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1 Introduction

1.1 Context of the report

The UNITE project endeavours to provide accurate information about the costs, benefits and revenues of all transport modes including the underlying economic, financial, environmental and social factors. To achieve this goal, three main areas of research have been distinguished, known as “transport accounts”, “marginal costs” and “integration of approaches”. 

This annex report belongs to the research area “integration of approaches”. It contains the detailed results of simulations of different pricing strategies in the transport sector with a static Computable General Equilibrium (CGE) model for Switzerland - a type of analysis which has been carried out the first time for Switzerland. It aims to show effects of changes in transport pricing that go beyond the information available from transport accounts as worked out in the first research area of UNITE, namely welfare, economic and distributional impacts. And it addresses a major issue in the discussion of pricing and financing in the transport sector: How can we bring together marginal cost pricing approaches and cost recovery requirements for the transport sector in a welfare optimising way, i.e. with least distortions.

This annex serves as background report for the results presented in the core body of deliverable 13 containing besides the main findings of this report the results of partial equilibrium analysis for selected areas throughout Europe and of simulations of different transport pricing strategies with a CGE model for Belgium (see Mayeres et al., 2002). It gives more detailed descriptions of the modelling approach and the input data used. Furthermore, the results of the simulations with the CGE model for Switzerland are presented in more detail than in D13. 

1.2 Objective of the report: Integration of account and marginal cost information

Within UNITE, transport accounts have been elaborated for the fifteen Member States of the European Union as well as Estonia, Hungary and Switzerland. They contain total cost and revenue information for the different transport modes. Table 1-1 shows the basic structure of the UNITE transport accounts for Switzerland given in Suter et al. (2002).

Table 1‑1:
Basic structure of the UNITE transport accounts

	Costs
	Revenues

	Core information:

Infrastructure costs

External accident costs

Environmental costs (e.g. noise, air pollution)

Additional information:

Congestion costs

Internal accident costs

Further environmental costs (e.g. landscape)


	Directly related to specific cost categories:

Infrastructure user charges

Other transport-specific revenues:

Annual vehicle tax 

Fuel taxes

Import duties on vehicles

VAT

User tariffs (public transport)

Subsidies


Dealing with total costs at a rather aggregated level (i.e. per mode and year) the information provided by the accounts cannot immediately be used to derive inputs for an economically efficient transport pricing approach. In deliverable 4 of the UNITE project (see Mayeres I. et al., 2001) it is shown in detail that efficient transport pricing requires marginal cost information and not - as available in the accounts - total and average cost information. The second research area of UNITE provides this input for a transport pricing that is oriented on short run marginal costs: Within the frame of more than 30 marginal cost case studies cost functions and specific social marginal cost figures are calculated. 

In Mayeres et al. (2001) alternative frameworks for the integration of marginal cost and transport account information are presented and discussed in detail. One finding of the sound theoretical analysis is that accounts are an adequate instrument for monitoring changes in the different transport cost and revenue categories over time. Such changes can serve as indicators for the need of policy action or for the success of policy measures including pricing measures: 

· Increasing accident costs may result in the decision to evaluate additional traffic safety measures.

· Increasing subsidies may strengthen the political will to introduce policy measures to increase productivity in public transport.

· Low revenues from transport-specific taxes and charges compared to the transport costs may trigger of policy discussions about the level of cost recovery.

· etc. 

However, the analysis in Mayeres et al. (2001) shows that the account information is insufficient to assess the broader effects of changes in transport policy, such as economic efficiency and welfare effects or distributional effects. Against this background, it is concluded that good transport policy-making requires an extensive set of information:

· detailed marginal cost information;

· transport accounts as a monitoring tool and input for more aggregated welfare accounts;

· a breakdown of information according to income group and economic sectors to assess distributional and sector-specific effects of policies. 

These categories of information are crucial inputs for partial and general equilibrium analysis in the field of transport. Whereas the first type of analysis is a suitable tool to assess the effects of detailed transport policy reforms, general equilibrium models are most suited for analysing rather strategic policy reform by taking into account the interaction between the transport sector and the rest of the economy.

The analysis in Mayeres et al. (2001) provided the theoretical approach how to assess welfare, economic and distributional effects of changes in transport pricing policy but it was not the task of deliverable 4 to provide information about the order of magnitude of these effects connected with transport pricing reforms. This is the main objective of the analysis in this report. With a static Computable General Equilibrium model for Switzerland we assess the welfare, economic and distributional impacts of changes in the Swiss transport pricing policy. The impacts are summarised as changes against the base case, i.e. the situation in Switzerland in the mid-nineties.
 

Three types of alternative pricing regimes are analysed for Switzerland:

· a change from the existing pricing and taxation scheme in transport to a "pure" social marginal cost pricing regime;

· a change to a social marginal cost pricing regime combined with constraints concerning the revenues from transport pricing (budget constraint);

· a change to an average cost pricing regime.

The second type of pricing scenarios brings together marginal cost information on the one hand, and total cost information contained in the UNITE accounts on the other hand. It is analysed how social marginal cost pricing and cost recovery requirements can be combined and what welfare effects are connected with different approaches to meet these requirements.

1.3 The structure of the paper

This annex report is structured as follows:

· In chapter 2, the main characteristics of the CGE model, i.e. its analytical framework is described. One focus is on the way the Swiss transport sector is integrated into the CGE model. This model extension is the result of the research work within UNITE: So far, a CGE model for Switzerland with a disaggregated transport sector has not been available. The text in chapter 2 is directed at readers that are interested in and rather familiar with the techniques and notions in general equilibrium modelling. 

· The pricing policy reforms to be analysed are subject of chapter 3. Starting from the three basic types of scenarios as mentioned in section 1.2 above, ten pricing scenarios are derived and described in detail. 

· The findings of the simulations with the CGE model are presented in chapter 4. 

· Chapter 5 finally contains the modelling and the policy conclusions from the analysis.

2 Analytical Framework: The CGE Model in Brief

The computable general equilibrium model used here combines several features in order to simulate in an appropriate way the effects caused by alternative pricing policies in the transport sector:

· At the sectoral level, the model incorporates detailed sector specific differences in factor intensities, degrees of input substitutability as well as demand price elasticities necessary to trace back structural changes in production and consumption patterns induced by policy measures.

· The main features of the Swiss tax system as well as transport-specific taxes are incorporated in order to represent initial tax distortions, i.e. the tax distortions existing in the base case. 

· The model contains a detailed representation of the transport sector to simulate the implementation of transport policy measures.

This section provides a non-technical description of the single country, multi-sector CGE model designed for the analysis of alternative pricing policies in the transport sector.

2.1 Basic model structure

The model contains a disaggregated representation of nine transport and 36 non-transport sectors. Producer goods are used by other sectors as intermediates or by government, investment and export. Producer goods for consumption are demanded only indirectly through ten different aggregate consumption categories which are produced by combining the outputs of the 45 industries in fixed proportions. The tables 2-1 and 2-2 show the classification of industry and consumer commodities.

Table 2‑1:
Classification of industries

	ID
	Sector
	ASWZ*

	AGR
	Agriculture, hunting, forestry and fishing
	0

	ELE
	Electricity
	111

	GAS
	Gas
	112

	WAS
	Water supply
	113

	NAH
	Manufacture of food products
	21

	GET
	Manufacture of beverages
	22

	TAB
	Manufacture of tobacco products
	23

	TEX
	Manufacture of textiles
	24 wo. 2414

	KLE
	Manufacture of wearing apparel, dressing and dyeing of fur
	25

	HOL
	Manufacture of products of wood, cork and furniture
	26

	SAE
	Manufacture of wood
	261

	PAP
	Manufacture of paper and paper products
	27

	GRA
	Publishing, printing and reproduction of recorded media
	28

	LED
	Tanning and dressing of leather, and manufacture of luggage
	29

	CHE
	Manufacture of chemicals and chemical products
	31, 2414

	OEL
	Refined petroleum products
	314

	PLA
	Manufacture of rubber and plastic products
	32

	NME
	Manufacture other non-metallic mineral products, mining and quarrying
	33, 121, 123

	MET
	Manufacture of basic metals and fabricated metal products
	34

	MFB
	Manufacture of machinery, equipment and vehicles
	35

	ETE
	Manufacture of office, accounting and electrical machinery
	36, 37, 38

	BAU
	Construction
	41

	AUS
	Installation and interior works
	42

	GRO
	Wholesale trade, repairing cars
	51-531, 532, 54

	DET
	Retail trade
	55, 56

	HOT
	Hotels and restaurants
	57

	RDP
	Passengers transport road
	-

	RLP
	Passengers transport rail
	61

	RLG
	Goods transport rail
	

	BUS
	Bus
	62, 63, 64, 65

	TRM
	Tram
	

	RDG
	Goods transport road
	

	SHP
	Water transport
	

	AIR
	Air transport
	

	PIP
	Pipelines
	


	ID
	Sector
	ASWZ*

	TEL
	Post and telecommunications
	66

	BAN
	Financial intermediation except insurance and pension funding
	71

	VER
	Insurance and pension funding except compulsory social security
	72

	IMO
	Real estate activities (incl. leasing of real estate)
	73

	CON
	Renting of equipment and other business activities, repair
	74-76, 84, 85, 87

	STU
	Research and development, education, and social work
	81, 82, 88

	GES
	Health work
	83

	HAU
	Private households, non-profit organizations
	86, 89

	STA
	Public administration and defense
	91

	SOZ
	Compulsory social security
	92


* Allgemeine Systematik der Wirtschaftszweige (Swiss sectoral classification system)

Table 2‑2:
Classification of consumption categories

	ID
	Consumption category

	KNAH
	Food, semi-luxury

	KKLW
	Clothes, shoes

	KWON
	Rent, energy

	KFUR
	Furniture

	KGES
	Health care

	KTRA
	Traffic, communications

	KFRE
	Education, recreation, entertainment

	KDIV
	Other goods and services

	KPOOE
	Non-profit institutions serving households

	KFOR
	Expenditures abroad


2.1.1 Production (non-transport sectors)

The 36 non-transport sectors (including water and air transport as well as pipelines) are modelled as profit maximizing competitors. For each industry an aggregate production function characterizes technology through transformation possibilities on the output side between the production aimed at export or domestic markets and substitution possibilities between different inputs (see figure 2-3): 

· The transformation of outputs to foreign or domestic markets is given by constant elasticities of transformation. 

· On the input side, nested constant elasticity of substitution functions (CES functions) describe the technological substitution possibilities between capital, labour, energy, material and transport inputs. At the top level, material and transport inputs are used in fixed proportions together with a CES aggregate of labour and a capital-energy composite. Within the capital-energy composite, energy and capital trade off at a constant elasticity of substitution. The energy aggregate, which consists of oil (heavy and light) and gas, is produced by using a CES technology.

Figure 2‑3:
Nested structure of the production functions
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The key substitution elasticities in production as shown in figure 2-3 are summarised in the following two tables.

