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Summary

Ten years ago, following the split between transport operation and infrastructure management, the French infrastructure manager (RFF) set up a pricing scheme which aimed at covering the operating and maintenance costs of infrastructures. As a result, for the last ten years, the level of rail infrastructure charges has been progressively raised and RFF’s objective has almost been met. Infrastructure charges will soon be on a par with the sum of operating and maintenance costs. Should charges now keep increasing, in order to cover renewal and financial costs as well?

Within the railway sector, EU directive 2001-14 recommends a short run marginal cost pricing scheme. However the same directive authorises to levy a mark-up, especially when the track is new (less than 15 years old) or if such a mark-up does not have overcrowding effect on the global demand. Owing to the specific situation of the French railway network, in which tremendous imbalances between old and new parts of the network are at stake, the paper seeks to define, for the high speed lines, a mark-up based on the Ramsey-Boiteux principle. 








Second DRAFT

Infrastructure charging within the French railways sector :

a new challenge

Ten years ago, following the split between transport operation and infrastructure management, the French infrastructure manager (RFF) set up a pricing scheme which aimed at covering the operating and maintenance costs of infrastructures. This objective was far from being met at the beginning. Thus in 1997, charges paid by the single French train operator (SNCF) were less than 50% of the amount given by RFF to SNCF, which was not only the train operator, but also the subcontractor of RFF to maintain infrastructures. 

For the last ten years, rail infrastructure charges have been progressively raised and RFF’s objective has almost been met: infrastructure charges will soon be on a par with the sum of operating and maintenance costs. A first challenge has thus been successfully faced. But the Ministry of Transport, supervisor of the rail infrastructure charges, is now facing a new challenge. Should charges now keep increasing, in order to cover renewal and financial costs as well?

On some parts of the network, it is already the case. For instance, infrastructure charges paid by the trains using the High Speed Line (HSL) between Paris and Lyon (opened in 1981 and largely paid off) are four times higher than the cost. This cost includes maintenance, renewal and some capacity investments. But if this charging policy is feasible on some HSLs, the situation is radically different for a large part of the old French railway network where infrastructure charges hardly reach marginal costs. So, considering the French railway network as a whole, the current pricing scheme is built on a large “cross subsidisation” rationale. 

· The first part of the paper sums up the current situation, characterised by many imbalances between costs and charges. This results in a systematic cross-subsidisation between old and new parts of the network, that is to say from HSLs to other lines. 

· Taking into account that a new EU wave of deregulation will soon open the HSLs to competition, the Ministry of Transport, supervisor of the railway system, is facing a new challenge. Is it feasible to keep increasing infrastructure charges paid by the trains using HSLs ? Could HSLs become a “cash cow” for the whole system?

· The third part contends that such a scenario is actually not possible because when calculating the maximum mark-up that could be applied on the main HSLs, based on the Ramsey-Boiteux principle, the result obtained is not so far from the current situation, except in the case of a very weak elasticity of demand.

1) The imbalance between infrastructure costs and charges

The French railway pricing scheme is facing many challenges, which are calling into question the principles used to set up the pricing scale during the second half of the 1990s. From the outset this scale created a partition of the network. Some lines were charged at marginal cost and others at full cost. Following ten years of adjustments, the situation keeps deteriorating. Globally infrastructure charges are getting closer to costs, but this is not the case when considering the different parts of the network. While on a large part of the network, the toll is below marginal cost, on the busiest HSLs it is far above full cost.


Table 1 below sums up the imbalances between infrastructure charges and cost, calculated marginal cost and accounted costs of operating, maintenance and renewal.

· The marginal cost represents how the infrastructure costs change in the short-run when rail traffic levels change. It is the cost borne by the infrastructure provider. In the short run there are mainly the costs of wear and tear (as well as any additional costs of traffic control or signalling). The variations in infrastructure cost with traffic levels are the short-run variable charges. They encompass several elements like track usage charges or administrative costs of running additional trains. An estimation for the French railway network (Quinet & Gaudry 2003) is given in table 1 (marginal cost column).

