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1 Introduction

Deliverable 13 compares the welfare effects of alternative transport pricing approaches empirically. Results are presented for two simulation approaches. The partial equilibrium approach focuses on the transport sectors, whereas the general equilibrium approach considers the economy as a whole. It is argued that a complete assessment of the efficiency and equity effects of transport pricing policies requires a general equilibrium framework. The deliverable summarizes the findings obtained by two computable general equilibrium (CGE) models, one for Belgium and one for Switzerland. The aim of this annex is to provide background information for the CGE model for Belgium and to present the simulation results in more detail. 

The structure of the annex is as follows. Section 2 presents the basic CGE model characteristics. It describes the benchmark equilibrium, which corresponds with the Belgian economy in 1990, and discusses the calibration of the model. The model is used to calculate the welfare effects of four policy scenarios. These are presented in Section 3. Section 4 discusses the simulation results, while Section 5 concludes. 

2 Analytical framework: The CGE model for Belgium

2.1 The basic model structure

The CGE model is similar to the one presented in Mayeres (2000). This section describes the main characteristics of the model. For a more detailed discussion the reader is referred to Mayeres (1999, 2000). The CGE model is a static model for a small open economy, with a medium term time horizon. Four types of economic agents are considered: five consumer groups, fourteen main production sectors, the government and the foreign sector. The model is an extension of Mayeres (2000) in that it includes five consumer groups, corresponding with the quintiles of the Belgian household budget survey, instead of one representative consumer group. Two individuals belonging to a different consumer group are assumed to differ in terms of the following main characteristics: their productivity, their tastes and their share in the total endowment of capital goods and the government transfers. Individuals belonging to the same consumer group are however identical in terms of their needs. The second difference w.r.t. Mayeres (2000) concerns the production technology of the public transport sectors: the model now takes into account the existence of fixed costs, rather than assuming constant returns to scale technology. For the other production sectors the assumption of constant returns to scale technology is modelled, with freight transport as one of the inputs in the production process, together with capital, labour, energy and other commodities.

The CGE model includes several transport commodities, summarized in Table 1. A distinction is made between passenger and freight transport, between various transport modes, between vehicle types and for some transport modes between peak and off-peak transport. 

Four types of externalities are taken into account: congestion, air pollution (including global warming), accidents and road damage externalities. Air pollution and accidents are assumed to have an impact on the consumers’ welfare, but not on their behaviour
. The modeling of the impact of congestion on the consumers is based on DeSerpa (1971) and Bruzelius (1979). Congestion does not only affect the consumers’ welfare negatively, but also influences the transport choices of the consumers. Moreover, the modeling approach implies that the value of a marginal time saving is determined endogenously in the model
. Congestion is also assumed to reduce the productivity of transport labour in the production sectors. The inclusion of the road damage externalities is a third extension w.r.t. Mayeres (2000).

Table 1:
Transport in the CGE model

	Passenger transporta
	Freight transportb

	
	Private
	Business
	
	Domestic
	Export or import related, transit

	Car

    Gasoline

    Diesel

    LPG
	X

X

X
	X

X

X
	Road

    Gasoline van

    Diesel van

    Truck
	X

X

X
	X

	Bus, tram, metro
	X
	
	Rail
	X
	X

	Rail
	X
	X
	Inland navigation
	X
	X

	Non-motorized
	X
	
	
	
	


a For all passenger transport modes a distinction is made between peak and off-peak transport

b The split between peak and off-peak transport is made only for road transport 

Some aspects are not considered in the model. Knowing these is important for the interpretation of the results. Firstly, the location decisions of the households and firms are not modeled. Therefore, the equity impacts of a change in land use are not captured by the analysis. Secondly, the number of consumer groups considered is limited to five. This entails that only a general idea can be formed of the equity impacts. A further disaggregation of the consumer groups would generate additional insights. Thirdly, in modeling transport decisions, no distinction is made between different trip purposes. Since different trip purposes have a different relationship with labour supply, this will affect optimal taxation (see Parry and Bento (2001), Calthrop (2001), Van Dender (2001)). These issues are not considered here. Fourthly, the shift towards vehicle types with a higher fuel efficiency or new emission technology is not modeled. Nor is the choice between trucks with different road damage effects. This means that not all effects of the pricing reforms are included. 

The benchmark equilibrium and the calibration of the CGE model

The starting point of the exercises is the situation in Belgium in 1990, which represents the benchmark equilibrium
. The calibration of the model consists of the selection of parameters such that the behaviour of the economic agents around the benchmark equilibrium and their valuation of the transport externalities corresponds with values given in the literature. This section first briefly describes the transport sector in Belgium in 1990. Secondly, it presents the share of the quintiles in total household expenditures and receipts. Next, it discusses some crucial demand and supply elasticities. Finally, it presents the marginal external costs of transport in the benchmark equilibrium and compares them with taxes paid. This gives a better insight in the extent of the existing distortions in the transport markets.

2.1.1 The transport sector in the benchmark equilibrium

Table 2 presents a brief overview of the transport sector in Belgium in 1990. Car is the dominant mode for passenger transport, representing 84% of total passenger km. Gasoline cars are the dominant car types, closely followed by diesel cars. 

In the case of freight transport, road transport is the dominant mode. 

Table 2:
The transport sector in Belgium in 1990

	Passenger transport
	Freight transport

	Total pkm (billion)
	96.37
	Total tkm in Belgium (billion)
	53.97

	share peak:
	38%
	share peak (in tkm road transport)
	19%

	share transport modes:

      car

      bus, tram, metro

      rail
	84%

9%

7%
	share transport modes:

       road

       rail

       inland navigation
	74%

15%

10%

	share car types in car pkm:

      gasoline car

      diesel car

      LPG car
	60%

39%

1%
	
	


Based on: Mayeres (1999)

2.1.2 The quintiles' consumption and income

We consider five consumer groups that correspond with the quintiles of the 1995-1996 Belgian household budget survey. Table 3 gives the share of the quintiles in total household expenditures on a selection of goods and their share in total household income. These figures apply to the benchmark equilibrium.

Table 3:
The share of the quintiles in total household expenditures and income

	
	Quintile

	
	1
	2
	3
	4
	5

	Total gross expenditures (incl. saving)

of which

Private car transport

Public transport
	9.7%

7.1%

15.6%
	14.6%

14.8%

15.4%
	18.5%

19.2%

17.9%
	23.7%

24.9%

21.0%
	33.4%

34.2%

30.1%

	Income
Net labour income

Net capital income

Government transfers
	2.4%

9.2%

19.5%
	7.2%

15.0%

23.3%
	17.6%

17.9%

20.7%
	27.7%

23.8%

18.6%
	45.1%

34.1%

17.9%


Source: Ministerie van Economische Zaken (1997)

On the expenditure side, the quintiles’ spending on car transport roughly follows the same pattern as total spending. However, the poorest quintile spends relatively less on car transport. Quintiles 1 and 2 consume relatively more public transport. On the income side, the government transfers account for a larger share of income for the lower than for the higher quintiles.

