impacts; and 

· the need to present a concise overall assessment. 

The subsidiary objectives to the objectives for transport are listed in the following table. 

	Objectives
	Subsidiary Objectives

	Environment
	· to reduce the nuisance to people caused by traffic related noise and vibration; 

· to reduce the effects of road traffic on local air quality as it affects people, and to reduce the emission of greenhouse gases from road traffic; 

· to protect the character of the landscape through which roads pass; to protect biodiversity and earth heritage interests (such as geology) where they interact with roads; 

· to protect the heritage of historic resources where they interact with roads; and 

· to protect the water environment where it interacts with the road. 

	Safety
	· to improve safety for all travellers 

	Economy
	· to reduce motorised road users' journey times and vehicle operating costs; 

· to minimise the construction, land, preparation, supervision and subsequent maintenance costs of road investment proposals; 

· to improve motorised road users' journey time reliability; and 

· to support the Government's regeneration objectives. 

	Accessibility
	· to improve conditions for pedestrians and others (including cyclists and equestrians); 

· to improve access to public transport; and 

· to reduce community severance by roads (role of roads as a 'barrier' between parts of a community, and the resulting distortion of journey patterns, especially for the aged, disabled and children). 

	Integration
	· to consider the potential for all modes, either in isolation or in combination with one another;

· interaction between transport and wider issues of Government policy such as environmental sustainability and health.


IRELAND

The new Government (from 2002) put forward it programme outlining key priorities for the various policy areas including transport. The key objective for the government is to implement an integrated transport policy. This policy should be designed to:

· Overcome existing delays, bottlenecks and congestion

· Provide alternative choice by alternative modes of transport

Through the integrated approach the newly created Department of Transport will develop and implement policies designed to:

· improve regional balance

· reduce rural isolation

· reduce social exclusion

These objectives should be seen in context with Ireland’s National Development Plan (2000-2006) encompassing a public investment programme (incl. transport) of €52bln over the seven year period. The NDP has four basic strategic objectives:

· continuing sustainable national economic and employment growth

· consolidating and improving Ireland’s international competitiveness

· fostering balanced regional development

· promoting social inclusion

FINLAND

The aim of Finland's transport policy is an intelligent and sustainable transport system that properly addresses all the economic, ecological, social and cultural considerations. Thus,

· intelligent technology should be applied by transport users, service systems, vehicles and infrastructure;

· socio-economic benefits of the transport system should be maximised and, correspondingly, disadvantages and costs minimised;

· the transport sector should take environmental and quality targets for built-up areas into account; anticipate and minimise climate and environmental changes;

· the transport sector should facilitate an improvement in health and quality of life equally for all population groups in all regions.

	Target Area
	Target

	Economic efficiency and service level of the transport system
	· Movement of people and goods should be safe, moderately priced and of high quality.

· All regions should enjoy the same basic level of mobility. Both domestic and international passenger and freight services should be reliable and smooth.

· Transport information should be reliable, easy-to-use and up-to-date.

· The transport system should be developed and maintained in a cost-effective manner.

· The passenger and freight transport markets should be efficient and open to competition.

· The Finnish transport sector should be competitive on both domestic and international markets.

	Health and safety
	· The transport system as a whole should support an improvement in people's health.

· Nobody should have to die or suffer serious injuries in traffic.

	Social sustainability
	· The benefits and negative impacts of transport should be fairly distributed amongst different population groups.

· Special consideration should be given to the needs of vulnerable groups.

· Individual citizens should be able to participate in and influence the traffic planning process.

	Regional and urban development
	· Regional land use targets set at national level and the regions' own development strategies should be supported by the transport system.

· The targets concerning urban structure and cityscape should be supported by the transport system.

· The transport planning and land use planning processes should be compatible and consistent with each other.

· Traffic environment should be pleasant and safe.

· The cityscape and cultural and historic landscape shall not be altered unless there are strong reasons to do so.

	Negative impacts on the environment
	· Both global and local negative impacts on the nature shall be minimised.

· Use of natural resources (such as energy, soil materials and land) shall be minimised.


Source: Ministry of Transport and Communications Finland: Towards Intelligent and Sustainable Transport 2025.

HUNGARY 

Strategic goals and priorities of Hungarian transport policy are as follows

Promoting the EU integration process:

· improving transport infrastructure along the pan-European (TEN) corridors;

· increasing weight bearing capacity of main (transit) road network;

· making the domestic transport service providers more competitive.

Improving regional connections to the neighbouring countries:

· developing border crossing facilities according to Schengen requirements;

· improving transport infrastructure networks leading to border stations;

· developing the north-southern and west-eastern high speed road network.

Promoting regional development:

· improving regional and local road networks;

· increasing the accessibility of underdeveloped regions;

· building new bridges and regional airports;

· defining the transport service obligations of public sector, improving the quality of public transport;

· promoting sustainable mobility in urban regions.

Improving life quality, safety and protecting the environment:

· building road networks leading traffic flows off settlements;

· improving junction facilities;

· facilitating less environment polluting transport modes, technologies;

· improving traffic controlling equipment, facilitating the implementation of intelligent transport systems.

Ensuring the conditions of controlled competition and effective operation:

· establishing and operating a new transport institution system responsible for conforming to EU transport regulation;

· adopting transport pricing and subsidising systems to EU rules;

· harmonising the priorities of transport infrastructure and regional development plans.

ITALY

From the General Transport Plan 2001

The overall goal of the Italian General Transport Plan (GTP) issued in 2001 is that of strengthening the economic system and improving quality of life in a context of sustainable development. This means improving national infra​structure endowment and foster an efficient use, increase the efficiency of transport services supply (with a special attention to quality), reducing costs (e.g. through liberalisation processes), redress modal split in favour of those modes economically, socially, environmentally more efficient, support the modernisation of the sector (both in terms of management models and of infrastructure endowment).

The table illustrates the main objectives and the strategies indicated by the GTP to pursue them.

	Objectives
	Strategies

	Matching transport demand with appropriate service quality standards 
	Infrastructure strategies:

· Eliminating bottlenecks due to congestion or inadequate quality standards

· Develop logistics and intermodality

Market strategies:

· Support competition

Legislation and regulation:

· Eliminating normative ties and simplify procedures for infrastructure implementation

Organisational strategies:

· Manage relationship between regulator and service provider

· Specify quality indicators and minimum level standards

Consumer protection strategies:

· Certainty of the law

· Information accessibility 

	Matching demand with an environmentally sustainable and safe transport supply system 

(i.e. environmental compatibility in accordance with the Kyoto Protocol and other international agreements, safety, territorial rebalancing for an adequately distributed level of accessibility)
	· Support modal balance redressing, especially in urban areas

· Technological development towards energy efficiency

· Incentives to achieve an environmental and energy efficient rolling stock

· Decrease atmospheric, acoustic and landscape impact of existing infrastructure

· Guarantee Road Code enforcement

· Interventions to improve safety in urban and extra-urban roads

· Increase safety standards

	Efficiency in public resources use invested in infrastructure implementation and service provision
	· Improvement of competition conditions 

· Careful planning of investments at a national and local level

· Private funding participation to infrastructure financing (terms of involvement should be defined each time)

· Ease the ties on labour resource

	Territorial disequilibria rebalancing 

(i.e. mitigate economic growth differential in different geographical areas of the country and support an integrated approach between territorial development and mobility strategies notably in metropolitan areas)
	· Improve accessibility of peripheral areas through building network infrastructures

· Support demand of coastal navigation and air transport

· In general, any measure aimed at bridging transport services quality gap between the North and South of the country

	Integration with Europe 
	· Guarantee fluency of traffic with the rest of Europe

· Co-ordinate national transport policy with the EU Transport Policy

	Integration with the Mediterranean Area
	· Improve integration of transhipment facilities in the South of Italy within intermodal corridors running towards the North of Italy and of Europe


Source:   Ministero dei Trasporti e della Navigazione, Ministero dei Lavori Pubblici, Ministero dell’Ambiente Piano generale dei trasporti e della logistica, Gennaio 2001.

BELGIUM 
In Belgium several government levels are responsible for transport policies. Most importantly, a distinction had to be made between the federal government and the regional governments. The regions are responsible for transport (except railway transport), energy, transport and spatial planning.

As an example, information about the transport objectives at the level of the Flemish region is presented here. First of all, transport objectives are formulated in the Mobility Plan for Flanders (draft – June 2001). This plan is submitted to the Flemish parliament, but are not officially approved as the official objectives. More information can be found on http://viwc.lin.vlaanderen.be/mobiliteit.

The main objectives are:

· to keep the accessibility of economic nodes and gates at current levels or to improve it;

· to guarantee access to mobility;

· to improve transport safety;

· to improve liveability, and

· to reduce the damage to nature and the environment.

Transport objectives are also formulated in the Spatial Structure Plan for Flanders (1997) (“Ruimtelijk Structuurplan Vlaanderen”; http://www2.vlaanderen.be/ned/sites/ruimtelijk/rsv/startrsv.html)

The objectives are as follows:

· strengthening the alternatives for car transport;

· optimising the existing road network by extending it if necessary, and by categorising it, and

· the need for a mobility policy for traffic management.

At the federal level, the federal safety plan contains the objective of reducing traffic accidents.

NORWAY

Official Norwegian objectives
National:

The National Transport Plan currently in force aims to improve accessibility, reduce accidents, reduce noise and air pollution and achieve development in the remoter regions. The emphasis is on traffic safety. Improving accessibility for freight and business and achieving productive efficiency in transport is also important.

Important indicators: 

· Economic efficiency as measured by CBA including accidents, noise and air pollution

· Transport costs

· Transport costs in the districts

· Transport costs to firms

· Accessibility in the districts

· Traffic accidents

· Air pollution and noise indicators

Local (Oslo):

In preparation for the next National Transport Plan, Oslo city, Akershus county and national transport authorities were brought together to agree on a strategy for the Oslo region. They agree on high-level objectives and objectives regarding land use, public transport, walking and cycling, accessibility and environment. They recommend to develop a set of issues that must be addressed in all land use plans, and to agree on the ambition with respect to reductions in car traffic.

A key statement in the document is the following: “The land use/transport system in the Oslo region must be developed to promote economic efficiency, more environmentally friendly solutions, security in local communities and residential areas, a high level of traffic safety and efficient provision of transport services”.

DENMARK

Strategic goals and priorities for transport policy

The overall goal pursued by the Danish Ministry of Transport is to create possibilities for mobility, that is mobility that generates value (“Mobilitet der skaber værdi”). This means that policy initiatives should be directed to create possibilities for mobility based on an optimal balance between:

· Mobility (“ease of moving”) 

· Economy

· Environmental problems

· Health risks

This goal is formulated through recognising that for citizens and business alike mobility is part of the basis for the welfare society in Denmark.

This overall goal is also reflected in the recently published infrastructure investment plan (Feb 2003), where priority at the transport area was given to the following aspects:

· An improved infrastructure (maintenance and renewal)

· Reduction of congestion problems

· Connections between and within the regions of Denmark

· International traffic links and standardisation at the railway area

POLAND

Objectives of Polish transport policy

The latest document concerning Polish transport policy is “Transport policy of the State for the years 2001-2015 for sustainable development of the country”. Ministry of Transport and Maritime Economy, October 2001 (Polityka transportowa Państwa na lata 2001 – 2015 dla zrównoważonego rozwoju kraju” MTiGM, Warszawa X 2001).

The general objective of Polish transport policy is to achieve a sustainable transport system in respect of technical, spatial, economic, social and environmental conditions. Sustainability means such development of transport, which do not cause limitations of economic development. The general objective of Polish transport policy is realised through partial objectives external and internal to transport sector. 

The objectives external to transport sector are following:

· to influence transport demand in the direction of further decrease of transport intensity, rationalisation of mobility, improvement of spatial structure of the country, 

· to enable meeting transport demand of society and economy giving consideration to realising private and economic objectives without limitations,

· to decrease negative impacts of transport on environment taking into consideration rules of sustainable development.

The internal objectives of Polish transport policy are as follows:

· to achieve more sustainable modal structure of transport, e.g. through promoting railway transport,

· to increase accessibility of railway infrastructure in the whole area of the country,

· to improve level of modernity and functioning of transport infrastructure,

· to improve safety of transport.

SWEDEN: 

The transport policy objectives

In the Spring 1998, the Riksdag adopted the transport policy objectives that still apply. The objectives are designed as an overall objective and five subsidiary objectives. The overall objective of transport policy will be to ensure socially, economically efficient and long-term sustainable transport resources for the public and industry throughout Sweden.

The five subsidiary objectives are as follows:

· Accessible transport system: The transport system will be designed so that the basic transport needs of the public and industry may be satisfied.

· High transport quality: The design and operation of the transport system will allow high transport quality for industry.

· Safe traffic: The long-term objective for traffic safety is that no one should be killed or seriously injured as a result of a traffic accident. The design and operation of the transport system must be adapted to the demands following from this.

· Good environment: The design and operation of the transport system will be adapted to the requirement of a good living environment for everyone, where nature and the environment are protected from damage. The effective management of land, water, energy and other natural resources must be promoted.

· Positive regional development: The transport system will promote positive regional development by both reducing differences in opportunities of various parts of Sweden and also by counteracting disadvantages of long transport distances.

Concrete intermediate objectives have been established particularly for subsidiary objectives for transport quality, transport safety and environment. The intermediate objectives apply for a set period and are concrete and thus possible to follow up.

Source: Follow-up of the Swedish Transport Policy Objectives, a summary of the annual report for 2000. The complete report has been published in Swedish as SIKA Rapport 2000:5.

SPAIN: 

Transport Infrastructure Masterplan 2000-2007 and policy objectives

Spanish Transport Infrastructure Master Plan 2000-2007 is one of the most ambitious plan that has been developed in Spain during the last years. It comprises a total investment of more than one hundred billion euros.

Expected Investments. Spanish Transport Infrastructure Masterplan 2000-2007

	Function
	Billions €
	Percentage

	Motorways
	39.8
	38.7%

	Railways
	40.5
	39.4%

	Airports
	11.4
	11.1%

	Ports
	 7.5
	7.3%

	Other
	  3.6
	3.5%

	Total
	102.9
	100%


The basic high level objectives of the Master Plan are to:

· provide a transport network to satisfy the foreseeable demand in passenger and freight mobility;

· ensure accessibility to the whole territory through the ground transport networks and regional air services;

· improve safety, especially on roads, reducing the huge number of accidents;

· decrease the environmental impact and optimise the use of natural resources, integrating the environmental criteria into the planning, project and construction stages;

· make the most of the existing territorial potentialities;

· increase the industrial productive competitiveness within the European Market; and

· provide a suitable welfare level for the whole population, reducing potential disadvantages of natural locations.

