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Introduction

This study is concerned with the financial situation of the Spanish national railway system
RENFE (Red Nacional de Ferrocarriles Espanoles). In particular, it considers the profitability of the
different business units created when the Company was reorganised. There are major problems involved
in determining the profitability of internal business units, since this profitability will be partly dependent
on the system of transfer prices used to value internal transactions within the organisation. In addition,
there is the question of the appropriate treatment of joint costs, and particularly railway infrastructure
costs, which reflect the costs of facilities shared by different business units.

This report proceeds by first reviewing trends in traffic and revenue on RENFE. We pay
particular attention both to the changes in traffic volumes, and to the trends in real, inflation-adjusted,
passenger fares and freight charges. We next outline the organisational changes in RENFE, and the
creation of the new business units. This is followed by a review of the European Union's railway policy,
and its relationship to the Spanish reorganisation. After briefly summarizing profitability trends, Section
1V presents the set of accounts for RENFE for 1992 to show the inter-relationships between the different
types of business units, and the structure of the overall financial losses incurred. As noted above, these
financial results will depend on the transfer prices used, so Section V of the Report describes the logic and
practice of the transfer price systems used by RENFE, Infrastructure costs are not allocated to business
units, but Section VI shows the different methods by which railway track and signalling costs might be
altocated to different types of business. Section VII then illustrates two alternative cost allocation methods:
these allocation exercises are fimited by the data we have available. The final section of the Report
presents our conclusions, particularly with regard to the desirability of allocating infrastructure costs o

business units.

Of course, railways should not be judged by profitability alone, and there are good social
reasons for subsidising rail services. This does not mean that all subsidies are automatically justified, and
the appropriate way to judge railway subsidies is to use social cost-benefit analysis to try to value the social
benetits of RENFE which are not captured in raitway revenue. These benefits can then be compared with
the financial losses that need to be covered by Government subsidy. The second report in this study (John
Dodgson and Mar Gonzalez Savignat "A Cost-Benefit Analysis Framework for Spanish Railway Services")
outlines the cost-benefit analysis framework, discusses the relevant measurement and valuation issues,
presents information on current valuations of social benefits of railways in Spain, and considers the relative
importance of the different types of social benefit for RENFE's different business sectors.
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I. RENFE: traffic and revenue trends

This Section of the report considers traffic and revenue trends in RENFE's different
business units (Unidades de Negocios) as they are now defined. This section also considers the present
structure of the railway network in Spain.

Traffic and market shares

Table 1 (see the Appendix) shows data on overall traffic levels and market share on the
ditferent transport modes in Spain for both passenger traffic (in passenger-kms) and freight traffic (in
tonne-kms) from 1960 to 1991, In 1991 railways had a 7 per cent share of passenger traffic, whereas road
had a 90 per cent shate. As Figure 1 shows, rail had a 30 per cent share in 1960 and road a 67 per cent
share. Although rail's share has declined, Figure 2 shows that total rail passenger traffic has nevertheless
increased over this thirty year period.

On the freight side, rail had a 5 per cent share of the domestic Spanish freight market in
1991, whereas road freight had a 75 per cent share, sea transport a 17 per cent share, and pipelines 2 per
cent. Figure 3 shows the trends in market shares, with rail having a 20 per cent share of the market in
1960, road 42 per cent, and shipping 39 per cent. As Figure 4 shows, total tonne-km hauled by rail in

Spain have declined since 1988,
RENFE'S business units and thelr traffic characteristics are as follows:

Cercanfas. These are the commuter services that operate in twelve cities. Table 6
(Appendix) shows the traffic in different cities in 1990, 1991 and 1992, In 1992 54 per cent of commuter
passengers were in Madrid, 23 per cent in Barcelona, and 8 per cent in Bilbao'. In 1992 this business
sector carried 36 per cent of total passenger-km and about 89 per cent of RENFE's total passengers. The
sector has seen rapid growth in traffic in recent years with the development of rail commuter services.
These have an important role in reduicng traffic congestion in the larger cities in Spain.

'There have been several changes in the calculation methods. Before 1979 a global figure of
traffic was obtained from the revenue data. In that year a new method was adopted, based on continuous
surveys on certain routes and on a global survey in a representative week,

Before 1991 the traffic of Regional and Commuter services was not well known because the fact
that Regional's trains carry Commuter's passengers was not properly accounted for. This means that the
tirst reliable data about the two sectors separately were obtained in 1991, In this year, with the spread of
the VISIR (Integrated selling of tickets without booking in advance) for the sale of both sectors' tickets,
a new method of traffic assessment was adopted. According to this method, the 1991 traffic is 1900
million passenger-kms and 21.1 million journeys.
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Regionales. These consist of services that connect capitals or rejevant cities of less than
500 kms of distance, and those routes that the Largo Recorrido services do not serve. The proportion of
Regionales in total traffic is diminishing, because it operates in low density flows. Nevertheless in the last
years some new products have been introduced in markets with a considerable demand (Catalunya
Express, and Regional Express).

Largo Recorrido. These services include long distance services on radial corridors from
Madrid to different regions of Spain; some transversal corridors; and also international traffic. The number
of passenger-kilometres has fallen, following a trend that was reversed for a period between 1982 and
1985, The loss of traffic is mainly due to the impact of the construction of new motorways and the
competition from regular road coach services. Within this sector there has been some reallocation of
service, concentrating the efforts on the higher quality services (Talgo, first class...) that are most in
demand, and on the routes where the railways were more competitive. Tables 7 and 8 (Appendix) show
breakdowns of long distance tratfic between different corridors and different types of train.

AVE (Spanish High Speed). These services started operating in Aprit 1992 on the new

standard gauge route between Madrid and Sevilla., This sector can be considered in isolation because of
its particular technical characteristics. The main services are between Madrid and Sevilla. Shuttle trains
also operate between Puertolano and Ciudad Real, and the route also has some Talgo trains. Demand has

grown considerably in 1993.

Cargas. Completas. This freight sector includes full-load wagons (on trains carrying
wagons for ditferent clients), full-load trains (trains for a single client) and internal transport. Apart from
the impact of road competition, this UNe has faced a decrease in its market because the traditional clients
of Renfe have been losing importance in the economy in terms of their contribution to GNP as sectors ke
coal, minerals, cement and ofl which move flows of bulk traffic have been reorganised. In addition, otl
traffic has been lost to pipelines.

Transporie Combingdo. This freight sector hauls conventional containers, and also express
trains (TECO} with lower movement needs. The sector has achieved a share of 24 per cent of total rail
traffic, though in the last few years its traffic has fallen. This market, together with long distance butk
traffic and urgent parcels is one of the more promising in the freight business, because of the support of
the European Commission for intermodal transport.

Pagueterfa. This sector consists of three main products. Paquexpress deals with urgent
delivery parcels, operating mainly with passenger trains, especially overnight ones. Cargoexpress
transports less urgent parcels, of bigger size, on long distance trains (CEX). Both sectors have a network
for distibuting and concentrating parcels with some road wansport, In 1992 Renfe lost its monopoly of
providing mail services, and since then Correos traffic has decreased considerably.
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Detailed traffic trends for all the above sectors are shown in Tables 2, 3, 4 and 5 in the
Appendix. Table 2 shows passenger journeys and freight tonnes, and so does not allow for differences
in journey length or length of haul. Table 3 gives a breakdown of the full load tonnage by commodity
group. Table 4 shows the breakdown of traffic in passenger-kms or tonne-kms, while Table S gives the
commodity breakdown of full-load freight.

Revemie and reven 1 traffic yni

We next consider revenue earned from all of the above traffics. The most relevant here
is revenue corrected for changes in the general price level in Spain. The index which we use to correct
current revenue figures (o revenue at 1992 prices is the retail price index.

Table 9 in the Appendix shows revenue from the different types of business at current
prices, and Table 10 shows these total revenues converted to 1992 prices. Table 10 shows that real
revenue from passenger services has been increasing since 1989, whereas real revenue from freight
services has been declining since 1981, the last year for which we have full figures.

Table [1 in the Appendix shows unit prices in terms of real revenue per traffic unit
(passenger-kins or tonne-kms). In 1992 the passenger business earned an average of 5.75 pts per
passenger-km. The high-quality AVE services earned 16.45 pts per passenger-km. Largo Recorrido
carned 6.91 pts per passenger-km. Revenue per passenger-km was lower for the Cercanias (3.79 pts) and
Regionales (4.32 pts) services. Over the passenger business as a whole, the Table shows that real revenue
per passenger-km has remained fairly stable, at between 5 and 6 pesetas per passenger-km at 1992 prices.

Table 11 also shows the decline in real revenue per freight tonne-kin, from 9.07 pts in
1981 to 5.70 pts by 1992. The Table shows how the high value Paqueteria services earn much higher
revenue per tonne-km than the other freight businesses (though these higher revenues do not necessarily
compensate for the much higher handling costs). The trends in this Table are summarised in Figure 6,
which shows trends in real revenue per tonne-km in the three main freight sectors between 1981 and 1992,

There are a number of reasons why unit revenue in the freight sector may have declined:

€Y it length of haul has grown, then the proportion of terminal and marshalling cost will be a lower
proportion of total costs, and so that could explain the reduction in the rates per tonne-km. Tables
12 and 13 in the Appendix show average length of haul for different types of traffic. The
mformation on freight is summarised in Figure 7, which shows some increase in average length
of haul for the average freight business.

2) if the composition of traffic changes towards bulk traffic, rather than wagon load and container
traffic, less movement costs are caused and consequently lower rates per tonne-km would also be
Justified. However, some of the most important bulk products {(coal, solid fuels, petroleum, ores,
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metal, building material) have declined, whilse some traditionally wagon-load traffic such as
timber, cereals and iron/steel products have grown,

{3) if freight rates are set on the basis of the value of the traffic carried (i.e. on the principle of "what
the market will bear”), we can observe if products with a higher value have decreased in volume.
This is the case for domestic automobile traffic, liquid fuels and military haulage. On the other
hand, medium value products such as timber, cement and minerals have increased.

4 if the load factor has risen then it also justifies lower rates. Average load factor is equal to tonne-
kms divided by train-kms. Figure 8 shows average freight train load factor. This figure clearly
shows a fall in average freight train load factors in Spain.

It appears unlikely that the above factors can account for all the changes in real rail freight
changes in Spain, and so we conchude that the failure of these changes to keep pace with inflation cannot
be easily explained in terms of reductions in the real costs of handling the traffics carried.

The railway network

In 1991 RENFE operated a network of 12,570 kilometres of railway route. The Table
below shows the characteristics of this network. Twenty two per cent of the network was double-track,
and the remaining 78 per cent single track, with the capacity problems that involves, Just over half of the
network (51 per cent) was electrified, including almost all the double-track route.

The network is divided into four categories of route, Al, A2, B and C, depending on the
density of traffic that each bears. Those that bear a high density of traffic are provided with better facilities
in terms of signalling, quality of track, electrification etc. The other categories, B and C. are onky
maintained at low or minimum standards of quality.

non electr electritied TOTAL NETWORK
single total single total KMS, %single %elect with AB
1970 9981 10572 1684 3096 13668 85,3 22,7 2119
1975 9328 9832 2088 3665 13497 84,6 2772 3121
1980 8016 8069 3255 3473 11542 97,7 30,1 3996
1985 6499 6510 3642 6200 12710 80,1 48,8 4147
1986 6492 6513 3652 6208 12721 79,7 48.8 4329
1987 6366 6386 3747 6300 12686 79,5 497 4347
1988 6215 6235 3723 6315 12550 79,2 50,3 4396
1989 6123 6143 3811 6422 12565 79,1 51,1 4473
1990 6051 6144 3805 6416 12560 78,5 51,1 4517
1991 6051 6144 3805 6426 12570 78,4 51,1 4539
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The map in the appendix (Average of daily circulation/Promedio diario de circulaciones
par lineas) shows the density of traffic on different sections of route, and the use of the network by

passenger and freight trains.

The str re of railway costs

An important question in analysing railway policy is that of the way railway costs very
with the size of the firm, the structure of the network, and the composition of traffics handled. Provided
sufficient data are available, this can be considered using econometric estimation techniques. European
railway costs have been studied by the Institute for Transport Studies at the University of Leeds, and a
companion study to the present one (Anibarro Garcia, 1993) has extended this analysis to include RENFE.
This analysis uses the translog cost model to analyse railway costs, using annual data on 15 national
railway companies for the years from 1971 to 1990 (see also Preston, 1994).

The results show that with regard to the effects of the size of firm there are increasing
returns to scale for the smaller firms, constant returns to scale for medium sized firms, and decreasing
returns to scale for the larger firms. The RTS measure for RENFE is around 0.7, indicating decreasing
returns (o scale. In turn, this implies that the size of RENFE was too large, though the switch to business
units after 1990 might yield the type of cost-reduction benefits necessary 1o offset these apparent
diseconomies of scale revealed from the RENFE data for the 1971 to 1990 period. Most railways shows
evidence of increasing returns to density, indicating that costs could be reduced by concentrating tratfic
on fewer routes. RENFE is no exception, although there is a steady reduction in returns to density over
the sample period. The evidence of refurns o density indicates that costs could be reduced by abandoning
lower density lines and (where geographically possible) concentrating traffic on fewer routes. Given that
78 per cent of RENFE's network was already single-track in 1991, the scope for reducing costs by
reducing track capacity on individual routes is likely to be limited.