Table 1 : Infrastructure costs and infrastructure charges 
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N1, N2 and N3 = New High speed lines 

A & B = urban & peri-urban tracks , 

C & D = interurban tracks 

E = other tracks 
Source: French Ministry of Transport

· Full cost is easier to calculate. It is the accounted costs, truly borne by the infrastructure provider for renewal, maintenance and operating.

· RFF charges are those paid by train operators, mainly SNCF.

The gap between costs and charges is obvious.

· High speed trains using HSLs pay almost three time the full cost (767/271). The largest difference can be seen on the N1 line (the first HSL opened in 1981, between Paris and Lyon): more than four times the full cost!

· Other trains pay a little more than the marginal cost (1427/1260). But not on all parts of the network. Parts C, D, D* and E pay less than the marginal cost even if they together represent 352 millions of train-km, that is to say 63% of the traffic. 

· Comparing infrastructure charges raised on the old network and the cost of maintenance, the ratio is 60% (1427/2392). 

Another way to highlight this imbalance is to compare the revenue and the length of each part of the rail network. The urban part (A & B) represents 33% of the revenue for about 4% of the network (1400 km). It is almost the same for HSLs (N1, N2, N3) with about 5% of the network (1500 km) and 33 % of the revenue. The situation is reversed for the oldest part of the network (E), often local lines with few traffic: 45% of the network (13500km) and 3% of the revenue. It is slightly more balanced for main local lines (C & D) : 46% of the network (13800 km) against 30 % of the revenue.

All these elements highlight that the railway network should not be considered as a whole. Actually, there are clearly four main parts with different pricing rationales. Each part can itself be subdivided.

· HSLs, except some small parts, face an important traffic and can be seen as following something like a full cost pricing scheme, including financial costs! 

· The situation is similar for urban and peri-urban trains, especially in Paris region. For this region, due to the high capacity of payment of local authorities, an official full cost pricing scheme has been set up (financial costs not included).

· On the opposite, the trains running on local lines (E) are paying a very low toll, lower than the marginal cost. The other lines (D) classified as main lines, but with a low traffic are in a similar situation.

· The situation is not as unbalanced for the other main lines (C, C*, D*) which have some capacity of payment. For those lines, the price is around the marginal cost. 

Overall, this is a mixed system of “Line by Line” and “Whole Network Cost Recovery” framework. But if the objective of cost recovery remains, the line by line tariff is facing some new challenges with, among them, the rising renewal cost. If more and more has to be paid to renew the network, especially the oldest parts, what should be done? Should the lines be closed? Should public subsidies increase? Should infrastructure charges rise? Should more and more cross subsidisation be developed?
2) Competition and infrastructure charges : the new challenges

The main challenges faced by the French railroad charging system are best understood when looking at RFF’s financial situation in 2005 and in the 2012 forecasts.

· In 2005, total receipts (4,308 M€) could be broken down as such: Infrastructure charges: 2,135 M€, Public subsidies: 1,938 M€, Miscellaneous: 235 M€. Expenses (4,807 M€) were divided between: Payment to SNCF for network management (2,640 M€), renewal expenses (900 M€), Financial costs (638 M€), General costs (195 M€).

· In 2012, the projected budget is as follows. Receipts (5,365 M€): Infrastructure charges: 3,291 M€, Public subsidies, 2,032 M€, Miscellaneous 42 M€. Expenses (5,366 M€) would be: Payment to SNCF for network management (2,735 M€), Replacement expenses (1,870 M€), Financial costs (612 M€), General costs (149 M€).

