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1 Introduction

A large number of studies from the European and national research programmes have been conducted during the Nineties on the interrelationship between growth in transport and the aggregate economic growth. These studies have shown that the elasticity of road freight transport services with respect to aggregate income is generally greater than one. These trends will be exacerbated by the adjustment processes associated with the EU enlargement. Many observers share the opinion that the dramatic increase in freight transport cannot be accommodated by the contemporary road freight system, given current congestion levels and given the current limits on the extension of road infrastructure and problems related to induced traffic. On the other hand, absolute rail freight transport volumes have been stagnating at best. Comparing what is observed in Europe with statistical data of other continents, it is obvious that the weak position of rail freight is specific to Europe. It is clear that road freight transport has steadily taken market share from rail and inland waterways, but while the latter mode is resisting, in 2001 rail had less than 50 per cent of its modal share in 1970 (31 per cent). Measured in tonne-kilometres, rail traffic in Western Europe in 2001 was barely above that in 1970.

Going further back than 1970 it is seen that rail freight transport actually grew, but that the growth of road transport was even stronger. On the other hand, it may be considered that it is not relevant to take a time-frame of more than fifty years, since, while it is true that rail transport grew, the industrialised economies and standards of living made considerable leaps forward during the same period.

However, when one looks at total transport activity over the past thirty years, it is clear that the increase is mostly due to increased transport distances rather than tonnages.  It is known that rail freight transport is particularly suited for long distances, over which it enjoys intrinsic economies of scale, while inter-urban road is rather suitable for all distances, but especially for the relatively smaller EU-inland distances. (UN, 2004).

In the past, all factors have been analysed that have influenced the demand for travel. The following six main reasons can be identified that have strong connection with traffic demand patterns. These are the following:

· Economic growth;

· Income level;

· Car ownership;

· Transport system improvements;

· Competition between private and public transport;

· Demographic changes.

The usual reason for transport demand is the need for gaining access to activities (transport as derived demand). Only a small proportion of journeys (such as excursions on old-fashioned, steam-powered locomotive and other tourist attractions) is made primarily for the transport experience. 

A delicate balancing act for transport planners, policy makers and politicians exists who are challenged to achieve the right mobility levels that meet the demand for transport while addressing wider economic, societal and environmental concerns (OECD, 2002).

When attention is given to this balance, the critical element will be the available transport capacity. This means that problems concerning capacity will worsen when demand increases. The EU Transport White Paper in 2001 emphasises the need to deal with these problems (COM, 2001): “The greatest strength of road transport is its capacity to carry goods all over Europe with unequalled flexibility and at a low price. This sector is irreplaceable but its economic position is shakier than it might seem. Margins are narrow in the road transport because of its considerable fragmentation and of the pressure exerted on prices by consignors and industry. This tempts some road haulage companies to resort to price dumping and to side-step the social and safety legislation to make up for this handicap.”
Particular attention in the European Transport Policy for 2010 is given to solutions for the significant capacity problems on European transport routes. This results in proposals regarding revitalising the community’s railways, creation of “sea-motorways”, and to some extent to improve the capacity of airport terminals. (COM, 2001).

In the remainder of this Annex an array of measures are examined which all may have impacts on the demand for road travel. It highlights successful measures designed to affect travel choices and use of transport modes, ameliorate traffic conditions and maximise the efficient use of road infrastructure. Both freight and passenger transport measures are considered.

In this context, a number of stakeholders have to be considered in the analysis.   Summary information about key stakeholders is included in Table 1.

Table 1. Summary table of stakeholders of inter-urban road measures

	Name/group of the stakeholders
	Impacts

	Private car-drivers
	Travel time; travel choice; 

	Freight forwarders
	Business time; forwarding cost; freight delivery security

	Consumers in general
	Market prices that incorporate transport costs (influenced also by the transportation need of the economy)

	Government (local, regional, national)
	Government (local, regional national) income  from economic instruments (fuel taxes, tolled routes, etc), expenditure to build and planning and implementation of regulations

	Residents
	Liveability of the surroundings of inter-urban routes (noise, air pollution, etc.).

	Environment
	Environmental pollution and disturbance (fragmentation, vibration, climate change, etc.).


2 The examined instruments within the road case study and the references

A large number of projects within the European Research Framework Programmes concerned studies regarding different policy instruments with respect to interurban road activities. These studies examined a range of issues including impacts of transport policy initiatives (e.g. congestion charging and strategic infrastructure projects), acceptability of various transport instruments and the behavioural response of key stakeholders such as road users, central and local government authorities. 

In this context, the 4th and 5th Framework Programmes took forward more than 10 research projects that have linkages to the activities of the interurban area of SPECTRUM. One of the most important projects among these is the DESIRE project that had the aim to investigate inter-urban road pricing schemes (e.g. DESIRE, 2003a). DESIRE is important for this literature review, because it provides evidence regarding economic instruments that are examined as part of the interurban road case study. Furthermore, the findings of the KonSULT project are particular informative with respect to the policy-making dimension of SPECTRUM (although KonSULT is mainly concerned with urban issues) (KonSULT, 2001). 

Table 2 summarises the overview of those projects that have been considered in detail within the literature review. The Framework Programme projects are referred by their acronyms in the rows of the table while the transport instruments are listed in columns. A ‘X’ in a cell indicates that the instrument in that column has been examined in a given project and considered within the literature review. Therefore, if a cell has not been ticked it does not necessarily mean that the instrument has not been considered in the project but only that it has not been examined as part of this review.

The following summary will include key findings regarding the listed projects in relation to the issues considered within SPECTRUM. This will assist the identification of the scientific context of the interurban road case study in SPECTRUM. The literature review considers questions regarding implementation, impacts, lessons learned and the possible linkages to the road case study. In parallel with the other interurban case studies emphasis has been given to the economic measures compared to other categories of measures (regulatory and physical). 

Table 2. The examined instruments and their occurrence in the referenced projects

	
	Fuel tax
	Motorway toll
	New infrastructure and ITS
	Social regulations

	AFFORD
	X
	X
	X
	X

	CANTIQUE
	X
	
	X
	

	CUPID
	X
	X
	X
	

	DESIRE
	X
	X
	X
	X

	EUROTOLL
	
	X
	
	

	FISCUS
	X
	X
	
	

	IMPRINT
	X
	X
	X
	X

	KonSULT
	X
	X
	X
	X

	MARETOPE
	
	
	
	X

	MC-ICAM
	X
	X
	X
	

	PATS
	X
	X
	
	

	PROGRESS
	X
	
	X
	

	PROSPECTS
	X
	
	X
	

	RECORDIT
	X
	
	X
	X

	TRANSPLUS
	X
	X
	X
	X

	TRANSPRICE
	
	X
	
	


In addition to reviewing projects from the EU research framework programmes other relevant sources of information have been taken into account, including work done by the World Bank (World Bank, 2000) and United Nations Economic and Social Commission for Asia and the Pacific UNESCAP (2002).

3
Fuel taxes

3.1
Overview

Fuel tax is the most common form of charges in road transport and it is used across the world. Available evidence shows that in many countries fuel taxation provides a significant proportion of tax revenues (UNESCAP, 2002). Overall, the rationale for fuel taxation relates to three main aspects: (1) incentives for road users to make efficient use of their vehicles; (2) recovery of variable infrastructure costs related to actual road use; (3) protecting the environment. A higher fuel price implies that the use of fossil fuels will be reduced and this would lead to lower emission levels at the local level in terms of sulphur oxides, nitrogen oxides, hydrocarbons, carbon monoxide, volatile organic compounds (VOC’s) and particulates as well as at the global level in terms of carbon dioxide with reference to global warming. Introduction or change to higher levels of fuel taxation provides incentives for transport users to shift from individual motorized means of transport towards modes with lower tax burden (environmentally friendly modes) and fuel efficient vehicles. In the inter-urban context this shift will for both passenger and freight particularly involve rail based solutions (although other modes may also be relevant).

3.2
Implementation issues of fuel taxation

Fuel taxes are the most widespread transport instruments in all countries in Europe. It influences traffic levels, generates income to (national) government, and promotes the use of alternative fuels at the same time. The most significant efficiency problem concerns the use of the fuel tax revenue, i.e. where it should be allocated. 

Fuel taxation has some similarity with general vehicle taxation. In the case of Hungary, the following vehicle taxes are used: ownership tax, obligatory insurance. The tax on vehicle ownership (used in theory to finance building new roads and to maintain them). The tax rates vary according to the weight, emission and performance of the vehicle. Heavy Goods Vehicles (HGVs) have to pay some extra taxes, too. In addition¸ there is another one obligatory fee regarding insurance, although this can hardly be seen as measure with any role in transport policy (except regarding the specific choice of vehicle as the fee payable doubles for motors over 1500 cm3). These taxes are separated from each other with the revenue going to different areas, such that these cannot be seen as complementary measures. Fuel tax is the most general one of these forms of transport related taxation, but it does not accommodate for any differentiation between vehicle types, place or time of driving.

A number of issues are of importance with respect to fuel taxation. Firstly, user acceptance is critical in order to ensure that the instrument will have the intended effects. Another question is the general pricing of the road market (like environmental pricing, marginal cost pricing), of which the fuel taxes seem to be an appropriate instrument as well. In the following paragraphs these rather specific questions are treated according to available literature.

An interesting objective regarding fuel taxation at a European level was given in the IMPRINT project: to harmonise fuel taxes within Europe for commercial users to address competitive disadvantages from differential taxation (IMPRINT; 2002). The following questions are relevant in that context: 

· At what level should fuel taxes be harmonised?

· In situations where prices rise, how should the incoming revenue be used?

· In situations where prices fall, how should the deficit be funded?

· How should the competing demand for tax neutrality and for hypothecation of revenues for spending on complementary initiatives be balanced?

· How should the implementation of pricing reforms be timed?

The legal and fiscal harmonisation of fuel taxation is a significant issue in all the new EU Member States and Candidate Countries including in Hungary. Apart from this in the field of interurban road haulage, the usage of fuel tax revenue is particularly important because of the linkages to tolling schemes. These two economic measures can therefore best be implemented jointly, with emphasis to the acceptability among users.

The second question (usage of the incoming revenues) was examined in detail within a study of the Hungarian Ministry of Economy and Transportation (GKM; 2000). Although the study analyses the problem within a specific theoretical microeconomic framework, the conclusions of them may be important for further analysis. The study recommends that fuel tax revenue have to:

· be used more effectively than the taxed user could do it (otherwise there is no efficiency gain from the transfer of income to government, although there can be other reasons);

· be partly recycled to the transportation sector (particularly, to the taxed mode), this means partial “earmarking” of the tax revenues. 

· be allocated fairly and efficient.

Applying the CO2 cost is a key element in the project PROSPECTS (PROSPECTS; 2003). How is the CO2 tax to be understood? Is it an addition to other fuel taxes (whether or not they are also called CO2 taxes is unimportant), or is it included in present taxes? That depends on the assumptions of the models used to derive it. Probably, they have broadly taken the current structure of taxes and charges as given when the tax or the marginal avoidance costs have been calculated. In that case, the new tax is an addition to the old taxes. But in some instances, they might also have improved the tax structure, as an additional measure, to lower the cost of reaching the target. An example for this improvement of the tax structure is the Hungarian fuel taxation procedure. Before the change of 1990, fuel prices incorporated the “air pollution additional fee”. Later this option was removed, and the environmental performance of the different vehicles are rather expressed by fuel price independent variables (like the “green card” that is an allowance for vehicles for a certain time interval for operating purposes). Similarly, the cost of environmental pollution is partly linked to fuel taxes.