11. Railway policy in Spain.

In this section we consider railway policy in Spain, and how it influences the performance
and profitability of RENFE. In 1987 the Law for the Ordination of Surface Transport was approved, 1o
regutate both road and rail transport. This law determines that services should be provided in the
framework of a free market, with the role of regulation being to ensure competition between operators and
modes. In the case of Railways the planning and authorisation of the services will be decided by the State,
while the operators will be responsible for the operation of the lines and services. RENFE's rofe will be
to run the lines and services of the Integrated National Network which will be defined by the State (Pérez
1992: 30) .
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The Railways Transport Plan (PTF) was also approved in 1987, This plan has the aim of
promoting the railway selectively, defining the general principles of the policy until the year 2000, and
providing the specific objectives of the infrastructure investment, the pattern of services and pricing policy.

These objectives are as follows:

. the network and the services will be adapted to the demand needs, introducing new technology to
provide a competitive service for the appropriate traffics.

. economic factors must guide planning and management, trying to restrain expenditure and to
allocate resources efficiently.

. railways will compete with other modes and should cover their costs with revenue {(or with
government compensations in the case of social services).

. planning will follow:
- PTF: the strategic plan to the year 2000,
- Multiannual plans in the medium term: these are the Contrato Programa
- Business plans which set the annual objectives for management from the economic and

technical viewpoints.

The last Contrato Programa was from 1988-91, and is still in existence unti] the new one
is approved. In this contract RENFE is committed to achieve the following objectives:

- carry a specific number of passenger and tonne-kms, with an increase in each year.

- supply the services with specified levels of quality,

- improve the economic results, according to specific targets.

- undertake the investments planned: for operations and management rationalisation improving
safety.

- develop a new system of tariffs and pricing, trying to ensure that higher quality services cover
their costs.

- rationalise the decision process.

The goverment's commitiments concerned the investment programme, the payment of the
raitway's debts before 1988, and the payment of subsidies and compensations. As Carbajo et al. (1989:
213) show, in these guidelines there is no explicit remit to RENFE for pricing and investment policies, for
instance which costs should be covered, and how to finance the other costs. It was necessary to wait until
1991 t0 obtain the answers to such questions with the implementation of the new structure of RENFE.

In 1991 RENFE adopted a new model of organisation. The Company is organised into
twelve Business Units (UNes), classified as follows:
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Transpor rator
Passenger
AVE
Largo Recorrido
Cercanias
Regionales
Freight
Cargas Completas
Transporte Combinado
Paqueteria

Providers of Services
Stations and Joint Services
Rolling Stock Maintenance
Traction

Infrastructure Management
Infrastructure Maintenance
Traffic Movement {Circulation)

This new model replaces the old one which was based on geographical areas and
functional departments (production, maintenance and purchases, engineering, quality, commercial
management...). Some of these departments continue operating and others have been restructured and

converted into business units.

The first objective of this new model is 1o specialise in the different markets that RENFE
operates which may be profitable or potentially profitable in social and/or in financial terms. The second

objective is 1o obtain control over the Costs.

Each business unit will be responsibie for the consequences on revenues and costs of the
different strategies adopted. The performance of each unit is to be judged against its Account of Results.

They will consist of three categories:

(1) The unit's own revenues and costs

2 Revenues earned from other business units, and the costs of services supplied by other business
units. Calculation of these requires conventions on the valuation of the products or services that
cach business unit provides within the overall railway organisation ie a set of "transfer prices”.

(3) Depreciation charges on capital assets.

Consequently these accounts are intended to control the management of the different
business units and also 0 act as a planning tool in the medium term. This is because they provide signals
about the managers' successes in the achievement of their targets.
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RENFE has decided that the business unit's accounts should include neither the interest
payments for financing the deficits not covered by the state nor those derived from the investment plans
which RENFE thinks should have been undertaken by the state,

In its Business Plan for 1992-935 RENFE set some strategies consistent with the study of
its possibilities for operating in different markets. In the 1993 Budget the translation of such strategies in
terms of economic objectives in the short term can be seen. They broadly consist of improving the margin
between revenue and costs in the different business units. Each business unit also identifies the surplus
capacity that should be removed. These objectives are consistent with the medium term objectives of
obtaining a positive Contribution Balance in five years for Largo Recorrido, Cargas Completas and
Transporte Combinado, and in three years for Paqueterfa, and maintaining a fixed unit cost per passenger

in Regionales and Cercanias.

IIL. The Spanish approach and European Union railway policy

We now consider if this organisational model and the Spanish approach to railway policy
are consistent with the kind of recommendations that come from the European Commission’s railways
policy (Directive of the Courcil, 29t July 1991, 440/91 on the Development of the Community Railways).
These recommendations try to deal with the problems of the financial debts of the firms and the inadequacy
of the raifway infrastructure (Nash,1992). They can be summarised as having the following objectives:

i. To create a framework that allows autonomy in the management of the railways.

2. To set contractual devices to provide transport services of social value (commuter and regional)
between the government and the railways so as to guarantee economic viability of the railway
organisation,

3. To improve the finances of the firms in dealing with the payments of historical debt charges.
To clarify the functions and costs associated with infrastructure management and  transport
operations.

5. To liberalise access to the infrastructure with user charges for access to the network.

We will analyse these objectives and issues in turn:
nomy in the management of the rai

The regulation of railways has been maintained fargely by the belief that railways are a
natural monopoly. Fhis condition meant that the states tried to control fares and charges in order to restrict
the possibilities of railways exploiting monopoly power, and to impose the obligation to accept whatever
traftics were offered to them at these fares. The latter obligations are referred to as "common carrier”
obligations. In most cases the railways were largely protected from outside competition in order to exploit
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their economies. Nevertheless traffic shares have declined even in the markets in which rail was better
suited, and deficits have grown. The solution to the railway crisis comes through defining its role, in terms
of the routes to serve, the levels of service to offer and the prices charged for them. These solutions seek
to deal with the problems of services with low demand, and others where costs exceed the price which rail

users are prepared to pay.

In this context a closer relation between the managers and the results, so that managers
have more responsibility and more autonomy, is needed. The first step towards this objective of autonomy
was the split of RENFE into sectors, with separate responsibility for the different managers. Each sector
manager has different objectives to the others, depending on the financial profitability of their sector and

their efficiency in the use of resources.

The solution given to passenger and freight services is 1o separate out those that operate
in competition with other modes, and should not receive any subsidy (AVE, Long Distance and Freight)
from those that could not survive without subsidy but are required for social reasons because they provide
an alternative transport service (Regional and Commuter). The problem with passenger services is that
the separation between social and commercial services is not clear (Nash 1985: 114) because it is usual
for the business units to operate on the same route and to share costs and revenue. For instance Largo
Recorrido and Regionales have overlapping services, and the Largo Recorrido sector has to to cover all
its operating costs while Regionales does not. The existence of joimt costs and revenues makes the
profitability of the different services difficult to define because the allocation of revenue and particularly

costs will depend on more or less rational conventions.

On the other hand RENFE does not have complete autonomy to decide on the routes o
serve, the levels of service to offer, and the prices to charge. It is constrained because it has no choice
regarding on the size of the network, it is not free to make major service rationalisations, and the fares for
social services have to be approved by the goverment *. These restrictions should mainly affect the social
services, and not those which have to compete more directly in the market.

At the beginning of 1993 a plan to reorganise the passenger sector was presented. It
broadly consisted in reducing long distance services by 5.8 per cent and regional services by 4 per cent.
This objective would be achieved by combining some parallel services, or withdrawing them on certain
days of the week. The plan that was initially devised has been modified, due to withdrawing agreements

*Article 252.2 of the Reglamento 1211790, 28th. Sept. 1990, on the development of the LOTT
(Surface Transport Ordination Law) says that when RENFE proposes to close any line or service or to
modity any other basic conditions of operations (that is the closure or change in the use of stations; the
withdrawal of more than 25 per cent of the services in any line/section of lines or any other action that
aftects the users), it will ask for the Ministry of Transport’s authorization, which will be decided after
taking into account the report of the Communidades Auténomas affected,
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with regional authorities and the Minisiry. At the same time the Largo Recorrido sector is introducing
some improvements in its train fleets to reduce the travel time to be competitive with road in terms of price

and quality.

Since 1993 RENFE has been free to set fares on intercity services and rates for freight,
while the increases in commuter and regional fares continue to be under goverment authorisation.
Nevertheless Cercanias can charge a supplement at weekends. The Largo Recorrido sector is introducing
a differential fare system by trains, depending on the demand in each corridor. The structure will be
similar to the AVE's system, with different prices for peak and off peak periods.

The freight business has introduced some measures to reduce costs and to abandon some
traffics. The most significant are that the minimum size of haul is now greater; the number of operating
terminals for combined transport has decreased; the rates for wagonload traffic have been increased; and
delivery times have been improved. One objective is to change this traffic (especially timber, cereals and
iron/steel) into full train-load traffic *,

2. Contrac

We have seen above that RENFE faces restraints on its performance due to the imposition
of certain obligations by government. In the Contrato Programa (point 5.2) the payment for the
compensation of the Public Service Obligation (PSQ) is set. It includes the following categories:

o Services on lines and branches with low traffic levels which are supplied because of regional or
national interests.

. Regionates and Cercanias services: these sectors are compensated by the obligation of carrying
passengers as was defined in 1191/69 EEC. This compensation covers the difference between the
fare income from these services and the costs, estimated in advance.

. Maintenance, vigilance and depreciation of infrastructure: they are paid in accordance with article
3.1.bof 1107/70 EC. The justification of this subsidy is that the road hauliers do not pay the
infrastructure costs they cause and so RENFE should be treated in the same way, until the
appropriate road charges were set. This subsidy is also established in advance, though in 1992 it
was modified to include the costs of the AVE,

o Normalisation of accounts: this includes some social security obligations of RENFE which are not
borne by other modes (1192/69 EC).

*The importance of wagon-load trains on the profitability of the Cargas Completas business unit
may be clearer with these figures: in 1992 this type of train represented 6 per cent of income, 20 per cent
of costs and 80 per cent of losses of the business unit. The total losses of the business unit were 7934
million ptas, and 6392 million ptas of these were caused by wagon-load trains. (Lineas de Gestion n°® 62,
19th May 1993, page 7).
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We have to consider whether this method of payment gives an incentive for the efficient
use of resources, and also if it provides a good way of monitoring managers’ performance. Following
Nash (1985: 113), these two objectives require different information to be used:

. to know the purpose of the subsidy requires detailed information about the receipts and expenses
of each service/or group of services.

. to use the subsidies efficiency needs to be judged according to the achievement of clear objectives.
This control has to be done in an aggregate level because the existence of joint costs means that
the allocation of these costs is meaningful only at a certain level of aggregation of services.

There is another desirable condition which should hold: transparency in the subsidies’
administration, which means that it should be possible to know the consequences of different levels of

subsidy or different allocations between services.

First of all, the payments are agreed in advance, and so there is an incentive to be
efficient, that is to obtain the objectives with the available resources. The key question is how to define
such objectives for traffic and subsidy levels. The solution that Nash proposes would be to undertake a cost
benefit analysis for regional and commuter services in order to set the level of subsidy, and then give
managers the objective of maximising the number of passenger-km as the rule for day-to-day management.
It has been demonstrated that this i$ a good approximation to the efficient economic objective of

maximising social welfare, and it also gives the managers a clear rule © follow.

In the case of Cercanfas, the business unit receives an additional incentive of 3 pesetas per
extra passenger-km carried over the target. Consequently this sector has an incentive to maximise the
number of passenger-kms. For Regional there is no such incentive, and so its objective is less clear. The
cause may be the existence of services that carry large flows of traffic and so could be social or
commerclally profitable, and other ones that should be withdrawn according to cost-benefit criteria *.
There 1s then a clear cross-subsidisation between services, with a loss of welfare that can only be justified
on political grounds. Most of the regions with unprofitable services both historically and currently have

“There are some Regionales services that show a very poor financial performance. 1n the review
Lineas de Gestion, no. 56, pages 6 and following, some examples of this fact are presented. For instance:

- the service A Corufia-Lugo-Ourense earned, from January to August of 1992, 21.5 mitlion ptas

of revenue and incurred 251 m.ptas of costs (a revenue-cost ratio of only 8 per cent)

- Ourense-Zamora-Medina: 24 and 233.9 (10.2 per cent).

- Gijén-Leon: 54.3 and 246 (22 per cent)

- Vigo-Ourense-Ponferrada-Leon, 90.7 and 335.9 (27 per cent).

