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Introduction

“The greater part of public works may easily be so managed, as to afford a particular revenue sufficient for defraying their own expense, without bringing any burden upon the general revenue of society”

Adam Smith, The Wealth of Nations, Book V

Traditionally financial and economic considerations have been kept separated in projects appraisal. Moreover the financial feasibility has usually been considered as an indispensable and essential condition, a sort of pre-requirement, in order to carry out the economic analysis. According to this, conventional cost benefit analysis has assumed financial aspects as not pertaining to the economics ones.

Such procedure may require deep changes in Europe following the adoption of the Maastricht Treaty (1992)
, which has introduced severe budgetary constraints to the Member States. In the presence of such budgetary constraints welfare considerations could no longer be left aside from financial objectives, since the fiscal pressure, linked with public deficit and debt is, in fact, intended to reduce welfare if it reaches extreme levels (Ponti 2003).
Projects undertaken by the public sector may not be financially self-sufficient but must rely on public funds to cover their costs. In a second-best economy, the costs of raising public revenue will involve a marginal deadweight loss from the distortions of the tax system. This will be the case whether tax or debt finance is involved. The excess burden of project financing must be included as a social cost of the project.
In this sense, evaluation has then to take into account the shadow cost of financial constraints (all constraints have a shadow cost), and the gap between financial and economic analysis has to be recovered.

The introduction in traditional CBA of the marginal opportunity cost of public funds, a cost that varies widely from country to country
, seems to be a task that cannot be further postponed and, in the presence of financial constraints in public expenditures the “ classic" CBA should no longer ignore the financial aspects.

The paper is policy-oriented, and therefore has no aim to deal with the theoretical aspects of the issue in full; some of these aspects are recalled mainly in order to underline the importance of the issue for transport policy. This approach, even if sometime assumed as a standard, in practice it is seldom applied up to now.

1.
Importance of financial aspects in economic analysis

The first definition of  the Marginal Cost of Public Funds, hereinafter MCPF, dates back to Pigou (1947) and identifies the social cost of a unit of money used to finance a public expenditure, which is therefore subtracted from society as a whole. In other words: if the state uses one Euro of public funds to finance a project, and if we disregard the socio-economic benefits, this use causes a loss in collective wealth, due to alternative uses of that Euro. 

 “The raising of an additional £ of revenue necessitates increasing the tax rates at which taxation is imposed, either now or (if resort has been had to loans) subsequently. With some sorts of taxes this inflicts indirect damage on the tax payers as a body above the loss they suffer in actual money payment. When there is indirect damage, it ought to be added to the direct loss of satisfaction involved in the withdrawal of the marginal unit of resources by taxation, before this is balanced against the satisfaction yielded by the marginal expenditure.”

Pigou (1947, p. 33–34)
The MCPF is a measure of the social welfare change derived by raising an additional unit of tax revenue using a particular tax instrument. It could be simply expressed by:

MCPF = - (W/(R

Where (W expresses the monetary measure of change in social welfare, while (R is the change in tax revenues due to a marginal change of a tax instrument. 

The concept could be more easily understood when represented graphically. Suppose two market demands, one for goods A and one for goods B. Both the goods are purchased at a price that is equal to the marginal cost (MC = 1) plus a tax (tA and tB). Suppose now a marginal increase in the tax on good A. Such an increase in the price will reduce the demand from qA1 to qA2. The consumer’s reduction in spending for the good A will shift the demand of good B from DB to DB’ and will increase the demand for this goods from qB1 to qB2, at the given price (1+tB). The area a identifies the marginal change in consumer’s welfare, while the area given by a-b+d measures the change in compensated tax revenues. Then, a measure of MCPF is given by the ratio a/(a-b+d).
Fig. 1
Marginal cost of public fund calculation
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Source: Walters & Auriol (2005)

One of the first  formal analysis of the MCPF was initially developed by Browning (1976) who provided some estimates of the MCPF for the US. Ballard and Fullerton (1992) identify, in a review paper in the Journal of Economic Perspectives, two different methodologies used to measure the marginal cost of public funds. The first methodology, “The Differential Analysis” , in which they refer to the Harberger-Pigou-Browing studies, defines the MCPF through a hypothetical experiment in which a representative tax payer is fully or partially compensated for an increase in the rate of distorting taxes by receiving a lump sum transfer. The value of the MCPF is, according to this approach, always greater than one. According to the alternative methodology the so called balanced budget analysis, which is related to the Dasgupta-Stiglitz-Atkinson-Stern theoretical analyses, the tax-payers receive additional amounts of public goods, rather than lump-sum rebates. In such case, the measure of the marginal cost of the public funds is determined by factors such as the optimality or non optimality of the tax system. In this case the MCPF could assume values both lower and higher than 1. 