Roads

The principal objective of the Master Plan regarding road infrastructures is the development of a motorway and high capacity road system with the aims of reducing disparities between the regions within Spain and improving the accessibility to major economic centres in Spain and to the rest of Europe.

Railways

The Spanish railways network will comprise three distinct large sub-systems with different track widths and service characteristics, as follows:

· the high speed train Madrid-Seville line (AVE) and future connection with Barcelona and the French border;

· the conventional rail network; and

· regional networks.

The overall quality of the rail infrastructure is inferior to that existing in most developed areas of the European Union. The objectives of the Master Plan are, therefore, to:

· increase journey speeds of the conventional rail network, modernising the existing lines and double tracking where necessary;

· improve the integration (connectivity) of services of the different sub-systems within Spain and with the rest of Europe;

· improve local rail services specially in the surroundings of big conurbations like Madrid, Barcelona, Seville and Valencia; and

· improve the maintenance of existing lines.

Maritime Transport

The Spanish maritime system comprises several kinds of ports with different characteristics and legal regulations. Although there are a large number of ports it must be noted that many are too small to handle international freight transport and consequently this traffic is concentrated around a small number of ports. The objectives of the Master Plan regarding the maritime system are to:

· obtain an adequate integration of the ports into the land transport system. The actions follow European guidelines trying to encourage national freight transport and favour intermodality between the port infrastructure and the domestic road and rail systems;

· solve the pressures that appear between port and city, as the coast is considered a valuable resource in urban planning;

· solve capacity constraints, by providing suitable access to the infrastructures and the internal roads;

· improve accessibility inside the areas of the ports;

· enlarge or construct new docks where necessary; and

· improve operation and management procedures, port facilities, storage areas and container terminals, passenger stations and freight loading and unloading systems.

Air Transport

During the last few years, air transport in Spain has undergone significant growth due to increased tourism and social-economic development in large metropolitan areas, and two different service structures have clearly been established. First, there are regular flights, national and international, for which Madrid and Barcelona airports are the most important. Secondly, there are flights connected with tourism industry, where Palma de Mallorca, Málaga and some airports in Canary Islands support the largest number of travellers.

AENA (Aeropuertos Españoles y Navegación Aérea) is the public Spanish corporation that is in charge of the Spanish airports and air traffic control. It is an autonomous entity that has developed its particular master plan within the global master plan of the Transport Ministry, and following the guidelines of the report "European Aeronautics: A vision for 2020” from the European Commission, regarding principal objectives that airport authorities must bear, it has established the following principles:

· to increase safety standards, reducing the number of accidents or incidents;

· to improve the punctuality records, achieving a 99% of flights with less than 30 minutes of delay;

· to reduce or mitigate the effects of noise and environmental pollutants;

· to integrate air transport systems with the rest of transport networks, obtaining adequate multimodal networks;

· to reduce costs to users, improving the technical efficiency of the system.

AUSTRIA:  

General Transport Plan, Aims and Strategies

The notion of Sustainable Mobility defines the following objectives:

· Strengthening Austria’s economic position: The expansion of the transport infrastructure should foremost support and strengthen the economic location of Austria and, at the same time, reduce the regional differences in regard to accessibility levels between the different federal states. The high-level road network should foster the cohesion within Europe, but also within Austria. The emphasis of the land-use planning should be in coordination with the main corridors, which are already well-established. 

· An efficient and demand compatible expansion of the different modal networks: The national-political interests focus on the establishment of a high-level infrastructure (tracks and knots) in connection to the neighbouring states. Expansion plans are orientated mainly towards the foreseeable traffic demand and should be handled in the most efficient way with considerations of advantages of the different modal systems and their inter-connections. 

· To increase safety: The safety of the transport system should be clearly enhanced, especially on critical sections of the motorway network such as tunnel sections; this should also be supported through a traffic management system.

· To secure the financing: The financing of the transport infrastructure should be enabled through increasing users’ and interest groups’ contributions for the discharge of the public budgets. The deficits of the financing associations should be reduced in the medium and long term in order to increase the scope of action for these associations and not to rely inappropriately on the contract between the generations.

· To facilitate the implementation: The planning and implementation processes can currently take several decades. The course of events should be shortened through a concentration of procedures and a tight project management.

Main investments planned:

For the road

· Tunnel safety (e.g. second pipe: Gräberntunnel, Plabutschtunnel, Tauern- und Katschberg​tunnel, Lainbergtunnel, Ganzsteintunnel, Ambergtunnel, Pfändertunnel.)

· Connections to the neighbour states,

· Repair and expansion of the so-called west-motorway,

· Complete expansion of the so-called south-motorway,

· Capacity increase and expansion of the connection point Vienna,

· Closing of the gap in the Phyrn corridor. 

For the railway

· The four-line expansion of the so-called west railway between Vienna and Wels,

· The gradual expansion of the south corridor (Koralm railway),

· The building of the Unterinntal line (Brenner corridor),

· Further developments of the inter-modal connection in Vienna,

· Projects for the regional transport in the conurbation areas,

· Tunnel safety.

SWITZERLAND

DETEC Department Strategy

In 1997, the EVED (Federal Department of transport, communications and energy), which was primarily concerned with technical infrastructures, became DETEC, a Department for infrastructure and the environment. This change, and the reorganisation associated with it, was the catalyst for the development of a new departmental strategy:

· It establishes the longer-term objectives and guidelines for the Department

· It contains a total view of the four task areas of the Department and ensures the linking of environmental and infrastructure policies.

· It creates transparency both internally and externally thus serving as a guide for other actors in the field and the general public.

The DETEC Strategy is in line with the principle of sustainability. It is based on the Federal Council Report of 9. April 1997 and indicates how the three dimensions of sustainability should be implemented in environmental, transport, energy and communications policy. It also emphasises the Swiss Planning Policy Guidelines, as laid down in the Federal Council Report of 22 May 1996.

DETEC's objectives

DETEC's activities are aligned with the concept of sustainable development, and support the Swiss Planning Policy Guidelines. It is conscious that this goal can only be achieved gradually and in close cooperation with partners. The concept of sustainable development requires that the task areas of DETEC:

· protect and preserve natural resources (ecological sustainability);

· ensure modern services in the sectors of transport, energy, water use, postal service, telecommunications and electronic media for the population and business. This should take place as efficiently as possible, so that the financial burden on the State and the economy remains justifiable (economic sustainability);

· ensure comparable access to basic needs and public services for all members of the population and for all parts of the country, and to guarantee the protection of people from hazards and health risks (social sustainability).

Sustainable mobility

The growth of mobility has had a positive impact on our prosperity and our quality of life. However, the boundaries of this great increase in traffic are becoming increasingly visible, in the strain on the environment, the financial burden on public-sector budgets and the erosion of non-renewable resources. Traffic is an integral part of a diverse economic and social environment.

Numerous measures and political instruments must be employed to set the process in motion that will result in a permanently sustainable transport system. To meet the demands of sustainable mobility, we need to take an holistic view of transport which includes all of the relevant aspects, such as the economy, spatial planning and the environment. It is also vital that Swiss transport policy is in line with that of the EU.

The Federal Council's objectives

The objective of the Federal Council is to guarantee sustainable mobility. According to the DETEC's departmental strategy of May 2001, this means:

· that the necessary mobility is managed in as environmentally friendly a manner as possible, and that exogenous costs are internalised so that mobility does not grow unchecked at the expense of the environment (ecological sustainability);

· that mobility needs are satisfied in as economically efficient a manner as possible, so that the financial costs to the state remain bearable (economic sustainability);

· that all sections of the population and all areas of the country have access to mobility (social sustainability).

Sectoral sustainability objectives of spatial development 

DETEC aims to foster sustainable spatial development. This means that

· nature and the landscape should be protected as far as possible during the construction and operation of infrastructures, and that the quality of the environment within settlements should be improved (ecological sustainability);

· the attractiveness of Switzerland as an economic area should be promoted (economic sustainability);

· the quality of life in settlements and social and cultural life in rural areas should be maintained (social sustainability).

Sectoral sustainability objectives of transport 

DETEC aims to guarantee sustainable mobility. This means

· that the mobility required is achieved in as environmentally sound a way as possible, and that, by internalising external costs, mobility does not increase in an unlimited way at the cost of the environment (ecological sustainability);

· that mobility needs are satisfied in as economically efficient a way as possible and thus the financial costs for the State remain justifiable (economic sustainability);

· that all sectors of the population and parts of the country have access to mobility (social sustainability).

Ecological sustainability

The reduction of the following pollution to a level which is harmless in the long term 

· Atmospheric pollutants and damage to the climate

· Noise

· Soil consumption

Pollution of landscapes and habitats

The reduction of energy consumption, in particular of non-renewable energies 

Economic sustainability

· The provision of an efficient transport infrastructure

· Efficient performance and the promotion of competition

· The increase of the economic autonomy of transport (including external costs)

· The optimum use of the existing infrastructure

· Competitive transport companies 

Social sustainability

· A basic supply throughout Switzerland ("Service public')

· The consideration of people whose access to transport is impaired

· The protection of human health and well-being and the reduction in the number of accidents

· Socially responsible behaviour of transport companies

Principles of transport policy

DETEC aims towards a coordinated transport policy. The individual modes of transport should be used according to their relative advantages and should be interconnected with one another in a sensible way (multimodal or combined transport). Spatial planning policy and transport policy should be aligned with one another.

DETEC is committed to using to the full the technical possibilities of optimisation of infrastructures, vehicles and fuels. The transport infrastructure that Switzerland requires to be at a competitive economic location should cover mobility needs as efficiently and in as environmentally sound a way as possible. The optimum use of the existing transport infrastructures (capacity management) should have priority over the building of new transport infrastructure installations.

DETEC aims to align Swiss transport policy with European transport policy. This includes an active commitment to a sustainable transport policy in Europe.

DETEC is committed to the principle that the individual modes of transport carry both their operating and their external costs themselves, so that the demand for mobility is coordinated with the total costs to the economy. Public services provided in the interests of a countrywide basic service are the exception. These public services must be clearly described and financially compensated.

DETEC sets itself the goal of increasing the proportion of public transport and of bicycle and pedestrian transport of the total traffic volume, especially for leisure traffic.

DETEC strives to ensure a high degree of safety in air, rail, cable car and ship transport, now and in the future. Safety of road traffic should be increased further.  

However, in real-life situations it is often far from clear how best to resolve target conflicts between ecological requirements, economic needs and the provision of a basic service to all parts of the country and groups of the population.

Exogenous costs/benefits

Those using Switzerland's transport infrastructure do not, at present, bear the full costs of such use. The exogenous costs and benefits of transport are thus not priced into mobility.

The originator principle applies to the way in which all transport costs – including exogenous costs and benefits – are accounted for. This concept influences the individual's choice of how they travel and leads to better competition between different modes of transport. The transport system as a whole is more efficient as a result.

10.5 Appendix 5: Project summaries

A number of recent research projects have been considered to determine the methods that they use to assess policy outcomes with the aim of determining a suitable assessment method for the SPECTRUM framework.  The projects that have been considered are SAMI, PROSPECTS, CODE-TEN, OPTIMA, FATIMA, TINA, UNECE, TENASSESS, IASON, MC-ICAM, EUNET, UNITE and TRANS-TALK and it is expected to include the results from the World Bank which is expected around Easter 2003.  In order to determine the current state of assessment frameworks a summary has been provided of research projects that have used assessment frameworks.  

SAMI - Strategic Assessment Methodology for Common Transport Policy instruments.

This European 4th framework project objectives included the definition and development of a strategic assessment methodology that could assess scenarios using CTP instruments considering both the European level and from the perspective of the Central and Eastern European countries (CEEC) and Confederation of Independent States (CIS).  The result is a meta – method which combines both Cost Benefit Analysis and Multicriteria Analysis.  This is completed through the central method of regime analysis.

EUNET  - Social-Economic and Spatial Impacts of Transport.

This European 4th framework research main objective was to develop a comprehensive method for modelling and then assessing the socio-economic impacts of new strategic transport initiatives.  The method developed for assessing the impacts is a cost-benefit and multi criteria framework and tool, which combines the functions of a monetary analysis with the ability for decision makers to apply their own weights to those impacts that can not be measured in monetary terms.  

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

The principal objective of PROSPECTS is to provide cities with the guidance, which they need in order to generate optimal land use and transport strategies to meet the challenge of sustainability in their particular circumstances.  The aims of this research project were to identify the decision - making needs of cities, to assess and enhance evaluation tools to aid decision making and to assess and enhance forecasting and analysis tools for the land use/transport system.  The main project website can be found at http://www-ivv.tuwien.ac.at/projects/prospects.html.
CODE-TEN – Strategic Assessment of corridor Developments, TEN Improvements and Extensions of the CEEC/CIS.  

The objective of CODE-TEN was to develop a strategic policy assessment methodology for evaluating the impacts of the development of pan-European corridors considering the CEEC and CIS countries.  The assessment methodology developed (DECODE) uses both the TENNASSES PAM methodology which is a goals achievement matrix and the EUNET methodology, which combines both multi criteria analysis and cost benefit analysis.

OPTIMA - Optimisation of Policies for Transport Integration in Metropolitan Areas.

The main project website can be found at

 http://www.its.leeds.ac.uk/research/index.html
The aim of this 4th framework project was to develop objective functions for efficiency and sustainability and then using different policy instruments and an optimisation method to identify strategies, which are optimal in terms of economic efficiency and sustainability in nine European cities.  The objective functions essentially are a cost benefit analysis with the strategies being compared by the Net Present Value of the future scenario with a given set of policy instruments and objectives.

FATIMA – Financial Assistance for Transport Integration in Metropolitan Areas.

The main FATIMA website is http://www.its.leeds.ac.uk/research/index.html.  

The aim of this 4th framework project was to add to the OPTIMA project by considering the potential for private financing in transport.  Objective functions were developed in order to determine the differences between strategies optimised using public funds and those optimised within the constraints imposed by private funding initiatives.
UNITE - UNIfication of accounts and marginal costs for Transport Efficiency.