These poor results may be slightly improved if we add the contributory revenue to the other
services of RENFE,



FEDEA - D.T. 94-15 by J. Dodgson and P. Rodriguez 15

poor communications, and there is then strong opposition to reduction in their low levels of services even
though the substitution of buses could be a more efficient and cheaper mode of transport.

RENFE's first intention was to reduce some regional services in cases where they carried
less than 50 passengers per day (that is the traffic could be carried by one bus). The possibility of
substituting rail services by bus services is also being considered. There are also changes in fares trying
to reduce the differences between the reduced and the normal fare.

A more disaggregated subsidy, by groups of services, may give a better understanding
about the value obtained from subsidy, and also should imply a lower amount of subsidy if the non-
profitable services in social terms are withdrawn. One possibility would be for the regional institutions o
finance the services. The payment should be based on the avoidable cost, that is the cost that could be

saved if the service no longer exists.

The method of administering the grant is not transparent because there is no clear
guidance as to what the social priorities should be, and which benefits could be gained by different
combinations of fares and quality, and different allocations of subsidy between regions.

Finally, referring to the infrastructure subsidies, there is no way of knowing if they are
Justified in terms of economic efficiency or it they are merely a way of making up deficits, because there
Is no intention of allocating the infrastructure costs to the sectors. Therefore this grant does not pass the
transparency test because we do not know how the figures are derived, and how the infrastructure business
unit is going to controd its costs, and whether it has incentives to reduce them.

3. Improve the finances of the firms, dealing with the payments of historical debts

There are two types of subsidies to RENFE to allow for the interest generated from the
loans to finance: (a) the deficits not paid by the government, which are classified under the heading " State
Account” and (b} the investments made by RENFE that should have been undertaken by the state.

These two items have grown considerably in the last two years, and this is also the case
for depreciation (see page 21). Therefore this is an important constraint on the autonomy of RENFE to
add o those mentioned above,

Apart from these two specific subsidies, the rise in interest and depreciation charges is
also taken into account in the Contrato Programa. The Operating Results targets from 1988 to 1991 were
adjusted to take account of this °.

*In point 18.2 of the Contrato-Programa the way to modify the results before depreciation and
interest, and the Operating Results is established:
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The EC argued that there were three reasons to separate infrastructure and operations:

(1) so that railways would be in a similar position to roads;
(2y  to permit the introduction of competition in the operation of services (the contestability argument)
(3}  to facilitate the operation of international services by single operators.

The similarity with roads argument means that the state should provide the infrastructure
for both modes and charge for its use. The provision of infrastructure on the two modes should be
undertaken according (o the same criteria, the most appropriate of which would be social cost-benefit
analysis. Services should pay prices based on the marginal social costs they impose, though problems arise
(as we shall see in Section VII below) in apportioning joint costs of infrastructure among services.

An important issue is how far the actual management of infrastructure and operations (as
opposed to thetr financial accounts) should be separated. RENFE has been retained as a vertical
organisation, whereas in the U.K. infrastructure and operations will soon become the responsibility of
separate companies. Given the close relationship between investment in rolling stock and infrastructure,

this might create problems in co-ordinating future rail investments in Britain.

The contestability argument is based on the assumption that operation of train services can
be a contestable market. 1f a market is perfectly contestable individual operators have to charge prices
equal o marginal costs because of the threat of entry of new operators if the incumbents’ prices exceed
marginal costs. As long as the industry is not a natural monopoly, prices will also be equal to average
costs. One of the necessary conditions for a contestable market is the absence of sunk costs. This is
certainly not true of railway infrastructure, hence the argument for separating out the allegedly-contestable
component (operations) from the clearly not contestable one (infrastructure). However, attempts in Great
Britain to devise a contestable market for railway operations have not vet proved successful.

The third reason for separating infrastructure and operations is the argument that separate
management would facilitate the development of specialised operators providing international rail services
i a more efficient way. This assumption is also based on fair access charges which atlow new entrants
to compete freely. In order to take advantage of economies of density it could be worthwhile to

(1} the results before depreciation and interests will be adjusted in line with the retail price index.
(2) the subsidised depreciation will be the lesser of the following two figures:
(a) that actually produced
(b} that projected for that year, plus an increase of 10 per cent.
(3) the financial expenses will be the result of the sum of types of financial debts, actualised
according to changes in interest rates.



FEDEA - D.T. 94-15 by 1. Dodgson and P. Rodriguez 17

concentrate the flows on a few routes, and the current tendency is the creation of some joint ventures

between different firms.

Now that we have considered the different arguments in favour of separation of
infrastructure and operations, an important question arises: Does this model permit a better control over
the infrastructure costs and quality than the existing one? The Infrastructure Management of RENFE is
responsible for the functions of providing, maintaining and operating the infrastructure. The objective of
this organisation is 10 optimise the resources in accordance with the economic and technical needs of the
operators. The economic aspect may be guaranteed by a fair treatment in the allocation of capacity. The
technical aspect means that there will be a need to provide good quality infrastructure, in terms of track
quality, punctuality, safety, etc. As noted above, the infrastructure organisation will also have to be
coordinated with the operators in order to make the appropriate investment to take advantage of investment
in rolling stock assets.

These payments should be based on some measure of cost causation, such as train-kins,
speed,time, axle weights, which attempt to charge the marginal social costs for the use of the track and
other facilities. In practice this is extremely complicated in a system where a mix of different traffics
operates, and even more difficult where there are different companies operating.  Section VH considers

the problems involved in assessing optimal infrastructure charges for rail services,

IV. Trends in profitability, and accounting results under renfe's new

organisational structure

In this Section of the report we first review the trends in financial performance for
RENFE over the period from 1984 to 1992, We next present the set of RENFE's results for 1992 under
the accounting conventions used with the new business sector organisation. This shows how the business
results for each sector are devised. It also shows overall make-up of the various forms of subsidy provided
by the Government to RENFE.

Financial performance from 1984 to 1992

The Table on the next page shows financial trends over the period from 1984 to 1992.
The trends in traffic and prices underlying the revenue trends were discussed in Section 1 of this report.
A major feature is the increasing importance of passenger revenue in relation to freight revenue as a
proportion of total revenue, On the cost side, staff costs have declined in real terms but have remained
a constant proportion of total costs despite a substantial reduction in the total number of employees.
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OPERATING RESULTS AT CURRENT ANIY 1992 PRICES. (million ptas)

1984 1985 1986 1987 1988 1989 1990 1961 1992
48046 55308 55761 59453 64107 65537 75030 78749 93936
50837 53221 52387 54431 56011 57857 58645 56864 53403
17332 20749 25661 29658 28485 31064 38000 32528 34854

116215 129278 133809 143542 148603 {54458 174996 168141 182233
145689 142655 146242 147791 144063 150114 162044 178754 187862
111205 101419 99310 97779 96983 100859 117728 125721 134880
20252 23704 25848 28642 30958 35343 38400 50178 60038
70134 64965 64247 62348 02515 58947 63051 68547 83553
i730 0 0 -1067 0 Q -7323 6846 13876
34901C 332943 335047 335493 334521 3452463 373900 430046 480209
98885 92115 96751 107111 109447 112661 118928 124098 1405800
70134 64965 64247 62348 62515 58047 63051 74288 87262
169019 157080 160998 169459 171962 171608 181979 198386 227862
-140679 -114996 -111743 -102028 -92445 -96515 -104776 -136334 -140509
-232795 -203665 -201838 -191951 -185918 -190805 -198904  -261905 -297976
-63776 -46585 -40840 -22492 -13656 -19197 20180 -63519 ~70114
-62046 -46585 40840 -21425 -13956 -19197 -12857 -56673 -56238
1984 1985 1986 1987 1988 1989 1996 1991 1992

84143 87027 800643 7028 80925 78941 88458 83395 93936

§9031 83743 75763 72353 70705 69690 66266 60219 53403

30354 32048 37112 39423 35958 37418 43013 34447 34894
203527 203418 193518 190803 187589 186049 197737 178061 182233
255145 224467 211499 196451 181858 180817 183102 189300 187862

194753 159897 143625 129973 122429 121488 133027 133139 134880

35467 37298 37382 38072 39080 42572 43390 53139 60038

122820 102222 92916 82876 78916 71003 71245 72591 43553

3030 0 0 -1418 ¢ 0 -8275 7250 138706

611221 523884 485421 445955 422282 415880 422489 455419 480209
173177 144942 139924 142377 138160 135704 130705 131420 140586
122826 102222 92916 82876 78918 71003 71245 78671 872622
296003 247164 232839 225254 217076 206707 201950 210091 227862
-246371 -180945  -161606  -135621 -116698 -116255  -118392  -144378 -140509
-407694 -320466  -281903  -255151 -234693 -229830  -224752 277357 297976
-i11691 -73301 -59064 -29898 -17617 -23123 -22802 -67267 -7G114
-108661 -73301 -59064 -31316 -17617 -23123 -31077 -60017 -56238

PEREZ SANZ (1992). MANAGEMENT REPORTS 1991, 1992 RENFE

THE SUBSIDY FOR ANTICIPATED RETIREMENTS ( O.M. DEL M° DE TRABAIO, DECEMBER 1986) WAS NOT
INCLUDED, NEITHER AS REVENUE NOR AS EXPENSE, IN ORDER TO OBTAIN A CONSISTENT COMPARISON.
THIS SUBSIDY AMOUNTED 8075 MILLION PTAS IN 1987, 11075 M. PTAS FFROM 1988 TC 1991, AND 3000 IN
1992.

PSG INCLUDLS REGIONAL, CERCANIAS, INCENTIVO, INFRASTRUCTURE, AK LINES AND NORMALISATION,
RBDI: RESULTS BEFORE DEPRECIATIONS AND INTEREST, IS THE DIFFERENCE BETWEEN TOTAL COST
AND INCOME FROM TRAFFIC.

OPERATING RESULTS: RBDI PLUS DEPRECIATIONS AND INTERESTS,

MANAGEMENT RESULTS: OPERATING RESULTS PLUS SUBSIDIES

MANAGEMENT* DOES NOT INCLUDES EXTRAORDINARY RESULTS

REV/COSTS DOES NOT INCLUDE "OTHER REVENUE",
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RENFE fingncial resuits for 1992

TFhe next four tables show the financial results for 1992. The tables show

. Management Results (Total Revenues and Expenses)

. Revenues and Expenses of Operating Business Units before Subsidies and Common Costs
. Direct and Transfer Expenses and Revenues of Business Servicing Units

. Revenue and Expenses of Infrastructure Management Business Units

The contents of these four tables are as follows.

Management Results (Total Revenues and Expen 1992

This table shows the revenue for the different business units, together with the OSP and
incentive subsidies allocated to specific business units. From this table it is possible to derive the total
financial losses of RENFE in 1992 before receipt of government subsidy. This was 301,976 million pts.

made up as follows:

OSP, Regional 19,139
OSP, Commuter 17,793
Incentive, Commuter 6,300
Infrastruciure Compensation 92,670
Other Compensation 91,690
Subsidy Decree 86 3,000
Trading Loss 57,508
Extraordinary Negative Results 13,876
Total 301,976

This sum is equal to 1.65 times the revenue of 182,233 million pts from rail users.
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Management Results (Total Revenues and Expenses), 1992

(Millions of Pesetas)
INCOMES

Passengers
AVE
Fong Distance
Regional
OSP*
Commuter
Incentive
osp*
Goods
Full Loads
Fractionalized Loads
Others
Other Compensations
Infrastructure
Others
Subsidy Decree 86
Total

EXPENSES
Personnel

Traction Energy
Services and Materials
Retirements Decree 86
Total

RESULTS BEFORE DEPRECIATION AND INTERESTS

Depreciations
Interests

RESULT OF TRADING YEAR MANAGEMENT

8,440
33,864
9,303
19,139
22,329
6,300
17,793

42,129

11,274

92,670
91,690

137,168

53,403

34,894
184,360

3,000
412,825

187,862
29,220
105,660
3,000
325,742

87,083

61,038
83,553

-57,508

Also accounted for in the trading year are 13,87¢ million pesetas shown as extraordinary negative results.

* Public Service Subsidy

Source: RENFE Informe de Gestion del Ejercicio de 1992 June 1993,
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This table shows the revenue and costs of the different operating business units shown in the
previous table. As well as the traffic revenue, the table also shows income from transfers from other
business units. The principles underlying the transter prices are explained in the following section, section
V, of this report.