2.1.3 The demand and supply elasticities of the consumers and the firms

The calibrated average uncompensated labour supply elasticity is 0.2 in the benchmark equilibrium, while the average compensated labour supply elasticity equals 0.5. The calibrated average uncompensated own price and income elasticities of the various consumer goods are given in Table 4. They should be interpreted as long term elasticities. Symmetry is assumed: the same elasticities are used for declining and increasing prices. The income elasticities lie within the range found in the literature
. The own-price elasticities of the transport commodities are somewhat lower than what the literature suggests
. Conforming to empirical evidence, peak transport is more price elastic than off-peak transport. 

Capros et al. (1997) is the basis for most of the elasticities on the producer side. The elasticities of substitution for freight transport are chosen in function of the elasticity estimates presented in Oum et al. (1992).

Table 4:
The average consumer demand elasticities in the benchmark equilibrium

	
	Own price elasticity
	Income elasticity

	
	Peak
	Off peak
	

	Car mileagea (gasoline car)

    Committed mileage

    Supplementary mileage

Bus, tram, metro pkm

Rail pkm
	-0.16

-0.43

-0.19

-0.37
	-0.43

-0.36

-0.28

-0.43
	0.78

1.71

0.67

0.94

	Non-transport energy

   Electricity

   Solid fuels

   Petrol products

   Gas

Capital goods

Other goods and services
	-0.77

-0.40

-0.39

-0.40

-0.71

-0.77
	1.71

0.77

0.77

0.77

1.11

1.20


a The distinction between committed and supplementary mileage allows us to model the link between car ownership and car use. The CGE model assumes that owning a car implies a certain minimum mileage. This is reflected in the committed mileage, which is proportional to the vehicle stock. The costs of committed mileage include the ownership and running costs per km. The consumers can choose to drive more than the minimum mileage per car. This is captured in the supplementary mileage, whose cost includes only running costs.
2.1.4 The marginal external costs of transport use

2.1.4.1 The marginal external congestion costs

Congestion is taken to occur only on the road network. The road traffic flow determines the minimum time needed per unit of motorized passenger and freight road transport
. The road network is represented as a one-link system with homogeneous traffic conditions. An exponential time-flow relationship, based on O’ Mahony et al. (1997), is used to calculate the impact of traffic flow on the minimum time requirement per unit of road transport
. 

For the consumers, the value of a marginal time saving (VOT) in transport in the benchmark equilibrium is calibrated on the basis of a stated preference study for the Netherlands [Hague Consulting Group (1990)]. Table 5 presents the average VOT in the benchmark equilibrium for car transport and bus, tram and metro transport
. It also gives the ratio of the VOT of the five quintiles w.r.t. the average value. The values refer to in-vehicle time. The VOT of an individual belonging to the highest quintile is approximately three times as high as that of an individual belonging to the lowest quintile. For the firms, the monetary value of a time saving is assumed to be given by the before-tax wage rate. Given the way in which congestion is modeled, the VOT is affected by the tax reforms.

Table 5:
The consumers’ value of a marginal time saving in transport in the benchmark equilibrium

	
	Average VOT (EURO/h)
	Ratio of quintile’s VOT w.r.t. average VOT

	
	Peak
	Off-peak
	Q1
	Q2
	Q3
	Q4
	Q5

	Car
	6.42
	5.71
	0.49
	0.55
	0.75
	0.98
	1.46

	Bus, tram, metro
	5.11
	4.16
	0.48
	0.58
	0.69
	0.97
	1.44


Based on: Hague Consulting Group (1990)

2.1.4.2 The marginal external air pollution costs

The model includes the following air pollutants: NOx, SO2, HC, CO, CO2 and particulate matter with a diameter smaller than 10 and 2.5 microns (PM10 and PM2.5,

respectively). The emissions of these pollutants are a function of the use of energy for transport and non-transport purposes. Table 6 presents the marginal external costs per unit of emissions in the benchmark equilibrium. 

Table 6: 
The marginal external costs of air pollution

	
	Aggregate marginal WTP
	Quintile’s marginal WTP as % of aggregate marginal WTP

	
	
	Q1
	Q2
	Q3
	Q4
	Q5

	NOx
SOx
HC

PM10
PM2.5
CO

CO2
	1.22 EURO/kg

9.18 EURO/kg

1.64 EURO/kg

26.53 EURO/kg

217.79 EURO/kg

1.67 EURO/tonne

15.84 EURO/tonne
	10.7%
	15.6%
	20.1%
	24%
	29.6%


Sources: De Nocker et al. (1998), De Nocker et al. (2000), Mayeres et al. (1996) 

Note: To derive the marginal WTP of the quintiles we assumed that the income elasticity of the WTP is 0.3. This value is based on Jones-Lee et al. (1985). 

2.1.4.3 The marginal external accident costs

The calculation of the marginal external accident costs is based on the methodology described in Mayeres et al. (1996). The magnitude of these costs strongly depends on the assumptions about the relationship between accident risks and traffic flow. Here it is assumed that the accident risk does not depend on the traffic flow. As a consequence, the marginal external accident costs of each mode equal the product of the accident risk of that mode and the pure economic accident costs (net output losses, medical costs, etc.), summed over the various accident types [see Mayeres et al. (1996)]. This results in marginal external accident cost of 29.50 10-3 EURO/vkm for cars, 116.65 10-3 EURO/vkm for buses, 0.17 10-3 EURO/vkm for trams and 16.80 10-3 EURO/vkm for trucks. Due to a lack of data the accident costs could not be calculated for rail and inland navigation.

2.1.4.4 The marginal external road damage costs

The information on the marginal external road damage costs in Belgium is limited. Therefore our approach is only an approximation. A study by Link et al. (1999) has calculated the road infrastructure costs related to heavy goods vehicles for Belgium in 1994. This allows us to calculate the average infrastructure cost per heavy good vehicle km (HGV vkm). We assume that the marginal infrastructure cost of a HGV vkm is half of the average infrastructure cost (as is the case in the UK, Ireland and Denmark, according to Link et al. (1999)). This gives a marginal road infrastructure cost of 0.06 EURO/HGVvkm. It is assumed that this applies not only to trucks, but also to public road transport.
2.1.4.5 The marginal external costs of transport use

Table 7 presents the resulting marginal external costs of the various transport modes in the benchmark equilibrium. It also compares the marginal external costs with the taxes paid in order to give an idea of the distortions in the benchmark. However, it should be noted that we are in a second-best economy in which the government has to use distortionary taxes in order to achieve three types of objectives: raising revenue, controlling the externalities, and reaching its distributional goals. This implies that, unlike in a first-best economy, the optimal tax on transport will in general be different from the marginal external costs [see, Mayeres and Proost (1997)].