Most models of the MCPF have focused on measuring the social cost of raising revenues caused by labour market distortions. Different values could be found according to both the methodology adopted and to the country. Kleven and Kreiner (2006) have recently given some interesting estimates of MCPF related to different scenarios of labour market elasticities (Tab. 1).

Tab. 1
The marginal cost of Public funds for proportional tax change under different scenarios of labour market elasticity. Some European values.

	Country
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	S9

	
	
	
	
	
	
	
	
	
	

	Austria
	1,00
	0,90
	1,18
	1,04
	1,25
	1,56
	1,37
	1,27
	1,88

	Belgium
	1,00
	0,83
	1,32
	1,04
	1,41
	2,14
	1,74
	1,50
	3,23

	Denmark
	1,00
	0,85
	1,29
	1,05
	1,48
	2,22
	1,94
	1,55
	3,59

	Finland
	1,00
	0,86
	1,31
	1,08
	1,46
	2,23
	1,94
	1,56
	3,55

	France
	1,00
	0,88
	1,21
	1,04
	1,32
	1,72
	1,57
	1,37
	2,20

	Germany
	1,00
	0,90
	1,23
	1,08
	1,38
	1,85
	1,55
	1,37
	2,55

	Greece
	1,00
	0,92
	1,11
	1,01
	1,12
	1,26
	1,19
	1,15
	1,36

	Ireland
	1,00
	0,89
	1,16
	1,01
	1,21
	1,45
	1,32
	1,23
	1,68

	Italy
	1,00
	0,89
	1,19
	1,04
	1,22
	1,52
	1,40
	1,29
	1,79

	Luxembourg
	1,00
	0,89
	1,14
	1,00
	1,14
	1,32
	1,24
	1,19
	1,46

	Netherlands
	1,00
	0,90
	1,18
	1,04
	1,24
	1,52
	1,37
	1,27
	1,81

	Portugal
	1,00
	0,88
	1,15
	0,99
	1,15
	1,36
	1,29
	1,21
	1,50

	Spain
	1,00
	0,94
	1,07
	1,00
	1,10
	1,19
	1,14
	1,11
	1,27

	Sweden
	1,00
	0,86
	1,28
	1,06
	1,43
	2,08
	1,92
	1,53
	3,11

	United Kingdom
	1,00
	0,93
	1,10
	1,02
	1,13
	1,26
	1,18
	1,14
	1,36


Source: Kleven & Kreiner (2006)

Even if the average value for each country in this case has little scientific significance, it may well suggest a possible order of comparative magnitude for the MCPF. The five larger European countries show the following figures: Spain - 1,10; Germany - 1,49; France - 1,41; U.K. - 1,14; Italy - 1,29. 

A natural extension of the MCPF concept is to calculate the marginal social cost of funds obtained by public sector borrowing. The MCPF for debt financing can be interpreted as the “hurdle benefit-cost ratio” that a debt-financed public project needs in order to generate a net social gain. Thus, the MCPF for debt financing has important applications in the cost-benefit analysis of debt-financed projects. Not many studies have been developed for measuring the value of MCPF for debt financing. Some experiments have been done with regard to Canadian and US cases (Dahlby, 2004).

.

Basically the question is by which factor the marginal resource cost of a public project should be scaled in order to take into account that the project is financed through distorting taxes?

Following to these considerations the inclusion of the MCPF seems to be a necessary and urgent improvement for project appraisal. The traditional NPV decision rule of the conventional CBA is:

NPV = t (Wt - It + RVt) / (1+i)t
(with W: surplus, I: investment, RV: residual value, i: social discount rate, t: year). This should be then changed in order to take into account the MCPF. In the simplest form, including only the opportunity cost of public funds for investment financing, we find:

NPV = t (Wt – (1+()It + RVt) / (1+i)t

with (indicating the MCPF.

Until now very few experiments have been carried out in order to introduce the MCPF in the standard CBA. 