If we want to use the tax derived from a study that makes such assumptions, we should assume that these additional measures are taken, as well. This is why SPECTRUM introduced the goal of providing modelled optimal policy packages for decision-makers. This will contribute to ensure, that the additional measures are used optimally.

Fuel taxes belong to the group of consumption costs, according to the project RECORDIT (RECORDIT; 2002), and can be represented by the different consumption rates. RECORDIT also underlines, that fuel taxes are to be examined in the context of other modes, like shipping or rail haulage. RECORDIT also takes into account the marginal external costs which can be at least partly internalised with the help of fuel taxes (RECORDIT; 2001a), or more precisely: in this case the tax should be called: fuel charge (RECORDIT; 2001b). However, if this is re-subsidised, then it remains ineffective.

In the CANTIQUE project the main objective is to examine ways to reduce fuel consumption (CANTIQUE; 2000). It is an important question because of the environmental implications: promotion of the use of alternative fuels, improved fuel efficiency of vehicles.

As part of the project the doubling of the fuel price was examined in terms of the effects on the car users’ behaviour. The model could determine reduction in fuel consumption and air pollution with specific reference to Geneva.  A selection of elasticities for various instruments including fuel tax, access control and staggered hours are shown in Table 3.

Table 3. Percentage change of vehicle km, test site Geneva
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C#1

fuel tax
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elastic demand

+7,35%

+16,24%

+23,78%

-28,20%

-10,19%

rigid demand

-0,13%

-1,30%

-1,10%

-0,28%


C#1: staggered and flexible hours C#2: staggered hours, flexible hours and fuel pricing

Source: CANTIQUE; 1999

The overall goal of CANTIQUE is to look for possibilities to reduce CO2 emissions. Higher fuel duty could reduce car traffic in urban areas and in non-urban areas in the peak. For this reason, fuel tax instruments can be effective. At the same time, they also reduce non-urban passenger and freight road transport in the off peak period and this is not necessarily justified. Increased fuel duty is therefore not a good instrument to improve the pricing on transport markets when the main aim is the differentiation, and to generate effects that distinguish between the journey purposes of car drivers. The same idea was discussed in CUPID, as well, with very similar conclusions (CUPID; 2000): if the regulatory body (e.g. the state) wants to influence the general level of road traffic, or CO2 emissions, then changes in fuel tax is an appropriate instrument. But, if differentiation is the main aim, general changes in fuel taxes are undesired among the possible economic instruments. The reason is simple: typically, all kind of vehicles uses the same 2-3 types of fuel, and therefore it is not applicable for differentiation.

Fuel taxation is the oldest economic instrument among the once examined in this report, and there is therefore substantial evidence regarding implementation and practice. Central authorities usually only modify the previous fuel tax rate; new implementation occurs seldom. The latter will be the task for authorities when setting tax rates for alternative fuel solutions in the future. A classic change (increase) of the fuel tax rate is usually implemented using the following steps (based on the case of Germany after the re-unionification):

1. Complaints from the government to the public not being able to afford infrastructure expansion;

2. Making the decision of changing the tax rate in two steps: in the first step the change ratio is very moderate (below 1%), and after the acceptance (some 2 months) the more radical fuel tax change (1-7%) can take place.

3. At the time of the second tax increase: announce the reconstruction of an old heavy-loaded section or the construction of a new high standard route.

With these steps the public acceptance can be managed, and the political conflicts may be limited.

3.3
Impacts of fuel taxation

Since fuel taxes are rather general economic instruments, the impacts affect the whole road transportation marked and sometimes even beyond this sector (e.g. diesel oil rail engines or airlines). However, the different studies usually try to focus on one or a few specific questions (impact on corridor travel demand, impact on user expenses, etc.). 

In general, case studies try to quantify the impacts of fuel taxation. However, as a result of different models, these results cannot be directly compared with each other. The results regarding demand effects will be treated in the analysis, as part of the case study for Hungary. The available literature results are summarised below.

The following results from the CANTIQUE project were obtained:

· Scenario Test Site, LASER II policy test scenario measures: increased fuel duty results:

· -4 % to -6 % car work trips (leisure and commuter trips were not recorded)

· +18 % to +20 % bus share

· +11 % to +12 % walk share

· +4 % to +7 % rail share

· time period/horizon: 1991 to 2011.

· Dasgupta (5 cities, UK). Measure: +50 % fuel prices, results: -2 % veh. km in urban areas.

· HELVI (Finland)

· fuel price +10 % (+0.083 ECU) result: -2 % trips by car drivers

· fuel price +50 % (+0.83 ECU) result: -4 % trips by car drivers

From these findings it is clear, that very dramatic changes in fuel tax rates are required to generate strong impacts on car travel levels (i.e. low demand elasticity with respect to out-of-pocket costs). Since the taxation policy is a rather sensitive question at the state level as well, special attention has to be paid to the questions of user acceptability. After the political system change in Hungary, a fuel tax rise of 10% led to strong protests. Therefore, politicians are cautious regarding introduction of changes in fuel tax levels.

Furthermore, fuel tax changes may have significant impacts on government tax revenue levels.

In the CUPID project it was stated, that fuel tax changes influence (CUPID; 2000):

· vehicle km;

· number of trips;

· fleet size (on car ownership);

· vehicle technology;

but it does not influence:

· time of driving (peak – off peak);

· place of driving; and

· driving style (only limited influence).

In the PROSPECTS project another classification was given: fuel taxation belongs to the group of instruments which has a direct influence on car usage, which is more widespread than the others discussed above (PROSPECTS; 2003).

For the road transport the PATS project (PATS; 2000) concludes that under-pricing of heavy lorries (except on tolled motorway) and over-pricing of certain categories of light vehicles (not considering environmental externalities) are general patterns. This corresponds to the conclusions from PETS, as well (PETS, 2000). Therefore, it is proposed to increase strongly the fuel tax on diesel. The only taxes that are uniformly applied in all countries are fuel taxes and – with the exception of Switzerland – VAT on fuels. It is again not surprising, because they are both based on EU legislation. Fuel taxes are set at a minimum at EU level, and altered at the nation state level, often with differing rates for diesel, petrol and unleaded petrol. In certain cases, it might be best to apply a policy of increased general fuel taxation instead of road pricing, if the main aim is the lowering of undesired pollution of the natural and built environment. Another important question is acceptability. Fuel taxation, as an established instrument, is generally preferred by policy makers in most countries, compared to new instruments, such as road user pricing.

As a result of current taxation policy in Hungary, the price difference between taxes on leaded and unleaded petrol can vanish over time. The reason is that the first drive for gathering fuel taxes is the fiscal need of the central government budget. When the structure of the vehicle market changes, and unleaded-petrol motors become more widespread, the lower taxes on this fuel could result in a financial deficit on the central government budget. Therefore, the tax ratio e.g. on unleaded petrol changes continuously, as the share of vehicles that need this kind of fuel increases. This effect underlines the fiscal importance of these taxes, and suppresses the goals of transport regulation.

The fuel tax level is one of the most important political issues in Hungary. High fuel prices result in overall public resistance, and the government has to intervene if the international prices increase. E.g. in June 2004 prices were about 1 EUR/litre petrol, which is very high compared with the price some months ago. The government had to bring a decision about the reduction of excise duty in order to keep the fuel price under 1 EUR (250 HUF).

It is necessary to distinguish between lower, and higher income groups. Higher income groups are not significantly influenced by any taxes, and they will have limited incentive to choose another mode of transport as a result of fuel tax increases. Lower income groups, who have tighter constraints regarding how much they are able to pay for petrol, consider alternatives, and hence less pollutant modes. If prices go over this limit, they change travel behaviour. But in Hungary car is the most important status symbol, despite bad roads and high prices, people do not seem to show any willingness to change mode of transport even in case of fuel tax increases (relative low own price elasticity).

The research project AFFORD examined already implemented possible economic instruments (AFFORD; 2000). Among these fuel taxes belong to the second best solutions when considering optimal pricing in transport. It is noted that fuel taxes influence directly the number of vehicle kilometres, the number of trips, but also the car fleet size, the vehicle technology and their spatial behaviour, while differentiated fuel taxes primarily influences the vehicle technology.

The project AFFORD (AFFORD; 2000) investigated many possibilities for the implementation of marginal social cost pricing. Thus, fuel taxes were included into the group of “direct demand management” instruments, since, it is not differentiated by vehicle type, but directly affects the number of kilometres that is driven by a car-owner, a transport company or a freight shipper. However, when fuel tax is differentiated by any kind of vehicle type or usage pattern, the same instrument fits in the group of “supply oriented measures”. Related to this, it should be mentioned that fuel taxes would appear among the possible measures for “first best pricing” rules when considering marginal cost pricing (AFFORD;2000). Indeed, it is included into the category of “strategic transport model applications” together with environment taxes and it entails the possibility for differentiation between journey purpose and time of the day. Regarding the impacts, AFFORD states that vehicle taxes can be equivalently used, with similar outcomes.

The KonSULT database (KonSULT; 2001) mentions fuel taxes within the group of policy measures that can influence car use. The description examines the effects of fuel taxation, and groups them in the following possible changes: demand for travel, supply of transport facilities, cost of provision and of operation of the transport system. Each change is analysed further, and is broken down into entity changes like changes in destination, departure time etc.

An important conclusion of the KonSULT database is, that fuel price changes (e.g. due to fuel tax changes) have different elasticities both in the short and long run. While work-trips are nearly not influenced by the fuel tax changes, the non-work traffic has a much higher elasticity, independent from the time scale. This can be important when considering the effectiveness of fuel tax changes at a certain interurban road transport market and/or supply.

Regarding the effects of fuel tax, the TRANSPLUS project carried out an examination (TRANSPLUS; 2002b), and confirmed, that modifying the extent of fuel taxation strongly influences other activities of the economy as well: employees and the working conditions, quality of life in urban areas and commercial travel etc. The conclusion of this topic in TRANSPLUS was that fuel taxes are to be examined in a very wide context when judging its effectiveness.

Connected to this, a further remark should be mentioned here. The upstream processes that are generated by the change of fuel taxation have strong influence on the economy. Since nearly all goods need some kind of transport (even software purchase), the secondary effects can be of high importance. Especially from the viewpoint of the state: usually, the VAT is expressed in the net value of the goods. But the net value rises, if fuel prices change. So, the taxation of the fuel generates further fiscal income for the state through the risen nominal value of other taxes, especially VAT.

Policy instruments may have short- and/or long term effects (PROSPECTS; 2003). Increasing fuel taxes, for instance, would affect mode choice, destination choice and trip frequency, whereas the long term effects would include all the short term effects plus altered car ownership and household and employment location changes.

RECORDIT confirmed (RECORDIT; 2001b) that the taxation of fuel is in all member states an important political and financial question, and the change in the tax rate can sensitively influence the financial position of both the state and the road forwarders. Other stakeholders are not analysed in RECORDIT in details, but their existence is mentioned. The following table (table 4) summarises the identified impacts of fuel taxes.

Table 4. Impacts of fuel taxes on economic indicators of the inter-urban road transportation

	Economic indicator
	Impacts

	Travel demand
	Fuel taxes have only a limited, slight influence on travel demand, since the transportation is regarded as a basic good in the economy. Very drastic fuel price change can affect the travel demand through the user losses.