Table 7:
The marginal external costs and taxes in the benchmark equilibrium (1990)

	
	
	Marginal external cost (EURO/vkm)
	Share in marginal external costs
	Taxa (EURO/vkm)

	
	
	
	Road damage
	Congestion
	Air pollution
	Accidents
	

	Passenger transport

	Peak
	Gasoline car

Diesel car

Tram

Bus

Rail (diesel)
	0.28

0.33

0.53

1.10

0.19
	0%

0%

11%

6%

0%
	83%

73%

89%

43%

0%
	6%

18%

0%

41%

100%
	10%

9%

0%

11%

0%
	0.10 [0.04]

0.06 [0.02]

-1.77

-1.77

-8.99 [-9.66]

	Off-peak
	Gasoline car

Diesel car

Tram

Bus

Rail (diesel)
	0.09

0.13

0.15

0.72

0.19
	0%

0%

40%

9%

0%
	49%

34%

60%

13%

0%
	20%

44%

0%

62%

100%
	31%

22%

0%

16%

0%
	0.10 [0.04]

0.06 [0.02]

-1.41

-1.41

-1.61 [-1.73]

	Freight transport

	Truck – peak 
	0.86
	7%
	55%
	36%
	2%
	0.13

	Truck – off-peak
	0.48
	13%
	19%
	65%
	3%
	0.13

	Inland navigation
	0.01
	0%
	0%
	100%
	0%
	n.a.

	Rail (diesel)
	0.52
	0%
	0%
	100%
	0%
	-0.84


a The figures between brackets refer to transport for business purposes

For peak road transport congestion accounts for the largest share in the external costs. In the off-peak period air pollution is the most important external cost category for diesel vehicles, while accident costs form the largest category for gasoline vehicles. 

For all transport modes there is a large divergence between the tax and the marginal external costs. In the case of public transport the subsidies related to the provision of the transport services are high, which results in a negative tax. Table 7 only includes the public transport subsidies related to variable operating costs. The subsidies related to fixed costs are not taken into account in the table. 

3 The policy scenarios

The CGE model described in Section 2 is used to calculate the welfare effects of two transport pricing policies: average cost (AC) pricing and marginal social cost (MSC) pricing. Since these policies will have an impact on the government budget, their full welfare impact can be assessed only if one considers the accompanying measures by which the government achieves budget neutrality. Here we consider two such instruments, namely the labour income tax and the social security transfers. Table 8 summarizes the four resulting scenarios for which the welfare effects will be calculated. The elements of these scenarios are described in more detail in the next three paragraphs.

Table 8:
Overview of the policy scenarios

	Scenario 
	Transport pricing
	Revenue neutrality ensured by

	1
	Average cost pricing (road, rail, other public transport)
	Labour income tax

	2
	Average cost pricing (road, rail, other public transport)
	Social security transfers

	3
	Marginal social cost pricing
	Labour income tax

	4
	Marginal social cost pricing
	Social security transfers


3.1 Average cost pricing

Scenarios 1 and 2 introduce AC pricing for three transport sectors: road, rail and other public transport. Due to the lack of reliable data for inland navigation, this sector is not included in the exercise. AC pricing is defined as balancing the  financial budget for each of the three transport sectors. The financial costs and revenues are calculated as much as possible according to the UNITE methodology (Link et al. (2000), Link et al. (2002)).

More particularly, the following policy changes are made:

· All existing taxes (except the VAT) in the three sectors are set equal to zero. The VAT rate is set at the standard rate.

· The subsidies related to the variable operating costs of public transport are set equal to zero.

· AC pricing is introduced by means of the following instruments:

· Road: an undifferentiated tax per vkm (for car, truck, bus)

· Rail: a tax on pkm and tkm (same rate for peak and off peak passenger rail and for freight rail)

· Public transport (other than rail): an undifferentiated tax per pkm 

3.2 Marginal social cost pricing

Scenarios 3 and 4 concern MSC pricing for all transport sectors except inland navigation. In these scenarios each transport user pays its marginal social cost. The marginal external costs are calculated using the methodology described in Section 2, which is in some instances different from the UNITE methodology.

More particularly, Scenarios 3 and 4 introduce the following policy changes:

· All existing taxes (including VAT) are set equal to zero

· The subsidies related to the variable operating costs of public transport are set to zero.

· MSC pricing is obtained by means of the following instruments: 

· Road: a tax per vkm that is differentiated according to time of day and vehicle type (for car, van, truck, bus)

· Public transport: a tax on the input of vkm by the public transport operator (for tram, metro and rail)

3.3 Budget neutrality is assumed in all scenarios

In order to assess the full welfare impact of a policy, one has to take into account the way in which the policy is financed, or the way in which the revenues that it generates are used. This is necessary for evaluating both the efficiency and the equity impacts. The government can make use of several instruments to achieve budget neutrality. Here we consider two of them. In Scenarios 1 and 3 budget neutrality is obtained by means of the labour income tax. Scenarios 2 and 4 use the social security transfers as the revenue-recycling instrument. In the four scenarios an equal percentage change in the revenue-recycling instrument is assumed for all quintiles. It is evident that this assumption affects the distributional impacts of the scenarios and that different assumptions may lead to different conclusions. 

4 Results

4.1 Transport prices, transport demand and marginal external costs

Table 9 gives an overview of the policy changes in the four scenarios. Tables 10 to 12 summarise the impact of the policy scenarios on prices, demand and marginal external costs.

Average cost pricing

In the initial equilibrium the financial cost coverage rate, defined as the ratio of revenue over financial costs, equals 2.5 for road transport, 0.28 for rail and 0.37 for other public transport. The two AC pricing scenarios therefore imply a fall in the taxes on road transport and an increase in the taxes on public transport. 

The assumptions underlying the AC scenarios were described in Sections 3.1 and 3.3. Columns 3 and 4 of Table 9 present the transport taxes and the revenue recycling instruments for the two scenarios. For the road sector, financial budget balance is obtained by imposing a tax of 0.02 EURO/vkm on car, truck and bus. The tax is not differentiated according to vehicle type or time period. Note that for private car use, the standard VAT rate must be paid on car ownership and use, which gives rise to a higher tax per vkm. For public transport, the AC scenarios abolish the subsidies related to variable operating costs and impose a tax on the public transport users. For bus, tram and metro the tax is 0.03 EURO/pkm, augmented by the standard VAT. For rail, a tax of 315% is imposed on the producer price per pkm and tkm. Moreover, passenger rail used for private purposes is subject to the standard VAT rate.

The AC policies lead to a fall in the price of car and truck transport, while substantially increasing the price of public transport (column 3 and 4 of Table 10). Table 11 gives the resulting impacts on transport demand. For passenger transport there is a shift from the peak to the off-peak and from public transport to private transport. A similar impact is observed for freight transport. Total demand rises by appr. 0.8% for passenger transport and falls by appr. 3.1% for freight transport.

Columns 3 and 4 of Table 12 show how these policies affect the marginal external costs of transport. Given the shift towards road transport, average road speed falls both in the peak and the off-peak period (from 52 km/h to 49 km/h in the peak period, and from 77 km/h to 75 km/h in the off-peak), which leads to an increase in the marginal external costs of road transport, especially during the peak. 