There are two types of expenses for each operating business unit. The first, "operating
expenses”, consist of the costs of personnel, services and materials, depreciation and working capital
expenses employed by each sector. The second, "handling charges”, show transfer payments to the three
business servicing units: stations and joint services; roliing stock maintenance; and traction. The next-to-
last row of the table shows the operating loss of each of the operating business units. These figures will
be used in the cost allocation exercise in section VII below.
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Revenues and Expenses of Operating Business Units before Subsidies and Comaon Costs, 1992
{Millions of Pesetas)

AVE Long Regional Comnuter Fully Partially Toial
Distance Laden Laden
Goods Goods

Customer revenue 9282 54953 9307 22758 42588 11403 150291
® By Traftic 8440 53864 9303 22329 42129 11274 147339
& (Hhers 842 1089 4 429 459 129 2952
Income from transfers 19446 1025 2118 7187 3261 153 15690
Total Income 11228 55978 11425 29945 45849 11556 165981
Operaling expenses 10301 28207 4682 25430 15436 12920 96982
& Personnel 2455 3678 2534 14825 5701 3887 33040
& Traclion cnergy 680 0 0 0 G G 680
& Scervices and matesials 5625 18508 268 5341 1808 6186 37736
e Depreciations 1461 5718 1762 5238 7230 240 21649
® Working capital expenses 80 303 118 32 697 2607 3837
Handling charges 396 40549 16625 21823 50115 5650 135458
@ Stations 96 9373 3416 4019 10690 1890 29493
& Maintenance material 25 6430 4435 4437 3148 485 18960
& ‘Fraction 0 22416 5425 10809 350806 2333 TH067
& (lhers 275 2330 3349 2558 HBH 1235 10938
Total cxpenses 10697 68750 21307 47259 65551 18870 232440
Contribution
Balance-sheet
Before 53] -12718 -9882 -17314 -19702 -71314 -66459
Compensation
.80
Ixtracrdinary result Q 242 89 839 49] 22 1683

' Public Service Subsidy

Source: RENFIZ Informe de Gestion dei Fiercicio de 1992 June 1993
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This table shows results for the three business servicing units. Their main source of revenue is the
transfer payments from the six operating business units set out in the previous table, and, in the case of
stations, from the infrastructure management business units. Their expenses, which consist primarily of
the costs of the personnel and materials they employ, are broadly in balance with their income.

Direct and Transfer Expenses and Revenues of Business Servicing Units, 1992
(Milkions of Pesetas)

Stations and Rolling Stock Traction Total

Jomt Servs. Maintenance
Customer Revenmue 3079 16525 17 19621
By Traffic 0 1] 0 0
Others 3079 16525 17 19621
Income from Transfers 51744 33143 81396 166283
Long Distance 9373 6430 22416 38219
Regional 3416 4435 5425 13276
Caommuter 4019 4437 10809 19265
Full Loads 10690 3148 35086 48924
Partial Loads 1899 485 2331 4715
Infrastructure Management 21384 536 475 22395
Traction 773 13647 0 14420
Others 190 25 4854 3069
Total lncome 54823 49668 81413 185904
Operating Expenses 50545 49339 71106 70990
Persomnel 36273 27812 35652 99737
Traction Energy 0 0 28540 28540
Services andd materials 11139 19273 710 31122
Depreciations 3054 1610 6173 10237
Working Capital Expenses 79 1244 31 3154
Handling Charges 5644 1118 15007 21769
Total Expenses 56189 50457 86113 192759
Contribution Balance-Sheet -1366 =780 -4700 -6855
Extraordinary Results -442 -46 -76 -564

Source: RENFE Informe de Gestign del Eiercicio de 1992 June 1993

This table shows the income and expenses of the two infrastructure business units,
infrastructure maintenance and traffic movement. However their income consists of minor amounts of
revenue, so the table is largely one of costs.
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Revenues and Expenses of Infrastructure Management Business Units, 1992
{Millions of Pesetas)

Infrastructure Traffic Total

Maintenance Movement
Customer Revenue 3867 35 3902
By Traffic 0 0 0
Others 3867 35 3902
Income from Transters 671 139 810
Total Income 4538 174 4712
Operating Expenses 80822 5657 86479
Personnel 30649 4839 35488
Traction Energy 0 0 0
Services and Materials 22592 639 23231
Depreciation 25318 147 25465
Working Capital Expenses 2263 32 2295
Handling Charges 1288 29352 30640
Total Expenses 82110 35009 117119
Contribution on balance-sheet ~77572 -34835 -112407
before compensations O.S.P.”
Extraordinary Results -5903 22 -5881

"Public Service Subsidy

Source: RENFE Inform 1992 June 1993

V. Theory and practice of transfer prices

As has already been mentioned, the business units' success in the performance of their
objectives will be controlled through their accounting results. 1t is therefore necessary that each be
responsible for the revenue and costs they generate, and that these are defined in a clear way.

As we saw in the previous section, in a vertically integrated firm like RENFE there are
business units that provide services to one or more other units (here the problem of allocation of common
and joint costs may also arise), and there are also relations between other units whose main objective is
not 1o be a provider of services. In such cases valuation of services by means of "transfer prices” are

needed.

RENFEE has not tried to allocate all its assets to the business units because it thought that this
would not altow the units to detect surplus capacity. (This is the opposite to the method adopted by British
Railways in their sector management system before privatisation). What RENFE have done is to allocate
those assets that are more specific: rotling stock, stations and marshalling yards that are devoted to Cargas
will be managed by this business; stations that are used to control the traffic will be transferred to

Circulation, etc.
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The transfer price policy needs to be a policy of strategic coordination between the business
units, since it will influence the demand and supply of services in the medium and long term, as well as

the size of the Providers of Services business unifs.

As Gould (1964: 61) indicates, the transfer price mechanism may replace administrative
coordination between the divisions in the same way that the price mechanism may coordinate a total
decentralized economy. In the same way as this, the problems of imperfect competition, external effects

and decreasing costs arise.
Gould indicates three main problems related to transfer pricing

(1) Transfer prices should be specified in such a way that the division can use it to determine its
individual output policies in a way consistent with the maximization of the corporation’s profits.
This means that the transfer prices should be equal o the opportunity cost of providing the service
to the corporation.

(2)  The divisional profits may not reflect the efficient use of resources by the manager's division. This
question has to be allowed for in order to judge the performance of the managers in a fair way.
There is therefore a trade-off between the first two aims: one division may be acting in a consistent
way with the objectives of the firm, but at the same time may be making losses.

{3)  Practical problems of devising procedures to obtain transfer prices within the firm.,

Ezzamel (1991: 61) reviews the different market situations where transter prices can be
derived following the classic economic theory. To do this is necessary to asume that quite restrictive

conditions hold 9.

It the product can be traded in a perfect external market, the transfer price should be the
market price, because it reflects the opportunity cost of the product/service to the firm. The division has
to be free to contract with this external market, Doing this, each division would maximise their profits as
well as the firm's profit. There would also be savings in information transmission. The resulting transfer
prices may also be used to judge the performance of the managers in a fair way,

The assumptions are the following:

(1) the firm has two divisions,

(2) the work technologies are independent as well as the demand for their products/services.

The first condition means that the operating costs of each division are independent of the level of
operations of the other. The second assumes that the external sales made for one division do not affect
the external demand for the products of the other division.

{3) the main objective is the maximisation of the corporation’s profits, and then the division does
not have total autonomy in their activities. (Ezzamel, 1991: 61).
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The existence of imperfections in the outside markets makes the internal trading between
divisions more desirable because it can minimise some costs and uncertainties. There are some important
features from the analysis of the case where the buyer and the seller prices are not equal;’

. if overall profit is the objective, some external rules have to be imposed to avoid the use of
monopolistic power, thus reducing the autonomy of the divisions.

. there are incentives for only one division to trade internally, if only one receives all the benefits
fromi this action.

. divisional profit cannot be used to assess divisional viability in a rational way.

If the outside market presents major imperfections, internal trading is much more desirable.
The above limitations are also present and there is the possibility of business units using information in
their own interest rather than in that of the overall profit.

In the absence of outside intermediafe markets, the best solution would be to produce the level
of output that maximises the overall profit. If the final market is competitive price should equal marginal

cost.
Ezzamel continues by considering the limitations of the traditional economic theory model:

s the traditional model assumes independence of technotogy and demand, conditions that are quite
restrictive assumptions.

. it gives the most importance to the overall optimality at the expense of maintaining divisionat
autonomy, which may cause adverse behavioural consequences.,
It also supposes that the top level of management can get the managers to act in favour of the
overall interest, but this may not to be so: if the top level of management does not have the
information to judge the managers' actions; or if the divisional managers act in their own interest
and if the perception of risks of the managers leads to suboptimal actions.

. the use of TP being equal to marginal cost reflects the opportunity cost if the market for the
interimediate good/service is highly competitive or if there is only one demanding division.

"We can devise the optimal transfer price when there are different prices for the seller (Ps) and
the buyer (Pb). There are different cases, depending on the relative position of these prices in relation to
P, that is the price where the marginal costs of the internal division (the curve that represents the
opportunity costs for the firm to purchase externally instead of doing internally) intersects the net marginal
revenue of the final division (the curve that represents the opportunity costs of selling externally when it

is possible to do internally).
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The case of RENFE 1s that of a firm faced with competition by road and other modes both in
the freight and in the passenger markets. However these markets are quite regulated. Consequently the
opportunity cost may not be the marginal cost. On the other hand, it is probable that more than one division
demands the same resources, and then the opportunity cost would be the highest of the marginal costs or
the revenue forgone by diverting resources from aliernative uses.

As we will see In the joint cost section, the marginal cost is usually taken as the variable cost
and then if the wansfer price is set equal to variable costs the division would not cover its fixed costs and
act as a profit centre. To avoid this problem, some intermediate system is sometimes used. This may
consist of a unit variable cost plus a certain amount to cover the fixed costs. This charge may be negotiated
according to the capacity that the seller devotes to the buyer. This method does not allow us to determine
the existence of excess capacity in the seller division. Another method would be to charge the complete
costs of the division, the fixed cost of the seller would then be translated into variables to the buyer. This
procedure would neither show the surplus capacity nor allow us to find it.

in summary, the main limitations of the above analysis are the oversimplification of reality
and not allowing for the organizational and behavioural considerations within the firm, One organizational
issue in transfer pricing systems is their contribution to the requirements of differentiation and integration
of company divisions. The system may improve the differentiation of the business units if the transfer
price give the correct signals to those responsible for the different stages of production, for example to
reduce surplus capacity. If the transfer price system is defined in a standard formula for instance, it ¢can
help to achieve integration between the divisions in the firms, facilitating trade within them and reducing
the problems of negotiation,because in the case of absence of outside markets the transfer price may reflect
the ability to negotiate rather than the ability to control their own costs.

In RENFE the transfer prices in 1991 were calculated by dividing the total costs between the
different users, according to certain physical units. In 1992 this system was changed because it was thought
that they transferred the costs due 10 excess capacity to the Transport Operators. In this way the providers
of services lost all control over the improvement of any inefficiency in the provision of services.

In 1992 the prices were calculated by multiplying the 1991 wansfer prices a series of
coefficients that included (a) increases of the prices born by the Providers (energy, external services, unit
cost of personnel, etc) and (b) specific targets of productivity improvements. In the case of Rolling Stock
Maintenance, and Station and Joint Services, there was a readjustment of the transfer prices.

The Operators perceive the services as a variable cost, and there is then the possibility of
transtating the adjustments of their supply into better operating results. These changes affect the supply of
the Providers of Services, because they may generate a resource surplus that would be translated into their
accounts as a negative margin. The adjustment of their productive resources is the economic objective of
these business units,
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In 1993 the transfer prices, apart from those for energy, have been set equal 10 1992 ones.
This imphies a global target of productivity improvement for these business units, that amounts to the
increase in their unit costs. In the Operating Budget 93, an identification of excess capacity has been
determined, broadly in the form of excessive personnel and locomotives.

We will consider some of the transfer prices of the different sectors, according to the most
recent information we have (RENFE, 1990). In this document there is a comprehensive study of the
different costs that each unit has to transfer, the desirable transfer prices and the physical units on which
to base them, and also some conventions about the responsibility that each unit has for different actions.
This is the way o ensure that each section is acting in accordance with the global interest of the company.
Most of the transfer prices are based on costs, because there are few possibilities for trading in external
markets. One important consideration is that there is a search for simplicity, because in the beginning of
the system it was not thought to be hefpful to use too exact or complicated a system,

1. Traction

Transfer prices have been based on loco-minutes (personnel), GTKH (energy), and foco-kms
(depreciation and maintenance). These are variables that can represent causation of costs in a fairly clear
way. In the first stages of the system there was no discrimination between diesel/electric, type and class
of locomotive. There is a problem because the business unit has to use its resources in the most efficient
way that may not coincide with the demands of the operators. Instead of this more realistic system, an
average price has been set. This method could be improved when the transfer system becomes more
developed. Responsibility for Iocomotive renewal was also allocated to the Traction business unit: the
decision as to whether or not to replace a locomotive comes from a comparison between the average price
and the unit costs of each focomotive.

2. Rolling stock maintenance

There were two systems in mind when the system was devised. The first consisted of charging
the business units for any expenditure incurred with the technical responsibility of the program of
maintenance being that of the owner of the equipment. The second and preferred option consisted of
paying a charge per train-km as a payment for the commitment of the business unit to adopt this technical
responsibility. With this system the maintenance includes all kinds of operations (apart from the major
repairs). It also incorporates a premium or penalty for the quality, reliability and availability of stock.