	Prices
	Fuel prices have multiple effects within the economy: since nearly all industrial and service goods generate transportation needs, the change of fuel price changes prices in a wide context.

	User benefits
	Since fuel prices belong to the group of “out of pocket costs” of users, any increases will result in direct user benefit losses (which may be moderated by time gains due to reduced overall traffic levels).

	Externalities
	Theoretically fuel taxes can be used to internalise externalities. Practically this is rarely the case, and the moderate demand impact does not solve the problems of externalities.

	Wider impacts
	Fuel taxation remains one of the main sources of income for the central government budget in most countries, therefore the wider impacts depend on how the government allocates the revenue.


3.4
Lessons learned on fuel taxation

Lessons are different from the findings in the earlier sub-chapters, as these are more general within the fuel taxation context. These do not focus on the specific problems, but aim to recommend general rules for policy makers.

In the MC-ICAM project it was stated, that similar to tolls, optimal fuel tax levels depends on mode, route and time of day, and may incorporate welfare distributional concerns, but it does not depend on traveller type (MC-ICAM; 2002). This sentence should be valid as a general assumption within the case study as well.

Within the IMPRINT project fuel tax was analysed in most European countries, one of the most important questions was, whether the income of it is earmarked or not (they are partly earmarked in Germany and Switzerland). The reason for this is, that the acceptability of the tax charges strongly depends on earmarking (IMPRINT; 2003).

In the AFFORD project example policy packages was created using some of the selected transport instrument (AFFORD; 2001). In the “optimal second-best” package fuel taxation is one of the key components. At the same time, the study specifically mentions, that “the relatively large increase in fuel taxes can only be accomplished in at least a national, and probably only a European context”. On the other hand, the desired institutional reform is underlined when speaking about marginal cost pricing. A further important lesson is, that cities with and without a toll cordon behave differently for fuel tax increase, and the charge rise can be very sensitive for motorists.

The DESIRE project provides evidence regarding the scope to combine fuel tax with road user charging (DESIRE; 2002). From the viewpoint of road haulage performance DESIRE recommends that this combination will result in an optimal outcome.

This recommendation is appropriate, as fuel taxes are affecting the general usage level of the interurban road network, and the average congestion level on them, while road charges can be introduced to create sufficient differentiation between routes and times, without the need for very high charges.

Moreover, the FISCUS project considered the auxiliary instruments that could improve the application of fuel taxation in an urban context (FISCUS; 2001). Among the instruments that can assist fuel taxation to work better are the following: regional planning, public transport service level and parking fees. This situation is certainly also right in the inter-urban context, even if FISCUS investigated the question within the context of large cities (FISCUS; 2001). The results are similar to those that were upcoming from the project DESIRE (also like mentioned previously). 

The case of Helsinki within the project PROGRESS indicates (PROGRESS; 2001a) similar effects of fuel taxes that can be achieved by road tolls. However, Finland’s government has decided to gain most revenue from fuel taxes rather than from road tolls.

RECORDIT provided some figures and formulas for calculating comparative fuel tax levels between different countries (RECORDIT; 2002). From these calculations it appears that despite the initiatives towards harmonisation, there are significant differences between the fuel tax levels even among the EU Member States. The importance of fuel taxation is clear: corridor estimates for Patras to Gothenburg showed that fuel tax was nearly half of all identified charges. The situation is similar for other corridors, depending on the taxation level of the affected country.

Results from CANTIQUE showed that differential fuel taxes should be implemented (e.g. by fuel type, emissions characteristics etc.), which can influence passenger and freight transport, private and commercial transport, urban and interurban traffic at a national level (CANTIQUE; 1999). CANTIQUE also examined combination of transport instruments. An environmental oriented tax reform - total highway infrastructure cost coverage based on the "user pays principle" – and a reduction of fuel taxation in case of road pricing is necessary, concludes CANTIQUE. The reason for this is that in some cases environmental aims cannot be reached with "simple" fuel taxation alone.

PATS put forward an important recommendation: differentiated fuel taxes should be used to reflect differences in fuel quality (PATS; 2000). This means differences in terms of material consistence of the various fuel types (petrol, octane number, diesel oil, etc.).

Political decisions are likely to have a considerable influence on the ability to introduce marginal cost-based road pricing in across Europe. One issue is that the level and distribution of charges suggested by estimating external costs may not be consistent with existing policies towards the taxation of road transport. For example, where vehicle licensing and taxes on fuel are currently set at artificially high levels in order to raise revenues for national government, imposing additional charges on road use equal to full external costs may be considered politically untenable. Therefore, these should be reduced.

In the case of road freight, generally there is under-charging for long distance road freight. This is partly a problem of the structure of the existing taxation system. Fuel taxes do not increase sufficiently with the weight (and particularly the axle weight) of the vehicle to reflect the marginal social cost of heavy vehicles, because the marginal fuel consumption is considerably smaller than the marginal impairment of the infrastructure. Even the vignette, as currently utilised, is related to time rather than distance run. Thus, there is a clear case for reform of road freight (vehicle) taxation, to introduce a charge based both on vehicle characteristics and distance travelled. The passenger transport (regarding groups of passengers) can bear a bit higher prices as well (in a bus there are accommodated some 40 passengers, the willingness to pay the excise charges is better). However, individual passenger transport may not be charged any more, because of low acceptability of such expenditures.

The lessons that can be learned from the different studies can be summarised as follows:

· Fuel taxes are general economic instruments that affect the entire transport market.

· It is possible to differentiate between several user groups or technical groups (diesel or petrol engine), but this effect is rather low.

· Fuel prices are not able to differentiate between road segments.

· The transport demand effects are relatively low of fuel price changes.

· The fiscal effects are relatively significant.

3.5
Linkages of earlier results of fuel taxation to the case study

The importance of fuel taxes in policymaking is underlined by the AFFORD project  “All member states impose taxes on the purchase of fuel. Levels are almost always uniform within national boundaries but vary significantly between states.” AFFORD also summarises the practical implementations of fuel taxes (AFFORD; 2000).

In most cases, national authorities determine fuel taxes. Concerning the fiscal harmonisation of excise on fuel there are two other EC Directives: Council Directives 92/81 and 92/82. These introduce minimum rates of excise duties applicable to certain mineral oils. The Commission has proposed to set higher minimum levels, in particular for motor fuels (petrol and gas oil).

Fuel taxation is a strongly discussed issue in the new EU Member States including Hungary. It becomes quite important, since a very high proportion of fuel prices is due to fuel taxes. The use of fuel taxation as a transport instrument is considered in detail in the inter-urban road case study with specific reference to the Road Corridor IV in Hungary. The exact basic data is described in the modelling phase and the case study, here only the importance should be underlined, since it is one of the strongest economic instrument that influences car use and the behaviour of car drivers and/or road hauliers.

The DESIRE project highlights the importance of EU-level harmonisation of fuel taxes (DESIRE; 2002). In particular, this would represent a condition for achieving a single market for road haulage in Europe (DESIRE; 2003b). 

If fuel taxes are not harmonised the extent of cross-border refuelling may be significant. This could result in government revenue for countries with relative high fuel taxes being lower than anticipated in fiscal forecasts thereby creating pressure on the public budgets. Indeed, the revenue collected from fuel taxation is generally substantial, e.g. the case of Austria and Germany where these taxes provide the third and second largest contribution to the national government total tax revenue. In addition, fuel tax differences may create competitive problems for the road haulage sectors placed in countries with high fuel taxes.

Refuelling is also in Hungary a significant problem. As fuel taxes are considerably lower in neighbouring countries, hauliers tend to fill their vehicles outside Hungary. This effect can arise in all cases, when there is a big difference between fuel prices in two neighbour countries. This results in a large loss of income of the central government budget, and influences the fuel market structure in the neighbouring countries. Furthermore, this is also a limit for the instrument “fuel taxation”, because the central decision is not valid for those car drivers and/or hauliers who use refuelling in other neighbouring countries. Therefore, the Hungarian State would benefit from the harmonisation of fuel taxes, especially, when the neighbouring countries do this accordingly.

At the same time, RECORDIT (RECORDIT; 2001b) underlines the importance of the fuel taxation in Member States: “According to some publications, 2/3 of fuel tax revenues from road transport in EU Member States is accrued from excise duties”.

The case study results of the DESIRE project show (DESIRE; 2002), that none of the investigated 9 Member States planned to make significant changes regarding fuel taxation. This underlines the political sensitivity of this instrument and it is always a strongly debated question whether fuel prices should be raised or not. In general, any form of restrictions on motorisation (anti-car) is of extreme political sensitivity, as car usage by many is regarded as a basic right. 

On the other hand, DESIRE highlights that as the national government in most countries dislike to announce plans regarding increasing fuel taxes, it may state that no such plans are under consideration, although a government may still want to use this instrument if feasible. In Hungary fuel tax increases are sometimes connected to the oil market price change: if the price of the natural oil falls, the final consumer (the car driver) does not always notice the change, when the price fall is “compensated” by the same amount of rise of fuel taxes. This is a “practical” tool to increase acceptability of changes in fuel taxation levels.

Fuel tax changes (through the fuel price change) is one of the core elements of the modelling part of the interurban road transport case study. Sensitivity analysis is carried out in order to assess the impacts on demand and user benefits through the changes in out-of-the-pocket costs. These modelling results underline the findings from the literature review.

4 Motorway tolls

4.1
Overview

Motorway tolls represent one form of road pricing whereby road users are charged according to their actual road use. Other forms of road pricing include (UNESCAP, 2002): 

· A general road pricing system for the entire road network

· Urban road pricing encompassing congestion pricing, area licensing and cordon pricing

· Vignette schemes involving a fee for temporary access to certain road networks

· Electronic mileage-tax for Heavy Goods Vehicles (e.g. as introduced in Switzerland and under preparation in Germany)

A number of objectives provide the rationale for motorway tolls, including (World Bank, 2000):

· New, stable or dedicated source of finance: This objective is often linked to private sector involvement for road infrastructure, e.g. through a PPP framework

· User pays and internalising externalities: In this case the aim to create incentives for road users to avoid congested roads. 

· Regional equity issues

· Private sector development

Although motorway tolls have advantages in terms of providing a way to charge for actual road use, encourage use of non-congested roads/public transport and generate revenue there are several shortcomings. Firstly, unwanted traffic diversion is possible, e.g. transfer from motorways to secondary roads. Secondly, there can be equity and acceptability issues that may require redistributional measures to avoid negative impacts on low-income groups. Political opposition to toll roads have in some cases implied that toll rates have not been increased as planned or development of untolled facilities to provide an alternative (both of which have a negative effect on the financial position of the toll road). Finally, the implementation of toll roads can be technically demanding (depending on the tolling option chosen).

4.2
Implementation issues of motorway tolls 
This section considers the practical questions that can arise when deciding about the implementation of motorway tolls. In this context, the classification of the instruments is discussed above, according to the studies in the 4th and 5th EU RTD Framework Programmes and other projects or studies.

Technical possibilities, barriers and implementation forms are also discussed in this section. This gives an overview of the possible resource requirements when making a decision about the practical application of motorway tolls.

The AFFORD project classifies road tolls within the demand management instruments and categories any kind of road charges into the group of “direct demand management measures” (AFFORD; 2000). This is connected to the modelling results of TRANSPRICE (TRANSPRICE; 2000), where it was stated, that “the higher the present level of congestion is, the more the scope for road use pricing”.