Table 2‑4:
Key substitution elasticities in production

	Substitution elasticity
	Description
	Value

	KLEM
	Substitution elasticity between material-transport aggregate and labour-capital-energy composite
	0.10

	MT
	Substitution elasticity between material and transport aggregate
	0.10

	M
	Substitution elasticity between material inputs
	0.10


see 

	Table 2‑5


	KE
	Substitution elasticity between capital and energy composite
	0.20

	E
	Substitution elasticity between energy inputs
	0.25


see 

	Table 2‑5



see 

	Table 2‑5



Table 2‑5:
Values of sector-specific substitution elasticities

	Sector
	KLE
	EXP
	ARM

	AGR
	0.68
	2.00
	1.50

	ELE
	0.96
	2.00
	1.50

	GAS
	0.80
	2.00
	1.50

	WAS
	0.80
	2.00
	1.50

	NAH
	0.71
	2.00
	1.50

	GET
	0.71
	2.00
	1.50

	TAB
	0.71
	2.00
	1.50

	TEX
	0.90
	2.00
	2.00

	KLE
	0.90
	2.00
	2.00

	HOL
	0.74
	2.00
	2.00

	SAE
	0.74
	2.00
	2.00

	PAP
	0.74
	2.00
	3.50

	GRA
	0.74
	2.00
	2.00

	LED
	0.90
	2.00
	1.50

	CHE
	0.96
	2.00
	1.00

	OEL
	0.96
	2.00
	1.50

	PLA
	0.74
	2.00
	1.00

	NME
	0.74
	2.00
	3.00

	MET
	0.74
	2.00
	3.00

	MFB
	0.74
	2.00
	1.50

	ETE
	0.74
	2.00
	1.50

	BAU
	0.80
	2.00
	1.50

	AUS
	0.80
	2.00
	1.50

	GRO
	0.80
	1.50
	1.50

	DET
	0.80
	1.50
	1.50

	HOT
	0.80
	1.50
	1.50

	SHP
	0.80
	1.50
	1.50

	AIR
	0.80
	1.50
	1.50

	PIP
	0.80
	1.50
	1.50

	TEL
	0.80
	1.50
	1.50

	BAN
	0.80
	1.50
	1.50

	VER
	0.80
	1.50
	1.50

	IMO
	0.80
	1.50
	1.50

	CON
	0.80
	1.50
	1.50

	STU
	0.80
	1.50
	1.50

	GES
	0.80
	1.50
	1.50

	HAU
	0.80
	1.50
	1.50

	STA
	0.80
	1.50
	1.50

	SOZ
	0.80
	1.50
	1.50


2.1.2 Household behaviour

The behaviour of private households is described by maximizing a CES utility function with leisure and a consumption aggregate as its components. The substitution elasticity between leisure and consumption is calibrated to a labour supply elasticity with respect to the real wage of 0.4. The consumption aggregate consists of the ten consumption categories of table 2-2 and savings. 

We distinguish between two households, in order to analyse distribution issues. These issues concentrate on the spatial dimension, i.e. an urban and a non-urban household are modelled. The social dimension is not considered, i.e. we do not distinguish between rich and poor households. This type of distributional analysis is carried out in the other CGE modelling work within UNITE (see Mayeres et al., 2002).

Figure 2‑6:
Nested structure of the utility functions
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The key substitution elasticities in consumption are presented in table 2-7.

Table 2‑7:
Key substitution elasticities in consumption

	Substitution elasticity
	Description
	Value

	S
	Substitution elasticity between savings and current consumption
	0.14

	LEIS
	Substitution elasticity between leisure and consumption composite
	0.73

	TC
	Substitution elasticity between transport aggregate and non-transport consumption composite
	0.90

	C
	Substitution elasticity between non-transport consumption goods
	0.70


2.1.3 Factors of production

Primary factors of production are labour and capital. Capital and labour are inter-sectorally mobile, only capital is internationally mobile. Total time endowment is split up between leisure demand, labour supply and time used in transport.

2.1.4 Government sector

The government distributes transfers and provides services to the households. The government demand is modelled as a public good produced with commodities purchased at market prices. Government expenditures are financed with tax revenues. The model incorporates value added taxes and social payments. In order to properly calculate welfare effects, the public budget is endogenously balanced at the same level in each scenario.

2.1.5 Investment and savings

The households decide between current and future consumption. Changes in future consumption in this static framework are associated with changes in the level of savings. Capital income in each future year finances future consumption which is expected to cost the same as in the current period. The substitution elasticity between current and future consumption has been calibrated to an elasticity of savings with respect to the return of capital of 0.4.

2.1.6 Foreign trade

Following Armington (1969) domestic and foreign goods are distinguished by origin and are no perfect substitutes. Due to lack of more detailed data, domestic and imported varieties of the same good are aggregated with identical shares across all components of final and intermediate demand. Switzerland is treated as small economy in relation to the world market. This small country assumption implies that changes in the level of exports and imports have no effect on its terms of trade. International prices are exogenously fixed in foreign currency.

2.2 Transport sector

2.2.1 Transport modes and transport systems

In the UNITE accounts, six transport modes are distinguished, i.e. road, rail, other public transport, aviation, inland waterway shipping and maritime shipping (see Link et al., 2002). In this model case study, we consider in detail only the three - for Switzerland - most important modes road, rail transport and other public transport. Within the modes road and rail we furthermore distinguish between passenger and freight transport. There is no distinction between different vehicle categories like for example high speed trains and local trains. It should be noted that road freight transport consists of light and heavy goods vehicles. 

Inland waterway transport, air transport and pipelines are contained as aggregated sectors.

The original input-output-table distinguishes between nine transport sectors. In order to be able to take into account the existing differences in the marginal transport costs we distinguish three transport systems used by the transport modes:

· Urban transport system: The urban transport system comprises the transport system in the five large urban areas of Switzerland, i.e. Zurich, Basle, Geneva, Bern and Lausanne based on the community classification of the Swiss Federal Statistic Office.

· Inter-urban transport system: This second system consists of the trunk road network and the main railway links.

· Non-urban transport system: The remaining parts of the road and rail transport system.

The following table shows the modelled transport sectors and transport systems.

Table 2‑8:
Transport sectors and transport systems of the Swiss CGE model

	Transport mode
	Urban
	Inter-urban
	Rest

	Private road passengers transport
	x
	x
	x

	Rail passengers transport
	x
	x
	x

	Bus
	x
	
	x

	Tram
	x
	
	

	Road freight transport
	x
	x
	x

	Rail freight transport
	x
	x
	x

	Water transport
	Aggregated sector

	Air transport
	Aggregated sector

	Pipelines
	Aggregated sector


2.2.2 Transport demand

The transport composite is modelled as a CES function. The figures 2-9 and 2-10 show the structure for the transport composite used in the production and in the consumption functions respectively.

Figure 2‑9:
Nested structure of the transport composite in the production functions
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Public road passenger transport includes tram and bus services. Buses are a substitute for private road transports in urban and rural areas, tram services only in urban areas. Rail passenger transport is a substitute for private road transports in all areas.

Figure 2‑10:
Nested structure of the transport composite in the consumption functions
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The substitution elasticities have been calibrated to demand elasticities for passengers and freight transport given in the tables 2‑15 to 2‑17 below. In the case of passengers transport, we distinguish between the trip purposes "business" and "non-business". 

2.2.3 Transport infrastructure

In the original input-output table taken from Infras und Istituto MecoP (2000), no specific sector reflecting solely the transport infrastructure exists. We have used the UNITE infrastructure accounts (see Suter et al., 2002) to adjust the original IOT-data.

The model incorporates fixed costs in infrastructure provision. The subadditivity of infrastructure cost functions implies that average costs exceed marginal costs.

2.2.4 Congestion externality

Transport goods (yi in the equation below) are composites consisting of physical inputs on the one hand and time (transport labour or leisure) input on the other hand. Congestion raises time needs. To take into account this effect, we introduce a new variable, zi, which represents the level of congestion on transport system i. The level of congestion is determined by the ratio of total transport use. We calibrated zi using the congestion figures given in the UNITE road account for Switzerland (Suter et al., 2002). 
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As transport use grows, the level of congestion zi increases, which directly enters the production function for congestible transport modes i. Therefore, the CES-function for congestible transport modes is:
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where yi denotes a transport good, xi a physical input composite and ti time needs (i.e. transport time).

2.2.5 Other externalities

In order to take into account the welfare effects of transport externalities, we implemented air pollution, accident and noise externalities based on the willingness-to-pay approach. WTP-values are taken from the UNITE transport accounts for Switzerland in Suter et al. (2002).
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Utility uh is given by the consumption of the consumer good vector ch, the consumption of leisure time lh and the change in utility level due to change in the level of the externality j (EXj in the equation above). The function which indicates the level of external costs is calibrated by using the Swiss transport account information and insights gained in marginal cost studies.

The external effects of climate change caused by transport sector are considered by implementing an exogenous CO2-tax on fuel use. Thus, the benefits of reduced CO2 emissions are not modelled within the CGE model. The tax rate is derived from the value used in the Swiss account, i.e. 20 € / ton of CO2.

2.3 Parameterization 

2.3.1 Parameterization of the basic model

The model is based on economic transactions as shown in the input-output table including a disaggregated representation of the transport sector (for the input-output table see Infras und Istituto MecoP, 2000). To determine the consumption levels for urban and non-urban households we used results of the official consumer expenditure and income survey 1998.

Table 2‑11:
Share of urban and non-urban households in total expenditure and income

	
	Urban
	Non-urban

	Total expenditures
	13.5%
	86.5%

	Private car transport
	8.2%
	91.8%

	Public transport
	17.4%
	82.6%

	Income
	13.5%
	86.5%

	Labour income
	14.2%
	85.8%

	Capital income
	10.8%
	89.2%

	Transfer income
	15.5%
	84.5%

	Share in population
	14.2%
	85.8%


2.3.2 Parameterization of the transport sector

Data on transport volumes are taken from the official transport statistics for the year 1996 (BFS, 2000). To split up aggregated transport levels between the three transport systems, we used inofficial data of the Swiss Federal Office for Spatial Development (ARE) extracted from a transport model for Switzerland running at the ARE. The following table shows how the total traffic volumes of the benchmark year 1996 are divided among the three transport systems. Furthermore, the share of transit traffic is given. The total traffic volumes amount to 96 337 mill. pkm for passengers transport and to 24 196 mill. tkm for freight transport.

Table 2‑12:
Distribution of total traffic volumes among the modes and the transport systems, benchmark year 1996

	
	Shares on
	Share of 
	Shares of the three transport systems

	
	total volume
	transit traffic
	Urban
	Inter-urban
	Rest

	Passengers trsp.
	96 337 mill. pkm
	
	
	
	

	Road passenger
	81.2%
	12.0%
	11.5%
	43.6%
	44.8%

	Rail passenger
	13.8%
	
	11.7%
	82.2%
	6.1%

	Bus
	3.4%
	
	50.2%
	
	49.8%

	Tram
	1.6%
	
	100.0%
	
	

	Freight transport
	24 196 mill. tkm
	
	
	
	

	Road freight
	67.3%
	5.9%
	2.0%
	73.0%
	25.0%

	Rail freight
	32.7%
	47.1%
	7.5%
	82.5%
	10.0%


The price before taxes for transit transport is exogenously fixed. The user price of transit transport includes the relevant taxes levied in Switzerland. The own price elasticities of transit transport applied are -0.15 for road passenger, -0.25 for road freight and 0 for rail freight.

The following table shows the taxes and subsidies in the transport sector in the benchmark year.
 

Table 2‑13:
Taxes and subsidies in the transport sector, in € million, 1996
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2.3.3 Transport infrastructure

Based on information about the different variable and fixed infrastructure cost categories given in the official statistics of the Swiss Federal Statistical Office (BFS), the UNITE transport accounts for Switzerland and the UNITE Swiss case study on marginal infrastructure costs (see Schreyer et al., 2002), marginal and average infrastructure cost rates have been derived. They are summarised in table 2-14. 