Table 2 : Revenues and Expenses of RFF 2005 and 2012


2005
2012 (forecast)


Receipts 

(in M€)
Expenses

(in M€)
Receipts

(in M€)
Expenses 

(in M€)

Infrastructure charges
2,135

3,291


Public subsidies
1,938

2,032


Miscellaneous
235

42


Payment to SNCF

2,640

2,735

Replacement

900

1,870

Financial costs

638

612

General costs

129

149

TOTAL
4,308
4,307
5,365
5,366

Source: RFF

Considering its initial structure and its evolution helps understand the issues at stake. Structurally speaking, two main reasons can explain RFF’s unbalanced budget: on the one hand replacement expenses and on the other hand, financial costs. Both are in a way legacies from RFF’ creation. By receiving in its balance sheet both the railroad network (30,000 Km) and two-third of the debt of the previous single railroad structure, RFF’s loss and profit account was automatically burdened by replacement expenses on the one hand and financial costs on the other. Considering that payments to SNCF for the management of the network remain higher than perceived charges, public subsidies need to be at very high level: 2 billion Euro each year.

By 2012, RFF thus firstly aims at tackling the insufficient infrastructure charges. By then, the latter (3,291) should be greater than the former (2,135) by more than one billion Euro. This difference can mainly be explained by the attempt to have railroad operators bear the operating and maintenance running costs but also part of the replacement expenses. The latter will indeed skyrocket in the coming years as shown in a recent study ordered by the Ministry of Transport to the Ecole polytechnique fédérale de Lausanne (R. Rivier, J.Y. Putallaz). In this audit, Swiss researchers have stressed that a large part of the network was highly damaged and required important replacement investments. They further highlighted that maintenance organisation could be improved. Too many resources are currently allocated to maintenance running costs, while too few go to heavy replacement expenses. 

As a result, payments to SNCF for RFF’s acting management of the network are planned to almost stagnate over 7 years. This highlights that maintenance running costs and replacement expenses can truly be substituted for each other. It is the reason why RFF would like railroad operators to pay for part of the replacement costs. However, because only one part of these costs will be covered, 2012 planed public subsidies are on a par with 2005 figures : around 2 billion Euro. The railroad network will thus remain subsidised as the road network is. This is not an issue as such, except for public finances, which have an opportunity cost which should be accounted for (see below). 

The main difficulty when considering RFF’s financial prospects only relies in the noticeable increase forecasted in infrastructure charges. On which part of the network will it be imputed? Should imbalances presented in the first part be maintained or even worsened? Or should tariffs be increased only on the lines which need the most important replacement expenses? Before looking at figures, let us recall some fundamental issues.

The main issue comes from the fact that SNCF will less and less be the single railroad operator in the years to come. Since 2004 already, freight trains from new companies, be they French or Foreign, have been allowed to use the French railway network. While they still represent only a very small part of the total freight traffic, change is underway. By 2010, the same should happen for passenger traffic, first for the international and then for the national traffic. These new operators coming in will challenge the double mechanism of cross-subsidies currently at stake.

· The first cross-subsidy can be found within RFF, since part of the network is priced above full cost, while another part is priced below marginal cost.

· A similar situation exists within SNCF, where similar causes produce similar results. Profitable or even highly profitable HSLs are compensated deficits on some other main lines and on the freight. This means that on HSLs, users’ payment ability is important. Thanks to a clever yield management system, SNCF is able to attract a non-negligible part of the surplus gained by passengers thanks to time saved with high speed. 

Obviously, if new operators enter the market (the Bundesbahn is highly interested as it masters high speed technology), they can launch an aggressive pricing policy. Since SNCF’s margins are important, it should be able to still make profits while offering more attractive prices for passengers. In this new deal, SNCF is facing a double bind which, at the end calls into question the relatively protective tariff system set up in 1997. Two options can be considered to face this coming-in of potential new competitors.

· Either the Ministry of Transport seeks to protect SNCF from competition. To do so, it increases tolls on the busiest HSLs to decrease new competitors’ incentive to enter the market. However, at the same time, this challenges the SNCF’s internal cross-subsidy mechanism. Indeed, since it will earn less on HSLs, it will have to find other solutions to fund non-profitable activities.