The main web site for this research project is http://www.its.leeds.ac.uk/projects/unite/
The aim of the UNITE research was to develop a methodology for combining transport accounts with marginal cost pricing to assess transport strategies for economic efficiency.  This involved creating a welfare function and determining whether the information from existing European Union transport accounts was sufficient to perform a social cost benefit analysis or whether additional information was required.  
TENASSESS – Policy assessment of TENs and Common Transport Policy.

The main website for this research project 

http://www.iccr-international.org/tea/projects/tenassess.html.

This European 4th framework project aim was to develop a methodology that would include decisions on transport infrastructure investments and service evaluations in relation to policy assessment.  The method developed to do this is the TENASSESS policy assessment model (TENASSESS PAM), which is based on a goal achievement matrix (GAM).  

TINA – Transport Infrastructure Needs Assessment.

The aim of this report was to provide appraisal guidance in the framework of a common transport infrastructure needs assessment in order to establish a common appraisal method for the accession countries.  A framework approach is advocated with CBA at the centre with additional reporting on environmental impacts and other broader impacts.  The emphasis was to provide a method that would be suitable for the kind of input data that the accession countries had available to them.  Note that the Transport network for the accession countries would be connected to the TENS in the EU. 

UNECE – United Nations Economic Commission for Europe. 

This research is based on the TINA appraisal framework.  It provides guidance on the socio-economic cost benefit analysis for publicly funded projects.

IASON - Integrated Assessment of Spatial and Economic and Network effects of transport investment and policies. 

 The main Web page for this research can be found at http://www.wt.tno.nl/iason/
The aim of this research project was to develop a unified assessment framework for transport projects and transport policies at the EU level, integrating network, regional economic and macro economic impacts.  Deliverable 5 describes the situation that CBA does not consider all the indirect network impacts of the implementation of a strategy and looks how they can be included.

MC-ICAM - Implementation of Marginal Cost Pricing in Transport – 
Integrated Conceptual and Applied Model Analysis.  

The main web page for this project is http://www.strafica.fi/mcicam/.  The aim of this research is the implementation of optimal pricing in transport.  The assessment framework developed was based upon a cost benefit analysis framework, where the project drew on evidence on valuing impacts from the OPTIMA and FATIMA projects.  

TRANS-TALK – Thematic network on policy and project evaluation methodologies.

TRANS-TALK is a thematic network that has brought together professionals to discuss project evaluation methodologies and policies.  There has been three workshops that have discussed the following aspects:

1.
Policy and Project Evaluation: Context, Theory and Methods

2.
Projects, Programmes, Policies: Evaluation Needs and Capabilities

3.
Improving Evaluation Practices in Transport: Towards a Better Integration of Political and Technical Prospective

The main website for this thematic network is http://www.iccr-international.org/trans-talk/.
These research projects have all considered the required methodologies to use in order to determine which policy strategies should be implemented in the future depending on the objectives of the project and the impacts of the policies.  Each method has considered using either cost benefit analysis or a form of multi criteria analysis or a combination of the two.

10.6 Appendix 6:  Appraisal Frameworks: past research 

A number of past projects have considered which is an appropriate appraisal method to use to evaluate a set of instruments.  A selection of these projects is discussed here to provide an overview of projects that have used both MCA and CBA techniques within both interurban and urban cases, that is PROSPECTS, TINA and EUNET, FATIMA and AFFORD projects (a description of other projects considered are provided in appendix 5).

EUNET

Within this project a framework was designed where the impacts that could be monetised are included in a CBA and then the results of this CBA included in an overall MCA framework.  The impacts of the transport projects are split into four groups as presented in table A6.1.  The core impacts are included in the CBA whilst the other four groups of impacts are incorporated in an MCA.

At the MCA stage, decision makers are required to score the impacts on a scale of 0 to 100, where 0 equals a substantial negative effect and 100 a substantial positive effect.  At a preliminary stage in the project those impacts that could be monetised and those that would be included in the MCA were determined.  Table A6.2 provides an example of this separation.

This separation determined that all direct costs would be included in the CBA element of the framework along with regional and global air pollution and land take.  The other impacts of the policies would be included in the MCA.  In order to perform the cost benefit analysis, certain of the impacts needed to be converted into monetary values, including time savings, safety, pollution and land take.  The EUNET project decided to use both country specific values and standard European values and these can be found in EUNET deliverable D9 (1998).  

Table A6.1: Grouping of impacts in EUNET

	
	A: Core -CBA
	B: Non Strategic
	C: Strategic-Territorial
	D: Strategic - Non Territorial

	Direct
	Investment costs
	 
	 
	 

	
	System Operating and Maintanance costs
	 
	 
	 

	
	VOCs
	 
	 
	 

	
	Travel time
	 
	 
	 

	
	Safety
	 
	 
	Private financing

	
	User charges/revenue
	 
	 
	Attractiveness (PFA)

	Environmental
	Strategc environment
	Local environment
	 
	Resource consumption

	
	Regional air pollution
	Local air pollution
	 
	 

	
	Global air pollution
	Noise
	 
	 

	
	 
	Land amenity
	 
	 

	
	 
	Water pollution
	 
	 

	
	 
	Severance
	 
	 

	
	 
	Special sites
	 
	 

	
	 
	Landscape
	 
	 

	Indirect Socio-Economic
	 
	 
	Strategic mobility 
	Other policy synergy

	
	 
	 
	Social cohesion
	 

	
	 
	 
	spatial cohesion
	 

	
	 
	 
	Strategic economic development
	 

	
	 
	 
	Output
	 

	
	 
	 
	Employment
	 

	
	 
	 
	Land use
	 


Source: EUNET (1999)

Table A6.2: Impacts and their relevant assessment methods used in EUNET.

	Impact
	
	CBA
	MCA

	Direct
	Investment costs
	
	

	
	System operating and maintenance costs
	
	

	
	Revenue/user charges
	
	

	
	Time
	
	

	
	Safety
	
	

	
	Service quality
	
	

	Environmental 
	Noise
	X
	

	
	Local air pollution
	X
	

	
	Regional air pollution
	
	

	
	Global air pollution
	
	

	
	Landscape
	X
	

	
	Land take
	
	

	
	Land amenity
	X
	

	
	Special sites
	X
	

	
	Severance
	X
	

	
	Water pollution
	X
	

	Indirect socio - economic
	Output
	X
	

	
	Employment
	X
	

	
	Land use
	X
	

	
	Strategic mobility
	X
	

	
	Other policy synergy
	X
	

	Accessibility
	Regional accessibility
	X
	

	
	Social cohesion
	X
	

	Finance
	Private financing attractiveness
	X
	


Source: Nellthorp J et al (1998) & D3 (Accessibility indicators)

As part of the EUNET project, a computerised tool for simplifying the appraisal process was produced.  The structure of this tool is provided in figure A6.1.  It shows the data requirements for the process and the resulting output.  In determining which appraisal method that was going to be used it was important to determine what data would be required to be able to produce the CBA, MCA and FA.  This is provided in figure A6.2 below. 

The results of applying the EUNET method, the decision makers are provided with both a net present value for the project and also a relative weighted score combined with those factors that could not be included in the CBA.  This process is obviously very data intensive.  The result is an overall score for the policy package, which could then be divided into separate scores for each of the elements e.g. CBA score, MCA score, FA score.  The decision makers are able to apply their own weights to each of those assessment methods.  Data is available for each of the stakeholders, which are identified users, operators, developers, government and the EU. Examples of outputs from the EUNET decision tool are given in figures A6.3 to A6.5

Figure A6.1: The assessment tool used in EUNET
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Figure A6.2: CBA output










Figure A6.3: Example EUNET CBA output for the decision maker
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Figure A6.4: Example EUNET Financial Analysis output for the decision maker
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Figure A6.5: Example EUNET  MCA output for the decision maker

TINA

The aim of the TINA project was to describe a project appraisal method for assessing a Trans European transport Network for the accession countries.  The summary TINA appraisal framework is provided in figure A6.6 below.  The TINA approach recommends a Cost Benefit Analysis framework approach for the social appraisal of projects, where the elements can be valued in monetary terms and then additional reporting of the environmental impacts and impacts on broader policy.  

Table A6.3: TINA appraisal framework summary 

	Project Definition
	

	Nature of the problem; objectives of the project; brief project description

	Alternatives considered
	

	Brief description; reasons for rejection
	

	Effects
	Indicators

	Effects on transport system efficiency and safety
	CBA results

	Environmental impacts
	local impacts                               Regional Impacts                         global impacts

	Policy impacts beyond the transport system
	Record of relevant policies    Consistent /in conflict

	Financial viability
	Cash flows for main actors

	Constraints
	Indicators

	Other practical barriers to implementation
	Case specific


Source: TINA (1999)

The data requirements for the TINA appraisal framework are presented in figure A6.6 below.   It can be seen that the data requirements are less intensive than those for the EUNET appraisal framework and this was an intentional consideration in view of the different types and level of data likely to be available in accession countries. The framework advocates the use of descriptions of the impacts in order to complement the CBA framework. The TINA approach provides a useful example for work within the SPECTRUM project in considering the transferability of the framework.

Figure A6.6: Data requirements and outputs for the TINA approach




PROSPECTS

The previous two examples of appraisal frameworks (EUNET and TINA) were both derived in the context of inter urban transport initiatives.  SPECTRUM is also concerned with urban initiatives and the EU funded project PROSPECTS provides an example of an urban appraisal framework based upon the theory of CBA.  The PROSPECTS project identified a top objective of sustainability with six sub objectives of:

· Economic efficiency

· Liveable streets and neighbourhoods

· Protection of the environment

· Equity and social inclusion

· Safety

· Contribution to economic growth

The economic efficiency sub-objective was evaluated using CBA.  The other five sub-objectives were included through the use of the indicators and a weighting system.  To produce a consistent framework across the different schemes these six sub-objectives were combined using an objective function. The sustainability objective function (OF) used in PROSPECTS was based on an evaluation period of 30 years and is presented in equation A6.1.  The first part of the equation represents the economic efficiency sub-objective and includes air pollution, noise and accident indicators.  This is the calculation of all the costs and benefits associated with the introduction of the policy.  The second part of the equation contains the other five sub objectives, which are included as weighted levels of indicators.  One of the lower objectives in PROSPECTS was the implementation of intergenerational equity, which is presented by 
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.  This allows the objective function to take into account future resources.

Equation A6.1: 


Subject to constraints on some of the indicators of 
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OF is the overall objective function

The first term represents economic efficiency

bt is the sum of all benefits in year t

ct is the sum of all costs in year t

It is the sum of capital investments in year t

The annual cost and benefit terms are weighted by (t. This is calculated by:
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r is a country specific discount rate

( is the intergenerational equity constant (between 0 and 1)

The second part of the equation represents the other five sub objectives
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yit is the level of indicator 
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in year t

(it is the weight in year t for indicator 
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Cit is the constant/ target for indicator 
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 in year tp
Ci is the overall constraint/target for indicator 
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 (e.g. financial constraint)

Xt is the vector of levels of policy instruments, which can be used to maximise the objective function OF.

As is the case with SPECTRUM, PROSPECTS was concerned with assessing the performance of packages of instruments and so the presentation of the outputs is of particular interest. An example of the presentation of the CBA element of the objective function is provided in table 6.10.  The results of the transport model (START) and a land use model (DELTA) are entered into the appraisal framework, which then calculates the PVF, NPV and CO2 costs for each strategy.  The results of the indicators that are not included in the CBA are then reported at the bottom of the table (under indicators).  In this table the results of the CBA have resulted in a positive objective function value of £16.23 million.  In the examples presented in table A6.4 there were two different years with different cordon charges and the inclusion of a light rail transit.  This could then be compared with the results from a package of instruments without the inclusion of light rail transit or with the inclusion of alternative policy instruments.  The PROSPECTS objective function allows a core CBA element for the project appraisal and then provides flexibility as to whether the other objectives and their indicators are included in the process.  
Table A6.4:  Example PROSPECTS calculations and presentation of objective functions

	Strategy no: 4                         (M£)
	
	2006 Peak
	2006 Off Peak
	2016 Peak
	2016 Off Peak
	LRT
	

	
	
	
	250P
	0P
	250P
	250P
	YES
	

	
	Households and business (a)
	Firms (b)
	
	
	
	Government (c)
	External (d)
	Row totals

	
	
	Public transp.
	Freight transp.
	Property
	Parking/Toll collection
	
	

	Investment costs
	
	-3.17
	
	
	-0.2
	
	
	-3.37

	Transport benefits
	-148.14
	-94.33
	
	
	277.12
	-54.48
	
	-19.82

	Location benefits
	-0.17
	
	
	-6.92
	
	
	
	-7.09

	External costs
	27.65
	
	
	
	
	
	-4.55
	23.1

	Accidents
	23.41
	
	
	
	
	
	
	23.41

	Column totals
	-97.25
	-97.5
	
	-6.92
	276.92
	-54.48
	-4.55
	16.23

	Indicators
	
	
	
	
	
	
	
	

	CO2
	1,283,429
	
	
	
	
	
	
	

	Accidents
	
	
	
	
	
	
	
	

	PVF
	118.03
	
	
	
	
	
	
	


Source: PROSPECTS (2002)

OPTIMA (and FATIMA)

The OPTIMA European project was concerned with the implementation of instruments in urban areas and considered how to include the indicators for the non-monetised objectives into an objective function. This may have relevance to the work of SPECTRUM as a small number of non-monetised indicators are to be included in the framework.  The solution to this issue was to introduce penalties for cases where the results for packages of instruments did not meet the value of the target level of the indicator.  This would then disregard packages of instruments that did not meet the targets, or had a poorer rate than the do-minimum strategy.  Two objective functions were defined for this project to describe the objectives determined i.e. the Sustainability Objective Function (SOF) and the Economic Efficiency function (EEF).  The EEF performs a CBA on the policy measure to determine the policy with the best Net Present Value (NPV).  It does not include accident costs, noise or local pollution in these calculations.  Whilst it uses a shadow price of 0.25, other projects in the past have used other value for the shadow price of public funds such as 0.20.

Equation A6.2 
EEF = B - I + 0.25PVF  = NPV+ 0.25PVF
0.25 represents the shadow price of public funds (efficiency loss of tax raising)

Equation A6.3
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u is the net benefit to transport users in the target year compared with the do- minimum scenario.
Equation A6.4 
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I is the prevent value of the cost of infrastructure investment, compared to the do-minimum scenario

f is the net financial benefit to transport suppliers in the modelled target year, compared to the do-minimum scenario, taking into account both revenue and operating costs

r is the annual (country specific) discount rate.