The CUPID project analyses the motorway toll collecting methods, the automatic collecting way and the telematic supporting tools. Also this project provides a classification of the fiscal elements within the cost of mobility (CUPID; 2000):

· Capital and vehicle taxes - purchase and sale’s taxes, value-added tax (VAT), motorcar tax (annual), costs of the acquisition of the driving licence.

· Indirect running taxes, which enable the access to the use of a road space and which are not to be paid in direct relation to traffic behaviour. For example fuel taxes, resident parking fees, seasonal tickets for public transport, motorway fees (for goods- and passenger-transport) cordon tolls, road and bridge tolls - as long as not referred to as single journeys (monthly tickets, etc.).

· Direct taxes (referred to use), which are limited to the individual range of use (spatial and/or temporal). For example, parking fees (per time of use), ticket for public transport (per trip), weight-distance-fees for lorries and busses, cordon tolls, road and bridge tolls – referred to single passages and drives, automatically measured road using fees.

The “Eurovignette” Directive (CEC; 1996a) aimed to limit the competition problems within the road freight sector caused by the existence of very different methods and levels of charging for infrastructure use in different countries. For example, vehicles licensed in a country with a low annual license duty plus supplementary tolls may have an unfair competitive advantage when competing with a vehicle licensed in a country with a high license duty and no supplementary tolls. The directive was intended to set a limit for the maximum infrastructure access charges payable as a general supplementary license for heavy goods vehicles, on the basis of average infrastructure costs, with non-discrimination between goods vehicle operators from different countries.

Regarding the implementation phase, the issues concerning the elasticity of each road market segment are of importance. Results on these aspects have been in the KonSULT database (KonSULT; 2001). The available information suggests that there are big differences between short and long run elasticities for car trips. In the short run toll charges may only have a medium effect on the usage of interurban highways while in the long run the elasticity is high. This should be considered when a decision is made about the implementation of tolls on roads. The results are summarised in Table 5.

Table 5. Estimated elasticities of car trips with respect to user cost 

	Cost component 
	Short run effect 
	Long run effect 

	Fuel (work) 
	- low 
	- low to medium 

	Fuel (non-work) 
	- medium 
	- medium to high 

	Highway tolls 
	- medium 
	- high 

	Parking fees 
	- low 
	- high 

	
	
	

	Time costs 
	
	

	Riding time 
	- low 
	- medium 

	Parking search 
	- low 
	- high 

	Congestion 
	- low 
	- high 

	
	
	

	Cost of alternatives 
	
	

	Transit fare 
	+ low 
	+ low 

	Transit access time 
	+ low 
	+ low 


Where low = 0 to 0.5; medium = 0.5 to 1.0; high = 1.0 plus

Source: Moore and Thornes, 1994, (reported in KonSULT; 2001)

KonSULT is also considering the problem of practical implementation. The realisation of tolling is one of the greatest challenges in the field of IT services on roads. The main aim is not to stop or to hinder the traffic flow exactly at the place where it should have a fast run. The database mentions some of these solutions: optical character recognition, video systems, on-board transceivers, etc.

These considerations are in accordance with the Hungarian experience: When the Ministry of Transport introduced the toll gate system on the motorway M3, it resulted in congestion at nearly all exit terminals in the peak hours. Furthermore, from the viewpoint of the optimal traffic flow the disturbance was higher: exactly at the point where the vehicles should have gained some speed, they had to stop for checking. This combined with significant public opposition resulted in the breakdown of the gate based system. 

The questions of implementation were considered within a Hungarian government financed scientific study on implementation of inter-urban pricing policies (AKA; 2001). The study examines the core components of the implementation steps of some selected instruments (toll gates, vignettes, section pricing). Within the study, the following key elements were identified as important to ensure a successful implementation:

· Good political practice: the way politicians draw attention to the necessity of road pricing;

· Gradual introduction (with not too high prices in the beginning);

· Medium-length transitionary period in the start (no hard fines for free riders in the initial period, e.g. 2 months).

Another question (also treated in KonSULT; 2001) is the layout of the charging facility. Three major approaches are put forward: point charging, cordon charging and area charging. In addition, road charging can be based on distance, time or delay.

The appropriate tolling option will vary between countries. The project DESIRE (DESIRE; 2003b) examined the different models used in different countries: “For the countries with tolling culture the basic form is a distance-dependent network scheme which is based on the kilometres driven on a net of interrelated motorways of the same hierarchy-level.” If the distance-dependent solution has no tradition in a country, “the basic form now is a driving permit system, where a charge is levied for the permit to drive within a certain perimeter and within a certain time period.”

This second option seems to be appropriate for Hungary. However, there are strong debates on the flexibility of the current system: the possible time length can not be defined freely, because the shortest time interval is 10 days. This means, that the shortest possible time period for which a motorway ticket is available is nearly one and a half week. 

In the project CUPID a range of telematic applications were described according to the control of motorway toll collection (CUPID; 2000). It was shown, which elements in the different system require both on the ground and vehicle side. Restricted Access Schemes have many similarities with Electronic Toll Collection Schemes implemented for a toll motorway system, since they can share technology, systems and some commercial practices. Differences in technology, which may make it difficult to extend the experience and the track record of toll collection on a motorway to road pricing purposes. In all cases, it is necessary to integrate the Restricted Access Scheme to the motorway system when the motorway system is a part of the urban road infrastructure (CUPID; 2000).

The situation in some European countries is also considered in CUPID, according to the motorway network and the used motorway-charging scheme. For example, in Switzerland vehicles up to a total weight of 3.5 tons are obliged to buy a motorway-vignette if they use the Swiss motorway network. The distance-dependent Heavy Vehicle Fee (HVF) applies to all vehicles with a permitted total weight of more than 3.5 tons – revenue collected is allocated towards large infrastructure projects. Table 6 shows general data about the length of European motorway system, while Table 7 summarises the types of inter-urban road tolling in European countries and several other countries.

Table 6. Motorways in Europe, length at the end of the specified year (km).

	
	B
	DK
	D
	EL
	E
	F
	IRL
	I
	L
	NL
	A
	P
	FIN
	S
	UK
	EU-15
	index

	1970
	488
	184
	6 061
	11
	387
	1 553
	0
	3 913
	7
	1 209
	478
	66
	108
	403
	1 183
	16 051
	100

	1980
	1 203
	516
	9 225
	91
	2 008
	4 862
	0
	5 900
	44
	1 798
	938
	132
	204
	850
	2 683
	30 454
	190

	1990
	1 631
	601
	10 809
	190
	4 693
	6 824
	26
	6 193
	78
	2 092
	1 445
	316
	225
	939
	3 180
	39 242
	244

	1995
	1 666
	796
	11 190
	420
	6 962
	8 275
	72
	6 435
	123
	2 208
	1 596
	687
	394
	1 262
	3 307
	45 393
	283

	1996
	1 674
	832
	11 246
	470
	7 295
	8 596
	80
	6 465
	115
	2 208
	1 607
	710
	431
	1 350
	3 344
	46 423
	289

	1997
	1 679
	855
	11 309
	500
	7 750
	8 864
	94
	6 469
	118
	2 336
	1 613
	797
	444
	1 423
	3 412
	47 663
	297

	1998
	1 682
	873
	11 427
	500
	8 269
	9 303
	103
	6 478
	115
	2 225
	1 613
	1 252
	473
	1 439
	3 473
	49 225
	307

	1999
	1 691
	902
	11 515
	500
	8 893
	9 626
	103
	6 478
	115
	2 291
	1 634
	1 441
	512
	1 484
	3 579
	50 764
	316

	2000
	1 702
	922
	11 712
	707
	9 049
	9 766
	103
	6 478
	115
	2 289
	1 633
	1 482
	549
	1 506
	3 612
	51 625
	322

	2001
	1 727
	953
	11 786
	742
	9 571
	9 934
	125
	6 478
	115
	2 291
	1 645
	1 659
	602
	1 529
	3 605
	52 762
	329

	Out of this tolled inter-urban roads

	2001
	1
	8
	-
	917
	2445
	7771
	-
	5593
	-
	-
	2000
	1219
	-
	8
	-
	19962
	


Source: Eurostat, International Road Federation, national statistics

Table 7. Type of issues and road pricing systems

	Type of issues and road pricing systems
	Country
	Passage tolling
	Network tolling
	Cordon tolling
	Distant dependent area
	Vignette

	Assessing certain issues, aspects, problems and solutions in the current inter-urban road pricing system
	Portugal
	
	X
	
	
	

	
	Brazil
	
	X
	
	
	

	Assessing extensions/adaptations in the current inter-urban road pricing system
	France
	X
	X
	
	
	

	
	Hungary
	
	
	
	
	X

	Assessing alternative inter-urban road pricing system proposed by the national government
	Austria
	
	X
	
	
	X

	
	The Netherlands
	
	
	
	X
	X

	
	Germany
	
	X
	
	
	X

	Focusing on the development and assessment of inter-urban road pricing system suitable for a country
	Denmark, Sweden, Finland, Norway
	X
	
	X
	X
	X

	
	Switzerland
	
	
	
	X
	X


Source: DESIRE; 2002
DESIRE (DESIRE; 2002) uses a slightly different categorisation of tolling technologies. The following categories are defined: passage tolling, network tolling, cordon tolling, distant dependent areas and vignettes. The table published in the D3 of DESIRE compares the current situation and the used technologies among different countries.

Most of these solutions of belong to the urban context, but – when generating packages of measures – can be relevant for the inter-urban analysis as well. Cordon pricing – as an example – cannot be implemented independent from the inter-urban road pricing practice, because heavy congestion can appear in the boundaries of the cordon.

A good overview of the existing motorway pricing methods is given within the frame of the IMPRINT project (IMPRINT; 2003). It comprises the current situation in several European countries, describing the elements and the operating mechanism of the pricing scheme. It also describes the financing methods of building new infrastructure and the reason, why motorway tolls are necessary. For example, in France, between 1995 and 1998, the average expenses per year have been 2.5 billion € for public-private motorways and 1.8 for public motorways. Nevertheless, this amount could be decreased. Between 1990 and 2000, an average of 280 km per year were built, 150 km per year are foreseen for the next 10-20 years. New motorways (or extension of existing motorways) will be built with Public Private Partnerships. Benelux, Germany, Denmark do not currently have a tolling scheme. They have a user charge, the Eurovignette.

For inter-urban road tolling, electronic fee collection is already largely operational in Europe, according to the PATS project (PATS; 2000). Normally, it is applied on existing motorway toll stations where specific lanes are equipped for non-stop payment by vehicles fitted with the necessary electronic equipment. The vehicle speed has still to be reduced at the entry gate in order to ensure the necessary time for the electronic transactions. The future in this field, however, is towards multi-lane high-speed operation where no restriction is placed on the speed of vehicles at toll stations.

Apart from technical reasons, the degree of commitment level of car drivers is the reason, why separated lanes are preferable: if a car-owner has a higher level of commitment, there is a higher possibility that he/she will equip the car with the necessary technical tools, and the level of the willingness to pay is also higher. For those persons who do not often use the tolled system and/or do not devote much attention to the technical equipment, a more comprehensive check is required. 

The project TRANSPLUS considered motorway tolling as a “regulatory” tool to influence congestion level and air pollution (TRANSPLUS; 2002a). It is recommended to be undertaken through electronic road pricing, using automatic vehicle identification.