· Or, to foster competition (for once!), the Ministry of Transport does not increase HSLs tolls. In that case, price competition forced by new SNCF’s competitors will lead to the same challenge as the above-mentioned solution. Moreover, RFF will have to find other means to increase infrastructure charges.

Any change that would bring the system away from the current imbalance between infrastructure costs and charges, thus seems quite difficult for SNCF as much as for RFF.

· Currently, SNCF is making profits only on the two segments of its activity where final consumers show an effective ability to pay. These are on the one hand HSLs where traffic keeps growing in spite of tariff increase (which tends to be greater than inflation) and on the other hand regional trains which are highly subsidised by the Regions. Since these two segments are meant to be opened to competition, profitable margins would hence be reduced accordingly.

· Like SNCF, RFF is also benefiting from the possibilities offered by lines with an effective ability to pay. As the historic operator, the network manager would like to fully take advantage of this privileged position, by increasing tolls on both HSLs and trains serving large urban areas. However, by doing so, it reinforces the current imbalance between infrastructure costs and charges.

The State, which remains the railroad network’s supervision authority-via the Ministries of Finance and Transport- is also facing a double constraint. 

· If It opts for worsening current imbalances, It can avoid increasing public subsidies, while going without the impact which is borne by the infrastructure charges’ price signal. Due to the reinforcement of cross-subsidies, potential closure of less-busy lines will not be an easy issue to discuss with affected Regions. A perverse mechanism could be set up via a sort of implicit earmarking of benefits from HSLs. Regional authorities in charge of railroad transportation will see the cross-subsidy mechanism as normal. They will hence imply that they can maintain or even develop their regional traffic. However, they will also tend to ask for even newer HSLs, while most of the newly planned lines are currently requiring a large base of public investment.

· A contrario, government can rely on the price signal to a greater extent, so that private and public decisions are accounting for the costs of railroad transportation. It will then have to face the issue of payment ability. On most of the network, users are simply not ready to pay for higher prices. Only the Regions could potentially increase their contributions. However, owing to the French fiscal structure, the central State would in fine have to raise its subsidies to the Regions in order to balance their increased expenses.

In a way, the railroad transportation seems condemned to face this double subsidy mechanism
, public subsidies on the one hand and cross-subsidies on the other. This should however not lead to abandon the economic reasoning. On the opposite it seems important to keep a balance between infrastructure costs and charges. The latter should retain their signalling role, albeit minor, for users as well as public, national and regional policy-makers. To buttress this point, we will now consider, for HSLs, costs and potential charges’ adjustments in greater details.

3) Mark-up and welfare : towards a rationalisation of HSL pricing scheme ?

As already presented, HSL pricing scheme is facing an apparent dilemma.

· On the one hand, it may be considered that infrastructure charges which are three or for times the marginal cost are too high. But if the level of infrastructure charges is reduced, it is a positive signal for potential competitors of SNCF. Due to competition, the reduction of infrastructure charges could be a short term gain for SNCF and a long term challenge for RFF and the development of the HSL network.

· On the other hand operating and maintenance costs may not be the only ones to be taken into account:  the capacity of payment can be looked at to cover renewal and financial costs. In this case, is it possible to increase HSL infrastructure charges and thus to reduce the need of public subsidies to RFF?

The dilemma is not so easily solved because within the cost calculation, even for full cost, the remaining financial cost of HSLs has not been taken into account. RFF pays every year more than 600 million euros of financial charges, inherited from the former monolithic rail company. And this financial cost is mainly due to investments in new high speed lines: one new line in 1981 (between Lyon and Paris); two new lines opened at the beginning of the 1990 (one between Paris and Le Mans, and another one between Paris and the Channel tunnel); one opened in 2001 between Lyon and Marseille. Another new line will be opened in 2007 between Paris and Strasbourg. 