PVF is the present value of public funds

The Sustainability objective function (SOF) is calculated using equation A6.5  The sustainability objective function (SOF) contains the same elements as the EEF, but it values fuel consumption at a higher rate.  This is shown by the hard and soft penalties imposed by the function.  The hard penalty ensures that the strategy used will not be accepted if it exceeds fuel consumption by the do-minimum.

Equation A6.5
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(There is only a hard penalty if consumption exceeds do-minimum)





y is a “soft penalty” 

The work of  OPTIMA shows that there is a way to provide a monetary value for the effects of an impact that would otherwise have been described or included in a MCA.

AFFORD

The AFFORD project used a method of CBA to determine the welfare impacts of first and second best policy packages.  One of the particular features of the outputs from this was that the overall welfare gain or loss achieved by the project was broken down into its components. These were traveller’s surplus, operators and government surplus and environmental and safety benefits.  This allows the relative benefits or losses to the stakeholders to be viewed.  

To conclude, this section has considered a wide range of urban and interurban assessment methods.  In terms of the SPECTRUM framework both MCA methods and CBA will be required, together with reporting in the form of descriptions.  The PROSPECTS project determined an objective function to include both MCA and CBA methods and this will be used as the basis for the SPECTRUM work.


The precise definition of objective functions will be considered further in future planned work on ‘Defining high level objectives and synergies’.  It is anticipated that the objective form will be amended by including the sum of the scores (on the seven point scale) for the objectives included in the description method.

10.7 Appendix 7: Classification of instruments

Urban– Regulatory instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Competition policy

	
	
	Harmonisation of tax systems

	
	
	Legislation on public-private partnership

	
	
	Public transport regulation reform

	
	
	Quality regulations (PT)

	
	
	Regulation on information provision (e.g. privacy, etc.)

	
	
	Social regulations of working conditions

	
	
	Taxi services regulation

	Transport capacity
	
	

	Private
	Road
	n.a.

	
	Parking 
	Parking standards

	
	
	Parking time constraints

	
	
	Regulation of the supply of off-street parking

	Public
	
	n.a.

	Travel demand
	
	

	Private
	Road
	Alternative work schedules

	
	
	Car-free tourism

	
	
	Company or city bicycles

	
	
	Clustering of destinations

	
	
	Company travel plans

	
	
	Cooperation among regional planning institutions

	
	
	Development densities

	
	
	Development mix

	
	
	Developments nearby transport corridors and nodes

	
	
	Infrastructure development plans

	
	
	Public awareness campaigns

	
	
	Regulatory restrictions on car use (permits, number plate restrictions)

	
	
	Telecommunications

	
	
	Traffic control

	
	
	Zoning - restricted access (car free zones, environmental zoning, linked to times of day/week, linked to vehicles type, etc.)

	
	Parking
	Enforcement of parking measures (inspection probability, fines, etc.)

	
	
	Regulating parking access according to type of vehicles

	

	Public
	
	Allocation of existing infrastructure to specific users (bus lanes)

	
	
	Bus prioritisation

	
	
	Demand-responsive systems

	
	
	Individual oriented PT solutions

	
	
	Public Transport fare structure

	
	
	Public service obligations

	Externalities
	
	

	Private
	
	Pollutant and noise emissions standards

	
	
	Regulation on freight distribution in urban areas

	
	
	Safety regulations

	
	
	Speed limits

	
	
	Standards for fuel quality in sensitive areas

	
	
	Voluntary approach to reduce environmental impacts

	Public
	
	Pollutant and noise emissions standards

	
	
	Rational use of energy in public transport buildings and facilities

	
	
	Voluntary approach to reduce environmental impacts

	Other 
	
	Citizens participation to transport planning

	
	
	Giving priority to landscape compatibility in planning and building transport infrastructure

	
	
	Harmonisation of tax systems

	
	
	Regulation on information provision (e.g. privacy, etc.)


Urban – Economic instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Public-Private Partnership

	Transport capacity
	
	

	Private 
	Road 
	n.a.

	
	Parking 
	Private parking space ownership charge

	Public 
	
	n.a.

	Travel demand
	
	

	Private
	Road
	Changes in tax rules for business travel

	
	
	Changes in tax rules for business travel

	
	
	Direct or indirect cycle subsidies (e.g. free bicycles or bus passes)

	
	
	Financial incentives to commuters to use modes other than private car

	
	
	Fuel taxes

	
	
	Incentives to car pooling

	
	
	Incentives to car sharing

	
	
	Land taxation

	
	
	Reform housing subsidy programs

	
	
	Road pricing

	
	
	Variable vehicle-related fees  (insurance, registration, licence)

	
	Parking
	Parking pricing

	Public
	
	Concessionary fares

	
	
	Financial incentives to the production and purchase of alternative fuels powered vehicles

	
	
	Fuel taxes

	
	
	Full PT integration within urban regions

	
	
	Price regulations for service provision

	
	
	Public transport fare level

	
	
	Subsidies

	Externalities
	
	

	Private
	
	Financial incentives to early replacement of older private cars

	
	
	Variable vehicle-related fees (insurance, registration, licence)

	Public
	
	Financial incentives to public transport fleet renewal

	Other
	
	Regulation on information provision (e.g. privacy, etc.)

	
	
	Vehicle ownership taxes


Urban – Physical instruments 

	Main target
	
	Instrument

	Market access and competition
	
	n.a.

	Transport capacity
	
	

	Private
	Road
	Adaptation of transport infrastructure to users with disabilities or other special needs

	
	
	Designation of on-street parking spots

	
	
	Infrastructure for non-motorised modes (pedestrian lanes, bicycle lanes, etc.)

	
	
	Lorry parks

	
	
	Terminals for promoting city-logistics solutions for freight distribution

	
	Parking
	Bus lanes

	
	
	Modify parking capacity (off street - motorised and non motorised modes)

	
	
	Park & Ride

	Public
	
	Terminals and interchanges

	Travel demand
	
	

	Private
	Road
	Allocation of existing infrastructure to specific users (pedestrian lanes, bicycle lanes, lorry routes, HOV lanes, etc.)

	
	
	Expansion of existing road network

	
	
	Infrastructure maintenance

	
	
	ITS devices for traffic management and control

	
	
	ITS driver information

	
	
	ITS to improve freight logistics

	
	
	Lorry parks

	
	Parking
	n.a.

	Public
	
	Expansion of rail-based transport infrastructure

	
	
	Infrastructure maintenance

	
	
	Improving comfort of PT vehicles

	
	
	ITS Driver information

	
	
	ITS fleet management

	Externalities
	
	

	Private
	Road 
	Design and maintenance of sidewalks, crosswalks and paths

	
	
	Environmental impact abatement facilities

	
	
	Improve engine and transmission vehicle efficiency

	
	
	Improve vehicle design and weight

	
	
	ITS speed adaptation systems for vehicles (e.g. on-board limiters)

	
	
	Traffic calming

	
	
	

	Public
	
	Black-boxes for buses

	
	
	Driver training

	
	
	Public transport fleet renewal

	
	
	ITS speed adaptation systems for vehicles (e.g. on-
board limiters)

	
	
	

	
	
	

	
	
	Rational use of energy in Public Transport buildings and facilities

	Other 
	
	ITS real-time passenger information systems


Interurban road – Regulatory instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Competition policy

	
	
	Harmonisation of tax systems

	
	
	Legislation on public-private partnership

	
	
	Quality regulations

	
	
	Social regulations of working conditions

	
	
	Standards for interoperable systems

	Transport capacity
	
	

	Private
	
	Infrastructure development plans

	Public
	
	n.a.

	Travel demand
	
	

	Private
	
	Telecommunications

	
	
	Public awareness campaigns

	
	
	Cooperation among regional planning institutions

	
	
	Car-free tourism

	
	
	Tradable emission quotas for passenger cars

	
	
	Traffic control

	
	
	Zoning - restricted access (car free zones, environmental zoning, linked to times of day/week, linked to vehicles type, etc.)

	Public
	
	n.a.

	Externalities
	
	

	Private
	
	Pollutant and noise emission standards

	
	
	Safety regulations

	
	
	Speed limits

	
	
	Standards for fuel quality in sensitive areas

	
	
	Voluntary approach to reduce environmental impacts

	Public
	
	n.a.

	Other 
	
	Creation of a European agency to deal with International Organisations

	
	
	Giving priority to landscape compatibility in planning and building transport infrastructure

	
	
	Harmonisation of controls and penalties and promotion of uniform interpretation

	
	
	Regulation on information provision (e.g. privacy, etc.)


Interurban road – Economic instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Public-Private Partnership

	Transport capacity
	
	

	Private
	
	n.a.

	Public
	
	n.a.

	Travel demand
	
	

	Private
	
	Changes in tax rules for business travel

	
	
	Fuel taxes

	
	
	Incentives to car pooling

	
	
	Incentives to car sharing

	
	
	Land taxation

	
	
	Road pricing

	
	
	Variable vehicle-related fees  (insurance, registration, licence)

	Public
	
	n.a.

	Externalities
	
	

	Private
	
	Financial incentives to early replacement of older private cars

	
	
	Financial incentives to the production and purchase of alternative fuels powered vehicles

	Public
	
	n.a.

	Other 
	
	Vehicle ownership taxes


Interurban road – Physical instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Building interoperable on-board and on street equipment

	Transport capacity
	
	

	Private
	
	Adaptation of transport infrastructure to users with disabilities or other special needs

	
	
	Expansion of existing road network

	
	
	Infrastructure maintenance

	
	
	New infrastructure for specific users (HOV lanes, etc.)

	
	
	Weight-bearing capacity

	Public
	
	n.a.

	Travel demand
	
	

	Private
	
	Axle load allowances

	
	
	ITS devices for traffic management and control

	
	
	ITS Driver information

	
	
	ITS fleet management

	
	
	Management controls systems (ramp metering)

	Public
	
	n.a.

	Externalities
	
	

	Private
	
	Environmental impact abatement facilities

	
	
	Driver training (freight vehicles drivers)

	
	
	Improve engine and transmission vehicle efficiency

	
	
	ITS speed adaptation systems for vehicles (e.g. on-board limiters)

	
	
	Improve vehicle design and weight

	Public
	
	n.a.

	Other 
	
	n.a.


Rail – Regulatory instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Access to the industry regulation

	
	
	Harmonisation of rail regulation

	
	
	Harmonisation of tax systems

	
	
	Legislation on public-private partnership

	
	
	Quality regulations

	
	
	Social regulations of working conditions

	
	
	Standards for interoperable systems

	Transport capacity
	
	Infrastructure development plans

	
	
	Regulation on line closure

	Travel demand
	
	Infrastructure access rights allocation (path allocation)

	
	
	Public awareness campaigns

	
	
	Telecommunications

	Externalities
	
	Pollutant and noise emissions standards

	
	
	Rational use of energy in buildings and facilities

	
	
	Regulation on information provision (e.g. privacy, etc.)

	
	
	Safety regulations

	
	
	Voluntary approach to reduce environmental impacts

	Other 
	
	Giving priority to landscape compatibility in planning and building transport infrastructure

	
	
	Improvement of rail service quality for freight


Rail – Economic instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Public-Private Partnership

	Transport capacity
	
	Incentives to open/close rail lines

	Travel demand
	
	Financial incentives to rail operators (incl. subsidies)

	
	
	Fuel taxes

	
	
	Infrastructure access rights allocation (path allocation)

	
	
	Price regulations for service provision 

	
	
	Concessionary fares

	Externalities
	
	Financial incentives to public transport fleet renewal

	Other 
	
	n.a.


Rail – Physical instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Building interoperable on-board and on street equipment

	Transport capacity
	
	Adaptation of transport infrastructure to users with disabilities or other special needs

	
	
	Expansion of conventional rail-based transport infrastructure

	
	
	High speed rail network

	
	
	Infrastructure maintenance

	
	
	Railway connections for industrial parks and commercial areas

	
	
	Weight-bearing capacity

	Travel demand
	
	n.a.

	Externalities
	
	Environmental impact abatement facilities

	
	
	Public transport fleet renewal

	Other 
	
	ITS real-time passenger information systems


Air – Regulatory instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Bilateral or multilateral agreements

	
	
	Competition policy

	
	
	Harmonisation of air regulation

	
	
	Harmonisation of tax systems

	
	
	International conventions

	
	
	Legislation on public-private partnership

	
	
	Quality regulations

	
	
	Social regulations of working conditions

	Transport capacity
	
	Infrastructure development plans

	Travel demand
	
	Infrastructure access rights allocation (slot allocation)

	
	
	Land use planning around airports

	
	
	Public awareness campaigns

	
	
	Route capacity sharing

	
	
	Telecommunications

	Externalities
	
	Land use planning around airports

	
	
	Pollutant and noise emissions standards

	
	
	Rational use of energy in buildings and facilities

	
	
	Safety regulations

	
	
	Voluntary approach to reduce environmental impacts

	Other
	
	Computer reservation system regulations

	
	
	Giving priority to landscape compatibility in planning and building transport infrastructure

	
	
	Regulation on information provision (e.g. privacy, etc.)


Air – Economic instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Public-Private Partnership

	Transport capacity
	
	n.a.

	Travel demand
	
	Differentiated landing charges

	
	
	Emission trading

	
	
	Fuel taxes

	
	
	Infrastructure access rights allocation (slot pricing)

	
	
	Price regulations for service provision

	Externalities
	
	n.a.

	Other 
	
	Creation of a European Aviation Safety Authority to establish minimum safety conditions


Air – Physical instruments 

	Main target
	
	Instrument

	Market access and competition
	
	n.a.

	Transport capacity
	
	Adaptation of transport infrastructure to users with disabilities or other special needs

	
	
	Infrastructure maintenance

	Travel demand
	
	n.a.

	Externalities
	
	Environmental impact abatement facilities

	Other 
	
	Computer reservation system regulations


Sea and inland waterways – Regulatory instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Competition policy

	
	
	Harmonisation of tax systems

	
	
	Legislation on public-private partnership

	
	
	Quality regulations

	
	
	Simplify the regulatory framework

	
	
	Simplify the rules on how ports operate

	
	
	Social regulations of working conditions

	Transport capacity
	
	Infrastructure development plans

	Travel demand
	
	Telecommunications

	
	
	Public awareness campaigns

	Externalities
	
	Pollutant and noise emissions standards

	
	
	Safety regulations

	
	
	Voluntary approach to reduce environmental impacts

	Other 
	
	Giving priority to landscape compatibility in planning and building transport infrastructure

	
	
	Regulation on information provision (e.g. privacy, etc)


Sea and inland waterways – Economic instruments 

	Main target
	
	Instrument

	Market access and competition
	
	Public-Private Partnership

	
	
	Concession policy

	Transport capacity
	
	n.a.