Table 2‑14:
Marginal and average infrastructure cost rates, in € cents per vkm and train-km
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The low figure for road freight transport compared to the category "bus" is explained by the fact that road freight transport contains heavy and light goods vehicles. The figure for buses represents a value for heavy vehicles only. 

2.3.4 Calibrating transport elasticities

In order to describe production possibilities and consumption patterns we used nested CES functions. The following table shows the long-run price elasticities (direct and cross-price) of the general equilibrium model. 

Table 2‑15:
Demand elasticities in passengers transport: non-business traffic

	
Price


Quantity
	Road passenger
	Rail passenger
	Bus
	Tram
	Time

	
	Urban
	Inter-urban
	Rest
	Urban
	Inter-urban
	Rest
	Urban
	Rest
	Urban
	

	Road
	Urban
	-0.59
	-0.07
	-0.10
	0.03
	
	
	0.04
	
	0.03
	-0.39

	
	Inter-urban
	-0.03
	-0.56
	-0.10
	
	0.05
	
	
	
	
	-0.14

	
	Rest
	-0.03
	-0.07
	-0.46
	
	
	0.01
	
	0.01
	
	-0.19

	Rail
	Urban
	0.59
	
	
	-0.58
	-0.01
	0.00
	-0.05
	
	-0.04
	-0.45

	
	Inter-urban
	
	0.58
	
	0.00
	-0.66
	-0.03
	
	
	
	-0.75

	
	Rest
	
	
	0.35
	0.00
	-0.07
	-0.72
	
	0.08
	
	-0.31

	Bus
	Urban
	0.59
	
	
	-0.04
	
	
	-0.44
	0.00
	-0.04
	-0.74

	
	Rest
	
	
	0.35
	
	
	0.06
	0.00
	-0.69
	
	-0.60

	Tram
	Urban
	0.59
	
	
	-0.04
	
	
	-0.05
	
	-0.42
	-0.74


Table 2‑16:
Demand elasticities in passengers transport: business traffic

	
Price


Quantity
	Road passenger
	Rail passenger
	Bus
	Tram
	Time

	
	Urban
	Inter-urban
	Rest
	Urban
	Inter-urban
	Rest
	Urban
	Rest
	Urban
	

	Road
	Urban
	-0.48
	0.21
	0.30
	0.01
	
	
	0.01
	
	0.01
	-1.00

	
	Inter-urban
	0.08
	-0.72
	0.30
	
	0.02
	
	
	
	
	-0.58

	
	Rest
	0.08
	0.21
	-0.40
	
	
	0.00
	
	0.00
	
	-0.51

	Rail
	Urban
	0.11
	
	
	-0.59
	0.02
	0.01
	-0.04
	
	-0.04
	-0.46

	
	Inter-urban
	
	0.20
	
	0.00
	-0.72
	-0.06
	
	
	
	-0.71

	
	Rest
	
	
	0.08
	0.00
	-0.14
	-0.48
	
	0.04
	
	-0.20

	Bus
	Urban
	0.11
	
	
	-0.04
	
	
	-0.20
	0.00
	-0.04
	-1.08

	
	Rest
	
	
	0.08
	
	
	0.04
	0.00
	-0.46
	
	-0.77

	Tram
	Urban
	0.11
	
	
	-0.04
	
	
	-0.04
	
	-0.19
	-1.08


Table 2‑17:
Demand elasticities in freight transport

	
Price

Quantity
	Road freight
	Rail freight

	
	Urban
	Inter-urban
	Rest
	Urban
	Inter-urban
	Rest

	Road freight
	Urban
	-0.34
	0.16
	0.06
	
	0.02
	

	
	Inter-urban
	0.01
	-0.43
	0.18
	
	0.12
	

	
	Rest
	0.01
	0.45
	-0.62
	
	0.05
	

	Rail freight
	Urban
	
	1.03
	
	-0.15
	-1.05
	-0.13

	
	Inter-urban
	
	1.03
	
	-0.10
	-1.10
	-0.13

	
	Rest
	
	1.03
	
	-0.10
	-1.05
	-0.18


2.3.5 Calibrating transport externalities

The following table shows the marginal cost rates in the benchmark equilibrium. The cost rates are based on studies on marginal costs
 and on the figures given in the UNITE Swiss transport accounts in Suter et al. (2002). 

Table 2‑18:
Benchmark social marginal cost rates, in € cents per vkm and train-km
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For the differentiation of the cost rates according to transport system categories "urban", "inter-urban" and "rest", information on the spatial distribution of external costs of transport provided by Swiss research studies have been used.

As mentioned in the comments to the Swiss transport accounts, the figures estimated within UNITE for the environmental costs are low in comparison to the external cost rates published officially by the Swiss Federal Office for Spatial Development. Against this background, we interpret the figures given in table 2-18 as conservative estimates for the environmental costs of transport. 

3 The UNITE Pricing Scenarios

3.1 The basic UNITE scenarios

The basic UNITE pricing scenarios have been developed independently of the possibilities and limits of the different models used to assess their economic and distributional effects. In this chapter it is shown how they are "translated" in view of the possibilities and limits of the CGE model and they are described in more detail in order to reveal more clearly their policy relevant aspects. Starting point of the discussion is the description of the basic scenarios as summarised in table 3-1. 

Table 3‑1:
Description of the basic UNITE pricing scenarios

	
	Scenario
	Budget rule
	Pricing rule

	1
	naive average costs (AC)
	balanced budget for each sector within transport
	AC

	2
	fairly naive AC
	balanced budget for overall transport sector
	variants of AC

	3
	naive marginal costs (MC)
	none

no account taken of marginal costs of public funds
	MC

	4
	MC with balances
	balanced budget for each sector within transport
	MC variants

	5
	MC with balance
	balanced budget for transport sector as a whole
	MC variants

	6
	modified MC
	none

consideration of marginal costs of public funds
	MC variants


With regard to political discussion we add one more type of scenario: A change to a more MC-oriented pricing approach in transport however taking into account that other than efficiency reflections may result in deviations from the pure social marginal cost pricing approach. If the latter leads to a substantial change in modal split in favour of private road transport, for example, this might clash with official transport policy goals.
 It is furthermore defined that the pricing reform leading to a more MC-oriented pricing approach in transport should not lead to a higher burden for the public treasury. 

Against this background, the design of this type of scenario is derived from the following reflections: 

· budget rule: "no increase of public expenses for transport" compared to the base case;

· pricing rule: social marginal cost pricing with exceptions "due to political reasons" (like for example modal split objectives).

For a detailed description and for the implementation of the scenarios in the CGE it is necessary to define in a more specific way what is meant by the notions

· transport sector

· budget rule (or "budget constraint")

· pricing rule 

The transport sector consists of the different transport modes and different transport systems as described in section 2.2.1. The disaggregation chosen in this section sets the limits and is the starting point for the concrete model implementation of the UNITE scenarios of table 3-1. 

It immediately influences the possibilities to define budget constraints and specific pricing schemes as is shown in the two following sections. 

3.2 Budget constraint

For the implementation of the budget rules described in table 3-1, two issues have to be clarified:

· What costs and revenues are taken into account when it is judged whether the budget constraint is met or not?

· What is - in view of the options offered by the CGE model - the interpretation of the "overall transport sector" and of "each sector within transport"?

a)
Relevant transport costs

In the UNITE accounts a number of transport costs - and revenues - are estimated (see table 1‑1). 

Starting from the accounts three possibilities to define the "budget constraint relevant transport costs" can be identified: 

· Financial costs excluding external costs: In this narrow interpretation only the infrastructure and - in case of subsidised public transport - the supplier operating costs are taken into account. "Balanced budget" of table 3-1 then means that transport pricing system generates enough revenues to break even with the total of these costs. 

· Financial costs including external costs: The external costs estimated in the UNITE accounts consist partly of financial costs and partly of "non-financial" or immaterial costs. In the political discussion it is sometimes demanded that the revenues from transport taxes and charges should be used to cover the financial parts of the external costs, for example the costs in the health care sector caused by traffic accidents. 

· Total social costs: The UNITE accounts show the total transport system internal and external costs, i.e. the total social costs of transport. Full total social cost recovery would require that the revenues from pricing amount to the total of these costs which also contain non-financial costs (e.g. the valuation of a statistical life derived from willingness-to-pay estimates in the case of mortalities caused by traffic accidents). 

The analysis starts from the first, narrow interpretation of cost recovery: Only the financial costs (thus excluding the external costs) have to be covered by the revenues from transport pricing. 

These financial costs are taken directly out of the UNITE transport accounts for Switzerland and - in completion - out of official statistics of the Swiss Federal Statistical Office (BFS). The supply of transport infrastructure and services leading to these costs is not questioned. We "accept" the costs of the Swiss road and rail transport accounts as they are calculated though the level of these costs can of course be the result of non-optimum investment and service level decisions.

b)
Relevant transport revenues

The basic approach of the pricing scenario is to replace and not only to complement the existing taxation and charging scheme in transport with "marginal cost oriented" amendments (e.g. introduction of a more strongly differentiated vehicle taxation). 

We interpret this approach in the sense that we also replace taxes whose revenues are not earmarked for transport financing purposes but flow into the general public treasury. This approach is consistent with the accounts approach of UNITE: On the revenue side of the Swiss transport accounts, all transport-specific charges and taxes are taken into account independently of the question whether these revenues are earmarked for the transport sector or not:
 In our analysis we start from the same transport-specific charges and taxes as in the UNITE transport accounts for Switzerland.

The VAT is not replaced because it is not a transport-specific tax. The VAT rate in the transport sector corresponds to the basic VAT rate in Switzerland. 

c)
Interpretation of the "overall transport sector" and of "each sector in transport"

This interpretation is of course strongly influenced by the definitions stated in the sections 2.2 and 3.2 above. 

The "overall transport sector" corresponds to the road and rail transport sector as modelled in the CGE. Thus, the pricing scenarios tested do not take into account any revenues and costs of air transport and of inland waterway navigation. 

With regard to the notion "each sector in transport" and the options of the CGE model, two perspectives or dimensions can be used as a matter of principal to divide transport into specific sectors to which the budget constraints apply:

· Modal dimension: 

· Road and rail transport: With this basic distinction, the question of cross-subsidisation between these two competing modes can be handled. 

· Public and private transport: Beside rail passenger and freight transport the road modes bus and tram are part of the public transport sector too. 

· Passengers and freight transport: This distinction allows to define cost recovery requirements for the two most important sub modes of both, road and rail transport. 

· Transport system dimension: In this case the three types of transport systems as described in section 3.2 are the relevant dimension to define the budget constraints. This option covers two further relevant issues with regard to financing and cross-subsidisation:

· Regional dimension: It is often stated that because of acceptability the revenues from an urban specific pricing (e.g. road pricing) should remain within this region and be used for the financing of transport infrastructure. Thus, a budget constraint could demand that revenues from pricing of the urban transport systems should cover the total financial costs of the urban transport systems.

· Institutional dimension: In the case of road transport, several European countries have special institutional arrangements for motorways, i.e. solutions where construction, maintenance and operating of motorways is transferred to specific companies. The budget constraint could state that the motorway system has to be self-financed by its users. 

The figure below summarises the options that are possible on principle to apply the budget constraint taking into account the way the transport sector is modelled in the CGE:

· The modal dimension (level II and III in figure 3-2) can be handled with the data that are available in Switzerland. 