Major repairs (in the case of accidents or renovation) are considered as a special case because
of their importance. This is the appropriate time for assessing the desirability of investment in rolling stock
as a part of the overall decision on services. For instance a program of complete renovation of old
tocomotives could be avoided if the service on which they are used is found not to be profitable.
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3. Station and joint servic

The document is not very explicit on the different kinds of services, and the appropriate
transfer prices. It may be due to the non-specific type of the services offered. In general the charges
should consist of a fixed amount plus a variable one. Then each business unit would receive a fixed cost
depending on the number of stations used, and a variable one depending on the actual use made.

The services include a large list of activities:

. passenger terminals: the transfer price consists of a charge per passenger weighted by the services
provided. This point seems (0 be a matter of negotiation rather than g fixed price.

. sale of tickets and freight check-in: they will be charged according to the number of tickets.

. loading and unloading of freight: the costs will be translated to the Cargas business unit in the form

of an average price. It is possible to consider contracts with other parties.

. marshalling, shunting and cleaning of trains: the transfer prices suggested are quite vague, but they
seem 10 be based on costs, as well as the services to particular divisions.

. traffic information: these will be incorporated as a percentage addition to the other services because
there is no other basis for allocating them.

B circulation: the costs will be transferred to the Circulation business unit.

. delegated services: they may include activities done by the station as a result of its geographical
situation: customers' attention, after-sales activities, concentration and dispersion of parcels, etc.
This cost will be included directly, or as a percentage in the total service.

. use of buildings and other assets: there is no transfer to other business units for the use of buildings

apart from the general expenses.
4, Pg 11

The special operating characteristics of this business unit makes the definition of transfer prices
necessary. When the business unit uses their own trains (for instance Cargo Express) it has to pay the costs
of traction and stations. It may operate by including some wagons on passenger or other freight trains. In
the former case the passenger business unit will only charge the marginal cost caused, in terms of traction
energy depending on the GTKH (gross tonne-km hauled or TKBR). In the latter case the system changes
because Paqueteria will receive transfer charges reflecting traction costs including personnel, energy and
depreciation, and marshalling and station costs. The last possibility comes when this business unit does not
use a complete wagon but a part of it, and then according to the marginal cost principle should not be
charged at all apart from the extra stops it requires.
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5. g:;i]-glls E‘S]lnpliii'lf

This business unit will receive all the costs of the stations that it uses specifically, and also all
the specific computer system it uses. It will also pay for traction and for station services, and will charge
Paqueteria those costs that could be associated with its activity.

6. Passenger rator

Frequently a train will consist of rolting stock from different business units. In such a case

there is a transfer price at the cost price, including maintenance and traction.

VI. The joint cost question

In this section of the report we consider the joint cost problem of allocating costs to different

railway sectors or business units. These problems arise in particular with infrastructure costs.

Alternati 208t classifics

The literature on railway costs uses similar concepts under different titles. It may be
worthwhile to mention different forms of' ¢ost classification:

. variable: are those costs that vary with output, for instance train crew and energy.
. semi-variable: for instance vehicle maintenance, depreciation and terminals,
. fixed: are those cost that do not vary with changes in output. Under this heading would be track,

signalling, administration and general expenses.

(2) Direct and indirect

This is similar o the above classification, the direct costs being those that vary with output
(variable and semi-variable) and the indirect costs being those that do not (fixed).

(3} Avoidable and non avoidable

The first category are those that could be saved if a certain activity ceases operation. The other

costs would confinue to be incurred.
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(4) Specific, common and joint ¢osts

. specific: these are the costs that can be allocated to a certain activity/sector and that could be
removed if the sector no longer exists. For instance, if a service is run with special trains that are
not shared with another sector, i.e. AVE, all the personnel costs of operating the service could be
allocated to it.

. common : these are the costs shared between two or more activities which can be attributed to them
according to some physical unit of output. Such costs could be reduced by a certain proportion if
one of the activities were removed. Most of the personnel cost could be included in this category,
for instance station and marshalling staff. In the same way some of the signalling, terminal and
track facilities are common to some services, and could be reduced with changes in their output,

. Joint: the cost of providing two or more products or services whose production cannot, for physical
reasons, be separated; providing one service automatically makes the facility available for another
(British Railways, 1979: 25). These joint costs are then the costs of facilities shared with another
service which cannot be reduced arf all if the service under consideration is withdrawn. The typical

exampte would be the earthworks, tunnels, bridges, etc.

The separation between these different cost categories is not fixed because it depends on the
aggregation of the services. For instance some specific costs to {reight, i.e. marshalling yards, are joint

between (he different types of freight traffic.

Beesley and Kettle define joint costs as the difference between total costs and the sum of
avoidable cost if’ all the services were withdrawn alternatively, keeping the other sectors constant, They
are then the costs that cannot be attributable to a single service but only to a mix of them, These authors
distinguish two types of such non attributable costs: those arising from technical necessity (as with track
capacity this would be the cost of one single track maintained at minimum standards) and those arising
from economic convenience where the possibility of separate production does exist (for instance the use
of big wagons, if well utilised, provides significant economies of scale) (Beesley & Kettle 1985: 21).

Measurement of the profitability of the overall activity of RENFE is not a problem because
it is simply equal to revenue minus costs. However, if we are concerned with the profitability of the
different sectors/subsectors the problem of how to allocate the costs arises. The analysis of sector costs

is important because it allows managers:

. to know the financial/social worth of retaining, withdrawing or opening some services,
. 0 know the financial/social worth of accepting or refusing some traffic,

Stewart Joy (1964, 1971) was one of the authors who tried to change the classical view about
the problem of commom and joint costs. Joy argued that traditionally it was thought that the railways
business had a large proportion of fixed costs. Then additional traffic could be attracted with a small
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increase in total cost, and welfare could be maximised by charging the marginal cost of carrying this
traffic. This practice was broadened to the rest of the traftic, only recovering the short run variable costs.

The mistake in this argument was the estimate of the marginal cost. Joy showed that some of
the "fixed" cost could be avoided if the production of some services were reduced. For example double
or multiple track may be converted into single track, the standard of track maintenance may be
downgraded t0 a minimum level, administrative costs may be cut, etc. There is then "the possibility to
change over the wide range of present costs and long-run fixed costs,and that all expenditure above the
long-run fixed costs should be recognized for what it is: a variable cost, due solely to the level and pattern
of demand, and avoidable at the railways' option” (Joy,1964: 145).

The existence of different categories of track maintenance reinforces this idea. We have
mentioned in section I that RENFE has divided its network into four categories (Al, A2, B and C),
according to the number of trains and the speed at which they can travel. Each category is provided with
the capacity needed 0 match the demand, with different signalling facilities and different quality of track

maintenance.

We will next explain different methods of calculating the profitability of railway activities
through the allocation of costs. However, the importance given to the allocation of costs does not mean
that there are no problems on the revenue side. One of the reasons argued against the closure of certain
unprofitable local services was that they may provide additional revenue to other rail services in the form

of "contributory revenue”.
L. Total cost aflocation

Here sector profitability is obtained by sharing all the costs among the sectors, on the basis
of some physical units of output. We have already mentioned the problem that some fixed or indirect joint
costs (terminal, track and signalling) have to be allocated arbitrarily. This method ignores such difficulties
and allocates such costs in terms of the train-kms, tonne-kms, train-minutes. This may be an acceptable
method if the percentage of those costs is low or when the output is homogeneous.

This method does give a false view of the potential cost savings if a service is reduced or
withdrawn. Let us consider the example of a route where a social passenger service and a profitable freight
service operate, the first one causing the main part of the infrastructure cost of the route, and the second
adding only a smaller part of such costs. If the total costs were shared according to the total cost allocation
method, it might be the case that the freight service then appeared to be unprofitable and was withdrawn.
The social service would have to support all the costs, and this is clearly a suboptimal situation.
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niing contri

This method only charges the sector/product/activity those costs that may be directly and
specifically related with its output. The margin between revenues and costs is the contribution to the
indirect joint, unallocated, costs. The sector's financial performance is then judged by the level of
contribution according to some standard (per unit of output), rather than in absolute profit levels. These
targets can vary 1o allow for some kind of constraints, to produce a flexible system of evaluation. The
problem is that the appropriate level of contribution each service was expected to make is not always clear.

How can we use this method to assess the financial worth of traffics? The minimum level of
acceptance would be that prices should cover the short run marginal costs, which should be obtained using
the next method (avoidable costs). Some kind of discrimination is also needed to rank the value of traffics
and then to ensure the optimum allocation of resources to the alternative traffics. The major theoretical
Justification for the retention of this method in Britain before the 1980s was the supposed invariability of
infrastructure cost with changes in traffic volume, the traditional viewpoint that Joy has criticised. The
accounting contributions method does not give sectors responsibility for infrastructure costs and there was
a risk of under achievement and extending short-run activities into a tonger period. (Allen,1989 :101)

RENFE has adopted this method in the sense that no business unit is going to be responsible
for the infrastructure cost that each may cause. We have seen that the justification of doing so was so that
railways were 10 be treated in the same way as road haulage, rather than the classical argument that

railways had a high propoertion of fixed costs,

3. Avoidabie costs

This method tries o identify those costs that can be associated with a specific activity, and
those that are indirect joint costs. This latter category can only be allocated in an arbitrary way. This
analysis iries to answer two questions: (British Railways 1979; 18)

. for each element of cost; does it vary with the output of any individual sector/service?
. if a particular activity/sector no longer exists, which costs would be avoided?

This separate identification of the specific costs gives a high degree of certainty in profitability
evaluation. This is a useful approach in industries where the joint indirect costs are a high percentage and
where it is necessary to have a reasonably exact view of the sector profitability, including some element
of joint indirect costs. In this context the avoidable element of evaluation of the indirect joint costs offers
some measure of what the contribution of a sector should be,

To determine cost causation Joy (1971: 11} suggests that the best way will be to find the peak
period and study the mix of trains. If in this peak period there are some passenger services with a short
headway (it could be the case of Cercanias in Madrid), they will determine the track and signalling
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requeriments. The trains that operate off-the-peak will cause a small amount of additional costs, for
instance tear-and-wear costs. The question needed to determine the causation of costs would be that of
which costs could be saved by eliminating trains and rearranging the remaining, Joy continues by saying
that the effects of this method are that (1) if there are predominant traffics on certain routes, these services
should pay most of the costs of the route and (2} on all routes, each traffic should earn enough to cover

the costs of the facilities that they use exclusively.

The avoidable cost method gives us (1) the minimum revenues (or social benefits) that
particular traffics should generate to survive, and (2) aiso sets the lower limits to their respective prices.

The application of first of these two principles to the closure of lines may be explained with
the following example (Dodgson, 1977: 164). Let us suppose there is a route where two services operate.,
The first is a social passenger service obtaining social benefits B, and causing specific costs by C,
(including alf the avoidable ones). The second is a freight service with social benefits B; and costs C;. The
unallocated joint costs for both would be J. These joint costs may be shared stations, signalling facilities
etc. It is important to note that these joint costs could be avoided if both services were withdrawn. The
rules for the closure of individual services would be B, < C, and B, < C,. If one on them covers its specific
cost and not the other, the latter service should be withdrawn. The condition for the remaining service to
be maintained would be B> C+]J. Another possibility is when both services cover their respective specific
costs but together they do not generate enough contribution to cover the joint costs. In this case both

services should be withdrawi.

The second principle is explained by Joy (1971). He argues that where the freight market is
a competitive one, the railway should take the road haul price as given and accept the traffic if at this price
(or a lower one allowing for the better quality of the road service) the railway can cover the avoidable
costs of the freight traffic and if possible make a contribution to the unallocated joint costs, If possible,
prices should then discriminate between traffics in order to maximise the contribution made toward joint

COSLS.

RENFE is actually adopting this approach in the freight sector, but without taking the
infrastructure costs into account as Joy suggested. The managers assume that at their actual operating costs
they are "out of market” in some cases, because the price the market is prepared to pay is lower than their
costs. There are two solutions: either abandon the traffic or reduce raitway costs. The second possibility
was the preferred one though the most unprofitable traffics are being abandoned. This policy requires a
good knowledge of the costs and prices of the competitors and of course a better understanding of
RENFE's own costs.