Marginal social cost pricing

The main characteristics of the MSC pricing scenarios were described in Section 3.2 and 3.3. All existing taxes and the subsidies related to variable operating costs are abolished, and replaced by a tax per vkm that reflects the marginal external costs. It should be noted that the CGE model is a model for a second-best economy in which the government needs to use distortionary taxes to finance its budget. Therefore, the MSC pricing that is considered here is in general not optimal
. We do not compute optimal taxes in this exercise. Rather, we compute the welfare effects of setting the taxes on transport equal to the marginal external costs. Note also that all other taxes (except the revenue recycling instruments) are assumed to remain constant. 

Columns 5 and 6 of Table 9 present the tax changes in the MSC scenarios. For road transport MSC pricing entails a substantial increase in the tax per vkm in the peak period, reflecting the high congestion costs. In the off-peak the tax is also raised for most road transport modes, but less so. The tax is differentiated according to vehicle type. For example, diesel cars are now subject to a higher tax than gasoline cars, since they are associated with higher air pollution costs. The MSC scenarios also imply a tax increase for the input of vkm by the public transport companies.

Table 9: 
Overview of the policy reforms (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	Tax per vkm (EURO/vkm)

	Road – Peak

	 Gasoline cara
 Diesel cara
 Busb
 Truck
	0.10

0.06

0.13

0.13
	0.05 (0.02)

0.04 (0.02)

0.02

0.02
	0.05 (0.02)

0.04 (0.02)

0.02

0.02
	0.19

0.23

0.92

0.68
	0.19

0.23

0.91

0.67

	Road – Off-peak

	 Gasoline cara
 Diesel cara
 Busb
 Truck
	0.10

0.06

0.13

0.13
	0.05 (0.02)

0.04 (0.02)

0.02

0.02
	0.05 (0.02)

0.04 (0.02)

0.02

0.02
	0.09

0.13

0.71

0.47
	0.09

0.13

0.70

0.47

	Public transportb
	
	
	
	
	

	 Tram – peak 

 Tram – off-peak

 Passenger rail – electric

 Passenger rail – diesel

 Freight rail – electric

 Freight rail – diesel
	0.00

0.00

0.00

0.00

0.00

0.00
	0.00

0.00

0.00

0.00

0.00

0.00
	0.00

0.00

0.00

0.00

0.00

0.00
	0.35

0.14

0.00

0.19

0.00

0.52
	0.34

0.14

0.00

0.19

0.00

0.52

	Tax public transport users 

(EURO/pkm for passenger transport; EURO/tkm for freight transport)

	Peak

    Bus, tram, metro 

    Passenger rail

Off-peak

    Bus, tram, metro

    Passenger rail

Freight rail
	-0.04

-0.05

-0.07

-0.05

-0.004
	0.05

0.40

0.05

0.40

0.16
	0.05

0.40

0.05

0.40

0.16
	0.00

0.00

0.00

0.00

0.00
	0.00

0.00

0.00

0.00

0.00

	Labour income tax rate
	Percentage change w.r.t. benchmark

	 Quintile 1

 Quintile 2

 Quintile 3

 Quintile 4

 Quintile 5
	7%

18%

29%

40%

54%
	all +0.50 % 
	unchanged
	all –10%
	unchanged

	Social security transfer (EURO/person/year)
	Percentage change w.r.t. benchmark

	 Quintile 1

 Quintile 2

 Quintile 3

 Quintile 4

 Quintile 5
	8080

6780

4620

3570

3000
	unchanged
	all –1%
	unchanged
	all +11%



	Other policy instruments
	- all other taxes (excl. VAT) related to road and public transport = 0

- VAT rate transport = standard rate

- subsidies variable operating costs = 0
	- all other taxes (incl. VAT) related to road and public transport = 0

- subsidies variable operating costs = 0


a The figures within brackets refer to car use for business purposes

b The tax refers to the tax paid by the public transport operators

Table 10 gives an overview of the effect on transport prices. In most cases transport prices increase. The increases are higher in the peak than in the off-peak. The increase in the price of public transport reflects not only the internalisation of the external costs, but also the abolishment of the variable subsidies. Total transport demand falls both for passenger (-8.2%) and freight transport (-9.5%). As is shown in Table 11, the MSC pricing scenarios lead to a shift from peak to off-peak transport, and from private to public transport, both for passenger and freight transport. 

The impact on the marginal external costs is summarized in Table 12. MSC pricing raises average road speed from 52 km/h to 61 km/h during the peak, which is the main explanation of the fall in the marginal external costs in this period (-30% for the passenger modes, and –20% for trucks). The impact in the off-peak period is much smaller. 

Table 10: 
The effect of the policy reforms on transport prices (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	Price passenger transport

	
	(EURO/

pkm)
	Percentage change w.r.t. benchmark

	Peak

    Gasoline car – committed

    Gasoline car – suppl.

    Diesel car – committed 

    Diesel car – suppl. 

    Bus, tram, metro

    Rail
	0.29

0.13

0.19

0.08

0.06

0.06
	-16%

-19%

-12%

-8%

154%

764%
	-16%

-19%

-12%

-8%

154%

763%
	21%

84%

69%

209%

89%

73%
	20%

82%

67%

204%

91%

75%

	Off-peak

    Gasoline car – committed

    Gasoline car – suppl.

    Diesel car – committed 

    Diesel car – suppl. 

    Bus, tram, metro

    Rail
	0.29

0.13

0.19

0.08

0.06

0.06
	-16%

-19%

-12%

-8%

193%

769%
	-16%

-19%

-12%

-8%

193%

768%
	-8%

16%

23%

98%

146%

72%
	-9%

15%

23%

96%

149%

75%

	Price freight transport 

	
	(EURO/

tkm)
	Percentage change w.r.t. benchmark

	Truck

    Peak – committed

    Peak – suppl.

    Off-peak – committed

    Off-peak – suppl.