	Travel demand
	
	Fuel taxes

	
	
	Price regulations for service provision

	Externalities
	
	n.a.

	Other 
	
	n.a.


Sea and inland waterways – Physical instruments 

	Main target
	
	Instrument

	Market access and competition
	
	n.a.

	Transport capacity
	
	Adaptation of transport infrastructure to users with disabilities or other special needs

	
	
	Infrastructure maintenance

	Travel demand
	
	n.a.

	Externalities
	
	Environmental impact abatement facilities

	Other 
	
	n.a.


 10.8 Appendix 8: Glossary of instruments
	
	Instrument
	Description
	Key implementation parameter

	
	Adaptation of transport infrastructure to users with disabilities or other special needs
	All modes – Physical

Technical measures aimed at reducing problems that impaired mobility users face when travelling (accessibility of transport modes, wheelchair stability, environmental accessibility). These measures often include improvements in the field of safety, manoeuvrability of the wheelchair equipment, comfort, acceptability for the user (control for wheelchair motion and adjustment of seat height and shape, audiovisual feedback of crucial functions, safety warning and hep functions through the User Interface) and financial viability

Source: The TRANSWHEEL (DE 3013) approach, paper by Prof. A. Naniopoulos, and Dr. E. Bekiaris.

http://www.dinf.ne.jp/doc/english/Us_Eu/-conf/tide98/117/naniopoulos_a.html 
	To be defined for specific infrastructure typologies

	
	Alternative work schedules 
	Urban – Regulatory

Alternative work schedules refer to the practice by employers of allowing employees to vary their attendance pattern. These practices include flexible working hours (flexible start and finish times within a certain range), staggered shifts (planned change of start and finish hours applied to all or a proportion of employees), compressed work weeks (longer working days over a shorter working week), etc..

Source: KonSULT Knowledgebase
	% of workers adopting alternative work schedules on the total of employees

	
	Axle load allowances
	Interurban - Regulatory 

Axle-load allowances refer to total allowed weight of heavy haul trucks that have a significant impact on the design and maintenance of road surface and subsurface structures. Some streets are believed to have a road structure that would support the heavy vehicles generated by the log and quarry operations that use those routes for hauling. The additional truck weight fees that are paid annually as part of truck licensing support road maintenance for these roads.

Source: Metropolitan King County – Washington State

www.metrokc.gov/ddes/lusd/grm/deis/Section3-12.PDF 
	% of truck fleet affected

	
	Bilateral or multilateral agreements
	Air – Regulatory

Part of the wide set of principles, laws, treaties, conventions, rules and regulations governing outer space that were elaborated under the auspices of the United Nations Organization, and thus shaping the international “space law”, that can be described as the body of law applicable to and governing space-related activities. The agreements are signed by those States willing to fulfil the “5 principles” relating to the exploration and use of outer space. The five sets of principles have the legal status of General Assembly Resolutions. They provide generally accepted principles, rules and standards by which States may, and very often do, govern their space related activities.

Source: United Nations Office for Outer Space Affairs (UN-OOSA) http://www.oosa.unvienna.org/FAQ/splawfaq.htm 
	n.a.

	
	Black boxes for buses
	Urban – Physical

Black boxes are mobile test units to be placed in cars, buses, trains or taxis. They can help identify causes of an accident occurred anytime to the vehicle, since they use technology similar to that used in the airline industry. Black boxes possess devices recording drivers' braking and speed and any other information on the vehicle. This information can also be automatically and instantly transmitted from cars involved in crashes to a central database (as for the GSD Vault's auto-crash database launched in the USA in 2002 by IBM Corporation, Insurance Services Office, Inc. and the Safety Intelligence Systems Corporation).

Source: DRIVERS.com, http://www.drivers.com/cgi-bin/go.cgi?type=ART&id=000000553&static=1
	% of blackboxes installed on the total bus fleet consistence

	
	Building interoperable on-board and on street equipment
	Interurban road, rail – Physical

Interoperability refers to the capacity to make travel across frontiers without stopping. This is currently limited by divergent technical and operating rules. The EU is particularly involved in promoting interoperability in interurban road transport (toll services) and in high speed and conventional rail systems. 

Source: EC - DGTREN http://europa.eu.int/comm/transport/rail/interoperability/high_speed_en.htm  
	% of equipped vehicles and frontiers

	
	Bus lanes
	Urban – Physical

Bus lanes are traffic lanes on a surface street reserved for the exclusive use of buses. Bus lanes are frequently in effect only during the peak hours in the peak direction. They can be located either at the curb or in the median. With curbside bus lanes, bicyclists and right turners are usually permitted. In a very few cases, carpools are also allowed. Median bus lanes can be located in the median, usually of a wide boulevard, if there is sufficient room, to permit buses to pass each other. Another option is a contraflow bus lane, a lane in the opposite direction on what would otherwise be a one-way street. They can sometimes provide more direct routing for buses when one-way street patterns create detours.

Source: BRT (Bus Rapid Transit) Reference Guide – U.S. Dept. of Transportation - http://www.fta.dot.gov/brt/guide/buslanes.html 
	% of bus lanes on the total bus network length

	
	Bus prioritisation
	Urban - Regulatory 

Use of bus lanes (see previous) and priority at crossings and junctions on roads and streets. 

Source: IPTS Report - A Transition to Sustainable Mobility
http://www.jrc.es/iptsreport/vol11/english/Tra5E116.htm 
	% of prioritised junctions

	
	Car-free tourism 
	Urban, Interurban road – Regulatory

Practice of aiming to make it easy and enjoyable for visitors to arrive and explore an area by public transport, walking and cycling, and to encourage more of their visitors to leave their cars behind them. Most car-free tourism activities are focusing their efforts on key tourism areas, but some are working on schemes that are county or district-wide. Car-free tourism is a part of authorities’ car-free leisure strategy.

Source: Car-Free Leisure Network

http://www.transport2000.org.uk/goodpractice/ CarFreeLeisure.htm
	n.a.

	
	Changes in tax rules for business travel
	Urban, Interurban road – Economic

Rules allowing differentiated fares and tax deductions for business purposes travels.

Source: http://www.nbmda.org/what/tax_tips/Tax_Rules_for_Deducting.html 
	Tax deductions to be specified for specific business travel schemes 

	
	Citizens participation to transport planning
	Urban - Regulatory 

Practice endorsed as being one of the essential components of integrated and sustainable policies. It can be performed through either formal or informal types of involvement of citizens and stakeholders in the urban decision-making. Formal participation processes are based on a legal background and supposed to cause only minor changes to the planning process, whereas informal participation involve citizens from the very beginning of the plans drafting, allowing more active input from and discussion processes with the larger public.

Source: TRANSPLUS Deliverable 5 “Promoting the Integration of Citizens and Stakeholders in Urban Decision Making”
	

	
	Clustering of destinations
	Urban - Regulatory 

Clustering refers to land use patterns in which common destinations are grouped close together. Clustering improves accessibility by reducing travel distances and improving transportation options. It is an important part of land use management strategies including access management, location efficient development, new urbanism, smart growth and transit-oriented development. Clustering is usually implemented by local governments and developers, and often requires changes to development policies and practices that allow and encourage higher densities and more flexible parking requirements.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia 
	Accessibility with alternative transport modes (PT, walking, cycling) 

	
	Company or city bicycles
	Urban – Regulatory

Public or private funds can be used to enhance the attractiveness of cycling and to encourage mode switching: for instance, private companies or individuals may be given by the local authority some bicycles, with the agreement that if they are used to travel more than a given distance, they can keep bicycles for free.

Source: Banister and Marshall, 2000
	Number of free bycicles

	
	Company travel plans
	Urban – Regulatory

Company travel plans consist of a strategy (package of measures) directed to influencing the travel behaviour of employees, suppliers, visitors and customers in order to reduce the overall transportation impact. The range of possible interventions can be regulatory (appointment of a company travel co-ordinator, adoption of flexible working hours, incentives to ride sharing, etc.), physical (reduction of parking areas, etc.) and economic (payments for cycling, parking charging, etc.). 

Source: KonSULT Knowledgebase
	% of employees using a company travel scheme

	
	Competition policy
	All modes – Regulatory

Set of laws and regulations issued both at a national and EU level aimed at controlling cartels and other anticompetitive agreements between companies, controlling major cross-border mergers in the EU, introducing competition in monopolistic sectors, controlling state aid in the EU.

Source: http://europa.eu.int/comm/competition/index_en.html 
	n.a.

	
	Computer reservation system regulations
	Air – Regulatory

Set of rules to regulate competition, and to ensure that the computer reservations systems (CRS) industry (i.e. automated means of creating airline reservations electronically) could not discriminate against each other, against airlines, or travel agencies.  A main purpose of the regulations was to ensure CRS business practices did not distort airline competition between system owning and non-owning airlines.

Source: WORLDSPAN Travel Information

http://www.worldspan.com/home.asp?fPageID=568 
	n.a.

	
	Concession policy
	Maritime – Economic

Offer of tax incentives/tax abatements that attract ship-owners, which allows them to switch flags and contemplate relocation. In order to combat this fiscal competition several EU Member States have taken action that is intended to make their tax environment more attractive to shipping companies. Such tax abatements are considered to be State aid. Since the aim of State aid within the Common Transport Policy is to boost the competitiveness of Community fleets on the world market for sea transport services, tax concession systems require, without exception, a link with a Community flag. Moreover, since the aim is also to help to expand the maritime transport sector and the number of jobs within that sector in the Community's interest, the tax incentives must be restricted to maritime transport activities. The Member States' normal taxation practice is maintained for all other activities, shareholder dividends and directors' pay.

Source: Activities of the EU – Summaries of Legislation / Transport

http://europa.eu.int/scadplus/leg/en/lvb/l24189.htm 
	Tax abatement

	
	Concessionary fares
	Urban – Economic

Reduced or halved price travel scheme for local bus journeys, aimed at people with peculiar features (e.g. those who have a disability, or have suffered an injury, or have a learning disability, the blind or partially sighted, the profoundly or severely deaf, etc.) or meeting certain requirements (men and women over 60, children, students or military, residents in a certain area) are eligible. In order to obtain a pass allowing this reduced travel scheme, eligible people must produce a proof of eligibility (medical evidence, proof of residence), issued by local authorities. 

Source: Cornwall Countywide Concessionary Fares Information

www.cornwall.gov.uk/Transport/buspass/default.htm 
	% of eligible people on total population

	
	Cooperation among regional planning institutions
	Urban, Interurban road – Regulatory 

Principle according to which trans-European, interregional and trans-frontier cooperation between states, regional authorities and local authorities in the sphere of spatial development has to be strengthened, especially between the countries of West Europe and Central and East Europe in order to ensure the social and territorial cohesion of the European continent as a whole. This principle was defined by the Ministers of the states of the Council of Europe, with the adoption of the policy document “Guiding Principles for Sustainable Spatial Development of the European Continent”. This highlighted the necessity of a “coherent strategy for the integrated and regionally balanced development of our continent, while based on the principles of subsidiarity and reciprocity, strengthens competitiveness, cooperation and solidarity among local and regional authorities across borders, thereby making a contribution to the democratic stability in Europe”.

Source: Council of Europe – Cultural Cooperation

http://www.coe.int/T/E/Cultural_Co-operation/Environment/CEMAT/List_of_Conferences/-01_resol2000.asp 
	n.a.

	
	Creation of a European Aviation Safety Authority to establish minimum safety conditions
	Air – Regulatory

The adoption on 15 July 2002 of a European Parliament and Council Regulation (EC) No 1592/2002 opens the way for a new Community system of air safety and environmental regulation and for the establishment of the European Aviation Safety Agency (EASA), which will start operating in September 2003. The mission of the Agency is to assist the Community in: a) establishing and maintaining a high, uniform level of civil aviation safety and environmental protection in Europe; b) facilitating the free movement of goods, persons and services; c) promoting cost efficiency in the regulatory and certification processes; d) assisting Member States in fulfilling their ICAO obligations on a common basis; e) promoting worldwide Community views regarding civil aviation safety standards.

Source: European Aviation Safety Agency

http://europa.eu.int/agencies/easa/index_en.htm
	n.a.

	
	Demand-responsive systems
	Urban – Regulatory

As a whole, any systems of providing designated public transportation, which is not a fixed route system, namely advanced transport information systems used by local authorities and transport organisations for contract management associated with social services, home to school transport and a variety of other transport services. They feature capabilities for real-time dynamic scheduling of journeys, offering a complete solution for any organisation scheduling fleet or contract transport management.

Source: MOBISOFT – Mobile Data Software; ILRU (Independent Living Research Utilization)

http://www.mobisoft.fi/mobisoft-uk/msukweb2/News1.htm   http://www.dlrp.org/html/topical/transportation/Trans_drs.html 
	% of area served with DRS on the total area served

	
	Design and maintenance of sidewalks, crosswalks and paths
	Urban – Physical

Architectural and engineering works aiming at increasing safety by providing and improving facilities to enhance safe and efficient opportunities for people to walk near streets and highways. 

Source: “Design and safety of pedestrian facilities”, US Dept. of Transportation – Pedestrian Safety/Refe-rence Library
http://safety.fhwa.dot.gov/fourthlevel/-pdf/DesignSafety.pdf 
	n.a.  

	
	Designation of on-street parking spots
	Urban – Physical

Lanes designated as on-street parking by a road administrator. A typical example is on-street parking area, where traffic administrator specifies sections, periods, and lanes to be reserved for parking lane.

Source: Automobile Club of New York (AAANY)
	Number of on-street parking spots on the total number of parking places available

	
	Development densities
	Urban - Regulatory 

Standards for population and employment densities can be planned for newly built urban districts in order to reduce the length of journeys and foster the use of cycling and walking.