· Much more difficulties emerge if the transport system dimension (level IV) should be the guideline for the design of the budget rules in the different UNITE pricing scenarios. The main reason for this is that in Switzerland transport infrastructure accounts for these sub systems of the road and rail transport system do not exist. Assumptions concerning the allocation of the costs to the three sub systems would have to be taken if the budget rule should refer to them. Against this background, the budget constraints of the scenarios do not refer to the level IV in figure 3-2. This fourth level covers rather specific financing arrangements like for example a separate and specific solution for urban transport systems or for the motorway network.

Figure 3‑2:
Basic options for the definition of the budget constraints
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3.3 Pricing rule

From the analysis of the different categories of marginal transport costs (see for example van den Bossche et al. (2000) within the frame of the UNITE project) it is clear that only a rather strongly differentiated pricing approach is suitable to take into account that these costs vary in time and space and according to technical characteristics of the vehicle - to mention only some of the many relevant cost drivers. 

On the other hand, the disaggregation of the transport sector within the CGE and the level of detail achieved in marginal cost calculations - including the UNITE case studies - set limits for the implementation of a strongly differentiated pricing strategy. When judging these limits of our modelling approach, one should keep in mind that similar simplifications of the pricing theory will have to be accepted when it comes to the implementation of a new pricing scheme under real world conditions. 

In the following two sections we describe the basic differentiation of the pricing strategy for the marginal and for the average cost pricing scenarios. 

a)
Marginal cost pricing

The marginal cost pricing approach is based - as mentioned in section 2.3.5 - on marginal transport cost estimates including UNITE marginal cost case studies. It covers the infrastructure costs, congestion costs and the externalities mentioned in section 2.2.5.

The level of differentiation with regard to pricing looks for the different marginal cost categories as follows:

· Infrastructure costs: The marginal infrastructure costs are differentiated according to the different transport modes but not according to the different transport systems though differences in the cost rates are plausible.
 Data availability for Switzerland is too poor, the Swiss UNITE case study in the field of marginal infrastructure costs only covers motorways.

· Congestion costs: Congestion functions are implemented in the CGE model for individual road passengers and for road freight transport and for the two transport systems urban and inter-urban transport. There is no congestion for the public transport modes though user costs arise in these modes too. However, from the Swiss transport accounts we know that congestion costs of public rail and road transport only amount to about 20% of the congestion costs of private passengers and freight transport. 

· External costs of climate change: The pricing is implemented as a tax on fuel consumption of the different modes distinguished in the CGE model. The level of the tax is based on the value of € 20 / tonne of CO2, the reference value for the estimates of the costs of climate change in the UNITE accounts (see Suter et al. (2002), section 2.6.2). 

· Other external costs: For the external costs of air pollution, noise and accidents, differentiated marginal costs rates are available for each mode and for each of the three transport systems. 

b)
Average cost pricing

Starting from the discussion in paragraph a) of section 3.2 above, the "price-relevant" average costs should be derived from financial costs only, i.e. without taking into account any externalities. Only this approach is consistent with the definition of the budget constraint in the other scenarios. 

However, in this case the average cost pricing scenarios cannot be compared directly with the marginal cost scenarios because only the latter contain an internalisation of external costs. Against this background we test two average pricing scenarios, one without and one with an internalisation of external costs. For the later we will start from the marginal cost rates.

The average cost rates are only differentiated according to the different modes, but are the same per mode for the different transport systems. 

c)
Variants and changes in general taxation

The variants and changes in general taxation are the elements of the scenarios ensuring that the budget constraints are met. Depending on the revenues achieved under the different pricing rules they show how additional funds are collected (revenues from pricing < budget goal) or how excess revenues are re-distributed (revenues from pricing > budget goal). 

Three types of variants and changes in general taxation are implemented within the CGE: 

· Two part tariff: In this case, the pricing side is supplemented with a fixed part introduced in order to increase the revenues from pricing to comply with the budget constraint. The fixed part is modelled as an annual tax for the transport sub-sectors down to level III in figure 3-2.

When it comes to the "distribution" of the additional tax burden between the modes, political considerations taken from ongoing transport policy debates or "Ramsey-type" reflections can be used as guidelines.

· Changes in the value added tax VAT: The VAT can be increased or reduced in order to cover "deficits" in the case where revenues from pricing < the budget goal or to redistribute excess revenues from transport pricing. 

· Reduction in non-wage-related labour costs: This approach takes up proposals made in the context of so-called ecological tax reforms. It is suggested that revenues resulting from ecologically motivated charges should not flow into the general treasury but should be redistributed through a reduction of the non-wage labour costs (social security contributions). 

3.4 The design of the UNITE scenarios in detail

Starting from the interpretations in the preceding sections the UNITE pricing scenarios can be defined. We distinguish 4 types - or families - of scenarios:

· pure social marginal cost pricing scenarios (MC-PURE)

· social marginal cost pricing scenarios with the budget constraint "total cost recovery" (MC-TCR)

· social marginal cost pricing scenarios with exceptions and with the budget constraint "no increase of the public expenses for transport" (MC-REV)

· average cost pricing scenarios (AC-FIN and AC-SOC)

Table 3-3 shows what variants of the four scenario types are analysed. 

Table 3‑3:
Description of the UNITE pricing scenarios tested

	ID
	Budget rule
	Pricing/financing rule

	Pure social marginal cost pricing (SMCP) scenarios

	MC-PUREa
	no budget constraint for and within the transport sector
	SMCP and VAT changes to compensate deficits/surpluses in the transport sector

	MC-PUREb
	no budget constraint for and within the transport sector
	SMCP and changes in non-wage-related labour costs to compensate deficits/surpluses in the transport sector


	ID
	Budget rule
	Pricing/financing rule


	SMCP scenarios with the budget constraint "total cost recovery"

	MC-TCRa
	balanced budget per mode and for freight and passengers transport separately (level III of figure 3-2)
	Two part tariff: SMCP pricing and fixed part (annual tax) to meet the budget constraint

	MC-TCRb
	balanced budget per mode, i.e. private and public transport (level II of figure 3‑2), cross-subsidisation between freight and passengers transport possible
	like MC-TCRa

	MC-TCRc
	balanced budget for the transport sector as a whole, i.e. road and rail together (level I of figure 3-2), cross-subsidisation between the two modes possible
	like MC-TCRa

	SMCP scenarios with the budget constraint "no increase of expenses for transport"

	MC-REVa
	balanced budget for road transport (level II of figure 3-2), cross-subsidisation between freight and passengers transport possible

subsidisation of public transport

net effect: no additional burden for the public treasury
	SMCP and - for road transport only - fixed part (annual tax) to meet the budget constraint

	MC-REVb
	same revenues as in the base case for road transport (level II of figure 3-2), cross-subsidisation between freight and passengers transport possible

subsidisation of the different sub modes of public transport (level III of figure 3-2) as in the base case
	SMCP and fixed part (annual tax) to meet the budget constraint for road transport only

pricing as in the base case for public transport

	Average cost pricing scenarios (ACP)

	AC-FIN
	balanced budget per mode and for freight and passengers transport separately (level III of figure 3-2)
	AC pricing, no internalisation of external costs, only financial costs are relevant

allocation to freight/passengers according to cost allocation in the Swiss transport accounts

	AC-SOC
	balanced budget per mode and for freight and passengers transport separately
	AC-FIN plus internalisation of external costs (MCext)


Comments to table 3-3:

· The two pure social marginal cost pricing scenarios only differ with regard to the way, surpluses or deficits resulting from the pricing reform are balanced. 

· In the case of the social marginal cost pricing scenarios with the budget constraint "total cost recovery", the differences in the design refer to the level where the budget constraint is applied. Whereas scenario MC-TCRa has no flexibility for cross-subsidisation neither between passenger and freight nor between public and private transport, full flexibility is given for scenario MC-TCRc, MC-TCRb lying between them. The research interest here is to analyse the welfare implications of a more (MC-TCRa) or less narrow (MC-TCRc) definition of the budget constraint. 

· The MC-REV-scenarios are designed as policy scenarios where public transport is more or less heavily supported with the constraint that the overall contributions out of the public treasury to the transport does not increase. In the case of MC-REVb, the contributions remain at the level of the base case. 

In this system the situation in the base case, i.e. the situation in Switzerland in the mid-nineties, against which the changes are analysed, looks as follows (see Suter et al., 2002):

· Road transport: The taxes and charges (see section 2.3.2) are rather oriented on total or average infrastructure costs than on any type of marginal costs. There is no internalisation of external costs and/or congestion costs. Cost recovery degrees are calculated at the level of the vehicle category, the road transport sector as a whole covers its total infrastructure costs
. There is almost no direct cross-subsidisation between road and rail transport. 

· Rail transport: Rail infrastructure as well as rail services (supplier subsidies) are subsidised with public funds. In the case of services, the public payments - first of all for the basic supply of public passenger services and to a much lesser extent for freight transport services - amount to more than 30% of the revenues generated by the users of the services. The substantial subsidisation of public transport has been presented in table 2-13 above. 

· Road based public transport (bus, tram): Regional and urban bus as well as tram services are heavily subsidised by the national, cantonal and local authorities. The level of the subsidies more or less corresponds to the level of the ticket revenues of the public transport companies. 

4 Results of the Simulations

4.1 Preliminary remarks

The following sections summarise the results of the simulation with the CGE model. The results are presented as changes compared to the base case 1996.

· Section 4.2 gives an overview of the effects of the pricing reform, i.e. of the different scenarios, on transport prices and on transport demand. 

· In section 4.3 the most important impacts on macroeconomic figures (e.g. impact on gross domestic product GDP) are summarised. 

· Section 4.4 deals with the welfare and with the distributional effects of the UNITE pricing scenarios of table 3-1. 

· The extent the different economic sectors are influenced by the scenarios is discussed in section 4-5.

· Finally, we show in section 4-6 how the most important figures of the Swiss transport accounts - as calculated in the account part of work of UNITE - change in reaction to the pricing reform in the transport sector. 

4.2 Impacts of the scenarios on transport prices and demand

4.2.1 Impacts on transport prices

In the following two tables we summarise the changes in the transport prices caused by the pricing reform in absolute (table 4-1) and relative terms (table 4-2).
 The column "BENCH" contains the figures for the base case 1996. 