This strategy can also be applied to the commercial passenger services, where there is
competition from regular coach services and also from airlines. RENFE would need to study the prices
and costs of these operators to consider the desirability of undertaking different actions such as reducing
or increasing services by a smaller or larger percentage. The case of AVE may be a good example. The
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price of AVE has to be set with reference to the other modes. The AVE's fare is higher than coach's
because of the higher rail quality, i terms of travel time. On the other hand, the AVE fare is cheaper than
Iberia's flights, providing a similar level of service (Iberia obtains profits in certain routes of the domestic
market, which compensate the losses that other unprofitable services generate (inland flights, for
instance}). RENFE's policy may be justified in economic terms if revenue from traffic covers the
avoidable costs if causes and also provides a contribution to joint infrastructure costs, and ai the same if
time there are considerable benefits to consumers. This latter point is evident by the large percentage of
generated traffic. Another issue would be that at the first stages of its operations AVE may be trying to
attract people, charging a low price to attract custom. The ratio of revenue from traffic/operating costs
of .79 in 1992 may support this belief,

Finally it is important to note the problem that the non avoidable cost may be a large
percentage of the total infrastructure costs. Allen (1989: 99) says that in the UK they amounted  over
50 per cent of all infrastructure costs. This did not meet the basic requirement that managers have
reponsibility for all costs. This was added with the next cost allocation methods, the prime user and sole
user methods, These were adopted by British Rail with its system of sector management in the 1980s, but
are being abandoned with privatisation and the split (see below) between infrastructure and operations.

The prime user costing meth

This method allocates the infrastructure costs of each section of route (or other kind of joint
cost) in a bottom-up way. Firstly, a hierarchy of users in an increasing order of importance is determined.
The next step is to obtain the costs that could be avoided if the least important sector were removed, and
s0 on, At the end the prime user is allocated all the remaining costs, including those that cannot be
attributed to the other sectors, Therefore any surplus capacity is not identified.

The method presents a nutnber of problems:

. the allocation of costs depends on the hierarchy. This ordering has to be chosen section by section
in order to treat all the users in a fair way. However it could be a matter of dispute between
Sectors.

. it supposes that once one sector is removed the other will be operating its previous level of service.
In practice there may be some benefits if the existing users were to reorganise their services to
make better use of the remaining infrastructure facilities.

. the avoidable costs are influenced by variations in the timetable.

. the infrastructure cost on each section of route is an average of annual costs, if allowances for
renewal of particular categories of infrastructure are included. The saving of costs, from the
withdrawal or rectructuring of services, has to take this fact into account, especially if renewals
were inminent (Dodgson 1984: 229),
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5. The sole user costing method

The process is the reverse of the prime user method before (top-down). The costs of having
the optimal capacity for the services of the primary user in the hierarchy are caiculated, and then those
of the rest are added in. The advantage is that it is possible to compare the sum of the costs calculated for
cach user with the existing track costs in order to identify any surplus capacity. This surplus capacity may

be of two main types:

. physical surplus: too many tracks, switches or signals for modern traffic requirements.

. technological surplus: this is rather more complex and relates to the most cost-effective pattern of
services which can often be obtained with modern facilities and, in particular, modern signalling,
and which by definition are not present where the facilities which actually exist are old and
technologically obsolescent (Allen,1989: 104).

We couid consider a hypothetical example of how the prime and the sole user methods could
work in the case of RENFE., Let us consider the section of route (code 102) between Villalba de
Guadarrama and Herraddn. In this section there are the following services: ten kms of line C-8A Madrid
Atocha-El Escorial; Regionales (Regional and R.Express), Largo Recorrido (Diurno, Talgo, and Estrella),
and also some freight trains. The cost of infrastructure maintenance was 352 million ptas. The hypothetical
order of increasing traffic density could be Freight, Cercanfas, Regional, and Largo Recorrido. The
savings in costs would be, let us suppose, 30, 60, 90 if the first three were removed,. These would be the
figures for which each one would have to be responsible. The remaining costs of 172 million ptas would
e allocated to L.Recorrido, according to the prime user assumption. In the case of sole user, L.Recorrido
would have 0 determine the optimal capacity it would need if it began to operate. Let us suppose that this
business unit assesses its needs at 150 million per annum. The incremental cost of the other UNes could
be 70, 50 and 20. The sole user, in this case L.Recorrido would charge the others these incremental costs.
The remaining 62 million ptas would be the surplus capacity that should be reduced. These costs should

be allocated to the different business sectors so that they do have the incentive to remove them.

This is the approach which is being adopted in Great Britain as a consequence of the 1993
Railways Act. From April ist 1994 railway infrastructure will be provided by a separate company,
Railtrack. Railtrack will initially be in the public sector, but will eventually be privatised. Railtrack will
set access charges, which will be required to cover all #s costs and earn a rate of return on capital. The
required rate of return on assets valued on a replacement cost basis is likely to be set at five per cent in
the first year of operation, 1994/95, rising to eight per cent a year in later years,

Passenger services will be franchised on the basis of a division of the passenger sectors into
about 25 separate businesses. Subsidies will be provided for unprofitable services, with potential
franchises bidding on the basis of the lowest subsidy needed to operate the service. Rail freight operating
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companies will be transterred to the private sectors, and there will be "open access” for new rail freight
operators and, in due course, non-franchised passenger train operators. Both franchised and non-
franchised rail operators must pay track access charges, which will have to be negotiated with Railtrack.
Track charges for franchised passenger services will be negotiated between Railtrack and the government-
appointed Franchise Director, who will be responsible for the allocation of subsidies through the Office
of Passenger Rail Franchising (OPRAF).

An underlying principle of the access charges is that they must at least cover the avoidable
costs of the train operator's services. These avoidable costs will first cover usage-related charges. The
track ugage charges reflect the costs of wear and tear of trains on track, and will vary with the type and
number of trains. Electric trains will also pay for their current through traction current charges, since
electricity supply through the catenary or third rail will also be provided by Railtrack. In addition,
Railtrack intend to levy peak charges, reflecting costs of access to the network where infrastructure is
congested at peak times: the basis for assessing such peak charges has yet to be determined. In addition
to all these variable, or usage-related charges, fixed costs will be divided into two main components.
Directly atfributable fixed costs are the long-run avoidable costs that arise specifically because of the
infrastructure requirements of a particutar operator. For example, if a particular franchised passenger
operator is the exclusive user of a particular section of route or signalling facility, all the costs of that route
or facility will be charged to that operator. The remaining infrastructure costs which Railtrack will need
1o recover from its customers are the common ¢osts. In turn these are divided into three categories.

of power signal boxes which cover a number of routes used by different train operators.

. Network costs. These are costs of providing the network which cannot be allocated more
specifically to individual routes or geographic areas.

Similar principles apply to freight train access charges, which must at least cover avoidable
costs, and must also make a contribution towards commn costs.  Access for freight train operators will be
charged on a two-part basis.  The petwork charge will be linked to the planned route mileage used by the
service, while the tonnage charge will be related to the gross tonne miles of traffic actually hauled. Some
government grants will be available to cover such charges where the freight flow is not otherwise
financially viable by rail, but where there are potential environmental benefits.
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VII. Infrastructure cost allocation exercises

In this Section we report the results of two infrastructure cost allocation exercises.

1. Total cost aliocation:

This infrastructure allocation exercise was conducted using infrastructure cost data from the
Manual para la Evaluacion Econdmica de Proyecios de Inversion en Via Ancha, 1985, MOPT, This report
showed the average cost of five categories of infrastructure, dissagregated between single and double
track. They are reproduced in the next table.

1984 1990 physical units
single double single double
track,bridges and tunnels 0,3179 0,1677 0,4727 00,2494 ptas/GTKH
security installations 31,98 24 52 47,56 36,46 ptas/train-km
telecommunications 13,67 9,28 20,33 13,80 ptas/train-km
catenary 36,47 25,76 54,24 38,31 ptas/tram-km
substations 29 (9 16,13 43.26 23.99 ptas/train-kin

We presume that the values were calculated by dividing the total cost of each item by the
number of train-kms or GTKH. We did not have data on the total train-km and GTKH in 1985, and so
we could not calculate the total infrastructure costs for this year. Instead we have translated the 1985
average costs data into 1990 values using the RPL. The physical units we used to allocate these costs were
train-km and GTKH (gross tonne-km hauled) for each section of route, divided between passenger and
freight traffic, for the year 1990. These were published in the document Renfe en 100 Mapas, 1990. We
multiplied these physical units by the relevant average costs at 1990 prices to allocate infrastructure costs
to the passenger and freight businesses {(catenary and substation costs were only allocated to the electrified
section of routes).

As a result of this exercise, 26,917 million ptas of infrastructure were allocated to the
passenger business, and 15,159 million ptas to the freight business, a total of 42,076 million ptas. This
total 1s less than the tigure of 57,603 million ptas that appears under the Contrato-Programa for 1990 under
the heading of vigilance and conservation. In addition, 18,980 million ptas were provided to cover the
depreciation costs.

Some of the reasons for this gap may be:
. the figure of the Contrato-Programa includes "other works”, that is building and machinery

maintenance, works for third parties, level crossing, works that are considered investments; and
also the costs of operating centres not devoted to maintenance.
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. within the train km in electrified track, there are also a number of train-km and GTKH by diesel
trains, though this is a small percentage.

. if the number of GTKH and train-km has fallen, average costs should have increased.

. the figures do not include internal service trains. These amounted to 23 per cent of total train-km

and 4 per cent of GTKH in 1990,

2. Allacation to the main user,

This exercise is based on RENFE's data on the infrastructure costs of each section of route
(there are some 225 such sections). All the costs of each section of route are allocated to the business
sector which we assess to be the main user of that section of route. Freight is only presumed to be the
main user of those sections of route which are freight-onty and do not serve any passenger trains. This
means that we did not allocate any other infrastructure costs to freight trains, even though freight trains
will impose some infrastructure requirements (freight loops, marshalling yards, etc), and cause track wear-
and-tear, elsewhere on the system. This means that the overall proportion of infrastructure costs allocated
to the freight business will be low. Cercanias services are also allocated all the costs of the sections of the
route they use. Regionales were allocated all the costs of the routes they used exclusively, plus some
others where the trains were mainly from the Regionales sector. Finally, Largo Recorrido was altocated
the costs of the remaining section of routes (the greater number). In order o determine the main user of
each section of route it was necessary to study the RENFE passenger train timetable, link by link, to decide
which were the main users of each section of route depending upon the number of passenger trains

scheduled per day. The resulting infrastructure cost allocation was as follows:

. Freight; 881 million ptas

. Regional: 4,266 million ptas.

. Cercanias: 10,206 million ptas

. Largo Recorrido: 21,834 million ptas
. Total; 37,187 million ptas.

To this total we can add: costs caused by accidents (2,052 million ptas); by “other works"
(2,748 million ptas); by level crossings (5,032 million ptas) and by non maintenance operating centres
(1,212 mittion ptas). This yields a total figure of 48,231 million pts.

This figure also differs from the Infrastructure Maintenance costs for 1992, which were 82,110
million ptas, including personnel, materials, energy, depreciation and financial (the costs of AVE
infrastructure are incorporated into the total costs). I we suppose that in the above figure of 48,231
million ptas, the financial expenses and depreciation were not included, the result would be 76,814 million
pts which is much closer to the total costs of 82,110 million pts which appears in RENFE's 1992 "Revenue
and Expenses of Infrastructure Management Business Units" table in Section IV of this Report.
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The next step is to add the infrastructure costs we have allocated to the different business units
to their operating losses. These operating losses before compensation appear in RENFE's "Revenue and
Expenses of Operating Business Units before Subsidies and Common Costs”, which are also reproduced
in Section IV of our Report. The resulting overall losses are:

. Freight: 27,016 + 881 = 27,897 million pts.

. Regionales: 9,882 -+ 4,266 = 14,148 million pts.

. Cercanias: 17,314 + 10,206 = 27,520 million pts.

. Largo Recorrido: 12,778 + 21,834 = 34,612 million pts.

. Total (excluding AVE) = 66,990 + 37,187 = 104,177 million pts.

These figures give us a very approximate idea of the losses that the different business units
might actually incur if they were charged a part of the infrastructure costs. In order to have a bettter idea
of the resources that are devoted to the business units from the rest of the economy we would have w0 add
to these results the remaining infrastructure costs not allocated in this exercise plus the investments of each

husiness unit.

VIEL., Conclusions

As in other European countries, railways in Spain have been losing market share to other
maodes, and particularly to road waffic. This has been particularly the case with regard to freight transport.
The result has generally been increasing financial deficits, which governments have needed to respond .
In particular, the role of the railway in the overall transport system has had to be redefined.

RENFE and the Ministry of Transport have accepted this need for change. Railway managers
have been freed to make commerciat decisions, and have become responsible for their own performance.
For example, the Ministry of Transport has given RENFE increasing freedom to set their fares for Largo
Recorrido services and their charges for rail freight services.