Rail
	0.17

0.17

0.16

0.16

0.05
	-10%

-9%

-11%

-12%

349%
	-10%

-9%

-11%

-12%

348%
	40%

111%

27%

89%

7%
	40%

110%

27%

88%

9%


Table 11:
The effect of the policy reforms on transport demand (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	Passenger transport
	mio pkm/year
	Percentage change w.r.t. benchmark

	Peak

     car

     bus, tram, metro

     rail
	36532

29308

4239

2985
	-2.38%

4.68%

-18.82%

-48.33%
	-2.39%

4.66%

-18.83%

-48.32%
	-12.89%

-14.28%

-3.98%

-11.93%
	-12.76%

-14.14%

-3.64%

-12.21%

	Off-peak

     car

     bus, tram, metro

     rail
	59684

51813

4317

3554
	+2.73%

8.75%

-26.19%

-50.04%
	+2.73%

8.76%

-26.19%

-50.02%
	-5.42%

-3.36%

-20.38%

-17.30%
	-5.37%

-3.27%

-20.41%

-17.69%

	Freight transport
	mio tkm/year
	Percentage change w.r.t. benchmark

	Road – peak

Road – off-peak

Rail
	7485

32715

8354
	10.34%

11.07%

-81.28%
	10.38%

11.11%

-81.27%
	-15.04%

-11.12%

6.51%
	-15.12%

-11.30%

4.05%


Table 12: 
The effect of the policy reforms on the marginal external costs of

transport (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	Marginal external cost  (EURO/vkm)

	Peak 

     Gasoline car

     Diesel car

     Tram

     Bus

     Truck
	0.28

0.33

0.53

1.10

0.86
	0.32

0.36

0.60

1.16

0.93
	0.32

0.36

0.60

1.16

0.93
	0.19

0.23

0.35

0.92

0.68
	0.19

0.23

0.34

0.91

0.67

	Off-peak 

     Gasoline car

     Diesel car

     Tram

     Bus

     Truck
	0.09

0.13

0.15

0.72

0.48
	0.10

0.14

0.17

0.73

0.50
	0.10

0.14

0.17

0.73

0.50
	0.09

0.13

0.14

0.71

0.47
	0.09

0.13

0.14

0.70

0.47

	Rail

     Passenger – el.

     Passenger – diesel

     Freight – el.

     Freight – diesel
	0.00

0.19

0.00

0.52
	0.00

0.19

0.00

0.51
	0.00

0.19

0.00

0.51
	0.00

0.19

0.00

0.52
	0.00

0.19

0.00

0.52


4.2 The transport accounts

In Tables 13a to 13c the impact of the scenarios on the transport accounts is presented. These accounts are constructed using the UNITE methodology, as discussed in Link et al. (2000) and Link et al. (2002).

Table 13a: 
Road transport account (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	COSTS (mio EURO)
	
	
	
	
	

	Infrastructure costs (excl. taxes)

    Capital costs

    Running costs
	1797

1198

599
	1815

1196

619
	1818

1198

620
	1771

1207

565
	1771

1207

565

	External accident costs
	2198
	2341
	2342
	2041
	2041

	Environmental costs (change w.r.t. benchmark)

	
	
	255
	258
	-572
	-572

	COSTS (additional information)
	
	
	
	

	User costs (time)
	1531
	1770
	1772
	740
	740

	Internal accident costs
	5006
	5331
	5333
	4648
	4648

	REVENUES (mio EURO)
	4562
	1833
	1833
	10146
	10146

	Kilometre charge
	0
	1833
	1833
	11685
	11685

	Circulation tax
	868
	
	
	
	

	Fuel duty
	2535
	
	
	
	

	VAT
	1158
	
	
	-1539
	-1539

	REVENUES / FINANCIAL COSTS
	2.54
	1.01
	1.01
	5.73
	5.73


Table 13b: 
Public transport (other than rail) account (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	COSTS (mio EURO)
	
	
	
	
	

	Total financial costs
	1149
	951
	950
	966
	981

	Infrastructure costs (excl. taxes)
	30


	30


	30


	31


	31

	Supplier operating costs (excl. taxes)

    Vehicle related

    Other
	1118

741

378
	921

589

332
	920

588

332
	934

581

353
	950

594

356

	External accident costs
	32
	25
	25
	27
	27

	Environmental costs (change w.r.t. benchmark)

	
	
	-29
	-29
	-19
	-20

	COSTS (additional information)
	
	
	

	User costs (time)
	226
	216
	217
	110
	108

	Internal accident costs
	61
	47
	47
	52
	47

	REVENUES (mio EURO)
	430
	948
	948
	799
	809

	Tax on pkm or tkm
	0
	191
	191
	0
	0

	Excises paid by operators
	4
	4
	4
	4
	4

	Tariff revenue
	479
	754
	753
	958
	970

	Taxes on tariffs
	-53
	0
	0
	-163
	-165

	REVENUES (additional information)
	
	
	

	Subsidies related to variable operating costs
	506
	0
	0
	0
	0

	REVENUES / FINANCIAL COSTS
	0.37
	1.00
	1.00
	0.83
	0.82


Table 13c: 
Rail account (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfer
	MSC + lower labour income tax
	MSC + higher social security transfer

	COSTS (mio EURO)
	
	
	
	
	

	Total financial costs
	2608
	1923
	1923
	2489
	2489

	Infrastructure costs (excl. taxes)
	872


	871


	872


	873


	873

	Supplier operating costs (excl. taxes)

    Vehicle related

    Other
	1736

700

1035
	1052

276

776
	1051

276

775
	1615

633

982
	1615

633

982

	External accident costs
	0
	0
	0
	0
	0

	Environmental costs (change w.r.t. benchmark)

	
	
	-8
	-8
	0
	0

	COSTS (additional information)
	
	
	

	User costs (time)
	0
	0
	0
	0
	0

	Internal accident costs
	0
	0
	0
	0
	0

	REVENUES (mio EURO)
	723
	1927
	1926
	925
	927

	Excises paid by operator
	1
	1
	1
	1
	1

	Tariff revenue
	759
	424
	423
	1012
	1015

	Taxes on tariffs
	-37
	1502
	1501
	-89
	-90

	REVENUES (additional information)
	
	
	

	Subsidies related to variable operating costs
	350
	0
	0
	0
	0

	REVENUES / FINANCIAL COSTS
	0.28
	1.00
	1.00
	0.37
	0.37


The AC pricing scenarios ensure a financial cost coverage rate of 1 for the three transport sectors. For the road sector, the uniform levy leads to an increase in revenues. There is also a small increase in infrastructure costs, due to higher demand for road transport. The higher transport demand, accompanied by a shift to private transport, also increases the accident and environmental costs of the road sector. For public transport, the higher prices lead to more revenue, but also to lower costs due to the reduction in demand for public transport.

MSC pricing raises the financial cost coverage rate for the three transport sectors. For road and public transport other than rail it more than doubles. On the cost side, the change in financial, accident and environmental costs is a consequence of the change in transport demand, as described in Table 11.  

The transport accounts are almost not affected by the choice of the revenue recycling instruments considered here.

While summarising some of the effects of the policy scenarios, the transport accounts are not sufficient for policy making. They give no indication of whether AC pricing and/or MSC pricing constitute an improvement with respect to the benchmark equilibrium. Nor do they allow to make a choice between revenue recycling instruments. This is because they do not contain all elements necessary for a social cost benefit analysis, which is required for a correct welfare evaluation. Here we use the CGE model to calculate the social welfare impacts of the policy reforms.