Furthermore, TRANSPLUS also provided a general overview of financing schemes for road infrastructure (TRANSPLUS; 2002c). The overview included user based finance forms as well as mixed approaches (public and private, i.e. taxpayers and users). In this context more possibilities were specified, like: deferred payment, shadow tolls, public tolls, partial tolls and subsidised tolls. These variants were identified in TRANSPLUS as follows:

· Deferred payment: according to this scheme a public entity, funded by taxation, contracts out to a private firm the provision of a service or infrastructure made available free of charge to users. When confined to infrastructure construction, these amounts to deferred payment or a form of leasing. It can also be viewed as a loan from the private firm to the public entity, repaid over the life span of the infrastructure. Usually with this type of model, the private firm not only builds but also operates and maintains the infrastructure.

· Shadow tolls: this model differs from the previous in that the private builder/operator of a toll infrastructure is paid by the public entity on the basis of how much the infrastructure is used, not what it costs. Instead, the public entity pays the operator according to the number of vehicles using the infrastructure, on the basis of a pre-established scale. This is a relatively new option, used recently with respect to the DBFO (Design, Build, Finance and Operate) trunk road schemes in the UK as part of the Private Finance Initiative (PFI).

· Public tolls: the tolls that serve to finance the infrastructure are recovered by the public entity, which operates the infrastructure, as a private firm would do. This model actually combines the shortcomings of both the pure public and the pure private models.

· Partial tolls: this model is in practice very common; it is the financing scheme on which all subsidised public services are based, including virtually all public railway infrastructure and services, which are financed by both user charges (tickets) and taxation.

· Subsidised tolls: a private operator is paid both by the tolls charged to users and by a subsidy that obviously comes from taxation. It is a viable solution to the problem of infrastructure, for which no toll level could ever provide both a satisfactory economic rate of return to the community and a financial rate of return high enough to interest a private firm.

The implementation steps (key elements) of motorway tolling differ in the case of a new motorway (or new section) and the previously free sections. The following list introduces a combined solution (example of Hungary).

1. The government and the prime minister underline in speeches the importance of the “user pays” principle in all possible fields of the economy.

2. The Ministry for Environmental affairs makes a campaign against the heavy loaded routes, air pollution, and the environmental friendly specifications of alternative shipping methods (rail, waterways).

3. The Ministry of Finance publishes expenditure figures on road construction and maintenance.

4. The decision is made on the introduction of motorway tolling: in the first step a new section is tolled (both for passenger car and HGV), in the second step the previously free routes are being tolled for HGV-s, finally these are being tolled for passenger cars as well. 

Attention has to be given to public and political acceptability, too. Nearly all actors may oppose tolls unless this instrument is implemented taking into account their interests. Public awareness campaigns regarding the advantages of a toll based system must be emphasised. People have higher willingness to pay if the advantages of that are clear to them. The clear benefit would be new roads, reduced traffic, reduced environmental impact and safety improvements.

4.3
Impacts of motorway tolls

This chapter assumes that motorway tolls are implemented (this can be both a real-world analysis of similar instruments or a theoretical assumption of the application). In this context, the impact can be analysed and verified. This does not mean that motorway tolls are necessarily implemented in an optimal way.

The impacts usually influence the behaviour of road users (both private drivers and HGV hauliers), and there are also important issues of acceptability.

Motorway tolls are a part of tolling system in general. The aim of pricing is the following: to influence travel behaviour, to promote the use of other modes and to provide funding for new transport investments. Acceptability among road users is higher, if the revenue is used to build new infrastructure. It is the only measure, which has a relative substantial and quick effect on travel demand, and it can generate income for the authorities at the same time. Motorway tolls can be substituted by other charging systems, like general road pricing, but users are likely to accept a system more if the payment is linked to a service. Therefore, instead of general road charges, a charge for specific motorway use may be more acceptable. It is possible to distinguish between the acceptability by HGVs and cars users respectively. For freight transport time and out-of-pocket cost (fuel) are both very important, where a yearly pass may be more acceptable than other forms of charges. For private travel, prices can influence car usage, timing and route choice. 

The motorway tolls for HGVs can be supplemented with extra fees, such as distance related fees. This would mainly be relevant for very congested routes, because extra fees reduces traffic and it is not always fair compared to private cars.

Even if tolling can be used as a sensible way for perfect regulation of the demand, the effectiveness provides a limit to refinements. One of the findings of the DESIRE project suggests that (DESIRE; 2002): “The assessment showed, that the solutions were considered to be quite effective, in particular in countries, where tolling has been in operation for some time. The results suggest that where pricing is relatively simple, there is a larger perception of the solution as being effective”. This shows that there is a risk for those decision-makers, who tend to complicate tolling systems in order to obtain an optimal solution. Among European countries (including the Member States) the level of practice/experience regarding road pricing varies substantially. The effectiveness of this instrument will vary between countries that plan to use motorway toll as an economic measure. Countries can be classified as follows: “1st generation countries” have a long tradition to motorway tolling (e.g. France, Italy, Spain), while the “2nd generation countries” are in a mature process to implement road pricing (e.g. Sweden, Ireland and Netherlands).

The project CUPID concludes, that the biggest financial impact can be expected in the case of a “concession” (CUPID; 2000). The crucial criterion of a concession is that the private partner is not paid by the public authority (i.e. excluding shadow toll arrangements). Instead, it is authorised to collect the charges and to generate profits directly on the basis of the charging revenue. In that case the private enterprise takes the full economic risks. In conclusion, it has to be considered that the specific instrument of a concession as a possible variation of public-private-partnership has an important practical disadvantage: In this case the Value-added tax is imposed directly on the road user charge.

The aim of the EUROTOLL project was to undertake an in-depth investigation into the effects of road pricing and toll strategies on road mobility and transportation factors. EUROTOLL covered both inter-urban and urban road pricing policies (EUROTOLL; 1999).

The project provides the transport research community, authorities and policy makers with a better understanding of road based mobility for passenger (user reactions) and freight strategic pricing issues (provide finance, demand management, internalisation of external costs) and assessment methodologies.

An important lesson from the FISCUS project is (FISCUS; 2001), that motorway tolls firstly affect the number of vehicles using a certain route (similarly to vehicle taxation, while fuel taxation primarily influences the traffic performance). On the other hand, road congestion or at least its severity can be addressed through appropriate road tolling technology (similarly to the adequate infrastructure planning). Furthermore, road tolling can provide the basis for ongoing capacity expansion and – as the project DESIRE concludes (DESIRE; 2002) – it can also create the necessary funds that are needed for the construction, maintenance and the operation of national roads.

In this aspect the tolling methodology can be of special significance. If the prices are set by marginal costs, the congestion cost component can be very high, and this leads to inequitable treatment of car drivers. Or, if the prices are set by average costs, the fairness suffers, because users of non-congested sections have to pay more in order to lower the congestion elsewhere. This highlights that the recommendations of DESIRE are pertinent.

It is possible to distinguish between short- and long term impacts. Short-term impacts are those, which do not influence origin-destination travel patterns. Parallel to this, the generated revenues can be used to maintain roads and build extra infrastructure. The users who are influenced by the charge can be classified as follows: 

· Those who used the road before it became charged, and continue to use it after the introduction of the charge. They are negatively affected because of the extra charge, but can benefit from time savings due to reduced traffic. They are the biggest group benefitting from the introduction of charging: time is more important for them, and they benefit more from the time savings than they lose because of charges. 

· Those who used the road that became charged, and change their route after it became charged. They do not pay extra charges, but have to travel longer distances.

· Those, who are not affected directly, because they have travelled on parallel roads before and after, too. They are negative influenced by the increased traffic on these roads.

Long term effects concern changes in the O-D travel pattern. Parallel to this, new and better infrastructure will be available, funded by the charging revenue. The additional infrastructure will again change travel demand patterns.

In summary, the impacts of motorway tolls are shown in Table 8.

Table 8. Impacts of motorway tolls on economic indicators of the inter-urban road transportation

	Economic indicator
	Impacts

	Travel demand
	Motorway tolling is a selective and sensitive way of influencing the road travel demand regarding the tolled routes (but not in general). However, attention has to be paid to parallel roads, and their demand change as well.

	Prices
	For the tolled road itself, the tolls have similar effects to fuel prices with multiplicatory effects within the economy.

	User benefits
	Since the motorway tolls belong to the group of “out-of-pocket costs” of users, their increase cause direct user benefit reductions.

	Externalities
	Motorway tolls are generally regarded to be a useful tool to internalise externalities. Along the selected routes this might be true, but the real internalisation of these effect would cause dramatic toll increase.

	Wider impacts
	In some cases, motorway tolls might be one of the “educational” instruments: the realisation of the user pays principle. 


The modelling case study of this research examines the details of the roles, purposes, possibilities and usage of motorway tolls along the road corridor IV. in Hungary. Conclusions from that model application may be important for decision and policy makers as well.

4.4
Lessons learned regarding motorway tolls

An important point is that real-world experience regarding motorway tolls provide substantial information concerning lessons learned.

Motorway tolls were examined as a part of an “integrated transport pricing approach” within the project TRANSPRICE. In this context, TRANSPRICE added other elements of importance, including PT financial structures, parking charges and the revenue allocation system between transport modes (TRANSPRICE; 2000).

In European road transport, vehicle owners generally pay an annual fixed sum to license the vehicle for use, plus fuel tax when using the vehicle (MC-ICAM; 2003). This allows a degree of differentiation by type of vehicle, but that differentiation takes the form either of a fixed sum unrelated to use or a fuel tax, whose burden is related to fuel consumption, a margin that is of little use to policy makers. Some countries have supplementary tolls on motorways, or require purchase of a vignette to use the motorway system. All of this adds up to a pricing structure ill-suited to reflect the variation in marginal social cost by time and place.

The advantage of charging – according to (KonSULT; 2001) – is that charges may be very flexible. The overall charge level, the differences between the two directions, different levels of charging at different cordon points or by the time of the day provide the possibility to refine the charging system to the specific requirements.

The project DESIRE also investigated the opportunities and threats of motorway tolling systems (DESIRE; 2003b). The major opportunities are: increased revenue generation, internalisation of external costs, and an efficient approach to reduce congestion. This means, that congestion can be eliminated with a relatively small effort. Among the strengths the following important attributes are mentioned: transparency, fair revenue generation is possible, and congestion can be reduced to some extent. But there are some serious drawbacks, like: maintaining government control, user and public acceptance in general, and the fact that the complexity of the pricing scheme affects user friendliness and transparency. To the group of weaknesses belong: high operating costs, institutional inflexibility, inadequate management measures.

How revenue from tolls should be used (e.g. own mode infrastructure, cross-mode infrastructure schemes or reduced general taxation), is another important question to be considered.

The lessons learned from the available theoretical and empirical evidence can be summarised as follows:

· Motorway tolls are sensitive and selective instruments, especially “designed for” the distinction between routes and the journey purpose.

· The acceptability questions are complicated, especially in cases, when the tolled route was free of charge before.

· The problem of free riders always arises, when there is not a one-by-one gate toll collection.

· The question of traffic redistribution is pertinent if there exists alternative routes with lower or no charge. In this case the externalities have to be considered as well.

4.5
Linkages of earlier results of motorway tolls to the case study

Some of the former projects analysed similar core aspects as the SPECTRUM inter-urban road case study along the road corridor IV in Hungary. These experiences are presented in this section, and their importance is underlined. The linkages will also assist in clarifying the research basis for the modelling steps within the modelling case study itself. 