As regards Italy an experiment of introducing the MCPF has been done for some transport infrastructures projects (Ponti 2003). Four transport projects, taken from a Government priory list
, have been analysed using a traditional CBA methodology. The economic NPVs together with the financial ones have been calculated. Furthermore the NPVs including the MCPF have been estimated
. 

The results of the analyses (Tab. 2) show that three of the four projects analysed are economically unfeasible and all of them are characterized by a negative financial NPV. All the projects require, in this case, a government financial support to be carried out showing (except one case, as said) a negative result in terms of social welfare, which further decreases when the MCPF is introduced in the analysis.

The use of MCPF will in practice create a large divide among the more and the less self-financing projects; in particular, even taking into account the possible environmental benefits, railways-related expenditures both in infrastructures and operations will suffer severely, and more so in countries with public budgets far from the required European standards. 

Tab. 2
NPVs calculation for four Italian projects 

	A12 Cecina – Civitavecchia highway

	Scenarios
	 
	Reference Scenario
	Project Scenario
	Measure Unit

	Economic NPV
	-584,594
	M€

	Total MCPF
	-102,94
	M€

	NPV with MCPF
	-687,535
	M€

	Financial NPV
	-791,847
	M€

	Switch Values
	 
	 

	 
	Growth Rate
	VOT
	Commercial speed

	 
	Traffic 
	Passenger 
	Freight
	Passenger
	Freight

	 
	%
	€/hour pax
	€/hour∙t
	Km/h
	Km/h

	Economic NPV
	5,809
	20,66
	4,91
	not admissible
	not admissible

	NPV with MCPF
	6,018
	22,16
	5,33
	not admissible
	not admissible

	HS/HC Railway line Venice-Trieste

	Scenarios
	 
	Reference Scenario
	Project Scenaio
	Measure Unit

	Economic NPV
	-2543,44
	M€

	Total MCPF
	-439,811
	M€

	NPV with MCPF
	-2983,25
	M€

	Financial NPV
	-3383,17
	M€

	Switch Values
	 
	 

	 
	Growth Rate
	VOT
	Commercial speed

	 
	Traffic 
	Passenger 
	Freight
	Passenger
	Freight

	 
	%
	€/hour pax
	€/hour∙t
	Km/h
	Km/h

	Economic NPV
	15,98
	119,35
	68,3
	not admissible
	not admissible

	NPV with MCPF
	16,51
	137,99
	78,13
	not admissible
	not admissible

	HS/HC Railway line Salerno-Sicily

	Scenarios
	 
	Reference Scenario
	Project Scenaio
	Measure Unit

	Economic NPV
	-8598,75
	M€

	Total MCPF
	-1261,73
	M€

	NPV with MCPF
	-9860,48
	M€

	Financial NPV
	-9705,59
	M€

	Switch Values
	 
	 

	 
	Growth Rate
	VOT
	Commercial speed

	 
	Traffic 
	Passenger 
	Freight
	Passenger
	Freight

	 
	%
	€/hour pax
	€/hour∙t
	Km/h
	Km/h

	Economic NPV
	22,92
	98,29
	not admissible
	not admissible
	not admissible

	NPV with MCPF
	22,51
	110,91
	not admissible
	not admissible
	not admissible

	HS/HC Railway Tunnel on the line Verona-Brennero

	Scenarios
	 
	Reference Scenario
	Project Scenaio
	Measure Unit

	Economic NPV
	3017,54
	M€

	Total MCPF
	-216,089
	M€

	NPV with MCPF
	2801,451
	M€

	Financial NPV
	-1662,23
	M€

	Switch Values
	 
	 

	 
	Growth Rate
	VOT
	Commercial speed

	 
	Traffic 
	Passenger 
	Freight
	Passenger
	Freight

	 
	%
	€/hour pax
	€/hour∙t
	Km/h
	Km/h

	Economic NPV
	(to be calc.)
	       “
	       “
	36,72
	29,19

	NPV with MCPF
	(to be calc.)
	       “
	        “
	40,49
	30,92


Source:Ponti(2003)

( The “switch values” are presented here to show the impact of MCPF also on these parameters).