Source: KonSULT Knowledgebase
	Density standard

	
	Development mix
	Urban - Regulatory 

Planning a mixed land use in new urban developments or in re-planning existing urban districts (i.e. planning areas in which employment places, leisure places, schools, houses and other attractions are close each other). Traditional zoning manages the externalities of development by separating land uses (commercial, residential, office, etc.).  This approach dictates both the look and use of all buildings in a community. A Building Type Zoning Code allows market demand to determine the mix of uses, within the constraints of building type set by the community. The community establishes zones of building type and allows building owners to determine the uses. The look and layout of a street is carefully controlled to reflect neighbourhood scale, parking standards, and pedestrian accessibility, but building owners and occupants are allowed maximum flexibility to determine how the buildings will be used.
Source: KonSULT Knowledgebase, EPA Smart Growth Database – US Environmental Protection Agency 

http://cfpub.epa.gov/sgpdb/glossary.cfm
	Ratio non residential/residential (in terms of surface or volume)

	
	Developments nearby transport corridors and nodes
	Urban - Regulatory 

Planning denser developments in those areas where public transport facilities are readily available

Source: KonSULT Knowledgebase
	Density of population around PT stops (e.g. within 500 m)

	
	Differentiated landing charges
	Air – Economic

Differentiated landing charges are tax differentiation tools applied to aircrafts according to the noise their engines make, their level of pollution or the time of day they are flying (peak/off-peak). 

Source: Department of Economics - University of Southampton / EC 112 Economics of the Environment; Lecture 7: Economic Instruments I - Taxes and Charges. 

www.economics.soton.ac.uk/courses/ec112/NLECT7.DOC 
	Level of landing charge

	
	Direct or indirect cycle subsidies (e.g. free bicycles or bus passes)
	Urban - Economic 

Public or private funds can be used to enhance the attractiveness of cycling and encourage mode switching: for instance, direct or indirect cycle subsidies such as the provision of free bicycles and bus passes as a compensation for agreeing not to own a car can be used.

Source: Banister and Marshall, 2000
	Volume of subsidies

	
	Driver training 
	Urban, Interurban road – Physical

Driver education and training programs for drivers can emphasise techniques making vehicle related staff energy-conscious and sensitive to service and driving style. Drivers are encouraged to drive smoothly and without harsh acceleration or deceleration. 

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Number of hours dedicated to training courses (yearly)

	
	Emission trading
	Air – Economic

Emission trading is a market-based approach to achieving environmental objectives that allows those countries reducing greenhouse gases emissions below what is required to trade the excess reductions to offset emissions at another source. Article 17 of the Kyoto Protocol provides the legal basis for trading of greenhouse gases allowances between Annex B countries with an emissions reduction commitment under the Protocol.

Source: Arthur Andersen for IATA, Emissions trading for aviation - Workstream 3: Key findings and conclusions, IATA website http://www.iata.org 
	n.a.

	
	Enforcement of parking measures (inspection probability, fines, etc.)
	Urban - Regulatory 

Set of measures aimed at strengthening the effectiveness of law enforcement in terms of observance of parking regulation, providing for fines and penalties in consequence to hazard violations, meter, disabled parking space violations, general violations, fire lane violations, etc., all subject to a monetary fine, plus possible vehicle towing and/or immobilization of the vehicle for repeated, unpaid fines, if needed to ensure enforcement.

Source: Carnegie Mellon Parking Services

http://www.cmu.edu/ba/parking/enforcement.html 
	Number of employees hired for inspections

	
	Environmental impact abatement facilities 
	All modes – Physical

Set of tools, equipment and devices set to regulate land development in such a way that pollution, noise-sensitive land uses are either prohibited from being located adjacent to the pollution source, or that the developments are planned, designed, and constructed in such a way that pollution or noise impacts are minimized (e.g. noise barriers).

Source: U.S. Department of Transportation - Federal Highway Administration - Office of Natural Environment - Noise Team; Rubber Pavement Association.
	To be specified for single equipment categories

	
	Expansion of conventional railborne transport infrastructure 
	Urban, Rail - Physical, Economic

Projects that address rail infrastructure and systems deficiencies in order to provide substantial public benefits such as mitigating highway traffic congestion, reducing transportation emissions, reducing energy used in transportation, or improving the overall efficiency of railroad operations. This includes upgrading of existing lines and re-openings of closed lines.

Source: US National Rail Infrastructure Program Act, April 2003.

http://thomas.loc.gov/ 
	Km of new rail infrastructure on the total existing infrastructure (calculated over a medium long period, say 5-10 years)

	
	Expansion of existing road network 
	Urban, Interurban road – Physical, Economic 

Expansion of the road network means building of new road infrastructure and also upgrading of the existing one. It includes preparation of a road investment component that is economically viable, technically feasible, and socially and environmentally responsible. 

Source: Asian Development Bank - Preparing Road Network Expansion Project

http://www.adb.org/Documents/-ADBBO/PPTA/32373012.ASP 
	Km of new road infrastructure on the total existing infrastructure (calculated over a medium long period, say 5-10 years)

	
	Financial incentives to commuters to use modes other than private car
	Urban – Economic

Resources and incentives given to drivers in order that they reduce their automobile trips, shifting to other means of transport. They include several types of incentives that encourage alternative commute modes, namely: a) Parking Cash Out, b) Travel allowances, c) Transit and rideshare benefits (Commuter Check), d) Reduced employee parking subsidies, e) Company travel reimbursement policies, f) Tax and other government policies that support such programmes. Commuter financial incentives can be prorated according to how much employees use alternative modes. 

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	To be specified for single financial incentives categories


	
	Financial incentives to early replacement of older private cars
	Urban, Interurban road – Economic

Also known as “scrappage schemes”, they are Government initiatives to accelerate vehicles scrapping for reducing transport-generated air pollution from older cars, because of their disproportionately high contributions to pollution. Qualification for a scrappage incentive should be based on the actual emissions of vehicles scrapped (and those replacing them). 

Source: UNDP/World Bank Energy Sector Management Assistance Programme (ESMAP), South Asia program on Urban Air Quality Management, http://www.worldbank.org/sarurbanair 
	Level of financial incentive per vehicle scrapped

	
	Financial incentives to private rail operators
	Rail – Economic 

Set of financial packages to improve performance, deliver stewardship obligations, and accommodate volume growth of railway traffic, in order to run the rail network efficiently and effectively.

Source: Office of the Rail Regulator, United Kingdom.

http://www.rail-reg.gov.uk/network_operation/no1003.html 
	To be specified for single financial packages

	
	Financial incentives to public transport fleet renewal 
	Urban, Rail – Economic
Set of financial incentives to public transport and rail companies whose overall objective is to improve the environmental performance of the fleet composition by replacing older, more polluting vehicles with newer, cleaner ones. The adoption of vehicle scrappage schemes, import bans on certain vehicles or financial incentives would decrease the average age of vehicles. 
Source: European Environment Agency (EEA) - Indicator Fact Sheet/TERM 2002 33 AC - Average age of the vehicle fleet.
	Level of financial incentive per new vehicle

	
	Financial incentives to the production and purchase of alternative fuels powered vehicles 
	Urban, Interurban road – Economic 

Incentives aimed at encouraging consumers and fleet managers to purchase more efficient, less polluting vehicles (e.g. hybrid and fuel cell powered HGV, LGV, cars, etc.). Incentives may range from tax reductions or exemptions to economic incentives to scrappage.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Level of tax reduction

	
	Fuel taxes
	All modes – Economic

Fuel taxes are generally levied on the purchase of fuel, and are usually raised by national governments for general income purposes. Nevertheless, some differentiations by fuel type (most pollutant fuels are taxed more heavily) and by mode (aviation fuel - kerosene - is in general not taxed) may exist.

Source: KonSULT Knowledgebase
	Fuel tax rates


	
	Full PT integration within urban regions
	Urban - Regulatory 

Policy addressing the integration of urban land use and transport planning, whose core target is the significant long-term potential for greenhouse gas emission reductions, attainable through a series of measures: a) implementation of integrated strategies addressing public transport routes and higher residential or commercial density for current or emerging major urban regions; b) subdivision design which supports a reduction in car dependence; c) action by local government to encourage increased population density in appropriate areas; d) policy guidelines and research to support more efficient outcomes from urban land development decisions.

Source: National Greenhouse Strategy - Module 5 - Efficient Transport and Sustainable Urban Planning

http://www.greenhouse.gov.au/pubs/-ngs/factsheets/mod5.html 
	n.a.

	
	Giving priority to landscape compatibility in planning and building transport infrastructure
	All modes - Regulatory 

Environmental, social and health impact assessments of transport-related projects, plans and activities are preventive tools for integrating broader considerations into transport planning. Landscape compatibility concerns must be integrated already in the early phases of the infrastructure planning process.

Source: UNESCAP - http://www.unescap.org/tctd/rap/rap5.htm
	n.a.

	
	Harmonisation of air regulation 
	Air – Regulatory

Harmonisation is the attainment of a comparable level of operational system performance by utilisation of compatible standards, specifications and procedures. EATCHIP is a cooperative programme coordinated and managed by EUROCONTROL in partnership with the national ATM providers and other institutions. Its objective is the harmonisation of European air traffic management services by 1998, leading to integration by the beginning of the 21st Century. EUROCONTROL will contribute to the implementation of the Single European Sky through the development of implementing rules, which will complement the high level regulations. 

Source: EUROCONTROL, http://www.eurocontrol.be 
	n.a.

	
	Harmonisation of controls and penalties and promotion of uniform interpretation
	Interurban road – Regulatory

Harmonisation is the attainment of a comparable level of operational system performance by utilisation of compatible standards, specifications and procedures. Harmonisation in the field of safety includes the promotion of a common agreement on the areas of non-compliant behaviour by road users and the assessment and promotion of the use between the Member States of traffic safety measures that try to influence driver behaviour, such as regulations and enforcement, safety campaigns, driver training and in-car devices, in order to determine their potential benefits and relative cost-effectiveness. 

Source: based on 

http://europa.eu.int/comm/transport/extra/road_safety.pdf 
	n.a.

	
	Harmonisation of rail regulation
	Rail – Regulatory

Creation of an integrated railway area presupposing a common system of technical regulations and standards at European level, by establishing a European Railway Agency for Safety and Interoperability (ERA). 

Source: Association of German Transport Companies (VDV)
www.europa.eu.int/comm/transport/rail/library/vdv-en.pdf 
	To be specified for single interoperability and safety standards

	
	Harmonisation of tax systems
	All modes – Regulatory

Introduction of a common European tax in place of the current system of national contributions, by unifying tax collection levels for direct taxes (income tax, corporate tax, saving tax, capital gains tax) and indirect taxes (excise duties, VAT, environmental taxes). Some tax harmonisation is already available in the EU as regards excise duties for cigarettes and alcohol, and mineral fuels (oil and petrol).

Source: The Institute For Fiscal Studies (IFS) – Tax Law
http://www.ifs.org.uk/taxlawindex.shtml 
	n.a.

	
	High speed rail network
	Rail – Physical

High speed trains that travel at speeds of 250-350 km/hr (150-210 mph) on dedicated trackage, and penetrate into city centres where they connect with metropolitan transit systems, are in routine revenue service in a number of countries around the world. The pioneers have been the Japanese Shinkansen and French TGV (Train a Grande Vitesse) which came into revenue service in 1964 and 1981 respectively. Since then, intercity high-speed rail services have been introduced in Germany, Great Britain, Italy, Spain, and Sweden. Many other countries — Australia, Brazil, Canada, Finland, Korea, Norway, Russia and Taiwan — have high speed rail systems under construction or at least on the drawing board.

Source: https://hpds1.mit.edu/retrieve/1007/section+9.pdf 
	% of high speed link on the total intercity network length

	
	Improve engine and transmission vehicle efficiency
	Urban, Interurban road – Physical

Set of technical and engineering actions for the vehicle’s design and materials improvements to reduce engine friction, variable valve control to improve engine power and efficiency, more gears in the transmission, reducing tyre-rolling resistance. Air pollution benefits will come from improved exhaust catalysts, more sophisticated control of engines, cleaner fuels, and better total propulsion system integration. Different propulsion technologies such as hybrids and fuel cells can also induce greater efficiency.

Source: Sloan Automotive Laboratory  - internal combustion engines, automotive technology, energy, air pollution, and combustion, http://web.mit.edu/sloan-auto-lab/ 
	Efficiency standards to be specified for single vehicle categories


	
	Improve vehicle design and weight 
	Urban, Interurban road – Physical

The measures involving vehicle design and weight try to influence energy consumption by reducing the vehicle running resistance (accelerating resistance, rolling resistance, air resistance), and include optimisation of the design, development and employment of lightweight materials, reduction of running resistance (accelerating resistance, rolling resistance, air resistance).

Source: RUBENS project, Rational Use of Energy Best Practice Guide for Urban Public Transport in European Cities, http://www.tis.pt/proj/rubens 
	Change in vehicle specific fuel consumption

	
	Improving comfort of PT vehicles
	Urban – Physical

Comfort improvement, as far as PT is concerned, must include equipment design, accessibility (for people with limited mobility, the elderly, and people carrying bags or accompanying young children), and environmental performance (quietness of the ride, limitation on emissions of pollutants). Comfort and the feeling of safety are also related to connections between modes at interchange points (connections to private cars, in P+R facilities, and between modes of public transport).

Source: ELTIS Database - Public transport and urban mobility

http://www.eltis.org/en/concept1.htm 
	n.a.

	
	Incentives to car pooling
	Urban, Interurban road – Economic

Car pooling (also van pooling) refers to the practice of sharing car (van) rides for several trips (usually for commuting) by two or more individuals previously travelling alone. This scheme may be implemented informally (with neighbours, relatives, friends) or more formally through regional, municipal company travel plans.

Source: Banister and Marshall, 2000, KonSULT Knowledgebase
	Number of participants in car pooling schemes

	
	Incentives to car sharing
	Urban, Interurban road – Regulatory

Car sharing refers to the practice of sharing the ownership or the access to a vehicle to make own journeys. Several types of car sharing exist: "informal" sharing (with neighbours, relatives, friends), "formal" sharing (access to a fleet of cars managed by a car-sharing organisation), business car sharing (shared company cars), and car sharing as part of a car-free residential development.

Source: Banister and Marshall, 2000
	Number of participants in car sharing schemes


	
	Incentives to open/close rail lines
	Rail – Economic

Financial incentives to rail operators to operate given lines on the rail network identified according to social criteria (equity, accessibility, etc.), that would otherwise not be operated (or vice versa).