The importance of the examination of motorway toll systems is underlined in the DESIRE project (DESIRE; 2003a): “All countries except Switzerland introduce motorway tolls for high duty vehicles as from 2005. Switzerland maintains its network-wide charging system”. This is one of the reasons, for which the SPECTRUM inter-urban road case study dedicates special attention to the inter-urban road tolling aspects.

Motorway tolls are, however, the mostly discussed instruments that affect the road usage level of inter-urban roads. On the other hand, it has potentially a very strong influence on both the financial position of road hauliers and the operator/state.

Motorway tolls represent perhaps the most important variables of the modelling stage of the analysis of interurban road instruments due to their significant scope for influencing road usage and the strong interest shown currently by transport authorities to introduce this instrument. Elasticities, cross-elasticities for parallel roads, demand and welfare effects are analysed, and important conclusions are drawn from the numerical results.

5 New infrastructures and ITS-Systems

5.1
Overview

New infrastructure investment for roads have until recently been promoted significantly across the European countries with substantial public sector funding being made available. The following objectives for construction of roads were identified:

· To assist economic growth by reducing transport costs and improve accessibility

· To improve the environment by removing through traffic from unsuitable roads in towns and villages

· To enhance road safety

This approach assumed that congestion problems resulting from increasing traffic levels could and should be solved through provision of more road space. However, increasingly it has been recognised that extended road construction programmes did not appear to deliver the expected results in terms of reduced congestion and pollution. In fact, the UK Standing Advisory Committee on Trunk Road Assessment (SACTRA) published a report that demonstrated the possibility that new roads may result in more traffic (SACTRA, 1994). Instead, the need for developing traffic management strategies (e.g. road user charging) was emphasised. As such traffic management strategies cannot stand alone to solve the inherent conflict of transport in terms of economic growth generation vs. environmental problems highlighting the need for targeted transport infrastructure investment (including road investment).

New infrastructure investments for roads are increasingly involving Intelligent Transport System (ITS) applications which can provide an improved basis for traffic management strategies, e.g. increase road capacity through route choice guidance or speed management systems.

A key issue for new infrastructure investment is how such schemes should be funded and the relative position of public and private sector involvement.  Traditionally, road infrastructure has been public funded and owned. However, limited public funding resources and the aim to enhance efficiency has increasingly led to private sector involvement. At the overall level, complete private sector responsibility will not be welfare optimal, as the private sector would select the schemes according to profit maximisation (and would require too high tolls). Therefore, alternative forms of private sector involvement have been promoted through public private partnerships, e.g. BOT or DBFO agreements. Private organisations can then recover construction and maintenance costs through tolls or indeed shadow tolls as discussed in the previous section.

5.2
Implementation issues of new infrastructures and ITS-Systems

For the government's perspective the previous two instruments were both revenue generating. The building of new road infrastructure (such as trunk road widening and ITS-systems) has a negative influence on the welfare position of the government (and or motorway operator).

The development of the TEN-T road network involves new links and the expansion of the number of lanes for different road types (DG TREN; 2003). 

Significant network extension was realised in several Member States, including United Kingdom, Southern France, Spain, Portugal, Sweden and Finland. Furthermore, substantial extensions, mainly through increase of high quality roads, are also occuring among the southern Candidate Countries. Developments in Central Europe are not so visible (Figure 1). Main ITS and inter-urban road developments are summarised in Table 9.

Fig. 1. TEN-T road network 2001 according to link types 

[image: image3.png]lity road, 1lane

== High qual

ity road. 2 anes
ity road. 3 lanes
Tlane
2lanes
3lanes and more
Ortinary road





Source: DG TREN; 2003

Between 2001 and 2010, network development will continue especially in Portugal and Spain. In the eastern part of Germany, the motorway network will become denser. Significant road infrastructure improvements will also be achieved in Greece. In the Candidate Countries, Poland and its neighbours will significantly improve the road network. The planned developments are shown in Figure 2.

Fig. 2. TEN-T road network anticipated for 2010 according to link types
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Table 9. Some of the on-going interurban road ITS projects in Europe

	Project
	Functions/tools
	Short description

	AA (Automobile Association) ITS Services (UK)
	On-trip traffic information 

Pre-trip travel information 

Breakdown and emergency alerts
	Telematics can make the traffic information that the AA has been broadcasting for many years more easily available to drivers. Drivers can consult the AA operator on the best road to choose and the time a trip will take. A telematic unit provides verbal assistance or gives visual instructions. The display can also be used to transmit route requests. 

	ADAC ITS Services (Germany)
	On-trip traffic information 

Pre-trip travel information 

Breakdown and emergency alerts 

Fleet management
	ADAC has incorporated telematics in its assistance services, to provide the fastest and most efficient help possible, with the final purpose of problem-free mobility. Members can contact one of the five ADAC assistance centres in case of a breakdown. ADAC provides traffic information, based on input from the police and 40,000 jam busters (reporting traffic jams). From the ERIC (European Road Information Centre) system, information on traffic, weather and road conditions in European countries is available.

	AUTOROUTE-INFO: Motorway Paris-Lyon (France)
	On-trip Traffic Information
	The CSA - the regulatory body in charge of broadcasting in France - has allocated a unique frequency all over the country to FM radio broadcasts targeted to motorway drivers. This decision incited motorway operators to provide radio services combining entertainment and travel information. Such services are now operational along several thousands of kilometres of motorways. 

	CCATS & CCIDS:

Video-Based Solutions for Data Collection and Incident Detection (Europe)
	Incident Management
	Traficon video and image processing technologies can be used for both traffic data detection and real-time incident detection. Traficon has co-operated with research centres and universities in Belgium, and has been supported by the Flemish Government. Since 1987, Traficon has successively introduced a Camera and Computer Aided Traffic Sensor (CCATS), Camera and Computer Aided Incident Detectors (CCIDS) and Video Image Compression (VIC).

	HAMLET 2 - Toll Collection on Motorways (France)
	Tolling
	The on-board unit is normally in sleeping mode. When a beacon is approached, a signal is sent to initiate communication and the transaction can take place. While the vehicle is in the transmission zone, reading and writing to the card takes place. After leaving the zone, the on-board unit returns to sleeping mode. HAMLET2 is conform to the CEN TC278 / WG9 standard, ensuring interoperability at the European level.

	Inter-urban Traffic Management (Austria)
	On-trip Traffic Information 

Lane Control 

Incident Management
	A 55-kilometre long section of the Munich-Salzburg highway has been equipped with a Bosch traffic management system, consisting of 37 observation points and 28 display points placed at 0.9 to 2.5 km intervals. In addition, 137 Variable Message Signs, 140 double induction loops and nine radar sensors were integrated. The traffic management system operates automatically and uses on-line traffic data, indicating vehicle type and speed and traffic density.

	M25 Controlled Motorway Project (England)
	Speed Management
	The Highways Agency introduced a Controlled Motorways Pilot scheme on the M25 motorway (London Ring Road), between the A3 Junction 10 and the M4 Junction 15, with the purpose of controlling speed and lane discipline and their effects on traffic flow and safety. The evaluation of the project showed that the majority of the drivers obeyed the speed limits and that excessive speeding diminished significantly. Lane utilisation improved due to a better spread of traffic over the different lanes.

	Trafficmaster - On-trip information on Motorways and Primary Routes (UK)
	On-trip Traffic Information
	Trafficmaster sensors have become a familiar sight on UK motorways. Installed on motorway and trunk road bridges at approximately two miles intervals, the 2,400 sensors monitor the flow of traffic. When the speed beneath a particular sensor drops below 30 mph, it transmits the details live to Trafficmaster's National Traffic Data Centre. This forms the main on-road infrastructure of the system, which runs in parallel with over 1,500 radio beacons placed on motorways and near motorway junctions, to warn motorists of impending traffic problems before they join the motorway and so allow them time to choose another, non-motorway route.


Source: ERTICO, http://www.ertico.com/its_basi/succstor/success.htm

The project DESIRE examines the possibilities of combining road tolling and infrastructure improvements within a modelling framework (DESIRE; 2003a). This project is one of the first ones that attempt to obtain results where tolling and infrastructure expansion are considered together, and its importance is significant within SPECTRUM in terms of creating and assessing optimal packages of transport instruments. 

The project DESIRE (DESIRE; 2002) examines the financial effects of new infrastructure. In particular, how to generate the necessary capital for building/enlarging infrastructure parts. In this context DESIRE suggests that the income from an already existing – but amortised section – could provide a reserve of surplus funding. Also cross financing is being considered: “financial resources (…) to be used to complete other infrastructure projects, particularly rail, are in the region in question.” DESIRE considers some results of cross financing (DESIRE; 2003b): “Differently from motorways concessions, private investments in a project financing scheme is expected to be remunerated by revenue generated by the operation of the individual, new infrastructure link in the absence of mechanisms allowing for cross-subsidisation among different links operated by the concessionaire. In the case of motorways, it is necessary to evolve to a network concept, where heavy traffic in some links is effectively subsidising the construction of some other links with much lower traffic volumes.”

These questions appear also in the marginal cost studies, especially when there is a need to decide the time frame of calculating marginal costs. The findings of DESIRE mean partly a way of average cost based financial source or (which is very similar to this), the marginal costs should be calculated in a long run.

Concerning the building of new infrastructures, it is underlined that a political and institutional framework must be established, especially regarding to financial and operational issues.

Infrastructure improvement is – according to the KonSULT Database – a semi-group of infrastructure measures. Among these, the first listed is “new road construction” that underlines its importance among physical measures. Interurban road construction is classified within the group of “measures to influence car use”.

At the same time, KonSULT also provides a “hierarchy” of instruments (KonSULT; 2001). Although all of them can have the same or at least similar effects, some of the instruments are mainly used to utilise the benefits of other important measures. An example of this in KonSULT is the new infrastructure building with supporting economic measures such as parking charges, road pricing policy, etc. This implies implementation of several instruments.

The implementation of ITS systems is more complicated. The reason is that in many cases, optimal operation requires on-board-units (OBU) that have to be purchased by the user. In this case the introduction may involve the following stages:

1. Announcement of the implementation before the starting of the work;

2. Technical establishment of the necessary equipment, and testing;

3. Announcement of the operation of the system, and making the OBU's attractive for users (like getting toll discount for the usage of electronic toll gathering equipment).

4. Slowly strengthen the conditions of usage without the desired OBUs.

It is a question, how expansion can be financed. Public Private Partnerships (PPPs) is one solution, but here higher charges are expected, because the private sector invests only if it can realise revenue from that. Charges only are not satisfactory, and they cannot be used for expansion only, therefore state intervention and support is needed.

5.3
Impacts of new infrastructures and ITS-Systems

New infrastructures and ITS systems (in contrast to taxes and tolls) are not restrictive. Their impact can be analysed within the context of the technical gains, not by the caused welfare loss. This underlines the special attention to their impacts within other studies as presented below.

The projects CUPID and IMPRINT considered how the required financial funds can be provided for the construction of new infrastructure. CUPID suggested that motorway tolls can be used for financing new infrastructure (CUPID; 2000 and IMPRINT; 2002).

It is a question, if tolls should cover the building of new infrastructure in interurban areas. Certainly, there are methods available for generating the necessary funds from marginal congestion costs as prices or average cost based prices. Both have advantages and disadvantages as discussed in the sub-section on motorway tolls in this Annex.

IMPRINT concluded that in the long run, new investment to expand capacity will reduce revenues from congestion at the same time as raising the cost of infrastructure provision. This poses an important drawback for securing funds for infrastructure investment. Furthermore, there is an efficiency issue due to the scarcity of public funds (IMPRINT; 2003).