4.3 The impact on welfare

Table 14 summarises the welfare effects of the policy reforms. The welfare impact on the quintiles is measured by means of the equivalent gain: the increase in the initial income of an individual which is equivalent to implementing the policy reform. In the table it is presented as the percentage increase in the initial income of the individual. The effect on social welfare is described by the social equivalent gain. This is defined as the change in each household’s original equivalent income that would produce a level of social welfare equal to that obtained in the post-reform equilibrium. The social equivalent gain is presented for two degrees of inequality aversion, as denoted by (. With ( equal to zero, only efficiency matters. We also present the social welfare change for ( equal to 0.5. This corresponds with a medium degree of inequality aversion. In this case the marginal social welfare weight of people belonging to the richest quintile is approximately 70% of those belonging to the poorest quintile.

Table 14 also presents the impact of the policy reforms on inequality, as measured by the Atkinson-Kolm inequality index.
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The inequality index depends on the degree of inequality aversion (. EIE stands for the equally distributed equivalent level of equivalent income, i.e., that level of equivalent income that, if shared equally by all individuals, would produce the same level of social welfare as that generated by the actual distribution of income. 
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 is the mean level of equivalent income per person. INEQ lies between zero and one. A rise in the index means that inequality increases.

Table 14:
The welfare effects of the policy reforms (1990)

	
	Benchmark
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	
	
	AC + higher labour income tax
	AC + lower social security transfers
	MSC + lower labour income tax
	MSC + higher social security transfers

	Equivalent income (EURO/person/year)
	percentage change w.r.t. benchmark

	      Quintile 1

      Quintile 2

      Quintile 3

      Quintile 4

      Quintile 5
	18586

22260

25027

28330

35579
	-0.78%

-0.04%

-0.24%

-0.20%

-0.49%
	-0.97%

-0.16%

-0.29%

-0.19%

-0.38%
	0.47%

0.03%

-0.16%

0.22%

1.45%
	3.88%

2.21%

0.75%

0.00%

-0.51%

	Social equivalent gain (EURO/person/year)

	       ( = 0

       ( = 0.5
	
	-92.71

-89.56
	-92.08

-91.74
	160.66

142.50
	148.89

179.17

	Inequality index (( = 0.5)
	percentage change w.r.t. benchmark

	
	0.0109
	-0.38%
	0.57%
	4.93%
	-11.26%



Average cost pricing

AC pricing leads to a reduction in government revenue, which has to be financed in some way. In Scenario 1 this is done  by increasing the labour income tax by 0.5% for all quintiles. In Scenario 2, the social security transfers are reduced by 1% for all quintiles. 

Table 14 shows that both AC scenarios reduce welfare for all quintiles, and that consequently they both lead to a social welfare loss. This finding illustrates clearly that balancing the financial part of the transport accounts is not an objective that one should aim at. This is because the accounts do not report all elements that are relevant for a social cost-benefit analysis. The results also show that AC pricing cannot be defended because of equity reasons, since all income groups become worse off. These findings are a confirmation of the theoretical discussion in Mayeres et al. (2001). 

The difference in welfare impact between Scenario 1 and 2 is due to choice of budget neutralising instrument. When the social security transfers are reduced, the welfare losses for quintiles 1 to 3 are higher than when the labour income tax is increased. This is because the social security transfer accounts for a larger share of their income. The share of labour income is relatively smaller for these quintiles, as is the labour income tax rate. 

Within each scenario the differential impact on the quintiles can be explained, inter alia, by their share in the consumption of the transport goods, their share in the total  social security transfers or labour income, the level of the initial taxation and the quintiles’ valuation of the reduction in the externalities. For example the relatively high welfare loss of quintile 1 in Scenario 1 is due to its large share in the consumption of public transport which becomes more expensive. The high welfare loss of quintile 5 is due to the high share of labour income in its income and the high labour income tax for this quintile in the benchmark equilibrium.
Social welfare is reduced in both AC scenarios, as is reflected in the negative social equivalent gain. In the efficiency case (( = 0) it is best to accompany AC pricing in the transport sector by lower social security transfers. The loss per person in Scenario 2 (-92.08) is smaller than in Scenario 1 (-92.71). With a higher degree of inequality aversion (( = 0.5) the opposite is true. However, the social equivalent loss does not differ a lot between the two revenue-recycling strategies. This is because the required changes in the labour income tax and the social security transfers are relatively small. 

Finally, Table 14 presents the impact on the inequality index for ( = 0.5. An increase in the Atkinson-Kolm inequality index corresponds with rising inequality. Previous research (Mayeres, 1999) has shown that the impact on the index is determined mainly by the choice between the labour income tax or the social security transfers, and less by the transport taxes. AC pricing with lower lump sum security transfers makes the difference in welfare between the quintiles, as measured by the difference in their equivalent income, larger, thereby increasing inequality. A higher labour income tax leads to less inequality. The welfare of most quintiles is closer to the average than in the benchmark.


Marginal social cost pricing

Table 14 presents the welfare effects of MSC pricing as computed by the CGE model. Since these scenarios raise the revenue collected by the government, the full welfare assessment needs to take into account how this revenue is used. We consider two cases. In Scenario 3 the labour income tax is reduced. MSC pricing allows to reduce it by 10% for all quintiles. In Scenario 4 the extra revenue is used to increase the social security transfers. It is possible to increase them by 11%. 

In both scenarios the impact on social welfare is positive, even though not all quintiles benefit to the same extent from the policy reforms. Moreover, the welfare impacts on the quintiles are quite different in the two scenarios. The difference is more pronounced than with AC pricing. When the extra revenue is returned through higher transfers (Scenario 4), the welfare gains become lower as the income of the quintiles rises. The poorer quintiles benefit most from the higher transfers, since they make up a higher share of their income. In this scenario the two richest quintiles do not benefit from the policy reform: they pay higher transport taxes, but benefit only to a small extent from the redistribution of the extra government revenues. 

In Scenario 3 all quintiles gain, except quintile 3. This quintile consumes a lot of car transport and does not benefit as much as the higher quintiles from the reduction in the labour income tax. The highest welfare gain is observed for quintile 5. While consuming relatively a lot of transport, this quintile benefits most from the lower labour income tax. 

While the transport account is similar in Scenario 3 and 4, the impact on social welfare is not. It depends on the revenue-recycling instrument that is used, and on the inequality aversion of society. When only efficiency considerations are important (( = 0), the labour income tax is preferred as revenue recycling instrument. In this case the social equivalent gain is 161 EURO/person, while it is only 149 EURO/person in Scenario 4. When a higher weight is given to the poorer quintiles (as is the case with ( = 0.5) it is better to recycle the revenue through higher transfers. This illustrates that transport accounts are not an appropriate instrument for assessing the equity impacts of transport pricing. This confirms the theoretical findings of Mayeres et al. (2001).

Inequality increases in Scenario 3 and decreases in Scenario 4. The explanation behind this is similar as in the AC pricing scenarios (see Section 4.2).

5 Conclusions

The CGE model for Belgium is used to compare the welfare impacts of alternative pricing scenarios: average cost (AC) pricing and marginal social cost (MSC) pricing. In the AC pricing scenarios undifferentiated transport taxes ensure that the revenues balance the financial costs of each transport sector. In the MSC pricing scenarios the existing transport taxes and subsidies are abolished and replaced by a tax equal to the marginal external costs. The analysis leads us to the following conclusions. 