Source: based on various sources
	Volume of subsidies

	
	Individual oriented PT solutions
	Urban – Physical

Alternative mode of sustainable, zero- or low-emission transport, like the 'White Bike System' and the 'White Car' (public electric city car). An example is the DEPO transport system, a network of parking lots (depos) where public bicycles (white bikes) await the passenger (intended only for parking white bikes). The passenger introduces a chip card, takes a bicycle out of the parking rack and rides to the depo of his choice.

Source: Depo Transport System,

 http://www.communitybike.org 
	n.a.

	
	Infrastructure access rights allocation


	Air, Rail - Regulatory, Economic

The right to use railway and air infrastructure is granted by the infrastructure manager concerned, who defines the rules and conditions for accessing it and for allocating existing capacity. The slot (air) or path (rail) allocation may happen through various mechanisms, ranging from the administrative one to the auctioning of access rights. Charges for infrastructure use are set and collected by an independent charging body, generally the infrastructure manager, provided that it is not dependent on the users.

Source: EU SCADPLUS database, http://europa.eu.int/scadplus/ 
	To be specified for single access rights

	
	Infrastructure development plans
	All modes - Regulatory 

'Infrastructure Development Plans' means a written proposal by the State, county, municipality, special purpose district, or regional council of government that involves development of infrastructure, that provides for local sustainable development plans, programmes, regulations, or studies and to identify and coordinate the funding related to infrastructure development and sustainable development, distributed through state agencies in order to maximise efficiency and promote comprehensive land use and infrastructure development planning.

Source: South Carolina General Assembly 
	n.a.


	
	Infrastructure maintenance
	All modes – Physical

Set of technical actions aimed at keeping infrastructure in a given state, or in a state that guarantees the provision of a service. Maintenance is in general directed to: major and minor roads pavements and surfaces, kerbs and channels, bridges and culverts, footpaths and bikeways, safety fencing.

Source: Brisbane City Council – Program 7 – Transport and Traffic

http://www.brisbane.qld.gov.au  
	Level of maintenance costs

	
	ITS devices for traffic management and control
	Urban, Interurban road – Physical

This instrument refers to a control centre monitoring roadway conditions in order to coordinate traffic control, emergency response and traveller information. Traffic control is usually enforced through advanced signal light synchronisation and ramp metering to improve traffic flow.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.

	
	ITS Driver information
	Urban, Interurban road – Physical 

Variable information signs on highways and parking lots, radio and internet traffic reports for information and advice, navigation systems - e.g. GPS transponders. Newer systems integrate GPS transponders in a vehicle with electronic maps to provide route guidance to drivers.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.

	
	ITS fleet management
	Urban, Interurban road – Physical 

Information technology applied to monitoring location, condition and performance of vehicles (e.g. for PT, taxi and truck fleet managers).

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	% of ITS equipped vehicles

	
	ITS real-time passenger information systems
	Urban, Rail – Physical

It includes route and fare schedules and real-time information on vehicle location and predicted arrival times. Some systems provide electronic user information through terminals at transit stops, while others provide information through cellular telephones.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.

	
	ITS speed adaptation systems for vehicles (e.g. on-board limiters)
	Urban, Interurban road – Physical

Intelligent Speed Adaptation (ISA) is a technology option for automatically limiting the speed of vehicles to the posted speed or even an appropriate speed. ISA could prevent speeding either intentionally or unintentionally and could also offer the prospect of applying speed limits tailored to the road conditions, such as those currently applied on the M25 controlled motorway section. ISA matches the position of the vehicle to the local speed limit and can provide assistance to the driver in a number of ways:  Advisory - displaying the speed limit to the driver and notifying them of changes; Voluntary - where the driver can select whether or not they wish the vehicle to limit the maximum speed to that of the area speed limit; Mandatory - where the vehicle is limited to the speed limit at all times. The technology uses GPS (Global Positioning System) which is connected to the electronic engine management system of the vehicle.

Source: ROSETTA (Real Opportunities for Exploitation of Transport Telematics Applications) project; area 6: vehicles and highway ITS infrastructure
	% of ITS equipped vehicles

	
	ITS to improve freight logistics
	Urban – Physical

ITS aims at facilitating practical improvements in the total logistics chain for freight movements domestically and internationally. In particular, ITS improve a seamless transport logistics systems that deliver goods on time, in peak condition, at an agreed value, using the best available technologies and ensure flexibility to meet changing needs.

Source: Transport and Infrastructure Policy  - Integrated Logistics Network, Department of Transport and Regional Services (DOTARS), Australia, http://www.dotrs.gov.au/transinfra/iln.htm 
	To be specified for single ITS applications

	
	Land taxation
	Urban, Interurban road – Economic

Charge imposed upon real property (in this case land) by or on behalf of a county, city, town, village, or school district for municipal or school district purposes.

Source: Office of Real Property Services /New York States, USA.

http://www.orps.state.ny.us/ess/asreport/b_define.htm
	Property tax rates

	
	Land use planning around airports
	Air – Regulatory

Airports cannot be developed in a vacuum, the development effort must consider the needs of the surrounding populations and the long-term development plans for the cities that are provided aviation services by the airport. The success of airport planning is predicated on close consideration and coordination of surrounding city development plans to ensure environmental compatibility with the communities surrounding airports. An integral part of the airport planning process focuses on the manner in which the airport and any planned enhancements to the facility pose an environmental impact on the communities that reside around the airport.

Source: LAND-USE PLANNING AROUND UNITED STATES AIRPORTS  - Addressing Responsible Land-Use Planning Around Metropolitan Airports – Aviation Noise and Satellite Programs Office/ US Department of Environment - http://www.macavsat.org/ 
	n.a.


	
	Legislation on public-private partnership
	All modes – Regulatory

Arrangements in urban development requiring cooperation of two different actors. On one side, the private sector is working in a legal, financial and political environment with clear rules and regulations. On the other side, local or central governments, as partners to private actors have to be interested in flexible forms of capital financing. Cooperation of equal partners should be based on a well-defined planning and administrative system. Development of partnership mechanisms is based on three sets of conditions, which will be in the focus of the planned research: (i) property and real estate management legislation and practices, (ii) planning and government administrative capacity, (iii) finance mechanisms both in the public sector and the market. 

Source: OPEN SOCIETY INSTITUTE – local government and public service reform initiative
	n.a.

	
	Lorry parks
	Urban – Physical

It refers to a surface or multi-storey lorry park that may be operated by the private sector or by government agencies and available for the parking use of the general public, usually on a short term to medium term basis. Includes parking facilities for lorries, light vans and small goods vehicles.

Source: http://www.info.gov.hk/tpb/term/rural_ptoz.htm 
	n.a.

	
	Management controls systems (ramp metering)
	Interurban road – Physical

A ramp meter regulates the traffic on an entrance ramp to a highway or freeway.  There is usually also another lane designated to car-pools, van-pools, and buses.

Source: based on various sources
	% of equipped ramps

	
	Modify parking capacity (motorised and non motorised modes)
	Urban – Physical

The overall number and availability of car parking spaces can be changed in a target area in order to affect car use. In parallel, parking spaces for non-motorised modes such as bicycles can be increased to promote non-motorised modes use.

Source: Banister and Marshall, 2000
	Change in number of parking places available

	
	New infrastructure for non motorised modes
	Urban – Physical

Provision of infrastructure for cycling and walking includes both physical measures (building of cycle lanes and paths, pavements) and a supplement of corresponding measures reducing negative impacts of motorised modes, usually requiring a change in behaviour supported by soft policies (information, participation) and the creation of awareness.

Source: TRANSPLUS Project – Deliverable 3.2 – Pedestrian and Cycling-Friendly Structure Development: Significant Practice in Europe, http://www.lutr.net/PUBLIC/TRD32.doc 
	Change in extension of pedestrian area on the total urban area; length of bicycle lanes; length of HOV lanes, etc.

	
	Park & Ride
	Urban – Physical

Park and Ride involves the provision of free car parking on the outskirts or suburbs of a town or city, and regular alternative-mode transport from that site into the urban centre. Car travellers entering the urban area are encouraged to park their cars and travel into the city centre by public transport.

Source: Banister and Marshall, 2000
	Number of Park & Ride places

	
	Parking pricing
	Urban – Economic

Parking Pricing means that motorists pay directly for using parking facilities. Parking Pricing may be implemented as a TDM strategy (to reduce vehicle traffic in an area), as a parking management strategy (to reduce parking problems in a particular location), to recover parking facility costs, to generate revenue for other purposes (such as a local transportation programme or a downtown improvement district), or for a combination of these objectives.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Level of charges

	
	Parking standards 
	Urban – Regulatory 

Parking standards concern the minimum and maximum number of spaces allowed to private non-residential (PNR) parking per unit floor area. The planning of these standards is usually connected with office and retail buildings development.  

Source: KonSULT Knowledgebase
	n.a.

	
	Parking time constraints
	Urban - Regulatory 

Foster more efficient use of existing capacity through time regulation (duration or opening hours). The maximum time a vehicle can park in more convenient spaces can be limited to encourage turnover and shift long-term parkers to less convenient facilities. Time limits for the most desirable spaces typically range from 3 minutes for loading zones, up to 2 hours.
Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Number of parking places subject to constraints on the total available

	
	Pollutant and noise emissions standards 
	All modes – Regulatory

Requirements that manufacturers produce vehicles that incorporate certain technologies (such as emission catalysts) or meet a maximum emission standard. These have been widely applied and have been successful at reducing per-mile emission rates for some pollutants. Such standards can be increased to force manufactures to develop and implement additional emission controls. 

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Emission standards to be specified for single categories of pollutants


	
	Price regulations for service provision
	All modes – Economic

Authorities may decide to intervene in the price determination process for some services when competition cannot work optimally in the sectors concerned or when the markets have a strong social dimension. Regulation may happen through price caps, rate of return, etc..

Source: based on various sources
	To be specified for single price regulations schemes

	
	Private parking space ownership charge
	Urban – Economic

Charges for ownership of private parking space, enable city authorities to implement a levy on all private non-residential parking at the workplace. In the UK scheme, retail parking for consumers is excluded, and the levy is based on the number of vehicles parked, not the number of spaces. The objective of this instrument is to reduce car based commuting, and ease traffic congestion. 

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	Level of charge

	
	Public awareness campaigns 
	All modes – Regulatory

Public awareness campaigns are programmes designed to increase individuals' awareness of alternatives to car use (environmental and health effects of traffic, eco-efficient driving, available alternatives to private car use, safety campaigns, etc.). Campaigns can range from blanket advertising to individualised marketing projects. It is also possible to run both simultaneously, such that the advertising supports the individualised marketing.

Source: KonSULT Knowledgebase
	n.a.

	
	Public services obligations
	Urban, Rail – Regulatory

Public services are those services considered to be in the general interest by the public authorities and accordingly subjected to specific public-service obligations. The basic rights and principles governing the provision of services to users include continuity of service, quality, security of supply, equal access, affordable prices, social, cultural and environmental acceptability. 

Source: EU SCADPLUS database, http://europa.eu.int/scadplus/ 
	n.a.


	
	Public Transport fare level
	Urban – Economic

The level of fares can be adjusted on all public transport services and may have a direct effect on patronage. Fares reductions can contribute to efficiency and environmental objectives, as well as improving accessibility for public transport users and hence equity. Their major drawback is the cost. There is also some evidence that low fares may encourage longer distance travel, and hence land use patterns that are in the longer term less conducive to sustainability.

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	Level of fares

	
	Public Transport fare structure
	Urban – Economic

Fare structures, such as flat fares, zonal fares, monthly passes and integrated multi-modal ticketing and fares systems, provide alternatives to conventional graduated and separated fares. There is some evidence that simplification of fares structures may do more than fares reductions to increase patronage.

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	n.a.

	
	Public transport fleet renewal
	Urban, Rail – Physical

Action aimed at improving air quality and decrease the dependence on foreign oil by promoting, supporting, and expanding the use of alternative fuel vehicles like electric and/or alternative fuel fleet (CNG power vehicle technology, LNG power, LPG Power, alcohol Power, electric and hybrid vehicles, hydrogen power) in urban public transport and rail transport.

Source: NAFTC (National Alternative Fuels Training Consortium), http://naftp.nrcce.wvu.edu/ 
	Number of alternative fuel vehicles

	
	Public-Private Partnership
	All modes – Economic

Method of procuring public services and infrastructure by combining public and private sector resources. This kind of instrument is used in project financing, and hinges on the existence of an adequate legislation (see Legislation on Public-private partnership)

Source: based on various sources
	n.a.

	
	Quality regulations
	All modes – Regulatory

Quality regulations include all those measures aimed at improving the level of service provided (e.g. good travel conditions), and increasing users’ rights protection (e.g. lower fares, better information, easier complaints procedures). Quality regulations can be guaranteed through legislation and/or voluntary agreements.

Source: EU SCADPLUS database, http://europa.eu.int/scadplus/ 
	n.a.

	
	Railway connections for industrial parks and commercial areas
	Rail – Physical

Connecting industrial parks and commercial areas with distribution nodes (e.g. urban areas, airports, railway stations, etc.) through railways, both for freight and passenger in order to reduce environmental impacts linked to the use of heavy and light goods vehicles.  

Source: based on various sources
	n.a.

	
	Rational use of energy in buildings and facilities
	Urban, Rail, Air – Regulatory

Transport operation buildings and support facilities such as stations, maintenance depots, tunnels and offices consume considerable amounts of energy. Energy use in transport buildings falls into 3 main categories: lighting, mechanical facilities and heating/ventilation/air conditioning (HVAC). Opportunities for energy savings come from energy efficient equipments, controls on turn-off and turn-on times for equipment, climate control (e.g. combustion control and maintenance of boilers, insulation of buildings, etc.)

Source: RUBENS project, Rational Use of Energy Best Practice Guide for Urban Public Transport in European Cities, http://www.tis.pt/proj/rubens 
	Energy saving targets to be specified for single uses and building categories

	
	Reform housing subsidy programs
	Urban – Economic

The deployments of grants that the government provides for housing purposes can be reformed in order to encourage development mix and reduce the need to travel.

Source: based on various sources
	n.a.