In determining responsibilities and objectives, an important distinction is that between services
which are provided for social reasons, and those that should be operated commercially and without
subsidy. The distinetion between such services is not always clearly defined. Cost-benefit analysis might
be used to determine the appropriate dividing line between commercial and non-commercial services, but
in practice the precise boundary will be difficult to determine. Cost-benefit analysis might also be used
to determine the appropriate balance between service levels and frequency levels, since a given subsidy
level might be associated with a low fare, low frequency, service, or with a high fare, high frequency,

service,
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A major issue in determining the optimal level of raflway service is the treatment of
infrastructure costs. The total costs of providing railway service will depend on infrastructure costs as well
as on operating costs. Consequently financial accounts which leave out infrastructure costs will be
incomplete. Decisions to subsidise particular railway services for social reasons will usually have
implications for the level of infrastructure to be provided, and these costs need to be included when
assessing relative costs and benefits. As we have seen, RENFE's present accounting methods do leave
out infrastructure costs when the profits or losses of the individual Transport Operator business units are
assessed. This means that there is only a partial picture of the financial costs that have to be incurred in
order to secure particular social benefits.

One result of this is that, as the discussion on page 23 indicates, the total losses of the
Transport Operating business units, even after inclusion of OSP subsidies, sum to a much smaller total than
the overall financial loss of RENFE in 1992, Consideration only of the financial losses of the operating
business units might divert atiention away from the fact that substantial financial resources are being
absorbed elsewhere in the railway system. In addition, there may be insufficient pressure to secure
efficiency in the provision of infrastructure, both in terms of only providing that infrastructure whose
provision is justified by the benefits of the services which use it, and in terms of securing infrastructure

provision at minimum cost.

Without such incentives for the effective use of infrastructure, RENFE and the Ministry of
Transport may find infrastructure subsidies rising even if operating subsidies are kept under control, This
will again create pressure for organisational reorganisation of the railways. We think that a much hetter
alternative would be to allocate infrastructure costs to the operating business units so that they have the
incentive to secure cost-effective provision of the amount of infrastructure necessary for their own
services. In addition, cost-benefit studies can then consider all the relevant costs incurred in securing

social benefits from the railway network.

In short, infrastructure is not a free good, and should not be treated as such. We think that
the best way to allocate infrastructure costs would be on the basis of the types of prime user and sole user
method used by British Rail and described above in Section VI of this Report. This would require a
detailed exercise, but RENFE do already have very detailed data on the costs of individual sections of
route. Railway managers and engineers would need to determine the hierarchy of users on each section
of route, and the more complex question of the savings in infrastructure costs that would be achieved by
withdrawing different types of traffic. Given that railways have almost always been vertically-integrated
in the past, we are more sceptical of the new British approach of vesting the rail infrastructure in a
separate company that covers all its costs by charging access fees to railway operators.

Finally, we do not think that rail operators should have free use of infrastructure on the basis
of a comparison with roads. Road users make some payments for their use of roads through fuel taxes
and annual vehicle licence fees. If these are not thought sufficient to cover the financial and external costs



FEDEA - D.T. 94-15 by J. Dodgson and P. Rodriguez 42

of road traffic, then the appropriate response is to increase user charges for the road network, rather than
providing railway infrastructure free in the hope that some road traffic will transfer to rail.
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Appendix: figures and tables
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TABLE 1: MODAL SPLIT OF THE DOMESTIC PASSENGER AND FREIGHT TRAFFIC (IN PASSENGER-
KM AND TONNES-KM, in million)
ROAD | RAIL AR SEA | TOTAL| ROAD RAIL AIR SEA

1960 | 20000 8900 900 - 29800 66,9 29,7 1,34 -
1965 | 38967 13901 927 - 53785 72,4 25,9 1,70 -
1970 | 85257 14992 1966 - 102145 { 83,4 14,7 1,90 -
1975 | 128946 | 17643 3928 . 150517 | 85,7 11,7 2,60 -
1980 | 165700 1 14047 6000 - 185747 | 89,2 7,56 3,23 -
1985 | 153680 | 17038 5216 588 176822 | 86,91 9,64 2,95 0,5
1986 | 164986 | 10429 5539 1001 (187955 | 87,78 8,74 2,95 0,53
1087 | 175638 | 16601 6028 1018 | 199285 | 88,13 833 3,02 0,51
1988 | 186678 | 16888 6308 1095 1210969 | 88,49 8 2,99 0,52
1989 | 197787 | 15999 6583 1066 |221435 | 89,32 7,23 2,97 0,48
1990 | 206905 { 16733 7050 1057 | 231745 | 89,28 7,22 3,04 0,46
1991 | 210848 | 16357 7234 1258 | 235697 | 89,46 6,94 3,07 0,53

ROAD | RAIL PIPEL. SEA AIR | TOTAL ROAD RAIL | PIPEL. | SEA

1960 | 17048 7976 - 15912 - 40936 41,6 19,5 - 38,9
1965 | 31691 9202 109 194972 - 60974 52,0 15,1 (0,20 327
1970 | 51000 10399 1023 24800 - 87222 38,5 13,8 1,20 28,5
1975 | 84533 11079 2118 26870 55 124725 67,81 8,80 1,70 21,56
1980 | 98898 11300 3005 31325 77 144402 68,30 7,82 2,08 21,55

1985 | 110500 | 11906 3165 33694 77 159342 69,35 7.47 1,99 21,15
1986 | 114000 | 12120 3632 29388 76 159216 71,6 7,61 2,28 18,46
1987 | 124600 | 11952 3923 31136 73 171684 72,58 6,96 2,29 18,14
1988 | 134900 | 12145 3886 34439 H 185461 72,74 6,55 2.1 18,57
1989 | 145000 | 12049 4092 35988 101 197230 73,52 6,11 2,07 18,25
1990 | 150000 | 11613 4215 33043 91 198962 75,39 | 5,84 2,12 16,61

1991 | 152250 | 10802 4780 34853 90 202775 75,08 5,33 2,36 17,19
Source: Anuarios Estadisticos. MOPT / Annual reports, RENFE
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TABLE 6:. PASSENGERS IN CERCANIAS

Cercanias: number of passenger (million)
1990 1991 1992 | %90/91 % 91/92

Madrid 109,3 144.6 172,41 323 19,2

Barcelona 53,37 63,83 72,56 19,6 13,7

Bilbao 23,89 26,08 24,48 9,2 -6,1

Valencia 11,35 14,48 17,35 27,6 19,8

Asturias 4,61 5,07 5,48 10 8,1

Malaga 10,04 10,07 7,53 3 -23,2

Sevilla 3,81 3,18 6,14 -16,5 93,1

San Sebastidn 4,83 6,8 7,28 40.8 7.1

Murcia 2,19 2,54 3,07 16 20,9

Cadiz 0,78 1,25 1,71 60,3 36,8

Santander 0,98 1,02 1,01 4,1 -1

Tarragona 0,3 0,54 0,16 40 -70,4

9 centres 38,89 44,95 4973 15,6 .6

Source: 100 datos estadisticos 1990-91-92. RENFE.

NOTE: 9 centres means all centres apart from Madrid, Barcelona and Bilbao.

TABLE 7: MAIN CORRIDORS OF LARGO RECORRIDO.

Largo Recorrido: passenger-km (million)

1990 1991 | % 90/91 1992 1 % 91/92

Madrid-Cornisa Cantdbrica 1004, 1 898.6 -10,5 8343 -7.2

Madrid-Zaragoza/Barcelona 946,6 889,7 -0 813,1 -8.,6

Madrid-Valencia/Alicante/Murcia 703.9 7398 51 745 8 0,8

Madrid-Andalucia/Extremadura 12105 11332 0,4 986,1 -13

Transversal Estrella 1134 1:00,7 2,91 10944 0,6

Transversal Mediterrineo 1217,3 1264 3,8 1570,5 24,2

Internacional 4837 4547 -6 466 2.5

Source: 100 datos estadisticos 1990-1991-92. RENFE

TABLE 8. PASSENGER-KM IN LARGO RECORRIDO BY TYPE OF TRAIN
1980 1984 | 1985 1986 1987 1988 | 1989 | 1990 { 1991 1992

Répidos y Expresos 5940 7063 | 7270 6952 7100 7004 | 5927 | 35251 | 4715 4389
Talgo 938 1324 | 1338 1381 1475 1572 1 1661 | 2121 [ 2213 2373
Electrotrén 601 690 685 615 066 856 [ 1039 | 1083 | 1063 1029

Source: Annual Reports. 100 datos estadisticos 1990-91-92. RENFE,




TANTYA 7661 166] sueday mourafeueiy "s1oday [BRUEY 120IN0S

£0pee 6LLIT 6ILTT zisg LTLEE LTLEE 9c6¢86 Ze91e 6TETT £0t6 P98c¢ 0Fy8 | o6l
$989¢ Treel 611L ISte 8161 0693 PeLSE 8E9E 9807t 6VLSL 68L9T 98¢81 £078 0961¢ 0 1661
£LL88 0LLeT [1ZL Iege 80CT £0¢8 06LLE §T¥E SLTFE 0eL €90LT £96¥1 0018 9.61¢ 0 0661
€LLRS L0TT1 [ANE:] €887 065T S8¥8 galie Poig 11688 LECSY | VN VN VN V'N 0 6861
11098 IAvAl L6589 6868 2008 LOFSE LTIE 0seee L0139 P0L81 VN VN £0FSH 0 8861
1$32749 fraxal £1¢9 608¢ L0EL T08%E 5687 S061t £5P0S 0691 VN V'N £16TY ¢ 1861
L6815 [AlrA 9409 9£6¢ 6179 999¢¢ £L0% £650€ i9L6S | 'V'N VN V'N VN 0 9361
86875 £9871 €009 0989 SLps LSS¥E 6T £e9Te LOESS | 'V'N VN VN VN 0 €861
6L70S L6¥T1 L89S 8089 S0ey LL9EE 6L9¢ L000€ 908F | V'N VN VN VN 0 861
LLTOY 01811 006t 0169 £80¢ PREIC S6TF 880LT 6908F | VN VN VN VN 0 £861
0505Y 91ET1 9TFF 0689 $6ET 6¥E6T 600¢ OPEST 8ZTIr | "V'N VN VN VN 0 7861
61¥0F 8£901 14394 P09 0L81 IT6LT FH6T L16¥T VN VN VN VN VN 0 1861
V'N VN pivb VN V'N V'N VN VN VN VN VN V'N VN VN Q 0861
VN ‘V'N SFLE VN VN VN V'N VN VN 'V'N V'N VN V'N VN 0 GLOT
VN V'N 0s0¢ VN VN VN VN VN 'V'N VN VN ¥'N VN ¥'N 0 8L61
VN V'N 0LTT VN VN 869 VN VN LO1LT 8LL1T | VN V'N VN VN 0 LIGT
VN VN ae81 VN VN 8c< V'N VN OF0FT [R% %11 VN ‘V'N VN VN 0 961
VN VN V'N VN VN VN VN VN VN VN VN VN VN VN 0 CL6l
VN VN VN VN VN VN VN VN VN VN VN VN VN VN 0 (7
VN V'N VN VN VN VN VN VN VN VN VN VN VN VN 0 £L61
V'N VN VN VN VN VN VN VN VN V'N V'N VN VN VN 0 (4514
VN V'N VN VN VN VN VN VN VN VN ¥'N VN VN VN 0 L6}
VN VN V'N VN VN VN VN VN VN VN VN VN VN V'N 0 0L61
STHOEvVd SSFAIXH | SSH¥IXH VOASNVYEL] NODVM NVDEID

IVLOL IVIOL | SOd¥I02 | d1dnivd OOYvD TYLCGL IVLOL| TYNEZINI| FITTdWNOD| TVLIOL] % I8 | SVINVIEED| "NOOIY| WI003d 1] JAV
LHOMAEA LHDITEd GVNIFWOD SVIATdNOD SVOIVD JFONLSSVd

"SHOIEd INFHAND LV IONTATY 6 H18VL

o ZINBLPOY 'd PUR BOSEPOg f 40 S1-96 LA - VA



HANTA 7661 ‘1661 suoday juswafeuey  siodoy (BRI (901005

£oves 6LLTY 7188 LTLSE LTLEE 9g6E6 | TESIc 6TETT £0E6 $o8Ls Orp8i Te61
61209 A TAR1 6E8L §69¢ 1e0T €076 TEBLE £68E 6L6LE S6ECR | 65E8T £8961 £898% €T0cE 0 Te61
71659 TZerl L3808 86LE SLbT 7ith 08Tk I8¢ 6EPSE LSIP8 £988T £8L01 806 06785 0 0661
8TL0L L09%1 9508 osve 6608 £¢T101 (#ha44 °T8e 0690% TP8L | VN VN YN YN 0 6861
18614 12091 [§32 065L FETO1 9Tecy £86¢ £rely LT618 £06ET VN VN ¥T0g< 0 8861
0067L £0891 £TLE 08LL 98L6 1199% 6L8¢ LTy LT96L 8897T VN VN 8L69¢ 0 1861
[FAL¥A 691 198 Foc8 9.8 beviy | OgER POICE C9%8L | VN YN VN VN 0 986l
06018 (k4231 $026 9ig01 oLy ¥LeTs | I8FF 26¥8¥% 8118 | YN VN VN VN o $861
6178 £P80T £8F6 SEETT 0814 £819¢ 9E19 L¥00¢ €ET0R | VN VN VN VYN G 861
S0658 £T61T | 9606 L3871 £TLS 6578< SLGL P8O 1£768 § VN ¥N VN VN Q €961
§0568 8VSET | 01T6 8Lepl 4:114 eL019 T9e9 Ti8ks PLBLE | VN YN VN VN 0 7861
0TT96 STEST | 98601 88CHI (4344 FEPo9 LTIL L1£68 YN VN VN VN VN 0 1861
VN VN 90TTE YN YN VN VN VN ¥N YN YN VN VN VN 0 0861
VN VN PORIIT VN ¥N ¥N YN YN VN VN VN VN VN YN 0 6L61
VN VN 98111 VN N VN VN VN YN VN VN YN VN VN 0 861
VN VN ¥166 VN ¥N 60t ¥N VN TE0SL [Legs | VN VN ¥N YN 0 Li6l
VN VN 866 ¥N YN Felt ¥N YN SYESL 07866 | VN VN YN VN 0 SL6l
SSHEdXT | SSFAIXI SLYOdSNVEL] NODYM SYINVIYED