First of all, in order to know the full efficiency and equity impacts of pricing reforms one needs to take into account the instruments that are used to ensure budget neutrality. General equilibrium models clearly can make a contribution to this type of analysis. 

Secondly, it is found that average cost pricing reduces social welfare. This conclusion holds for the two budget neutralising instruments analysed in our exercise. Moreover, welfare falls for all income groups considered in the study. These results clearly indicate that one should be careful in using transport accounts as a guideline for pricing policies, and that average cost pricing cannot be justified on equity grounds. This is because transport accounts do not contain all elements that are relevant for a complete social cost-benefit analysis of policy reforms.

Thirdly, marginal social cost pricing increases social welfare, though not all income groups gain. The equity impacts depend on how the revenue generated by marginal social cost pricing is redistributed. When society becomes more inequality averse, the revenue recycling instrument that is more beneficial to the poorer income groups will be preferred. 
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� In reality air pollution and accident risks also affect the consumption choices. Such feedback effects are not yet included in the model.


� This contrasts with the generalised cost approach often used in transport models. In that approach, the demand for a transport good depends, inter alia, on its generalised cost, which is the sum of its money price and the time requirement multiplied by an exogenous VOT.


� For details on the data set and the calibration, the reader is referred to Mayeres (1999).


� see, for example, TRRL (1980) and Pronk and Blok (1991).


� Examples of relevant studies are: Kleijn and Klooster (1991), Goodwin (1992), Oum et al. (1992), ‘t Hoen et al. (1991) and Pronk and Blok (1991).


� The model only considers the time costs of congestion. The effect of congestion on the emission factors or the accident risks is not yet incorporated.


� The following form is used: timed=[A2+A3*exp(A4*Fd)]; timed is the minimum time requirement for the motorised road transport modes in period d (d = peak, off-peak) and Fd is the road traffic flow in period d (in 100 million vkm driven by passenger car units (PCU) per hour). A vkm driven by a bus or a truck is assumed to correspond with 2 PCU vkm. The function for timed is calibrated on the basis of three points: the peak and the off-peak period of the benchmark equilibrium and the free-flow situation. More details are given in Mayeres (1999).


� Throughout the paper all monetary values are given in prices of 2000.


� For the optimal tax and investment rules in a second-best economy in the presence of externalities, see Mayeres and Proost (1997).
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								Figure 3.4:  The Overall UNITE Workplan
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										Figure 3.1:  The Early Stages of UNITE
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								Figure 3.2: Development of Transport Accounts

								Year 1												Year 2																								Year 3
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																																																						D8 (18):  Pilot Accounts

										Tranche a)												Tranche b)												Tranche c)												Review								- Tranche b)

										2 countries												8 countries												8 countries												theory								D12 (24):  Pilot Accounts

														start										start												start																		- Tranche c)

																																																						D14 (28): Future Approaches

																																																						to Accounts

																						D5								D8												D12								D14

																		Implementation										+ support																		Input

								7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28



WP2: Integration of Approaches

WP11: Pilot Accounts

WP5-10, 12: Conduct & Generalisation of Case Studies

WP3:
Accounts
Approach

WP4:
MC
Method

WP1:
Outline

Specialist Categories
WP5-10



Fig 3.3

		

										Figure 3.3:  Marginal Cost Case Studies

										Year 1												Year 2																								Year 3										Deliverables (month):
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WPs

		Table 3.1:  Overall Schedule of Workpackages

		WP		Workpackage Title		Start		End		Length		Outputs (month)

						month

		1		The Overall UNITE Methodology		1		3		3		D1 (3)

		2		Integration of Approaches		4		28		25		D4 (14) , D13 (28)

		3		Accounts Approach		4		6		3		D2 (6)

		4		Marginal Cost Methodology		4		6		3		D3 (6)

		5-10		"Specialist Category" WPs:*

		5		Infrastructure Costs & Benefits		4		24		21		D10 (24)

		6		Supplier Operating Cost		4		24		21		D6 (16)

		7		Transport User Costs & Benefits		4		24		21		D7 (16)

		8		Accident Costs		4		24		21		D9 (21)

		9		Environmental Costs		4		26		23		D11 (24)

		10		Taxes, Charges & Subsidies		4		24		21		-

		11		Pilot Accounts		7		24		18		D5 (14) , D8 (18) , D12 (24) ,  D14 (28)

		12		Generalisation of Marginal Costs		7		28		22		D15 (28)

		13		Policy Perspectives on the UNITE Research		29		31		3		D16 (31)

		14		Project Management		1		33		33		FR (33)

		Note: * WP5-10 also output to WP2, 3 and WP11 deliverables.





Deliv

				Table 3.2:  Schedule of Deliverables

				No.		Month		WP		Title		Main Contents		QA

		1		D1		3		1		The Overall UNITE Methodology		outline of overall approach to project; policy issues, technical issues and stakeholder perspectives		NEI

		2		D2		6		3		Pilot Accounts Approach		structure for the pilot accounts; methodology for cost/ benefit/ revenue estimation and allocation		ITS

		3		D3		6		4		Marginal Cost Methodology		core methodologies to be adopted in case studies; outline description of case studies		KUL

		4		D4		14		2		Alternative Integration Frameworks		theoretical perspectives on alternative approaches to combining accounts/ MC information		INFRAS

		5		D5		14		11		Pilot Accounts (2 countries)		pilot accounts - De, Ch		VATT

		6		D6		16		6		Supplier Operating Cost Case Studies		methodology; empirical results		DIW

		7		D7		16		7		Transport User Cost and Benefit Case Studies		methodology; empirical results		NEI

		8		D8		18		11		Pilot Accounts (8 countries)		pilot accounts - Au, Dk, Es, Fr, Ie, Nl, Se, UK		INFRAS

		9		D9		21		8		Accident Cost Case Studies		methodology; empirical results		KUL

		10		D10		24		5		Infrastructure Cost Case Studies		methodology; empirical results		VATT

		11		D11		24		9		Environmental Cost Case Studies		methodology; empirical results		DIW

		12		D12		24		11		Pilot Accounts (8 countries)		pilot accounts - Be, Ee, Fi, Gr, Hu, It, Lu, Pt		NEI

		13		D13		28		2		Results from Testing Alternative Integration Frameworks		modelling approach; empirical results highlighting pro's and con's of alternatives		DIW

		14		D14		28		11		Future Approaches to Accounts		alternative approaches used in pilot accounts; future approaches		ITS

		15		D15		28		12		Guidance on Adapting Marginal Cost Estimates		detailed guidance on transfering MC results between contexts		KUL

		16		D16		31		13		Policy Perspectives on the UNITE Research		re-examination of theoretical approaches to integration, accounts & marginal costs; policy conclusions from the research		DIW