The MCPF has been recently introduced in the analysis of a new transport project infrastructure in Belgium: the new Antewerp Tunnel (Proost, 2005). The study aimed to investigate the welfare gains under different scenario hypothesis. The study has considered five scenarios, three of them characterized by a tolling scheme. For any of these scenarios a cost benefit analysis has been carried out adopting a base case value of MCPF equal to 1. The sensitivity analysis has shown that setting the MCPF at 1,53 has a more pronounced effect on the welfare gains than the increase of the investment costs. Furthermore the increase of the MCPF pushes the two investment regimes with imperfect tolling down in the rankings, and raises the regime with no investment and optimal tolling of the old infrastructure up to the second place (Tab. 3). It should also be noticed that the scenario characterized by a break even constraint is the one less affected by the increasing of the MCPF value since the premium attached to the toll revenues offsets the excess burden from the construction and maintenance costs. Such results underline the importance of accounting for the public finance side of infrastructure projects when the analysis is undertaken in a realistic second best context.

Tab. 3
Welfare gains (sensitivity analysis for the new Antwerp Tunnel) 

	Regime
	1 (BAU)
	2
	3
	4
	5

	Costruct NEW tunnel?
Tolling of tunnels
	No
None
	No
OLD, optimal
	Yes
None
	Yes
NEW, break even
	Yes
OLD + NEW, optimal

	 

	 
	(1) Base case

	Welfare gain
Welfare gain relative to Regime 5
	N/A
0%
	466,804
20%
	1,939,515
85%
	1,037,063
45%
	2,292,661
100%

	
	
	
	
	
	

	 

	 
	(2) Costruction costs, maint, costs & salvage value of NEW tunnel rise 20% for Case 3&5

	Welfare gain
Welfare gain relative to Regime 5
	N/A
0%
	466,804
24%
	1,591,367
81%
	1,037,063
53%
	1,971,823
100%

	
	
	
	
	
	

	 

	 
	(3) Marginal cost of public funds = 1.5

	Welfare gain
Welfare gain relative to Regime 5
	N/A
0%
	2,300,043
78%
	994,783
34%
	1,051,452
36%
	2,945,536
100%

	
	
	
	
	
	


Source: Proost (2005)

The need to no longer keep separated financial considerations to the economic ones, in the presence of budget constraints, has been recently pointed out by some studies which challenge the widely accepted principle in public economics according to which the economic rate of return (ERER) indicates which are the projects to be undertaken in order to generate the higher social return. 

The results of these studies (Bonnafous, 2005; Quinet, 2005) demonstrate that an investment programme which implements projects by a decreasing order of their economic rate of return can achieve a lower overall social return than a programme which ranks the projects according their financial rate of return. Furthermore, the greater the constraint on public budget financing capacity, the greater the probability of that such relationship occurs. That means, according to Proost (2005), when the financial constraint is very high, the best social return of an investment programme is achieved by ranking the project according to their financial profitability rather than their social profitability.

Recently the HEATCO project, a research project developed within the VI Framework Programme, has investigated which are the current practices in transport project assessment among the European countries. As regards the inclusion in the CBA of the MCPF the study has revealed that among the 21 European countries only four usually included the MCPF in the standard CBA (Tab. 4). More precisely in Denmark and in Slovenia a 20% is added to the net costs financed through public funds. Sweden uses a similar approach by adding 30% on the resources from the general budget

Tab. 4
MCPF in the European countries 

	 
	No. of countries
	 Countries

	Include distortion effects
	4
	North/West: Denmark, Sweden

	 
	
	East: Slovenia

	 
	
	South: Greece

	Do not include distortion effect
	17
	North/West: Austria, Belgium, Finland, France
, Germany, Netherlands, Switzerland, UK

	 
	
	East: Czech Republic, Hungary, Lithuania, Poland, Slovak Republic

	 
	
	South: Italy, Malta, Portugal, Spain

	Note: No information for Ireland, Estonia, Latvia and Cyprus.


Source: HEATCO, 2005

However the conclusion of the study, concerning this issue, it to use a value of the MCPF equal to 1, mainly given to the high uncertainty of the estimates currently available.  

In particular, the HEATCO recommendation relating to the treatment of the marginal cost of public funds is:

· to assume a marginal cost of public funds of 1, i.e. not to use any additional costs for public funds.

Nevertheless the research recommends to introduce a “RNPSS” indicator, (which is intended as a Ratio between the NPV and Public Sector Support), as a further decision criterion for the project selection. Therefore, it recommends:
· to use a cut-off value for the RNPSS of 1.5 when applying decision criteria.
Such a crude decision criterion could be useful anyway when the Government has to select between different feasible projects but operate within a constrained budget, and therefore it cannot finance all of them. But the fact that a single value even for the RNPSS indicator is assumed identical for every country, independently from its financial situation, remains rather puzzling.