Table 4‑1:
Impacts of the UNITE pricing scenarios on transport prices, in € per vkm and € per train-km, 1996

[image: image14.wmf]Mode

MC-PUREa

MC-PUREb

MC-TCRa

MC-TCRb

MC-TCRc

MC-REVa

MC-REVb

AC-FIN

AC-SOC

BENCH

Road passenger

  urban

0.65

         

 

0.65

         

 

0.65

         

 

0.65

         

 

0.69

         

 

0.66

         

 

0.66

         

 

0.58

         

 

0.69

         

 

0.60

         

 

  inter-urban

0.57

         

 

0.57

         

 

0.58

         

 

0.58

         

 

0.60

         

 

0.58

         

 

0.58

         

 

0.58

         

 

0.61

         

 

0.60

         

 

  rest

0.57

         

 

0.57

         

 

0.56

         

 

0.56

         

 

0.61

         

 

0.58

         

 

0.59

         

 

0.58

         

 

0.60

         

 

0.60

         

 

Rail passenger

  urban

13.86

       

 

13.82

       

 

42.20

       

 

27.09

       

 

13.66

       

 

13.81

       

 

9.38

         

 

38.89

       

 

36.35

       

 

9.38

         

 

  inter-urban

13.86

       

 

13.81

       

 

42.15

       

 

27.06

       

 

13.66

       

 

13.81

       

 

9.38

         

 

38.89

       

 

36.33

       

 

9.38

         

 

  rest

13.84

       

 

13.79

       

 

42.05

       

 

27.00

       

 

13.64

       

 

13.79

       

 

9.38

         

 

38.89

       

 

36.30

       

 

9.38

         

 

Bus, tram

  urban bus

4.69

         

 

4.67

         

 

4.72

         

 

4.81

         

 

4.64

         

 

4.67

         

 

2.86

         

 

4.63

         

 

4.80

         

 

2.73

         

 

  urban tram

7.25

         

 

7.22

         

 

7.29

         

 

7.31

         

 

7.20

         

 

7.24

         

 

4.77

         

 

7.18

         

 

7.20

         

 

4.77

         

 

  bus rest

4.56

         

 

4.54

         

 

4.59

         

 

4.68

         

 

4.51

         

 

4.54

         

 

2.86

         

 

4.63

         

 

4.68

         

 

2.73

         

 

Road freight

  urban

1.69

         

 

1.68

         

 

1.71

         

 

1.71

         

 

1.67

         

 

1.68

         

 

1.66

         

 

1.41

         

 

1.77

         

 

1.43

         

 

  inter-urban

1.40

         

 

1.39

         

 

1.45

         

 

1.45

         

 

1.38

         

 

1.39

         

 

1.38

         

 

1.39

         

 

1.52

         

 

1.43

         

 

  rest

1.34

         

 

1.33

         

 

1.35

         

 

1.35

         

 

1.34

         

 

1.34

         

 

1.34

         

 

1.31

         

 

1.43

         

 

1.34

         

 

Rail freight

  urban

34.28

       

 

34.14

       

 

87.27

       

 

156.94

     

 

34.64

       

 

34.36

       

 

32.28

       

 

90.15

       

 

86.50

       

 

32.32

       

 

  inter-urban

34.44

       

 

34.31

       

 

87.65

       

 

157.59

     

 

34.81

       

 

34.53

       

 

32.28

       

 

90.15

       

 

86.66

       

 

32.32

       

 

  rest

34.43

       

 

34.29

       

 

87.57

       

 

157.46

     

 

34.79

       

 

34.51

       

 

32.28

       

 

90.15

       

 

86.63

       

 

32.32

       

 


Table 4‑2:
Impacts of the UNITE pricing scenarios on transport prices, in % changes versus the base case, base case BENCH in € / vkm and € / train-km, 1996
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MC-PUREa

MC-PUREb

MC-TCRa

MC-TCRb

MC-TCRc

MC-REVa

MC-REVb

AC-FIN

AC-SOC

BENCH

Road passenger

-

           

 

  urban

8.7%

8.4%

8.9%

8.2%

14.9%

10.2%

10.6%

-2.8%

14.3%

0.60

         

 

  inter-urban

-5.0%

-5.3%

-2.6%

-2.8%

-0.2%

-3.9%

-3.1%

-2.8%

2.1%

0.60

         

 

  rest

-5.4%

-5.7%

-6.4%

-6.6%

1.3%

-3.9%

-2.2%

-2.8%

0.9%

0.60

         

 

Rail passenger

-

           

 

  urban

47.8%

47.2%

349.7%

188.7%

45.6%

47.2%

0.0%

314.5%

287.4%

9.38

         

 

  inter-urban

47.7%

47.2%

349.2%

188.4%

45.5%

47.1%

0.0%

314.5%

287.2%

9.38

         

 

  rest

47.5%

47.0%

348.1%

187.8%

45.3%

46.9%

0.0%

314.5%

286.9%

9.38

         

 

Bus, tram

-

           

 

  urban bus

71.4%

70.8%

72.6%

75.8%

69.6%

70.9%

4.5%

69.4%

75.7%

2.73

         

 

  urban tram

52.0%

51.5%

52.8%

53.3%

50.9%

51.7%

0.0%

50.5%

51.0%

4.77

         

 

  bus rest

66.6%

66.1%

67.9%

71.1%

64.9%

66.2%

4.5%

69.4%

71.2%

2.73

         

 

Road freight

-

           

 

  urban

17.7%

17.3%

19.3%

19.0%

16.6%

17.5%

16.2%

-1.9%

23.2%

1.43

         

 

  inter-urban

-1.9%

-2.3%

1.5%

1.7%

-3.3%

-2.3%

-3.2%

-2.5%

6.7%

1.43

         

 

  rest

-0.5%

-0.8%

0.1%

0.2%

-0.4%

-0.5%

-0.6%

-2.4%

6.4%

1.34

         

 

Rail freight

-

           

 

  urban

6.0%

5.6%

170.0%

385.5%

7.2%

6.3%

-0.1%

178.9%

167.6%

32.32

       

 

  inter-urban

6.6%

6.1%

171.2%

387.5%

7.7%

6.8%

-0.1%

178.9%

168.1%

32.32

       

 

  rest

6.5%

6.1%

170.9%

387.1%

7.6%

6.8%

-0.1%

178.9%

168.0%

32.32

       

 


The comparison the base case and the two pure marginal cost pricing scenarios MC-PUREa and MC-PUREb reveals the fact already mentioned in section 3.4: Pricing of transport in Switzerland in the mid-nineties is not oriented at marginal costs. Neither the pricing structure (e.g. differentiation between urban and non-urban areas) nor the pricing level correspond with the figures estimated in this project. The comparison suggests the following evidence: 

· In the case of private road transport the price changes are quite small: The implementation of social marginal cost pricing would lead to a price increase for car usage in urban areas and to a decrease outside urban areas where private passengers - but not freight - transport is currently overpriced if one starts from the marginal cost estimates on which our simulations are based. The difference is caused by the higher external costs and the congestion costs in urban areas. Especially the "polluting" trucks experience a substantial price increase in urban areas (+17.7%). 

· For the interpretation of the price changes for rail transport it should be kept in mind that in the base case the prices for rail transport are that low because of the high subsidies from the different public authorities. In the MC-PURE-scenarios we assume that these subsidies are abolished and rail transport has to pay its social marginal costs. The price increase for freight transport is less marked because rail freight transport receives in the base case less subsidies than passengers transport. 

One might well argue that also in a social marginal cost pricing approach, compensations for the provision of a politically determined basic supply are possible. 

· For road-based public transport (bus, tram) the high price increase is the consequence of lower subsidies and of quite high external costs (first of all diesel buses) especially in urban areas. 

A change from the taxation and subsidisation scheme in the base case to a social marginal cost pricing results in different revenues from the use of transport infrastructure: 

· The revenues generated by road transport decrease though the traffic volumes increase (a detailed analysis of the changes in transport volumes is presented below in section 4.2.1). The increase in the traffic volumes is "overcompensated" by the lower price per vehicle kilometre. 

· On the other hand, the MC-PURE-scenarios start from the assumption that the subsidies for rail and road based public transport existing in the base case are abolished and both modes are now priced at marginal costs. This assumption results in a substantial relief for the public treasury.

The overall effect is positive for the public treasury: In the MC-PURE-scenarios, the transport sector requires less public funds than in the base case. This result allows the following reductions in the general taxation:

· Scenario MC-PUREa: Decrease of the VAT rate by about 10% (i.e. from the rate of 6.5% down to 5.8%). 

· Scenario MC-PUREb: Decrease of the non-wage related labour costs by 2.5%

The possibilities to lower general taxation strongly increases for the average cost pricing scenarios because the transport sector achieves here by definition full cost recovery - which is by far not the case in the benchmark and - to a lesser extent - in the case of the MC-PURE-scenarios. The reductions of the VAT rate are:

· AC-FIN:
-37%

· AC-SOC:
-80% 

These large reductions are the "counterpart" of the price increases in transport shown in the tables 4-1 and 4-2. First of all rail transport experiences an enormous increase if it is assumed that rail has to cover its total costs. 

The opposite is true for road transport because this mode covers its total costs in the base case. Therefore, the scenario AC-FIN results in a slight price decrease for passengers as well as freight transport. A price increase results if road transport has to pay not only its infrastructure costs (AC-FIN), but also its marginal external costs (AC-SOC). 

For the total cost recovery scenarios (MC-TCR-scenarios) the price changes shown in the tables 4‑1 and 4-2 depend

· on the social marginal cost rates on the one hand and

· on the concrete design of the fixed ("financing") part of the two part tariff on the other hand.

Starting point for this design is the recognition that in our simulations social marginal cost pricing does not generate enough revenues to cover the total financial costs of the transport sector: In the case of the MC-PUR-scenarios, the total revenues out of the transport sector fall short of the total financial costs by almost € 2 billion.
 

Of course, this result crucially depends on the level of the marginal cost estimates, and these estimates vary between the European countries. There is evidence that in rather congested countries the revenues from social marginal cost pricing exceed the total costs of the transport sector.
 

The definition of the fixed part to achieve total cost recovery is based on the scenario description in table 3-3. The results in absolute terms are summarised in the tables 4-3 and 4-4 below. The approach resulting in these figures can be summarised as follows:

· Scenario MC-TCRa, where each mode and sub mode must cover its total costs, starts from the allocation of the total infrastructure costs to the different modes and sub-modes as given in the UNITE accounts for Switzerland (see Suter et al., 2002). Thus, the total cost allocation mechanism used to derive the account figures immediately influences the design of the fixed part. 

· Scenario MC-TCRb allows cross-subsidisation between passenger and freight transport within each mode (e.g. road transport): The additional revenues that have to be generated beside the revenues form social marginal cost pricing can be collected exclusively from passengers or freight transport or from both of them. 
The allocation leading to the figures presented in the table 4-1 and 4-2 above has been derived by using the CGE model to find in an optimisation process the distribution which results in the highest welfare level for scenario MC-TCRb. As explained in detail in section 4-4 below, the welfare effects and thus the result of the optimisation process in this scenario - as well as in the MC-TCRc-scenario - strongly depends on the way non-Swiss residents contribute to total cost recovery in transport: The welfare of the Swiss households increases if foreign transport users contribute to a higher cost recovery degree in transport and therefore "pay" a substantial part of VAT reductions which become possible because of the improvement of the cost recovery degree in transport. Because the way the non-Swiss residents contribute to cost recovery influences that strongly the result, we show both cases: Table 4-3 contains the allocation in the "standard" case
, where Swiss and foreigners are treated equally, the figures of table 4-4 start from the assumptions that only the Swiss residents contribute to total cost recovery.

· The third total cost recovery scenario MC-TCRc allows cross-subsidisation between public and private transport - which is in our model more or less the same like rail and road transport. Again, with simulations with the CGE model the "best" MC-TRCc scenario, i.e. the variant with the lowest negative welfare effects, has been determined. Like for the scenario MC-TCRb, the result of the optimisation process depends on the way foreign users of the Swiss road network must contribute to the budget constraint (see the difference in the tables 4-3 and 4-4). 

In the case of the two MC-REV-scenarios, the figures for public and private transport given in the tables 4-1 and 4-2 have been derived by "translating" the scenario description in table 3‑3 for the specific case "Switzerland": 

· MC-REVa: SMCP and total cost recovery requirement for private road transport, SMCP but no budget constraint for public transport.

· MC-REVb: In this scenario it is assumed that a social marginal cost oriented pricing reform is implemented solely for private road transport - with the budget constraint of total cost recovery for this mode. There is no pricing reform in the public transport sector. 