Considering the burden of financial charges that RFF is facing, what we called full cost may not be relevant. The signal sent to users by the price must take into account the financial costs. The EU directive 2001-14 authorises such a reasoning. This can be applied to the infrastructure charges of HSLs by the implementation of a mark-up defined by a Ramsey Boiteux principle. Alternative means have been proposed that try to recover more than simply the marginal cost of infrastructure use from rail operators, while minimising negative impacts on efficiency. The standard Ramsey pricing argument would justify raising the price above marginal cost in inverse proportion to the elasticity of demand for the service at stake. 

In the case of public goods, this pricing principle allows collective welfare maximisation under a budgetary constraint. Overall, Ramsey principle aims at differentiating the charges according to the value attributed to the services. The principle is quite simple: services not able to pay something above the short run marginal cost must not be eliminated, because they contribute to cover the total cost and they deliver a service socially desirable. The services with high value can pay higher prices. The idea is thus to set up a tariff based on the demand for the services offered. The higher the value placed by an operator (and its customer) on a service, the more the demand for this service will be inelastic. So, in order to have higher tariff for operators who value services the most, the tariff must be inversely related to the elasticity of demand for that service. This is called the inverse elasticity rule. Mathematically, the mark-up over marginal cost, is proportional to the inverse of the price elasticity of the demand. 

Thus the Ramsey-Boiteux pricing rule (Oum & Tretheway 1988) can partly reconcile both objectives of an efficient use of the network and of a profit constraint for the company (in a non-congestion hypothesis). In theory, it maximises social welfare subject to the budget constraint requirement (equilibrium or minimum or maximum profits or deficit).

Box n° 1 
Ramsey-Boiteux pricing : opportunity cost of public funds and price elasticity

Formally, in a situation of natural monopoly producing n final products in quantities 
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(or a product on n parts of the market), Ramsey-Boiteux prices are solving the following :
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with:

S, CS and C : functions of  respectively consumer surplus, social cost and private cost 

q: quantities and p : prices

X amount of desired profit or authorised deficit

Lagrange multiplier of the budgetary constraint : it indicates by how much the social profit would increase if X were decreased by a unit.

Assuming that cross-elasticities are null between different products (independent demands) and with no externality (social cost = private cost), we obtain the well-known rule of the mark-up proportional to the inverse of the price elasticity of the demand, that is:
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Let us call ( = (/(1+(), a parameter reflecting the cost opportunity of public funds (
And if we call ( the price elasticity of traffic :
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We find that (/( is the key ratio to determine the mark-up value. More precisely, if  ( is a constant, the relative price increase above marginal cost is all the higher as demand is not sensitive to prices.

So, Ramsey pricing provides a useful theoretical guideline. However, it requires a great deal of information. Both marginal cost and elasticity of demand must be quantified with a certain degree of accuracy. And in our case study, we also must take into account the opportunity cost of public funds, according to the fact that RFF is subsidised by government. If we try to apply such a reasoning, we obtain the following formula: 

(P – C)/ P =  ( a – Ci)/ P





(1) 

and

( a – Ci)/ P = ( /(   






(2)

with

 P : Price of the final service, paid by train user, because we take into account the elasticity of final user.

 a : Level of infrastructure charge

 ( : Traffic price elasticity (absolute value)

 ( = (/(1+() , ( = opportunity cost of public funds.

 C : Marginal cost with two components, 

 
Ci = infrastructure cost

Cs = Train service cost

If we combine C = Ci + CS with the equation (1) , we obtain P = a + Cs and equation (2) becomes

( a – Ci)/ (a+ Cs) = ( /(   






(3)

so 

 a =  (Ci + ( /( *Cs) / (1 - ( /()





(4)

Therefore, it is interesting to observe the variations of the mark-up “a” in relation with the various value of (, (, Ci and CS. Table 3 below summarises the main results. Table 3 takes into account the official opportunity cost of public funds in France (( = 0,3) which leads to ( = 0,23. Columns of table 3 combine various level of elasticity ( with this fixed value of (. The lines show different combinations of Ci and Cs. We give the value of 100 to Ci, and then we suppose that Ci can be higher, equal or lower than Cs. The impacts are very clear: the higher the elasticity and Ci/Cs ratio, the lower the value of “a”. On the contrary, when elasticity and ratio Ci/Cs decline, “a” is growing. The mark-up is even equal to ten times Ci, but only if elasticity is very weak (0,3).