As already mentioned, much more sophisticated approaches in order to deal with budget constraints in the transport sector, have been developed by Bonnafous (2005) and Quinet (2005). These approaches demonstrate that in order to maximize welfare, the selection has to take into account the level of subsidies requested by each project. This “bottom-up” methodology does not require any formal ex-ante definition of MCPF, and basically recommends ranking the projects according to the NPV/subsidy ratio, in order to establish a project implementation programme compatible with the budgetary constraints imposed on the transport sector by the Government.

But since the budget constraints of each country are depending on its specific financial situation, it seems  reasonable to define at national level a MCPF, as a standard “shadow value”, conceptually similar to the social rate of discount.
It should be remembered that Cost Benefit Analysis is a tool that has its main use for decentralized decisions, more than for national transport plans, where more complex simulation and modelling tools are generally to be used. But also many of the more complex models used for national transport planning do not, in general, show defined and specific links with the financial constraint of the public sector. Some of them show even explicit Keynesian assumptions, (i.e. they give a positive value to public expenditures), that are in contradiction with the European fiscal constraints. Therefore setting a national MCPF may be crucial not only for CBA evaluations (the approach will remain simple and consistent enough), but also for more ambitious and complex tools.

2.
The “golden rule” debate
In Europe, the issue of the MCPF has recently assumed a new form, known as the “golden rule” debate on large investments in infrastructures (mainly in the transport sector). 

The argument is the following: since these investments by definition will increase the economic welfare of the country (higher benefits than costs), this type of expenditure cannot be constrained at European level, as current expenditures are. Excluding public investments from the Maastricht constraint has been suggested as a “golden rule” to be followed. This implies that, for investments, the MCPF has to always be be politically assumed equal to 1, whatever the fiscal condition of the country investing.
But the Maastricht constraints are by definition aimed at the short term scenario, in order to control the present level of public deficit and debt, setting the European budgets on a correct pattern. Infrastructure investments generate benefits in general in the long run.

Furthermore, the “golden rule” is valid, even in theory, only if the economic benefits are definitely higher than the costs. But the general experience with large transport projects (see Flyvberg, Bruzelius, Rothengatter , 2003) suggests quite a less optimistic view.

3.
MCPF and environmental taxes

The concept of MCPF arises from the fact that if no lump sum taxes are available to finance public projects, distortionary taxes will be used. 

Most of the economic literature related to the MCPF (see Tab. 5) analyses this concept in relation to the deadweight loss generated by the change of quite common different tax rates (e.g. taxes on labour and on capital, sales taxes, output taxes). The basic idea of most of these studies is that a change in the rate of a distortionary tax will induce a behavioural response from which a dead weight derives. Using a lump sum tax (i.e. acting in a first best world) this loss can be avoided, but since in the real world only a second best solution could be achieved, the distortionary effect of the tax instrument should be taken into account and measured 

Tab. 5
Marginal cost of public funds in relation to different taxes
	 
	
	 
	compensated elasticity of
	 

	study
	country
	marginal cost of public funds
	Labor supply
	Saving
	Source(s) of MWC


	Browning (1976)
	United States
	$ 1.09 - $1.16
	0,20
	-
	Federal personal income taxes

	
	
	
	
	
	State and local personal income taxes

	
	
	
	
	
	Social security contributions

	
	
	
	
	
	Excise taxes

	Browning (1987)
	United States
	$ 1.32 - $1.47
	0,30
	-
	Federal personal income taxes

	
	
	
	
	
	State and local personal income taxes

	
	
	
	
	
	Social security contributions

	
	
	
	
	
	Excise taxes

	Stuart

(1984)
	United States
	$ 1.21 - $1.33
	0,20-0,64
	-
	Federal personal income taxes

	
	
	
	
	
	State and local personal income taxes

	
	
	
	
	
	Excise taxes

	Hansson (1984)
	Sweden
	0,98- 7,20
	0,10-0,38
	0,40-1,89
	Corporate and personal income taxes

	
	
	
	
	
	Social security contributions

	
	
	
	
	
	Indirect taxes

	
	
	
	
	
	Wealth taxes

	Hansson,
 Stuart (1985)
	Sweden
	0,67 - 4,51
	-0,07 - 0,38
	
	Corporate and personal income taxes

	
	