		17		FR		33		14		Final Report for Publication		summary report for the full project		INFRAS

		0		Note: QA = Quality Assurance; all deliverables will be publicly available.
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Milestones

				Table 3.3:  Major Project Milestones

				No.		Month		"Title"		Main Contents

		1		M1		6		"Methodological"		Methodology deliverables - D1, D2 and D3

		2		M2		15		Mid-Term Assessment		D4, D5 (2 country accounts) as well as D1-D3;
"Technology Implementation Plan"

		3		M3		24		"Empirical"		All MC case studies (D6-7, 9-11), 16 country accounts (D8, D12)

		4		M4		28		"Closing Stages"		The "way forward" deliverables, D13-D16

		0		M5		33		Completion		Final Report

		0		Note: at the mid-term assessment meeting, the consortium will be

		0		represented by the Steering Committee.
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Meetings

				Table 3.4:  Main Working Meetings

				Meeting		Month		Venue/ Partner		Main Reason		Core Attendance

		1		A		1		Leeds, ITS/UNIVLEEDS		Project launch		Participants in WP1-10

		2		B		4 (end)		Gran Canaria,
EIET		Major Methodological Working Meeting (WP2-10)		Participants in WP2-10

		3		C		9 (start)		Berlin, DIW		Launch of WP11 Tranche a) Accounts, WP12 launch		Accounts Tranche a);
WP5-10 Leaders;

		4		D		13		Vienna, HERRY		Launch of WP11 Tranche b) Accounts		Accounts Tranche b), including sub-contractors

		5		E		17		Paris, ENPC/CERAS		Major Dissemination Meeting - "Integration of Approaches"		External participants; WP2 Contributors and UNITE Steering Committee Partners

		6		F		19		Helsinki, 
SK-Cons, VATT		Launch of WP11 Tranche c) Accounts		Accounts Tranche c), including sub-contractors

		7		G		25		Amsterdam, NEI		MC Generalisation; Accounts "future approaches"		WP5-10 Workpackage Leaders

		0		H		30		Leuven, CES/KUL		Major Dissemination Meeting - Final Project Results		External participants;
All Partners

		0		Note: refer to Figure 3.4 to see meetings schedule within workprogramme.
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Schedule

		Overall Schedule of WPs

		WP		WP Title / Task		Start		End		Dura
-tion:		Deliverable, month		Deliverables

		1		The Overall UNITE Methodology		1		3		3		3		D1 The Overall UNITE Methodology				More prominence to WP1;
takes some theoretical work from WP2;

		2		Integration of Approaches		4		28		25		14		D4 Alternative Integration Frameworks				Additional task on developing accounts approach (from HL, formerly in WP3);
Also, can WP3,4 have a much better defined LINK/input with WP2 - new task?;

												28		D13 Results from Testing Alternative Integration Frameworks

		3		Accounts Approach		4		6		3		6		D2 Pilot Accounts Approach				(see WP2 note - theoretical development continues in WP2)

		4		Marginal Cost Methodology		4		6		3		6		D3 Marginal Cost Methodology

		5-10		"Specialist Category" WPs:		see below								* new * deliverables

																		Need to re-consider how WP5-10 support the accounts (support is particularly heavy in WP5, 9);

		5		Infrastructure Costs & Benefits		4		24		21		24		D10 Infrastructure Cost Case Studies				Late COMPLETION of D10

		6		Supplier Operating Cost		4		24		21		16		D6 Supplier Operating Cost Case Studies				Early COMPLETION of D6

		7		Transport User Costs & Benefits		4		24		21		16		D7 Transport User Cost and Benefit Case Studies				Early COMPLETION of D7

		8		Accident Costs		4		24		21		21		D9 Accident Cost Case Studies				Intermediate COMPLETION

		9		Environmental Costs		4		26		23		24		D11 Environmental Cost Case Studies				Late COMPLETION of D9

		10		Taxes, Charges & Subsidies		4		24		21				No case studies needed?.

		WP		WP Title / Task		Start
month:		END		Dura
-tion:		Deliverable, month		Deliverables

		11		Pilot Accounts		7		24		18		14		D5 Pilot Accounts (2 countries)				* new * phasing - 2 "test runs" of the accounts;

												18		D8 Pilot Accounts (8 countries)				Tranche b) & c) learn from Tranche a);
Start of Tranche b) overlaps with a);

												24		D12 Pilot Accounts (8 countries)				(countries in last tranche chosen to fit in with partner commitments, particularly for MC case studies)

												28		Note: QA = Quality Assurance; all deliverables will be publicly available.

		12		Generalisation of Marginal Costs		7		28		22		28		D15 Guidance on Adapting Marginal Cost Estimates				(see WP5-10 note: emphasis of generalisation now in this WP)

		13		Policy Perspectives on the UNITE Research		29		31		3		31		D16 Policy Perspectives on the UNITE Research				Takes "Policy Implications from WP2"

		14		Project Management		1		33		33		33		FR Final Report for Publication				Project extended to allow non-coordinator contributions to the FR.

		Detailed Schedule of Tasks (NOT COMPLETE)

		1		The Overall UNITE Methodology		1		3		3

				Task 1.1: Identification of Policy Questions

				Task 1.2: Identification of Technical Questions

				Task 1.3: Discussion with Key Stakeholders

				Task 1.4: Development of Framework for Integration

				Task 1.5: Development of an Outline for Project

		2		Integration of Approaches		4		28		25

				Task 2.1: Development of a Theoretical Framework				6

				Task 2.2: Connecting and Integrating the different parts of the Transport Economics Literature				14

				Task 2.3:  Application of Experience from National Economic Accounting Experiments				14

				Task 2.4: Selection of Alternative Pricing, Investment and Transport Accounts Approaches for Further Testing		15		18

				Task 2.5: Empirical Illustration of the Direct Implications of Alternative Approaches		19		25

				Task 2.6:  Empirical Illustration of the Indirect Implications of Alternative Appoaches		19		28

		3		Accounts Approach		4		6		3

		4		Marginal Cost Methodology		4		6		3

		5		Infrastructure Costs & Benefits		4		24		21

		6		Supplier Operating Cost		4		24		21

		7		Transport User Costs & Benefits		4		24		21

		8		Accident Costs		4		24		21

		9		Environmental Costs		4		26		23

		9.1		Determine Scope		4		4

		9.2		Approach for Accounts		5		6										Must include critical review (see note above);
does Accounts approach require MC methodology?

		9.3		Methodology for MC case studies		5		6										Must include critical review (see note above)

		9.4		Support Accounts Development		7		24

		9.5		Conduct MC Case Studies		7		24

		9.6		Development of Ideal Accounts Approach		24		26										This is the "ideal" approach - not to be applied in the general accounts;
Timing?

		10		Taxes, Charges & Subsidies		4		24		21

		11		Pilot Accounts		7		24		18

		12		Generalisation of Marginal Costs		7		28		22

		13		Policy Perspectives on the UNITE Research		29		31		3

		14		Project Management		1		33		33