In both scenarios, road freight and road passengers transport contribute to total cost recovery in the road transport sector according to the same optimisation reflections as for the scenarios MC-TCRb and MC-TCRc above. Again, the treatment of foreign traffic within Switzerland influences the result of the optimisation (see tables 4-3 and 4-4). 

As mentioned several times above, the tables 4-3 and 4-4 summarise the revenues to be generated by the fixed part of the pricing scheme for the different total cost recovery scenarios and - for private road transport only - for the MC-REV-scenarios. Table 4-3 is the standard case where domestic and foreign traffic in Switzerland is treated equally, table 4-4 shows the allocation if only domestic traffic contributes to the revenue requirement. 

Table 4‑3:
Revenues to be generated by the fixed part of the pricing scheme for the UNITE pricing scenarios with budget constraints, standard case, in € million, 1996

[image: image16.wmf]Mode / sub mode

MC-TCRa

MC-TCRb

MC-TCRc

MC-REVa

MC-REVb

Private road transport

 93.0

-

               

 

2 343.8

 565.6

 821.5

  road passenger

 93.0

-

               

 

2 343.8

 565.6

 821.5

  road freight

-

               

 

-

               

 

-

               

 

-

               

 

-

               

 

Public transport

1 515.8

1 509.9

-

               

 

-

               

 

-

               

 

  bus

-

               

 

-

               

 

-

               

 

-

               

 

-

               

 

  tram

-

               

 

-

               

 

-

               

 

-

               

 

-

               

 

  rail passenger

 998.0

 644.9

-

               

 

-

               

 

-

               

 

  rail freight

 517.7

 864.9

-

               

 

-

               

 

-

               

 

Total

1 608.7

1 509.9

2 343.8

 565.6

 821.5


Table 4‑4:
Revenues to be generated by the fixed part of the pricing scheme for the UNITE pricing scenarios with budget constraints, contribution by domestic traffic only, in € million, 1996

[image: image17.wmf]Mode / sub mode

MC-TCRa

MC-TCRb

MC-TCRc

MC-REVa

MC-REVb

Private road transport

 94.6

-

               

 

1 635.2

 509.8

 741.5

  road passenger
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  road freight
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1 635.2

 509.8

 741.5

Public transport

1 515.8

1 509.9

 334.7
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-

               

 

  bus

-

               

 

-

               

 

-

               

 

-

               

 

-

               

 

  tram

-

               

 

-

               

 

-

               

 

-

               

 

-

               

 

  rail passenger

 998.0

 644.9

 103.4

-

               

 

-

               

 

  rail freight

 517.7

 864.9

 231.3

-

               

 

-

               

 

Total

1 610.3

1 509.9

1 970.0

 509.8

 741.5


The comparison between table 4-3 and table 4-4 confirms the statement made above: The solution which maximises the welfare of the Swiss households in the "standard case" is a corner solution. The additional revenues needed to meet the budget constraint should be generated from road passengers transport because in this case the foreign visitors help the most to finance the deficit in the transport sector (see the distribution for the scenarios MC-TCRc, MC-REVa and MC-REVb in table 4-3. Note: In MC-TCRa and MC-TCRb, cross-subsidisation from road to rail is not allowed). This result is the consequence of the high contribution of foreign cars to the total annual mileage on the Swiss road network of about 13% in the year 1996 (see BFS, 2000). 

If foreign traffic does not contribute to the budget constraint but is solely priced at social marginal costs
, the welfare optimising distribution of the additional revenues to be generated by the fixed part of the pricing scheme looks different (see table 4-4): Now, it is first of all freight transport that has to bear the largest additional burden. In the case of the scenario MC-TCRc, more than 80% of the additional revenues should be collected from road freight transport, but also rail transport must now contribute to cover the overall deficit in the transport sector. 

4.2.2 Impacts on transport demand

The price changes summarised in the preceding section cause changes in transport demand. Table 4-5 shows the traffic volumes in the base case 1996 and the relative changes predicted for the different UNITE scenarios starting from the demand elasticities summarised in the tables 2-15 to 2-17. 

In the case of the very large price changes (e.g. rail transport in the AC-scenarios), the demand changes in table 4-5 should only be considered as very rough estimates. It is questionable to what extent the demand elasticities in the tables 2-15 to 2-17 are still valid if prices changes that dramatically. 

Table 4‑5:
Impacts of the UNITE pricing scenarios on transport demand, in % changes versus the base case, base case BENCH in mill. vkm and mill. train-km, 1996

[image: image18.wmf]Mode

MC-PUREa

MC-PUREb

MC-TCRa

MC-TCRb

MC-TCRc

MC-REVa

MC-REVb

AC-FIN

AC-SOC

BENCH

Road passenger

2.7%

2.6%

4.5%

3.6%

-0.6%

1.9%

0.3%

4.3%

0.8%

47'637

     

 

  urban

-0.5%

-0.6%

2.6%

1.6%

-4.2%

-1.4%

-5.3%

8.4%

-1.1%

5'500

       

 

  inter-urban

2.9%

2.8%

5.1%

3.6%

0.0%

2.2%

1.1%

4.9%

1.9%

20'793

     

 

  rest

3.2%

3.2%

4.3%

4.0%

-0.4%

2.4%

1.1%

2.6%

0.3%

21'344

     

 

Rail passenger

-25.6%

-25.6%

-71.4%

-57.1%

-23.1%

-25.0%

-0.3%

-69.3%

-66.4%

130.2

       

 

  urban

-22.0%

-22.0%

-64.9%

-51.1%

-19.3%

-21.4%

5.0%

-64.6%

-59.8%

19.5

         

 

  inter-urban

-26.6%

-26.7%

-71.9%

-57.5%

-24.0%

-26.0%

-1.6%

-69.5%

-66.8%

78.1

         

 

  rest

-25.2%

-25.2%

-74.2%

-59.6%

-23.1%

-24.7%

-0.3%

-71.6%

-69.4%

32.6

         

 

Bus, tram

-25.1%

-25.1%

-24.0%

-25.7%

-23.1%

-24.6%

-0.2%

-25.5%

-23.5%

266.6

       

 

  urban bus

-20.5%

-20.5%

-26.8%

-25.2%

-18.0%

-19.9%

3.6%

-29.9%

-24.9%

78.3

         

 

  urban tram

-16.1%

-16.1%

-21.3%

-19.7%

-13.7%

-15.6%

4.6%

-24.4%

-18.6%

41.0

         

 

  bus rest

-30.0%

-30.1%

-23.2%

-27.7%

-28.4%

-29.7%

-3.5%

-23.4%

-24.2%

147.3

       

 

Road freight

0.8%

0.8%

7.2%

11.2%

1.5%

1.0%

0.3%

8.2%

6.5%

5'132

       

 

  urban

-5.2%

-5.1%

-3.2%

-2.4%

-4.6%

-5.0%

-5.2%

2.6%

-2.8%

146

          

 

  inter-urban

1.3%

1.3%

8.4%

13.4%

2.3%

1.5%

0.9%

9.8%

7.7%

3'599

       

 

  rest

0.1%

0.1%

5.1%

6.9%

0.0%

0.1%

-0.9%

4.8%

4.1%

1'387

       

 

Rail freight

-6.8%

-6.7%

-43.9%

-54.1%

-7.6%

-7.0%

-1.6%

-45.4%

-42.4%

28.6

         

 

  urban

-6.7%

-6.7%

-43.9%

-54.1%

-7.6%

-6.9%

-1.6%

-45.4%

-42.4%

2.1

           

 

  inter-urban

-6.8%

-6.7%

-43.9%

-54.1%

-7.6%

-7.0%

-1.6%

-45.4%

-42.4%

23.6

         

 

  rest

-6.8%

-6.7%

-43.9%

-54.1%

-7.6%

-7.0%

-1.6%

-45.4%

-42.4%

2.9

           

 


When the figures of table 4-5 are interpreted, it should be noted that the main goal of the general equilibrium approach is to assess the economic and welfare effects of changes in transport pricing. Looking at the simplifications of the modelling of the transport sector, it does not claim to assess the reactions of transport demand in the same detailed way as this is possible with a specific transport model. Thus, the figures of table 4-5 should be considered as orders of magnitude - and not exact figures - indicating the main impacts:

· A first basic finding is that it is first of all private passengers transport that profits from the implementation of social marginal cost pricing: In every scenario, the traffic volume increases. 

· For rail transport, the opposite can be observed: 

-
Because of the assumption that the social marginal cost pricing scenarios are connected with an abolition of the high subsidisation in the base case, traffic volume decreases in all scenarios. Only in the scenario MC-REVb where SMCP with the budget constraint "full cost recovery" is introduced for road transport and where public transport is not confronted with a policy change, public transport does not reduce its performance compared to the base case. Even if solely passengers road transport contributes to the constraint "total cost recovery in the transport sector", rail transport loses market shares (MC-TCRc). 

-
As expected, the introduction of an average cost pricing would have enormous effects in the rail transport sector. From the figures in table 4-2 it can be concluded that an average cost pricing would draw rail transport more or less out of the market.

· The reaction patterns of road-based public transport (bus, tram) are similar to the ones of rail transport but less marked. The abolition of the considerable subsidies and the limited congestion problem in Swiss urban areas - and therefore rather low level of the congestion pricing for car transport - are the reasons that there is no improvement in comparison to the base case. 

· In the freight market, the situation for rail transport is less dramatic than for rail passengers transport because rail freight is less subsidised in the base case and because road freight faces larger price increases than road passengers transport. The modal split - measured in tonne-kilometres - remains more or less stable in the case of the MC-PURE-and MC-REV-scenarios. A strong deterioration is connected with the average cost scenarios. Again, rail transport would lose its competitiveness. 

The simulations confirm here the findings of a transport modelling analysis for freight transport through Switzerland carried out within the European Research Project "Pricing European Transport Systems PETS": It was found too that in the Swiss case, rail transport does not profit from the introduction of social marginal cost pricing because the general set-up in the base case is more rail-friendly. The PETS-results also suggest that average cost pricing more or less fully deteriorates competitiveness of rail (see Suter et al., 1999).

· The differences in the demand changes between the three transport systems "urban", "inter-urban" and rest are as expected: The largest modal split changes in favour of road transport can be observed on the non-urban systems, where the introduction of social marginal cost pricing leads to a price reduction for road passengers transport and to a very limited price increase for road freight transport. 

4.3 Macroeconomic impacts

Figure 4-6 summarises the impacts of the different scenarios on the Swiss gross domestic product (GDP), table 4-7 contains a more detailed overview over the macroeconomic impacts of the UNITE pricing scenarios. 

· The impacts of the pure social marginal scenarios on the Swiss GDP are rather negligible but tend to be negative. The overall increasing transport prices - see the row "transport price index" in table 4-7 - lower consumption and lead rather to a decrease of the competitiveness of the Swiss economy. Looking at the orders of magnitude of the Swiss GDP on the one hand and the limited changes in the general set-up for the Swiss economy caused by the MC-PURE-scenarios on the other hand, the only rather small macroeconomic impacts do not surprise. 

· The MC-REV-scenarios which are characterised - like the base case BENCH - by a "public transport-friendly" pricing policy show very similar GDP-effects like the MC-PURE-scenarios. 

· The figures for the AC- and the MC-TCR-scenarios show that only an inflexible approach to achieve cost recovery, i.e. an approach where each mode must cover its costs, results in a noticeable negative effect on the Swiss GDP (-1 to -1.5%). The very high price increases for rail transport and the still rather high importance of this mode for the Swiss economy lead to this result. 