	
	
	
	Social security contributions

	
	
	
	
	
	Indirect taxes

	
	
	
	
	
	Wealth taxes

	Ballard et alt.
 (1985)
	United States
	$1,17 - $1,33
	0,0 - 0,30
	0,0 - 0,40
	All major U. S. taxes

	
	
	$1,18 - $1,46
	
	
	Tax on capital

	
	
	$1,12 - $1,23
	
	
	Tax on labour

	
	
	$1,07 - $1,12
	
	
	Consumer sales taxes

	
	
	$1,16 - $1,31
	
	
	Income taxes

	
	
	$1,15 - $1,28
	
	
	Output taxes

	Fortin and Rousseau (1986)
	Canada
	$1,19 - $1,55
	0,15 - 0,20
	-
	All major Canadian taxes


Source: Hagemann, 1988

As Tab. 5 shows, many of the values estimated for the MCPF, referring to the most common taxes, are higher than one, reflecting the efficiency loss due to the distortionary nature of the tax/taxes considered.

The question now apparent is: which is the MCPF value to be expected in the presence of environmental taxes, considering that such taxes, reflecting the difference between marginal social and private cost (or between marginal private and social benefit) do not create any inefficiency but; on the contrary, lead to an efficiency gain (Sadmo, 2001)?

Many have argued that financing the supply of public goods by using environmental taxes leads to an economy-wide efficiency gain. According to this the marginal cost of public funds should be less than one, in this specific case. 

Some authors (Ballard and Medema, 1993 and Brendemoen and Vennero, 1996), using a computable general equilibrium model (CGE), have estimated the value of the MCPF under the hypothesis of alternative taxes used to finance the public project. The results of these studies have shown that the MCPF associated to environmental taxes is usually smaller than the ones calculated for traditional taxes, sometimes assuming a value lower than one. 

This evidence has been justified through asserting the existence of a so called double dividend in the presence of environmental taxes. According to the European Environment Agency (EEA) the double dividend refers to:

“…..the notion that environmental taxes can both reduce pollution (the first dividend) and reduce the overall economic costs associated with the tax system by using the revenue generated to displace other more distortionary taxes that slow economic growth at the same time (the second dividend)”

European Environment Agency

Moreover a distinction between a strong and a weak double dividend is often made in the literature. The weak double dividend hypothesis states that revenue recycling through cuts in distortionary taxes improves welfare relative to recycling through lump-sum payments. The strong double dividend suggests that the substitution of an environmental tax for a representative distortionary tax will improve welfare. The table below gives an overview of terminology in the double dividend literature. 

Tab. 6
Terminology in the double dividend literature based on Goulder (1995)

	First dividend
	= the welfare gain associated with lower externalities

	Weak double dividend
	= a gross welfare gain is obtained by the replacement of the lump sum transfer by an income tax cut
 


	Strong double dividend
	= a zero or positive gross welfare gain obtained by the revenue neutral substitution of the externality tax for a representative distortionary tax


Source: Mayeres, 2001

A recent paper by Sadmo (2001) demonstrates that such an intuition is not always necessarily verified. In his paper, developing quite a simple economic model, he demonstrates that the MCPF related to environmental taxes could be both lower and higher than one.

The analysis is carried out in two different scenarios: a first one where only a environmental tax acts, and a second one where the same environmental tax is introduced in a tax system where distorting labour taxes are already present. 

The results of the first scenario indicate that the MCPF value will be greater than or equal to 1 according to the fact that the environmental tax is above or below its Pigouvian value. This could be easily understood considering the fact that if the environmental tax is set above its optimal Pigou’s level it is higher than the one requested to internalise the market externality. In this hypothesis it acts quite as a traditional distortionary tax.

In a more general scenario, e.g. when distortionary taxes such as labour taxes already exist, Sadmo’s conclusion are that the MCPF could be either less than or equal to one depending on the cross price effects which will affect the magnitude of the labour market distortions. Furthermore, he concludes that when “dirty goods” and labour are complementary, the value of the MCPF is unequivocally greater than 1 (Sadmo, 2001).

Now, let us assume that, if there is a need of public subsidies in order to finance transport investments, environmental taxes are less distortionary than other ones, and therefore this policy can be recommended. This issue is at the moment a very relevant one within the European context, since many countries (including, but not limited, Italy), are proposing special taxes on road freight transport in order to finance new rail infrastructures, and public transport in general. 