	
	Regulating parking access according to type of vehicles
	Urban – Regulatory

Limit the types of vehicles that may use certain parking spaces, including delivery vehicles, rideshare vehicles, and residents’ vehicles. Moreover limits can be set with respect to on-street parking of large vehicles or recreation vehicles, to ease traffic flow and discourage people from using public parking resources for long-term storage.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Number of parking places with access constraints

	
	Regulation of the supply of off-street parking
	Urban – Physical

Planning and building of new parking facilities.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Number of new parking places

	
	Regulation on freight distribution in urban areas
	Urban – Regulatory

Local authorities may intervene to regulate freight distribution in order to reduce its environmental and social impacts. Regulation may be issued to limit delivery hours to non-congested periods, to encourage the use of smaller vehicles (less impacting), etc..

Source: based on various sources
	n.a.

	
	Regulation on information provision (e.g. privacy, etc)
	All modes – Regulatory

Many transport policies imply the collection of personal data of users (e.g. air ticketing, satellite based systems): national laws must guarantee a series of rights for individuals, such as the right to be informed when personal data was processed and the reason for this processing, the right to access the data and if necessary, the right to have the data amended or deleted.

Source: http://europa.eu.int/comm/internal_market/privacy/docs/guide/guide_en.pdf 
	n.a.

	
	Regulation on line closure
	Rail – Regulatory 

Regulation identifying criteria on which basis railways can be closed to operations according to social criteria (equity, accessibility, etc.).

Source: based on various sources
	Total length of closed lines

	
	Regulatory restrictions on car use (permits, number plate restrictions)
	Urban – Regulatory

Regulatory strategies to limit automobile travel at a particular time and place. Driving can be restricted based on vehicle license plate numbers. For example, vehicles with license numbers ending in 0 or 1 are prohibited from driving on Mondays, and other numbers limit driving during other weekdays. This is typically implemented as a temporary measure during air pollution emergencies, or to reduce traffic congestion during major events.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.

	
	Road pricing
	Urban, Interurban road – Economic 

Urban road charging (also called congestion charging or road pricing) is charging vehicles for the use of roads they drive on. The charges are designed to reduce traffic congestion (and its associated problems), so an “ideal” charging scheme would vary charges according to location, time of day and type of vehicle. Road charging also raises revenue, which may or may not be ploughed back into transport (typically public transport) improvements. Urban road charging can take the following three basic forms: area licensing schemes - vehicles using the roads within a designated area/a designated time pay a licence fee, usually related to vehicle type; cordon pricing or toll ring - charging points are located at all entries to a given area, often a city centre, usually with higher charges for large or polluting vehicles and at more congested times of day; continuous charging systems  - charging vehicles for all travel within a defined area (such as a city).

Source: KonSULT Knowledgebase
	Level of charges


	
	Route capacity sharing
	Air – Regulatory

Strategic alliances between airlines that jointly operate a given number of flights in order to minimise the cost of low load factors. Capacity sharing allows expanding network and market presence without having to expand the existing fleet.

Source: based on various sources
	n.a.

	
	Safety regulations 
	All modes – Regulatory

Set of national and European standards aimed at defining minimum requirements on infrastructure, operation, traffic rules and signing, in order to guarantee the safety of users and non-users of the transport network. 

Source: based on various sources at http://europa.eu.int/ 
	Safety standards to be specified for single infrastructure typologies

	
	Simplify the regulatory framework 
	Sea and inland waterways – Regulatory

Simplify the regulatory framework for maritime and inland waterway transport by encouraging in particular the creation of one-stop offices for administrative and customs formalities and by linking up all the players in the logistics chain.

Source: European Commission, White Paper. European transport policy for 2010: time to decide, COM(2001) 0370, Brussels, 12.09.2001.
	n.a.

	
	Simplify the rules on how ports operate
	Sea and inland waterways – Regulatory

Adopt, harmonise and simplify rules, regulations and administrative procedures for port operations.

Source: based on various sources
	n.a.

	
	Social regulations of working conditions 
	All modes – Regulatory

Rules aimed at regulating various aspects of working conditions, such as: working time (e.g. time of starting, taking breaks/holidays), work content (e.g. method, speed and order of performing tasks), opportunities for learning (both formal - e.g. training – and informal), precarious work (having a secure/insecure job), and at preventing discrimination at work (on grounds of gender, age, race, disability etc.), violence (physical, psychological or sexual), irregular working times (e.g. night work, shift work and Sunday work).

Source: European Foundation for the Improvement of Living and Working Conditions, http://www.eurofound.ie 
	n.a.

	
	Speed limits 
	Urban, Interurban road - Regulatory, Physical

Limits to the speed a vehicle can be driven can be set along critical sections of the road network (e.g. urban areas, in order to increase safety and/or to achieve environmental benefits (reducing vehicle emissions). 

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	% of road network subject to speed limits

	
	Standards for fuel quality in sensitive areas
	Urban, Interurban road – Regulatory

Standards on the contents and composition of fuels (e.g. sulphur content) set in order to reduce the level of pollutants and emissions arising from the use of fuel that may cause environmental and health problems, facilitate the adoption of better engine technology and emission control technology and allow the more effective operation of engines. In the US, the Corporate Average Fuel Economy (CAFE) standard was introduced in 1975, setting a limit in the average fuel economy of light duty vehicles. 

Sources: http://www.ea.gov.au/atmosphere/transport/fuel/, 
	Emission standards to be specified for single typologies of fuel/engines

	
	Standards for interoperable systems
	Interurban road, rail – Regulatory 

Standards concerning the parameters, constituents, interfaces and procedures needed to ensure and guarantee interoperability within the European transport network. These standards are usually set through European legislation.

Source: http://europa.eu.int/comm/transport/rail/interoperability/high_speed_en.htm 
	To be specified for single interoperability standards

	
	Subsidies to operators
	Urban, Rail – Economic

Public (or private) funds can be used to ensure that  high levels of public transport services can be provided and accessibility to such services maintained, even if they are not commercially viable. This source of funding typically accounts for between 20% and 90% of the overall cost of running public transport services in Europe. Subsidies can include fuel taxation or reduction.

Source: Banister and Marshall, 2000
	Volume of subsidies

	
	Taxi services regulation 
	Urban – Regulatory

This kind of regulatory reform involves changing taxi regulations to encourage competition, innovation, diversity and efficiency in the provision of transportation services.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.

	
	Tele-communications
	All modes – Regulatory

Tele-communications refer to those activities aimed at reducing travel needs by replacing physical activity through tele-communications (telephone, fax, email, websites, video connections, etc.), in particular tele-working, tele-shopping, teleconferencing.

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	n.a.


	
	Telephone Enquiry Bureaus
	Rail – Physical

In some EU Member States (e.g. UK) train operating companies are obliged to provide timetable and fare information for a central database and operate the National Rail Enquiry Service collectively as part of their licensing agreement. The Rail Regulator is presently responsible for enforcing licence conditions and has been active in doing so.

Source: http://www.dft.gov.uk/itwp/paper/chapter3/13.htm 
	n.a.

	
	Terminals and interchanges
	Urban – Physical

Terminals and interchanges provide a means of extending the coverage of public transport services, by reducing the time taken to interchange between bus services or between bus and rail. They also provide a focus for city centre bus services, and reduce the congestion of on-street stops and terminals. Information provision (preferably real-time) at interchanges is critical, for the entire route network being served, and should also offer information about alternative route options. Good design of the interchange is very important to maximise comfort and quality, and ensure security. For ease of travel, through ticketing, travelcards, and simple timetables should be used. It is important to locate interchanges at appropriate nodes, and ideally, at key destinations.

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	n.a.

	
	Terminals for promoting city-logistics solutions for freight distribution
	Urban – Physical

City terminals (or urban consolidation centres or urban distribution centres) are places of transhipment from long distance traffic to short distance (urban) traffic where the consignments can be sorted and bundled. Its main purpose is to achieve a high degree of collection in the goods flows in order to supply efficient transport from the city terminal to the city centre and vice versa. City terminals can be stand-alone platforms of a single forwarder or an element in the logistic chain of huge companies. More common however is the integration into logistic urban networks. 

Source: BESTUFS Best Practice Handbook Year 3 (2002), available at http://www.bestufs.net/ 
	n.a.

	
	Traffic calming 
	Urban – Physical

Traffic calming measures include a wide range of mainly physical interventions (traffic engineering, education, and enforcement techniques) intended to slow and disperse or re-route traffic. They can be integration measures (low speed limits & other, to encourage a more slowly and cautious driving) or segregation measures (use of one way streets, closures and banned turns to make movement difficult in some areas and divert traffic)

Source: KonSULT Knowledgebase
	Extension of traffic calming schemes (e.g. % of the network or urban area subject to traffic calming)


	
	Traffic control
	Urban, Interurban road – Economic

A specialist form of traffic management that integrate and co-ordinate traffic signal control over a wide area. They use the signal settings to optimise a given objective function such as minimising travel time or stops. Traffic control systems are either fixed time, using programs such as TRANSYT, or real time, such as SCOOT.

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	n.a.

	
	Trip Planning Systems
	Rail – Physical

Trip Planning Systems are based on either dedicated terminals (at public transport interchanges and stations), over the telephone, or via the Internet. They are an attempt to assist the traveller sort through the different travel options with some ‘expert’ advice. Again there appears to be no study of how effective these are in maintaining or increasing public transport patronage, nor about their reliability or use.

Source: PROSPECTS Project, D4 – Initial Policy Assessment, October 2001
	n.a.

	
	Variable vehicle-related fees (insurance, registration, licence)
	Urban, Interurban road – Economic

Vehicle-related fees such as insurance and registration can be made variable according to distance travelled and/or environmental performance of the vehicle. Such fees tend to be more economically efficient and fair than existing pricing practices. Converting fixed costs into distance-based charges gives motorists a new opportunity to save money when they reduce their mileage. The most common examples of these fees are: Pay-As-You-Drive Insurance; Mileage-based Registration Fees; Mileage-based Vehicle Purchase Taxes; Mileage-Based Vehicle Lease Fees; Weight-Distance Fees; Mileage-Based Emission Fees. 

Source: Victoria Transport Policy Institute/Online TDM Encyclopaedia
	Availability of variable fee insurance schemes; level of fees

	
	Vehicle ownership taxes
	Urban, Interurban road- Economic 

Vehicle ownership taxes are levied on vehicle possession. They have two key purposes. Firstly, as a general revenue generator (income is rarely hypothecated) and secondly to regulate the number of vehicles owned and potentially the age of the vehicle stock to meet environmental objectives.

Source: KonSULT Knowledgebase
	Vehicle ownership tax rates


	
	Voluntary approach to reduce environmental impacts 
	All modes – Regulatory 

"Voluntary approaches" is a broad term that encompasses many different kinds of arrangements, such as self-regulation, voluntary initiatives, voluntary codes, environmental charters, voluntary accords, voluntary agreements, co-regulation, covenants, and negotiated environmental agreements. All these types include three main different instruments: unilateral commitments made by polluters, negotiated agreements between industry and public authorities, and public voluntary schemes developed by environmental agencies.

Source: C. J. Higley, F. Lévêque , eds., Environmental Voluntary Approaches: Research Insights for Policy-Makers, FEEM 2001
	n.a.

	
	Weight-bearing capacity
	Interurban road, Rail – Physical

The bearing capacity of roads or rails can be judged by the deflection pattern from a heavy load. By measuring the bearing capacity of roads, it is possible to evaluate the consequences of increased traffic load or a change in the composition of heavy traffic. Adverse consequences can be mitigated imposing specific limitations on the usage of infrastructure (see Axle load allowances)

Source: based on http://www.vti.se/nordic/3-02mapp/highspeed.htm 
	n.a.

	
	Zoning - restricted access (car free zones, environmental zoning, linked to times of day/week, linked to vehicles type, etc.)
	Urban, Interurban road – Regulatory, Physical

The access of a vehicle to a given section of the road network can be restricted in order to encourage mode switching and sometimes time switching. Vehicles may be restricted permanently through the use of physical barriers (e.g. car free zones – pedestrian areas, bicycle lanes); alternatively controls may be more flexible, closing specific areas at certain times (e.g. access time restrictions to city centre, weekend curfews for freight traffic) or inhibiting access and circulation to vehicles that do not meet certain standards (e.g. HOV lanes, access denial to polluting vehicles).

Source: Banister and Marshall, 2000
	Extension of pedestrian area on the total urban area; length of bicycle lanes; length of HOV lanes, etc.
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Figure 5.2: Transport objectives, tools and indicators for rail freight transport – government
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Source: Christiaens, L. (2003), Report for the derivation of indicators, SPECTRUM project
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� SATURN will use a fixed trip matrix in its modelling and therefore does not need any demographic, economic, technological variables in order to predict a trip matrix.


� The basis for the PRAISE modelling process is one of discrete choice modelling


�    reproduced from EUROSTAT 1992, The Statistical Concept of Town in Europe, pag. 29


� the current definition of “short distance trips” varies between countries in Europe, with the cut-off between long distance and short distance trips varying between 50 km and 100 km. However, we have taken here 40 km as the threshold value to distinguish short and long distance trips, because this was the value adopted in the SCENES project.


� It is important to note that a clear delineation for the allocation of indicators to one specific mode (/node) is not possible. Yet, indicators might be mode (/node)-crossing and intermodality has to be kept in mind. However, the inclusion of these aspects into the tables would lead to a lack of clarity and indistinctness. 





� Two types of interdependencies can be considered: variables linked across time (serial correlation) and one variable to be linked to another (intervariable correlation).


� According to EC (2001), “governance” is to be intended as “rules, processes and behaviour that affect the way in which powers are exercised at European level, particularly as regards openness, participation, accountability, effectiveness and coherence”.


� Joel de Rosnay (1975) coined the metaphor “macroscope” to mean the particular aim and capability of system analysis to provide a global vision of natural and socio-economic realms, in analogy to scientific instruments which enhanced our capacity to investigate infinitesimal (the microscope) and infinite (the telescope) fields of observation. By the same token, we introduce the term “policyscope” to mean a particular way of observing policy packages and grasp potential relations among them.


�The difference between the ‘expected outcome’ and the ‘most likely outcome’ is analogous to the difference between the mean and the mode in a statistical distribution. 


� Developed as part of the Environmentally Sustainable Transport (EST) project for the OECD.


� Developed for the German Federal Environmental Agency.


� Developed by NEA and IWW for the European Centre for Infrastructure Studies.


� This column will be filled later in the project with a description of the reference data updated/adjusted for the SPECTRUM case studies.


� The Gini coefficient is a measure of inequality. Mathematically  Formally, it can be defined as the ratio of the difference between the line of absolute equality (diagonal) and the Lorenz curve to triangular region underneath the diagonal.
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