In the CANTIQUE project the effects of new infrastructures on the environment were analysed (CANTIQUE; 2000). It was examined how different telematic applications created differential environmental impacts. There were also case studies concerning the implementation of specific telematic applications.

Analysis of environmental impacts can be based on changes average vehicle speeds. This is more sophisticated than the travelled distance approach as it takes into account the variation in emissions factors with changing traffic conditions as indicated by the average speed.  The advantage of this approach is that it recognises the sensitivity of fuel consumption and emissions to traffic conditions. Fuel consumption and emissions are closely dependent on vehicle speed, with speed-emission and speed-fuel consumption curves being well defined for selected vehicle types.

ITS systems can allow for better use of the available capacity better. The optimal speed and route can be selected, therefore traffic reduction is in general expected. ITS systems installed on motorways can operate with OBUs (On Board Unit) installed in each car, and in the next phase it can also control cars. 

Speed limits and external speed controls result in area-wide reduction of speed levels on the road network. This, in turn, results in increased HGV dwell time on the road network. The reduction of the speed level causes some HGV-s to search for better routes and, therefore, results in a decreased flow of HGVs on the secondary road network. Consequently, the residential population benefits from reduced noise nuisance. The general reduction in speed levels on the various roads generates new journey patterns for the HGVs and, as a consequence, they consume more fuel and emit more pollutants. Table 10 gives a summary of the identified impacts of infrastructure expansion.

Table 10. Impacts of infrastructure and ITS enlargements (expansion) on economic indicators of the inter-urban road transportation

	Economic indicator
	Impacts

	Travel demand
	Infrastructure expansion might generate more traffic than it can deal with. Therefore, the building of new infrastructures in order to solve capacity problems might not always reach the desired results (induced traffic).

	Prices
	In case new infrastructure schemes reduce travel time or the ITS increases the information availability, it might even result in transport price changes (the public expenditure might balance this gain).

	User benefits
	User benefits arise as a result of new infrastructure because of time savings, fuel savings, less congestion and more safety. The social benefit balance depends on the cost of the new infrastructure.

	Externalities
	For internalisation purposes, new infrastructures are not capable, but it may reduce (or re-allocate) the level or spatial distribution of externalities.

	Wider impacts
	The current state of the road network is a standard indicator of a country’s economic potentially. As such economic development is linked to high infrastructure standards.


5.4
Lessons learned at the field of new infrastructures and ITS-Systems

In the project MC-ICAM three main factors have been identified which may be considered as driving forces for infrastructure improvements (MC-ICAM; 2002). These are:

· Consumer and producer preferences, expressed through markets, which lead individuals and companies to trade-off between the extra space available and the extra distance.

· Transport conditions, within which we should include the provision of infrastructure, the speed of travel, the price of travel, the connectivity (in time and space) of the network, availability and price of parking, and the difference in overall attractiveness of individual and collective transport. Development in information technology applied to transport may also substantially change the real or perceived cost and attractiveness of travel.

· The regulatory and policy framework, including land-use planning, development control, competition law, and the policies followed by various national or local ministries on location of their services (such as housing, health and education). These affect the location of origins and destinations and the activities that take place there.

MC-ICAM also dealt with costs: in the case of new infrastructure (related to equipment required for the administration of pricing systems) one may need to consider other types of external costs:

· land use costs;

· loss of green areas;

· land amenity;

· water pollution;

· visual amenity;

· severance.

In accordance with the Green Paper (Com, 1996b), it was recognised that the congestion problem cannot be solved in the long run with new infrastructure alone and that pricing is the required solution (in combination with other instruments). The Transport White Paper from 2001 implied a three-stringed solution to transport problems: (1) demand management (e.g. road user charging), (2) Investment (e.g. TEN projects), (3) Revitalisation and reform of other modes (particular rail).

The final report of the project AFFORD examined the role of the new infrastructure from the viewpoint of acceptability of pricing (AFFORD; 2001). In this context, the statement of the project becomes interesting: “Charging only new facilities can be a rather easy way to introduce road pricing. Using road pricing only for new infrastructure has a better chance of acceptance, as there is a new benefit from the new investment.”

The processing of the introduction of inter-urban road pricing had the same start in Hungary as well (earlier all motorways were free of charge). The idea of road pricing was implemented at the opening of the new section of M1 (between Győr and the state border Hegyeshalom), with particular high tariffs. A new section of M5 was built several years later, and this part was tolled as well. The already available motorway network was tolled only later, and the acceptability of it was pretty bad.

The fact that building and pricing of new interurban road infrastructure cannot be separated topics is underlined in the AFFORD project (AFFORD; 2000). AFFORD concludes that even the effects of land devastation should be considered in the cost-benefit analysis of new infrastructure, and the pricing method should be arranged in order to cover external effects as well, in order to obtain an optimal solution.

The project RECORDIT puts emphasis on the congestion cost components, particular concerning the calculation of marginal costs (RECORDIT; 2002). It concluded that significant congestion levels can be a result of insufficient infrastructure supply. Therefore, the establishment of new infrastructure capacity can also “regulate” the external effects of transport by reducing the congestion cost components (time loss, increased air pollution, number of accidents, etc.). However, this is only true for the case, when tolling results in a lower traffic volume (for example, if a section was free of charge before). In the opposite case, when there is a substantial lack of infrastructure, and a new section is built, the traffic generation effect can be very strong (e.g. when tolls are not very high this is likely to be the case). 

On the basis of corridor estimates, RECORDIT also highlighted the possible limit for the role of the instrument new road infrastructure. In case the acceptability of the planned infrastructure part/link/node by the “neighbourhood” is low, then the applicability of this solution is problematic. The presence of this problem can mainly be determined through external cost calculation and valuation.

A recent study by Informatics and Telematics Ltd. of Hungary tries to examine the most specific problems regarding the implementation of new IT systems  (IT Kht; 1999). The identified key problems are:

· ITS applications may involve substantial implementation costs. There may be other project alternatives where the welfare gains are higher (road quality, railway rolling stock, etc).

· Problems of compatibility: at an international level several parallel systems exist, and the international compatibility may be difficult to ensure.

· High investment requirements for car-drivers regarding inter-urban road equipment). This may reduce the penetration of such systems in economies with low per capita income levels.

Key recommendations regarding new infrastructure can be outlined as follows:

· Implementation of new infrastructure projects usually involves substantial costs.

· The question of efficient use of society’s scarce resources is central. This issue can be addressed using cost-benefit analysis combined with some form of multicriteria analysis (as recommended within the High Level Framework of SPECTRUM).

· New infrastructure and/or ITS systems influence considerably travel demand, both in the short and long term.

5.5
Linkages of earlier results of new infrastructures and IT-Systems to the case study

The TRANSPLUS project considered the importance of appropriate decision-making procedure regarding the use of infrastructure investment as an instrument to improve the capacity management of the transport system (TRANSPLUS; 2002d): “Especially in transport planning, decisions that have an impact on citizens’ quality of life are taken on different scale levels. ‘Quality of life’ meaning the way citizens and other stakeholders perceive the quality of the transport system but also the effects of the transport system have on their environmental quality. Decisions about the functioning of the transport system - like the realisation of new infrastructure, the redesign of a PT service system etc. - are taken of the level of a city or even – increasingly - at a regional level. The negative effects at the lower scale level can lead to important protest and problems in the implementation phase. ”  For example, a parking place is decided to be built in an area where neighbours dislike it or traffic calming facilities seen as undesirable even by those that live in the area. 

The previous projects mainly discussed the possible financial sources and therefore linked the problems of infrastructure expansion with tolling of the existing/new infrastructure parts. Similar to the viewpoint of SPECTRUM seems to be the PROGRESS project, which concluded that: “substantial improvements to the (…) infrastructure that are necessary to get people out of their cars” (PROGRESS; 2001b). In this context the role of  public transport investments are examined.

A general result of the overview of the literature on new motorway interurban road schemes and ITS initiatives is that the viewpoint of SPECTRUM is unique among other projects, because other research studies focus mainly on the financial outcomes. In contrast, SPECTRUM considers the implications from a broader perspective as demonstrated in the High Level Assessment Framework. . The position of other research studies is mainly reflected in the SWOT analysis of DESIRE, where the opportunities of changing the financing from Public-Private Partnerships (PPP) to full private version are considered: “A change from “mixed” to “all private” would mean the government transfers built-up infrastructure to a private concessionaire who would operate the infrastructure as well as the pricing scheme. Or the state lets a private company to build new infrastructure. This way, the state can finance the expenses for road maintenance and/or construction more easily.” (DESIRE; 2003b).

Infrastructure expansion is examined as part of the interurban road modelling case study (as reported in this report in Section 6.5).

6 Social regulatory measures

6.1
Overview

Social regulations in the context of road transport concern regulatory measures aimed towards the working conditions applicable to drivers. In particular, specifications regarding driving time and rest periods are of importance. Other measures related to social regulations may also be speed limits, specification of max. limits for loadings and training requirements for drivers. A main reason for introducing legislation in this area is linked to road safety issues, health concerns as well as broader social responsibilities to protect and enhance employees’ working conditions. A further reason for European Union legislation is the need to ensure fair and non-discriminatory competition among the EU countries as well as other neighbouring countries (e.g. all EEA countries).

Social regulatory measures differ from the “technocratic” (i.e. physical and economical) measures in terms of directly influencing the drivers’ behaviour while technocratic measures always have an indirect influence.

None of these instruments have a relevant effect on travel demand as a whole; it is able to influence only travel behaviour. This change in behaviour, and therefore in the transport industry can be relevant, especially if it is harmonised with other measures, and is implemented and harmonised in all EU countries.

Regulations of social aspects of inter-urban road actors concern all formal prescriptions that influence the time, personal, educational background, and biological specifications of employees in road haulage companies. Limiting this definition to time allowances and working hour regulations is a strong, but in some cases acceptable behaviour. 

The main objective is to offer the same conditions for participants of the transport market and to make transport processes safer. The instruments ensure equal work conditions, training, speed and working time control methods on European level. The transport market will be controlled better, transparent and reliable, because of the standardisation of the certifications and different kind of allowances. These methods can also contribute to the improvement of the interoperability of the sector.

6.2
Implementation issues of social regulatory measures

Social regulations become more and more important since safety is a critical point is transport policies.

The European Commission has already provided in 1994 the main proposals on social working policies.

In the field of employment, the Commission proposed to:

· strengthen its existing co-operation with Member State authorities - notably the Directors-General of Employment - regarding policy development, and present regular reports on the basis of comparative tables outlining the Member States' progress in following up the action plan agreed at the Brussels Summit; 

· develop union-level co-operation between all Directors-General whose responsibilities concern or affect employment, including the Ministries of Employment, Social Protection, Education and Training; 

· expand the policy content of its annual “Employment in Europe” reports and extend the policy debate in its annual Employment in Europe conference to assess the impact of current economic policy on employment, given that levels of employment reflect wider macro-economic policies; 

· strengthen its employment observatory system and databases on labour market measures in co-operation with the Member States, and work with the latter, in particular by developing better and more up-to-date comparative statistics on the structure of employment; 

· consolidate the European Employment Service (EURES), set up to inform, counsel and place job seekers across Europe. (COM; 1994).