IYLOL TYLOL| SOTMIO2| d41d00vd | 09dvD TVIOL TVIOL|  TYNYLLINI TInd | VIGL ¥ odd SYINVOEHD| "NOID®Y| WI00d9 1! gAV
LHOIFYS YIaHIanova CAYNIENOD SYILEIdWNOD SYVOIVD YIONISSVA

(sd woynu} SIOTEA 2661 LY ANNTATY 01 A1EVL

9¢ ZN3UPOY "d PUR UOS3PO(] [ AQ ST-46 LA - VIS



TANTH €661 7661 s1rodoy mowafeuriy "s1306oy [erUlY (931005

Ls SH'8T 6% WS 0 19%¢ SL'S £6'¢ 6L°E (A0 16°0 SY'or} 7661
€L'¢ 9¢°LT TL°€T 96°89 £°g1 ¥8°¢ 96°t 76°L SL'y €e's £0°t $8°¢ 1£'Y 689 VN 1661
88'¢ €17 ¥Z 16°0L 8v'81 LLE STC 8T8 96°y 9°¢ #6°¢ €o'¢ o't 68°9 VN 0661
£0°9 65°9Z 99°eT 95°cL &t'6l 0 T 1£°g £0°c €6°¢ | VN VN VN VN VN 6861
11°9 S1°LT 6S¥T §9°8¢ 9L¢ #'¢ 676 61°¢ 12°¢ £8°¢ YN ¥N $T°9 YN §851
$E°9 A 09T 1L'6€ 83°¢c Ls's 64°T1 £'s LIS 69°¢ ¥N ¥N $1° VN L8951
8%'9 8'8 (R L6 T SO'r geie 8071 $T'¢ 10°¢ | ¥N VN YN YN VN 9851
86'G [AA £9°97 ST°0¢ Fi'p §8°5 LEET 65°C €6 | ¥N YN VN YN VN $861
L GLiFE 6L°8T TLHS LTY 9 1°61 65°S ST'¢ | ¥N VN ¥N VN VN ¥861
11'8 80°9¢ 69°LT £L'68 9T'Y PLG 0°¢l 61°9 16°s | VN VN VN VN YN £861
£5°8 ze'Le 6697 F8€9 18°¢ T1°L SFET $L'9 §6°¢ | VN VN VN VN ¥N 7851
L6 $7°9¢ 7T 89°7¢ (A 8P £8°cl 60°L VN YN YN VN VN VN 1861
VN VN i8°eg VN VN VN YN VN VN VN VN VN VN VN VN 0861
VN VN LE'TE VN VN VN ¥N YN YN YN YN VN VN VN VN 661
VN VN £9°0¢ VN VN vN VN VN VN YN VN VN VN VN VN 861
YN VN 6997 VN VN 61'€ YN VN £0°8 VN YN VN VN ¥N ¥N 1151
SSMIXA | $SAMANA THOASNVEL] NODYM SVINVIHID gt (elck:|

TVLOL TVIOL | SOTMIA0D| ALANOVd] ODEVD TVLOL IVIOL| IVNYHEINI | TIAd | TViOR] % odd SYINVOMAD| NOIOId| 00uvl | dAvV
JHOITI VIZALIN0OVL OQYNIENOD SYLITINCD SYOIVD YIONASSVA

fsed) STOTEA 7661 LY WN-HNNOL ANV WN-JIONISSVI ¥dd ANNHAZE 11 318VL

LS ZSNBIPOY " PUB U0SSEPO [ £q $1-¥6 "1'd - VAQI



FANTY "2661° 1661 stloday wowsFeuey  siz0dsy [Eniuy 1201008

8¢ L6S 0£9 9% £29 019 9¢¢ 081 ose 5°cy £'€T P81 L'gs 81¢ 06€ [ 2661
Sig 9p¢ THs LSY L19 £€9 LZE 081 43 §'Ly P'ET ¥gI 06 £0¢ 1661
98¢ 718 06¥ cot 819 0t9 1123 6L1 68% 6°9¢ 967 07 2°68 60$ 0661
1.8 ¥1$ 8% 85% L1o 619 97¢ 5L1 Tre 18 ¥ eu L B 6861
L8 #lig 8Ly 6%% 079 £L9 133 181 £33 18 2l B LR T 8861
08¢ 018 Ly OFp 619 9.9 £33 51 9203 118 eu BU 7 B L8651
9% 108 ot 607 179 799 1z¢g ¥l Leg 1'68 B e el BU 9861
89¢ 608 927 Ley 079 1.9 87 £¢1 £7¢ 118 el B 7 B'u SR61
£5¢ L6¥ 44 by 85 £69 0zg ¥o1 433 L'08 2U €U 2 2u #861
87¢ 96+ Eiad by 619 LL9 L6T £L1 (423 6°08 el eu 7' B €361
453 kA3 LT¥ [il24 079 LLY [4:74 1231 708 6°08 2°U BU 7 e 7861
o€ 6085 Yad OFy PiL 699 9Lz A 987 6°08 e eu [ Bu 1861
86T ey zu U ey 2 2'u e'u BU 6°08 e'u U U e 0861
967 881 5Ty iy L7z ¥L9 617 681 ¥8T L08 el eu e'u B 6161
662 6L1 STH o4 117 FIL 782 8L1 88T BU U v LAY e 8161
SOE 61 a4 i 151 4] 67 Se74 ¥6T BH 2 el ey ey LL61
667 241 BU Bu Bu gu ] B 3] |38+ gu e'u By 2 9161
¥8T By 3814 BU eu 2u Bu B 2y BU 2u e s 2'u L6
6T e Bu eu gu zu Bu v'a BU B Bu e BU Bu ¥i6l
L0€ 2 -1 eu e 2U ey ket U B R ey eu 2u €161
967 2u el Bl 2'U eu eu BU U By B 351 BU zu 7L61
16T 2'u e M 2y Bl [ ey BUu B'U B 2y U ey 1261
Fit BU U g'a U U b8 By 7u 2'u ey B'u 'U BU 0.61
NODVM 'NY2EID HAODHA
HW%MM,H TVLIOL| SOTMICD| dXIANOV XFODYVD IOL TYLOL | TVNYALINI TInd TVIOL ® DI | NVOUdO| NOIOTIl 009V | JAV] WvEX
vI¥d1dndvd OUVNIENOD SYLATINOD SYDUVD SEIONISSVI

INVH JO HLONIT dOVEIAY T I1dVL

8¢

ZINGLIPOY d Pure U0sEpo( [ Aq §1-v6 L - VA(HA



HANTHE 76611661 s1r0dey wswsSeuey ‘sizodoy [Enuuy 1201008
Lo¥ YLV 65¢ LIS 009 9% Tiv 609 Q£E {i¢ L'L6 ¥y <'90F €8 61 14972 7661
ovv (234 LOS 8¢ £09 327 PLE ££9 £6CT gi¢ L'86 €Ly ¥UT LE] vie 08t 1661
L8V £C8 665 1549 7E£Q ey £FE 665 Ive aze F101 oF &6'11T LTL 6£T ¥es 0661
0 110% €90 6 9 (0,54 She ¥o% 7i¢ 19¢ £'201 A 1°60T 0eL 8CT Y4 6861
VN VN 199 1¥44 g9 S8Y 6€¢ 1L8 1T 61¢ Q01 FEr ¥'g81 1SY4 81¢ LTE 8861
V'N VN L9 LBE £79 687 Tie 68¢ 7ot 148 i°L0l 8 vy €061 1eL TI7 6%5 L861
¥'N VN £99 LO¥ LLE £€2¢ oye L6¢ €CT 60¢ gLTt VN st 018 881 L9% 9861
VN VN £99 cey 3 549 PLE 986 8¥T 0oL 90T V'N o°gg 8L8 161 L¥E 6861
VN W'N 659 SEY 1§29 (%34 16¢ 05L [ A4S 6°TET V'N 7’88 018 0z¢T 08¢ P861
VN VN 669 STy LTS cEy 06E €6L ¥IT L87 gl YN 688 6L8 94 6LV £361
YN VN 000 VN QT8 0Ty 08¢ PoL ST 81¢ I'6€1 VN ¥'T6 9P6 LPT otF 1961
YN TVIN P99 VN [9L 16¢ 9L 9LL 1474 OLY 1'9%1 VN 801 L6 P0OT (A9 4 1861
V'N VN qad VN gl< 65t LLE ¥’ L1T 65F 21%1 ¥'N LTI V'N Lzl €Ly 0861
VN V'N L9 VN 8I¢ 85¢€ 8L¢ £iL LIT 18% 8 IHI VN Lt VN LTl S¥y 6L61
WN VN 069 ‘V'N 68y TLE 0¥ 086 0¢T 534 il YN TrTl VN 18784 (14 8L61
‘V'N VN 1.9 VN 0ec TeE £9% 8¢ €1z 44 §¥01 V'N 9'crl VN 651 g1¢ LL6l

YIHLO|! Y¥OLOW dvVL LITIN} JOLOW Ld34] NvdOdd WHHD| I'TTIWVTd| S¥NCHEL NI LSTIANTT| INDWAD| dddiNIL TIVOD) IVIEID
(SYITTINOD SYDUVD) SIDNKI0Ed 30 AdAL A9 TNVH 40 HLONT T IDVIIAY €1 FT1dVL
65 ZINBUPOY "d PUE UOSTPOT [ AQ §T-¥6 "L'<l - VAQH



FEDEA - D.T, 94-15 by 1. Dodgson and P. Rodriguez

TABLE 14. TRAIN-KMS {(millions)

PASSENGERS FREIGHT
YEAR AVE LARGO REGIONALES | CERCANIAS REGIONALES | TOTAL TOTAL
RECORRIDO CERCANIAS
1970 0 N.A. N.A, N.A. N.A. 80,497 N.A.
1971 0 N.A. N.A, N.A. N.A. N.A. N.A,
1972 0 N.A. N.A. N.A. N.A. N.A. N.A.
1973 0 N.A. N.A. N.A. N.A. N.A. N.A.
1974 0 N.A. N.A. N.A. N.A. N.A. N.A.
1975 0 N.A. N.A. N.A, N.A. 83,754 N.A.
1976 0 N.A. N.A. N.A, N.A. 80,2 45,4
1977 0 N.A. N.A. N.A. N.A. 91,2 44,2
1978 0 N.A. N.AL N.A. N.A, N.A. N.A.
1979 0 N.A. N.A. N.A. N.A, N.A. N.A,
1980 0 N.A. N.A. N.A. N.A. 94,859 42,311
1981 0 N.A. N.A. N.A. N.A. 160,26 40,767
1982 Q N.A. N.A. N.A. N.A. 103,361 40,899
1983 4 N.A. N.A. N.A. N.A. 103,274 41,944
1984 G N.A. N.A. N.A. N.A. 104,308 46,606
1985 G N.A. N.A. N.A. N.A. 103,162 48,854
1986 O N.A. N.A. N.A. N.A. 105,921 50,402
1987 0 N.A. N.A. N.A. N.A. 103,14 48,352
1988 0 N.A. N.A. N.A. N.A. 110,156 48,959
1989 O N.A. N.A. N.A. N.A, 109,914 48,214
1950 0 N.A. N.A. N.A. N.A. 120,449 48,631
1951 0 50,1 31,1 46,3 77,4 127,604 45,232
1992 2,1 48,6 30 52 82 132,7 47,01
Source: Annual Reports. Management Reports 1991,1992. RENFE / UIC STATISTICS.
NUMBER OF TRAFFIC TRAFFIC PER 1000

1984 70172 27228 388

1985 635907 27633 419

1986 64165 26985 421

1987 55811 26869 481

1988 51757 27432 530

1989 49863 26334 528

1990 49380 26231 531

1991 48484 25529 527

1992 45971 25711 559

Scurce: Carbajo et De Rus (1991) / 100 Datos estadisticos 1988-89. Management Reports 1991,1992. RENFE
NOTE: Traffic is the sum of pasenger-kms and tonne-kms.