Figure 4‑6:
Impacts of the UNITE pricing scenarios on the GDP, in % changes versus the base case
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Table 4‑7:
Macroeconomic impacts of the UNITE pricing scenarios, in % changes versus the base case, base case BENCH in € million, 1996
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· The "good" result of scenario MC-TCRc is first of all explained by the quite substantial contribution of foreign traffic to the financial budget constraint in this total cost recovery scenario.

· In accordance with the limited impacts of the pricing scenarios on the Swiss GDP, the scenarios do not lead to substantial increases in the consumer price index. Noticeable increases only result in the case of the inflexible MC-TCR- and of the AC-scenarios. 

4.4 Welfare and distributional effects

The welfare or efficiency effects are measured in terms of the Hicksian equivalent variation in income of the households (HEV). A HEV decrease of 1% indicates, for example, a loss of income for the households by 1% compared to the base case. As mentioned in section 2.1.2, two types of household are distinguished in the CGE model, namely an urban and a non-urban household. For each of them, the HEV change compared to base case is shown in figure 4-8 below. The total welfare effect is the sum of the welfare implications for all households of the two categories "urban" and "non-urban". Accordingly, if the sum of the HEV of all households of the two categories is negative, the total welfare or efficiency is lower than in the reference case, the opposite holds true of a positive sum. 

The two types of households are weighted equally in this aggregation which means that a 1% HEV change for the urban household is not valued differently than a 1% HEV change for a non-urban household. One could also imagine different weights if, for example, it is politically defined that a transport policy measure should first of all not affect rural households. 

In section 4.2.1, it is emphasised that the way non-Swiss users of the Swiss road network are integrated in the pricing and financing scheme of the scenarios MC-TCRc, MC-REVa and b and of the AC-scenarios influences the welfare implications for the two Swiss households modelled. Against this background, we present the results for both cases: 

· Figure 4-8: Standard case, where foreign road users contribute in the same way as the domestic ones to meet the budget constraint, i.e. the additional revenues to meet the revenue requirement are collected from them too.

· Figure 4-9: Here, only the domestic road users contribute to the budget constraint, the foreigners are priced at social marginal costs only. 

As expected with regard to the limited macroeconomic impacts of most of the UNITE pricing scenarios, the changes in the welfare level are restricted too. The further main insights gained from the figures 4-8 and 4-9 are:

· In general, the UNITE pricing scenarios reduce the welfare level of the urban household but increase it for the non-urban household in comparison to the base case. This can mainly be explained by two effects: 

-
One the one hand, transport prices increases more strongly in urban areas, in the case of road passengers transport there is even a decrease outside urban areas (see table 4‑2). 

-
Because of higher revenues from the transport sector in all scenarios, a reduction of the general taxation (VAT) is possible. The non-urban households profit from this reduction too, but they "finance" it to a lesser extent than the urban households. 

Looking at these results, it is understandable that the use of the revenues from transport pricing is usually considered as a major factor influencing acceptability of a pricing scheme. It is often argued that the public acceptance of urban road pricing, for example, is much lower if the revenues from the pricing scheme do not remain within the urban area. 

Figure 4‑8:
Welfare implications of the UNITE pricing scenarios, standard case: Hicksian equivalent variation in income, in % changes versus the base case
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Figure 4‑9:
Welfare implications of the UNITE pricing scenarios, only domestic road users contribute to the budget constraint: Hicksian equivalent variation in income, in % changes versus the base case
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A non-urban specific redistribution of the revenues, like the reduction of the VAT and the non-wage related labour costs as chosen here, does of course not meet this requirement. 

· The figures show considerable differences between the scenarios:

-
As expected with regard to the theoretical analysis in the UNITE project (see Mayeres et al., 2001), the simulations predict an increase of total welfare if social marginal cost pricing approach is implemented in transport. However, with about +0.2% the increase is clearly limited. This limit should be kept in mind when the implementation of social marginal cost pricing is discussed under real world conditions. The question arises whether the efficiency gains are higher than the transaction costs connected with the introduction of new pricing instruments that are capable to implement social marginal cost pricing (e.g. a distance and time dependent road pricing in urban areas). 
The increase of the welfare level is slightly higher for the scenario MC-PUREb: A lowering of the non-wage related labour costs seems to be the somewhat better way than a reduction of the VAT (MC-PUREa) to reduce general taxation. 

-
The comparison between the total cost recovery scenarios (MC-TCR) makes clear that the different ways to collect the additional revenues to meet the budget constraint affect the welfare level. As a rule, the more flexible the budget constraint is implemented the higher is the welfare level of the scenario. It also means that efficiency considerations do not confirm a statement sometimes appearing in transport policy debates that there should be no cross-subsidisation between the modes. 
Rather surprising are the strong positive welfare implications of the scenario MC-TCRc though it results in a substantial decrease of the volume of public transport (see table 4-5). This high positive impact is caused by the substantial lowering of general taxation (in form of a reduction of the VAT rate) which becomes possible if the transport sector covers its total costs with the revenues from transport-specific taxes and charges. Furthermore, the abolition of distortionary subsidies positively affect welfare.

-
The result for scenario MC-REVb shows that a solution where marginal social cost pricing - and thus an internalisation of external costs - is implemented first or even solely in road transport and where the situation for rail transport remains unchanged, slightly increases the overall welfare level compared to the base case. The welfare level increases if public transport is required to pay its social marginal costs (scenario MC-REVa). 

-
The welfare implications of the average cost pricing scenarios are - as expected - less favourable than the ones of the marginal social cost pricing scenarios. In comparison to the base case it is crucial whether foreign traffic is priced at average costs too: Figure 4-8 shows in this case a positive welfare effect for scenario AC-SOC. If only domestic traffic is priced at average costs, the welfare effect is assessed to be negative or neutral. 

· The AC-scenarios show the influence of the treatment of foreign traffic which can also be observed for the scenarios MC-TCR and MC-REV: The welfare implications for the Swiss households can be improved if foreign traffic within Switzerland contributes to total cost recovery. Foreigners help by this to finance a reduction in general taxation in Switzerland. In figure 4-8, the scenario MC-TCRc becomes even the best scenario. From table 4-3 we know that in this case it is exclusively private road passengers transport which generates the additional revenues needed to achieve total cost recovery in the transport sector. About 13% of the total mileage of private road passengers transport on the Swiss road network is produced by foreign users.

So far, all Swiss households have been subsumed under the two households "urban" and "non-urban". A rather easier interpretation of the welfare implications is possible if the HEV is converted into equivalent annual costs or gains in € for an average urban and non-urban houshold. A loss, for example, shows how much income - in prices of the base case - would have to be paid to the average household to keep his welfare at the same level as in the reference case. Figure 4-10 shows the changes caused by the different scenarios in absolute terms.

Figure 4‑10:
Welfare implications of the UNITE pricing scenarios, Hicksian equivalent variation, in € per average household, standard case, in prices of the base case 1996
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The figure shows - as the two preceding figures - the differences between an average urban and an average non-urban Swiss household: Whereas the positive effect for the non-urban household does not go far beyond € 200, the negative effect for the urban household can amount to almost € -350 (scenario MC-TCRa). 

Again, it should be remembered that the picture given for the Swiss households in figure 4-10 is less favourable if foreign users of the Swiss transport network do not contribute to the budget constraint (assumption "domestic only" of figure 4-9). 

4.5 Sectoral effects

Table 4-11 contains a detailed overview of the impact of the UNITE pricing scenarios on gross production - or turnover - of the different production sectors of the Swiss economy. The abbreviations used in table 4-11 have been explained in table 2-1 in section 2.1 above. 

Table 4‑11:
Impact of the UNITE pricing scenarios on gross production in the different production sectors, in % changes versus the base case, base case in € million
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As expected from the analysis of the macroeconomic impacts, the effects of the pricing scenarios on the different sectors of the Swiss economy are limited too. Only in a rather small number of sectors the net effect of 

· the negative impacts of the price increases in the transport sector as shown in table 4-2 and

· the positive impacts of the reduction in general taxation (which is possible because the transport sector achieves a higher cost recovery degree as in the base case)

exceeds +/-1% of the gross production value (or "turnover") of the relevant sector. 

Negatively affected is, for example, the sector "chemistry" (CHE) where the first impact dominates because of a comparatively high share of transport costs on total production costs. 

The sectors "textile" (TEX) and "clothes" (KLE) profit from the pricing reform because consumption goods especially benefit from the VAT-reduction and because transport costs are only a small fraction of total production costs. 

4.6 Changes in account figures

In section 1.2 of this report it is argued that transport accounts are an important monitoring instrument summarising changes in transport cost and revenue categories. Such changes can, for example, be an indicator for the emergence of a new unsolved problem in the transport sector. But it is also made clear that accounts are not a suitable tool to evaluate the broader effect of policy changes in the transport sector and thus to come to a broader judgement of the appropriateness of a reform in transport policy and especially pricing policy in transport. 

This judgement can be illustrated by integrating the results of our simulations into the account framework as developed within the UNITE project. The basic structure of the transport accounts developed within UNITE has been presented in table 1-1 in section 1.2 above. Below, we summarise the changes caused by the different UNITE pricing scenarios in the main cost and revenue categories of the UNITE transport accounts for road, rail and road-based public transport for Switzerland.
 

As stated above, the changes in the account figures provide important information for transport policy makers. Examples are:

· The implementation of either one of the two total cost recovery scenarios MC-TCRa and MC-TCRb or the scenario AC-FIN would result in a strong increase of congestion costs. This indicates that an extension of the road network should be discussed.

Table 4‑12:
Impacts of the UNITE pricing scenarios on the UNITE road account figures, in % changes versus the base case, base case BENCH in € million, 1996
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· Most of the scenarios lead to an increase of the negative impacts of transport on the environment though the scenarios contain an internalisation of the external costs. Thus, at least non-economists would not consider the ecological problems caused by transport as solved.

· The scenario AC-FIN leads to a strong increase of revenues from the transport sector (i.e. all modes), the opposite is true for the MC-PURE-scenarios. However, solely with the information of the account it is not possible to judge this effect as positive or negative - but the information is certainly of interest for the ministry of finance. 

For public transport, the tables 4-13 and 4-14 show a substantial improvement of the cost recovery degree for almost each scenario. In the case of the AC-scenario, the ratio between revenues and financial costs achieves by definition 1. The external costs as well as the accident costs decrease too. Based on this information only, a positive judgement of the scenarios would result. 

Table 4‑13:
Impacts of the UNITE pricing scenarios on the UNITE rail account figures, in % changes versus the base case, base case BENCH in € million, 1996
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Table 4‑14:
Impacts of the UNITE pricing scenarios on the UNITE account figures for road-based public transport, in % changes versus the base case, base case BENCH in € million, 1996
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The examples stated above confirm that transport accounts - despite of the useful information that can be taken out of them - are not suited to judge the broader and more important impacts of a policy reform. The scenario AC-SOC illustrates this point: AC-SOC results in higher cost recovery degrees in road and rail transport. Total accident and environmental costs as well as congestion costs increase only very slightly. However, the analysis in the sections 4.3 and 4.4 has shown that this scenario is economically harmful and reduces welfare - unless foreign users of the Swiss transport network substantially contribute to its financing. 

We conclude that for a sound and broad assessment of policy reforms in transport, a general equilibrium analysis is the much more appropriate approach than the simple evaluation of figures coming out of the monitoring instrument "transport accounts". Policy conclusions based on transport account figures only, may lead to misinterpretations if they refer to aspects that are not contained in account information. 