Table 3 : value of the mark-up “a” for Ci = 100


( = 0,23
( = 0,23
( = 0,23
( = 0,23
( = 0,23


( = 0,3
( = 0,5
( = 0,8
( = 1,3
( = 2


(/( = 0,76
(/( = 0,46
(/( = 0,28
(/( = 0,176
(/( = 0,115

Ci/Cs = 1,5
a = 625
a = 241
a = 164
a = 135
a = 121

Ci/Cs= 1
a = 733
a = 270
a = 177
a = 142
a = 126

Ci/Cs = 0,5
a = 1,050
a = 355
a = 216
a = 164
a = 138

The results given in table 4 are coming from French case studies. For high speed trains price elasticity is supposed to range from 0,7 (Lyon-Paris line) to 1.5 (Paris-Nice Line). With these hypotheses, on the lines with the weakest elasticity, the mark-up can be a little more than 200. That is to say a final infrastructure charge equal to 3,2 times the marginal cost. On the Paris-Nice line infrastructure charge cannot be more than twice the marginal cost.

Table 4 : Calculated value of the mark-up “a” for some main French HSLs

Lines

Kind of train
Paris-Lyon
Paris-Lille
Paris-Rennes
Paris-Marseille
Paris-Nice

Two set of 8 coaches
224
142
188
138
96

Source: Ministry of Transport

Finally if the calculated mark-up were applied on the whole HSL network, the total revenue of infrastructure charges would not be very different from the payments already collected on HSLs. This situation must not be seen as a bad result. A contrario, it is a very important result: HSLs are not a “cash cow”. The present infrastructure charges are close to the optimal pricing scheme. It would be efficient neither to reduce them nor to increase them sharply. And if the difference between the full cost and the total infrastructure charges is close to the amount of financial cost borne by RFF, it is an interesting result : the HSL system is more or less self financed. The apparent cross-subsidy system between HSLs and the old railway network is therefore not so obvious when financial costs are taken into account.

Currently operating parts of HSLs should probably be distinguished from those which will be brought into service in coming years. These lines are indeed less and less profitable (Paris-Strasbourg, Rhin-Rhône HSL, HSL to Britany or Bordeaux). They require ever larger public subsidies and maintain or even increase RFF’s indebtedness. In this prospect, RFF will keep facing financial charges, and in turn a mark-up should also keep being levied, even on HSLs already mostly paid off (like the Paris-Lyon line). This would then be a cross-subsidy internal to the HSL system and not a subsidy from HSL to other trains.

Given the results obtained for HSLs, the challenge is clearer for the other parts of the network. Instead of waiting for more and more cross-subsidies from HSLs, the old network should find its own way of financing itself. Recommendations can easily be drawn from table 2 above. While the urban parts (A and B) are able to pay the full cost, it is not the case for parts C and D where traffic is not so low. However, according to social and environmental features, public subsidies are justified for these lines even if the toll is increased slightly. The main problem remains for part E (rural) which represents 41% of the network, and 7% of the traffic, paying hardly 10% of the full cost. If public authorities want to avoid a tremendous cost of renewal, they have to take some clear decisions about this part of the network. Which lines should be kept and which ones should be closed? To find answers to these difficult questions, it could be relevant to transfer the ownership of the track to local authorities exactly like what has been done for local roads,  ports and airports.
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� This is also the case for freight transportation which is currently highly subsidised, through discount in the tariff scale, while not truly developing in parallel. 
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