But  the transport sector may well not be the right target for raising subsidies, as we will see in the following point.

3.1
Is transport an efficient target for environmental taxation?
The scheme in the below diagram is super-simplified (but hopefully without major conceptual losses), and the total revenues for the state are assumed as a constraint, equal to the rectangular area MADN, both for simplicity and also in reality. It cannot be considered a general case, but the underlying hypothesis, of constant production and environmental costs per unit of production can be acceptable in case of motor fuels, at least within a range relevant for fiscal decisions on fuel taxation. Less straightforward is for sure the production function and environmental cost in other sectors, and this of course calls for more specific analysis.
Fig. 2
Environmental taxation for goods with different elasticity of demand
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The surplus losses in a “perfect market” due to taxation are represented by the triangular area ADE, for the good with a rigid demand, and by the area ADF for the good with a elastic demand: these are the surplus losses in a “perfect market” due to taxation. Being that ADE is smaller than ADF, it is recommended to tax the sectors where the demand is more rigid (set aside distribution aspects, see Ramsey-Boiteux etc.). This is the “historical” reason why gasoline is heavily taxed (before the environment became a dominant issue). Historically, furthermore, this taxation had a progressive content also in terms of income distribution; now it is far less so (low-income households have in general older, more polluting cars, live in dispersed places with limited public transport services etc.).

ACF, ABE: surplus recovered when an efficiency tax is set equal to the external (environmental) costs (in an “imperfect market”). But since ACF is larger than ABE, the reverse policy has to be recommended, i.e. to tax the polluting sectors that show the more elastic demand (since elasticity implies more available alternatives, or cheaper tools to lower the emissions, etc).

Given the fact that road transport shows an extremely rigid demand, it is urgent at least to test the elasticity due to taxation in the other two large polluting activities: industrial production (specially agriculture), and domestic uses of energy. The oil crisis of the seventies of the past century suggests that at least the industrial production shows elasticity to prices far larger than the road transport sector. Furthermore, agriculture is heavily subsidized in the developed countries just in order to sustain the competition against less developed countries, implying a relevant elasticity even to reduced subsidies.
4.
Conclusions

The European fiscal constraints are in some way simplifying the overall picture presented in the paper: the mere existence and acceptation of these constraints implicitly means that there exists a “shadow cost” in the additional expenditure of public funds, and, symmetrically, a “shadow benefit” in additional public revenues (either taxes or other ones), as far as these constraints are not met (economic constraints by definition imply a shadow cost).

Notably, it is the case of many major European countries that they have not met these constraints in the past years. 

Therefore, if a transport project is generating net financial costs, these are to be taken into account explicitly within the CBA, but symmetrically has to be taken into account the  net fiscal benefits to the state purse that it may generate.

The concluding suggestion is to make these “shadow values” explicit, in order to improve in a consistent way the standard appraisal methodology.

Furthermore and perhaps evidently, the more efficient fiscal source to be used for financing transport investments has to be the least distortionary, a clear example being environmental taxes. Less obvious is perhaps the fact that, at least in the European context, increasing the taxation on the main polluting mode, i.e. road transport, may be far less efficient than is generally assumed.
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� Maastricht Treaty  request  a deficit below 3% of GDP and a gross government debt below 60% of GDP, or ”decreasing at a satisfactory pace”.


� Depending obviously from its level of debt-GDP ratio. See also Dahlby (2006), p. 32., fig.2.


� Highway A12 Cecina-Civitavecchia, HS/HC Railway line Venice-Trieste, HS/HC Railway line Salerno-Sicily, HS/HC Railway line Verona-Brennero


� Analyses have been conducted according to the traditional methodology of the CBA and using a social discount rate of 4,5% and a finacial rate equal to 6,5%. For  the MCPF a value of  1,13 has been adopted, that is a rather conservative one.


�no specific value is given for Greece





� Apparently France is planning to introduce a high MCPF, in the order of 1,30, but this cannot be confirmed yet.


� marginal welfare cost :incremental excess burden of an additional unit of revenue for a given tax structure. 


� The “weak” double (second) dividend claim is that a given environmental tax reform is less costly when revenues are recycled via marginal income tax cuts than when they are returned lump-sum (Goulder 1995). According to Perry and Bento (2000) the weak double dividend occurs when the revenues recycling effect more than offsets the tax interaction effect, so that a given environmental tax is less costly. 
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