Although SPECTRUM is predominantly concerned with the social regulations within the transport sector, other regulations concerning working hours' flexibility, commuting habits, employees’ traffic behaviour can have an influence. Within the AFFORD project a list is included with measures that can to achieve a more optimised traffic flow (AFFORD; 2000). Among these measures, the “subsidies (regulations) to encourage alternative more travel-efficient activity involvement” is considered, that comprises flexible working hours, the use of information technology to reduce the need for travel, teleworking and Internet-based retail services. Similarly, the DESIRE project summarises the required national and local policies that could complement the European Transport Policy (DESIRE; 2003b). One of these instruments involves social and educational policy, with better organisation of working patterns in order to avoid a high number of accidents and other undesired outcomes.

The TRANSPLUS project summarised current modelling capabilities availability regarding transport measures as well as other measures such as flexible working hours (TRANSPLUS; 2002b). TRANSPLUS concludes that the instrument “flexible working hours” belongs to the group of non transport or land use measures for which behavioural patterns and responses are not well understood and not adequately addressed by current models.

An implemented regulatory tool for keeping the standards of working conditions is so-called On Board Unit (OBU) of high duty vehicles. OBUs are specially designed technical equipments that record the main time and traffic data of the measured vehicle (speed, working time, rest time, managed distance, etc). The DESIRE project  (DESIRE; 2003b) examines the responsibility questions in this context considering the tasks of the driver and of the shipper/employer: purchase responsibility of the OBUs (companies), usage responsibility (employees) and the controlling and enforcing responsibilities (state authorities). Only after clarifying the roles in this aspect can new regulations in this area be announced.

6.3
Impacts of social regulatory measures

The research studies within the EC RTD framework programmes IV and V has undertaken a large number of assessements regarding the social regulatory aspects of the transport industry. This concerns usually user habits, commuting behaviour, and the working environment. These factors have a crucial influence on the way social regulations will affect the industry.

The conditions for promoting intermodal transport is a key issue in the IMPRINT project (IMPRINT; 2002). To some extent, the shape and performance of the intermodal transport market reflects the characteristics of the current institutional framework, which influences both supply and demand of intermodal transport services. Legislation and agreements concerning market regulatory frameworks (e.g. involving trends towards extended use of liberalisation and deregulation) are a significant part of this framework, which is in fact a result of policy and legislation at various institutional levels, including European, national, and sub-national. Instruments available at each such level fall into two broad categories regulatory and economic respectively. 

Regulatory interventions are primarily focused on:

· the introduction of market forces: liberalising market access and ensuring fair and efficient pricing within and between transport modes;

· the establishment of a common legal framework, relating to environmental regulations, social regulations, measures to promote combined transport, to regulate truck operations.

A direct, quantitative relationship between institutional interventions and the current economic performance of the inter-modal sector is difficult to establish, because of the substantial variety of concurrent measures, undertaken at the various levels of government, and to the indirect nature of the causal links. Nevertheless, the observation of recent developments allows formulating a series of overall remarks:

· Liberalisation has contributed to a decrease in prices in the road haulage industry. Although a precise comparison based on actual price levels is difficult to carry out, a rough estimate indicates that prices have dropped approximately 30-40 % as a consequence of the various liberalisation initiatives. Furthermore, costs have reduced as well. This may imply increased workload of employees. This depends only to a small extent on the level of the wage rates, since as prices get lower the workload was increased in order to protect profit margins. Therefore, introduction of competition in the market requires strong social regulations in order to avoid adverse effect on working conditions.  

· On the other hand, the regulatory regime has encouraged haulage firms to compete by providing supplementary services, which has resulted in more goods carried and more services provided than priced and reported to the regulatory authorities. Considering both the price and quantity effects, an estimate of the net price reduction in the range of 15 to 25 % appears reasonable.

· It is, however, in the area of social regulations that the main influence on performance should be found. Limits imposed on allowed driving time, for example, have a direct and substantial impact on costs and prices, considering that driver costs account for some 50 per cent of all road operation costs.

The RECORDIT project examined selected corridor estimates, and considered also the question of working time legislation (RECORDIT; 2002). On this basis the weekly wage for drivers was calculated. Working time legislation can influence strongly the costs of a single shipment in road haulage, but also aspects concerning logistics and the required manpower may be affected. This is clearly indicated by RECORDIT in the Greek case study that examined the conditions and costs of a shipment from Athens to Patras. For the Italian case study (from Brindisi port terminal to Brindisi railroad terminal) RECORDIT even provided a formula to calculate the hourly salary of a driver according to the time restrictions within the EU legislation. Apart from these, in all corridor estimates the question of the “cost of the driver” is discussed in detail, and the results suggest that the cost levels are strongly influenced by working time restrictions. 

The impacts of social regulations can be important to the attitudes of employees to their work. This is why the KonSULT database mentions the measure “flexible working hours” among the instruments for influencing the attitudes and behaviour of those who are involved in the transport industry (KonSULT; 2001). This concerns the demand side perspective: “These are measures which aim to change users' understanding of transport problems, or provide alternatives outside the transport sector, and hence, to induce changes in travel patterns.” The fact that this solution is not applied to a large extent by decision-makers in practice, is indicated by KonSULT survey findings: only 20% of the assessed cities used this measure to influence the traffic flow.

A number of studies have been carried out in Hungary to examine the impacts of the EU-standards on the application of driving time allowances within Hungary. The summary study of these was undertaken by the Association of Road Hauliers (KFE, 2003). The main impacts are the following:

· Small hauliers may loose their competitiveness if they have to follow the EU labour market regulations. Since they are currently working in the market segment with the lowest prices, many of them will have to close their business.

· Road transport prices will increase in case of more charges for shippers and hauliers. This may have a multiplicatory effect within the economy, and act similar to fuel price increases.

Road safety of transport is expected to improve because of the strong control of speed and working time. The main reason of accidents on roads in almost every case is the human factor, which means too high speed and/or irregular driving. Training courses for drivers is also required with regular time intervals. The same conditions for the licences guarantee that each driver has the same judicial and driving knowledge on a European level.

Table 11 summarises the conclusions regarding the impacts of social regulations. 

Table 11. Impacts of social regulations on economic indicators of the inter-urban road transportation

	Economic indicator
	Impacts

	Travel demand
	Social regulations might effectively moderate road transport demand, especially in the case of HGVs. However, it does not change the general transportation need of the economy, but can influence the modal split.

	Prices
	Impacts on prices depend on how strict the regulations are and the level of enforcement by authorities. Very strict rules may considerably increase road transport prices.

	User benefits
	The shipping/ road haulage industry incurs loss of benefits because of the costs of adhering to the rules.

	Externalities
	As far as the regulations result in more safe operation of the inter-urban road transport system, the extent of externalities may be reduced.

	Wider impacts
	Apart from the safety improvements, the introduction of harmonised regulations may result in an improvement of fairness between competitors of the road haulier industry.


6.4
Lessons learned at the field of social regulatory measures

The DESIRE project examines the quantitative and qualitative effects for interurban road pricing (DESIRE; 2002). Among the aspects covered in the qualitative assessment are various economic variables, and one of these is the working conditions that influences the shipping and haulage companies.

Furthermore, on the basis of the Hungarian case study, it can be stated, that the effects of the social regulations are easy to be expressed in monetary terms. Since it causes time delays to shipments, and working hours of truck drivers are internal for the employer, the economic equivalent value can be calculated, on the basis of the DESIRE (DESIRE; 2003b) and RECORDIT (RECORDIT; 2001a) guidance notes. However, it is more difficult to determine the resulting economic impacts incurred by the companies in order to behave according to the current social regulations.

The fact, that real world actors do not always behave according to the desired legislation boundaries is underlined by findings from the RECORDIT project (RECORDIT; 2001c): “Violations of the total working hours per week, driving too fast and with overload are among those factors, which can help reduce the total cost of the operation. Such considerations have previously and repeatedly been mentioned (…), and it then becomes necessary to include them among the explanatory factors on how prices and costs might match each other in the real world.” Furthermore, RECORDIT concludes that: “On the other hand, a part of road productivity results from breaches of the regulation, dealing with working and driving times, worked hours payment, load limit, speed limit, etc. A better respect of law, with adequate control and sanction, would therefore raise road haulage prices.”

Therefore, the implementation of the EU harmonised laws in Hungary resulted in counteractive behaviour among road hauliers. Hungarian road hauliers are/were afraid to loose market shares, when the social regulations of the EU were introduced. On the other hand, there is an argument not to give too long derogation periods from these rules, because Hungarian hauliers should not have unfair competition gain.

In general, these conditions will not be easier to fulfil in the future. Regarding the prospects of the interurban road haulage RECORDIT concludes: “… several constraints might also get stronger, due to congestion, energy and infrastructure pricing, working conditions regulations and manpower shortage, etc., so that the long tern tendency is not necessarily a cost decrease, as it has always been.”

Observing social regulations has significant financial implications that influence competition, as underlined in the DESIRE project: “Furthermore, in the presence of fierce competition within the industry, as operating cost for fuel and new equipment mount, road hauliers are forced to side step the rules for working hours and even basic principles for safety. Lower labour costs in candidate countries are expected to exacerbate price competition.” (DESIRE; 2002).

As a result of the high social regulation standards, the labour costs increase may lead to increased levels of unemployment within the road haulage sector. This is expected in most of the new EU Member States including Hungary. When small road hauliers (lacking capital required for innovation and expansion) cannot survive in the market,  unemployment may increase.

Key recommendations based on the available evidence can be summarised as follows:

· The regulatory body has to consult with the appropriate association of hauliers and/or trade unions in order to establish realistic regulations acceptable to key stakeholders.

· The financial basis is not always easy to determine for the competitors, some of them may require support in a transitory period in order to survive.

· The regulator has to pay attention to the fact, that the regulation itself should not damage the efficiency of road haulage companies.

6.5

Linkages of earlier results of social regulatory measures to the case study

The TRANSPLUS project devotes a substantial attention to the examination of land use patterns (e.g. TRANSPLUS; 2002d). All the consequences of the land use structure of a city and its neighbourhood is influencing the traffic demand, from daily commuting work-traffic to freight shipment on inter-modal routes. TRANSPLUS also examined the instruments of the municipality that can be used to influence the outcome. In this context, the project provides a solution to many problems on the regulatory side, and these solutions sometimes influence the social behaviour of citizens, and therefore are of importance for the SPECTRUM case study.

The research project MARETOPE (cited by TRANSPLUS; 2002c) identified some important barriers regarding the integration of transport and land use policies. Among these, one core element is the social dimension in terms of working conditions, local public transport accessibility, etc. Although this study focussed on urban public transport, the linkage to the interurban road case study is easy to recognise. If an instrument influences several parts of the economy (such as social regulations), it can make the integrated treatment of policy objectives more difficult. Therefore, a refined treatment of social regulations is required to take into account all the possible bottlenecks of the implementation.

The reason why social regulations are examined within the inter-urban work area is that this is the instrument by definition is package-oriented: because of the strong effects on other areas, social regulations can only be introduced within a group of other measures that affect:

· competition levels;

· market segmentation;

· the financial position of the state (as a result of changed tax revenues);

· social welfare of employees working in the road haulage sector.

Social regulations in general are instruments with substantial implications that affect the financial and welfare position of all market actors (state, employer, employee, and customer). Therefore, it is highly complex to calculate the economic equivalent value of these regulations.

Since the impacts of social regulations are hard to quantify they have only been considered in qualitative terms in the interurban road case study (Road Corridor IV in Hungary).
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