And: The analyse also shows that total cost information given in the accounts and therefrom derived average cost figures should not be used in a "naïve" way for pricing. The AC-scenarios result in lower welfare levels than scenarios which are more oriented at social marginal cost pricing.

5 Conclusions

Conclusions are drawn with regard to 

· the use of a CGE model to assess the effects of different transport pricing strategies;

· the result of the simulations with the CGE.

The use of a CGE model confirmed the statements made in the previous UNITE work on integration of accounts and marginal costs as summarised in Mayeres et al. (2001). Transport account as developed within the UNITE project contain information that can serve as important indicators for developments in the transport sector. Changes in transport account figures can reflect the effectiveness of policy measures (e.g. lower accident costs because of improved traffic safety measures). But transport accounts do not provide the relevant information to judge the economic efficiency and distributional effects and thus to assess the appropriateness of a policy reform. 

The general equilibrium approach chosen here proved to be a much more suitable tool to analyse the impacts of changes in transport pricing and financing policy though it could and should be developed in several respects: 

· The analysis has been carried out with a static CGE model. A dynamic model would allow to include investment and not only pricing into the model.

· Mainly because of restrictions in data availability, the transport sector is modelled in a rather simple way. The complex Swiss road and rail network, for example, is reduced to the three transport systems "urban", "inter-urban" and "rest". A further refinement would improve the way the model reflects the "real world" Swiss transport sector.

· The model is a single country model. It does not allow to analyse the important regional impact of transport policy changes. An integration of spatial economic approaches would be an extremely beneficial - but very ambitious - extension of the model. 

· The model does not take into account changes in technologies like for example emission abatement reducing air pollution caused by transport.  

Nevertheless, this first CGE-modelling analysis for Switzerland in the field of transport resulted in a number of transport policy relevant conclusions summarised below. 

It should be noted that these conclusions are valid for the analysis as carried out in this case study for Switzerland. They strongly depend on the assumptions made in the modelling work and especially on the cost bases chosen to define the transport prices. In the case of these cost bases, still substantial uncertainties exist. Large differences in the assessments of environmental costs of transport are one example of this fact. In our analysis, we started - if compared with official Swiss figures - from conservative figures. If higher rates were applied, the positive welfare effects of scenarios with an increase in road transport volume would be lower. 

Against this background we do not claim that the findings of the simulations and the conclusions therefrom can be generalised and transferred to other countries than Switzerland. We consider them as plausible for a small country with clearly limited congestion problems and a rather low valuation of the negative environmental effects of transport.

The main conclusions drawn from the results presented in this report are: 

· The social marginal cost pricing approach as modelled here does not support the official goals of the Swiss transport policy: It does not reduce the negative environmental impacts of transport and it leads to a lower share of rail transport in the modal split. 
In both cases, Swiss transport policy pursues different objectives: Public votes have confirmed several amendments in the Swiss constitution as well as specific bills intending a reduction of the adverse impacts of (road) transport on living quality, human health and the environment. The improvement of the modal split in favour of the more environmentally-friendly public transport is considered as one important success factor for this policy. 

· The simulations do not suggest that the introduction of social marginal cost pricing in transport would lead to a substantial increase of economic efficiency and welfare in Switzerland. 

· The impacts on the Swiss GDP are more or less neutral or even negative for the scenarios. In most cases, only modest increases of the consumer price index result. Thus, no economic arguments - if based on resulting GDP-changes - can be identified from our analysis to change the existing charging and taxation scheme in the direction of the pricing scenarios described in this modelling case study. 

· The pricing scenarios have positive and negative impacts on the different branches or industries of the Swiss economy. In a clearly limited number of cases, these impacts exceed 1% of the gross production value ("turnover") of the branch / industry. 

· The limited welfare gains should be kept in mind when an implementation of social marginal cost pricing is considered: For road transport, for example, a rather differentiated road pricing scheme is necessary to "translate" this pricing approach in an appropriate way under real world conditions. The implementation of such schemes still cause substantial transaction costs. 

· Limited welfare gains can also be achieved if social marginal cost pricing is combined with cost recovery restraints. A two part tariff system would be the adequate instrument to meet the restraints. For the welfare effects it is crucial that there is flexibility in the design of the fixed part of the two part tariff: Cross-subsidisation between the modes and sub modes should be possible. The simulations with the CGE either suggest a cross-subsidisation from road passengers transport to public transport (standard case where foreign users of the Swiss road network contribute to the budget constraint like Swiss users) or from road freight transport to public transport (case "domestic only" where only Swiss users contribute to the budget constraint). 

· For a small country like Switzerland with high share of foreign traffic on its road network, the treatment of foreign traffic has large impacts on the welfare gains of scenarios with cost recovery constraints: The welfare of the Swiss households can be increased if foreign traffic on the Swiss road network contributes to the revenue requirement set by the budget constraint. Or to say it in other words: The simulations confirm that the treatment of foreign users of the transport networks and services has strong distributional impacts. 

· The analysis shows no relevant adverse effects on the Swiss economy and on welfare if social marginal cost pricing - and thus an internalisation of external costs - is solely introduced for road transport. 

· The simulations indicate that the pricing reforms have considerable distributional effects: In general, urban households are negatively affected by the scenarios, non-urban households positively if the revenues from the pricing schemes are redistributed with a reduction of a general tax like the VAT or of the non-wage related labour costs. It should be noted that we do not say that the welfare changes are not justified. The results suggest that the urban household profits from the situation in the base case.

The distributional effects would certainly influence the acceptance of an implementation of new transport pricing schemes. Of course, other, spatially differentiated redistribution schemes would change the distributional outcome of new pricing schemes.
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� 	1996 is chosen as base year in order to cover one of the years analysed in the account work of UNITE. It was not possible to chose 1998, i.e. the base year of the account work because a major input for the CGE modelling work, the input-output-table (IOT) for Switzerland used, refers to the year 1995. 


� 	Sources for the tables 2-4, 2-5 and 2-7 are: Ecoplan (2001), Mayeres (1999) and own calculations carried out within different General Equilibrium Modelling projects. 


� 	Even in the Ramsey price and average cost price scenarios, rail freight transit transports is not charged higher than with the marginal costs because of lack of data (share of rail freight transit traffic on total rail infrastructure costs in Switzerland?). Therefore, the price reactions of rail freight transit transports are moderate in all scenarios and we exogenously fixed the level of rail freight transit transports (i.e. the own price elasticity equals to 0).


� 	The figures in table 2-13 partly differ from the results given in the UNITE transport accounts for Switzerland for the year 1996. A main source for the difference is the fact that the transport accounts in Suter et al. 2002 are not in balance (in the rail account, for example, total revenues and subsidies do not cover total infrastructure and supplier operating costs). In the general equilibrium approach however, costs must either be covered by revenues or subsidies. 


� 	Sources: BFS (2000), BFS (div) and Suter et al. (2002).


� 	Including the two UNITE marginal cost case studies carried out for Switzerland on external marginal accident costs (see Sommer et al., 2002) and on marginal infrastructure costs (see Schreyer et al., 2002).


� 	The most relevant studies are: Ott W et al. (1999), Ecoplan (1992) and Maibach M et al. (1992)


� 	This type of policy goals can be found in the Swiss transport policy for trans-Alpine freight transport: In a public vote the Swiss decided that trans-Alpine road freight transport must not exceed a well defined volume. Against this background it is an official political goal to substantially increase the share of rail in trans-Alpine freight transport. 


� 	The accounts approach of UNITE is also consistent with the approaches of the official road and rail transport accounts of the Swiss Federal Statistical Office. In the case of the taxation of fuel, for example, only 50% of the revenues from the mineral oil tax on petrol and diesel are earmarked for road maintenance and investments in the road network, the other 50% flow into the public treasury. Nevertheless, the official Swiss Road Account starts from the total revenues from the taxation of fuel (i.e. 100%) when the cost recovery degree of road transport is calculated. 


� 	For road transport, for example, the results given in DIW et al. (1998) show - compared to the total road network - lower marginal infrastructure costs for motorways for the three countries Germany, France and Switzerland but higher marginal costs for Portugal. Estimates for other European countries are not available according to DIW et. al. (1998).


� 	See Schreyer et al. (2002), Road econometrics - Case study motorways Switzerland. 


� 	The official Swiss Road Accounts distinguishes two cost recovery degrees (see for example BFS (2000), Swiss Road Account 1998): The first compares costs and revenues (recovery degree = 106.3% in 1996), the second costs and expenditures (recovery degree = 103.2% in 1996). 


� 	Table 4-1 shows the following prices: Passengers transport: prices for non-business traffic, freight transport: prices for inland transport, i.e. transports stretches within Switzerland. The public transport prices in the column BENCH contain the subsidies for the PT modes. 


� 	A similar result for Switzerland, however less marked, has also been found in study carried out within the Swiss National Research Programme 41 "Transport and Environment": In Maibach et al. (1999) it is calculated that a social marginal cost pricing scenario would result in a deficit in the transport sector of about € 625 million. The differences can be explained by the use of different marginal costs estimates as basis for the transport prices.


� 	See, for example, the CGE modelling case study for Belgium within UNITE summarised in Mayeres I et al. (2002) and, for example the study "Revenues from efficient pricing: Evidence from member states" funded by the International Union of Railways (UIC), the Community of the European Railways (CER) and the European Commission's Directorate-General for Energy and Transport, 2000. The analysis covers the countries United Kingdom, Germany and France.  


� 	All result tables of chapter 4 refer to this "standard case" unless it is stated differently. An important exception is rail freight transport. Here, transit traffic requires special treatment. Almost 50% of the total tonne-kilometres of rail transport are produced in trans-Alpine transit traffic. Therefore, transit traffic would have to bear a very large part of the rail infrastructure fixed costs - though it uses more or less only one corridor of the Swiss railway network - if transit traffic were treated like the other categories of rail freight transport. Against this background and due to problems of modelling the reaction patterns of transit traffic in the case of very large price increases, transit traffic does not contribute to total cost recovery in rail transport, neither in the MC-TCR- nor in the AC-scenarios. 


� 	Translated into pricing instruments one could imagine a situation with a road pricing scheme for covering the social marginal costs and a annual vehicle tax for the domestic vehicles to meet the budget constraint. 


� 	Sources: Figures from the Federal Office for Spatial Development (see Suter et al. (2002), section 2.1.2). 


� 	The figures for the base case given in the three tables 4-12 to 4-14 partly differ from the results for the year 1996 in the UNITE transport accounts for Switzerland given in Suter et al. (2002). However, these deviations do not influence the general conclusions we draw from the analysis in this section. One reason for this is the way external costs are implemented in the CGE model: Only the willingness-to-pay cost block is modelled. In the case of the external accident costs, for example, this cost block covers somewhat more than 70% of the total external accident costs. For the external costs of air pollution and noise, it is even higher. Other sources for deviations are differences between official statistics for the same indicator (e.g. with regard to CO2 emissions) or the fact that in the CGE model not all transport modes of the accounts are modelled (e.g. coach is not modelled). 
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								Figure 3.2: Development of Transport Accounts
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										WP9: Environmental Cost																																		D11

																																																								Note: other roles of

										7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28				WP5-9 not shown



WP2: Integration of Approaches

WP11: Pilot Accounts

WP12: Generalisation of Case Studies

Project Management

WP3:
Accounts
Approach

WP4:
MC
Method



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












