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the project supported by that loan in its FY 1974 work program. However,
Loan 507-SP was the second of three loans made to RENFE to help finance

its 1964-73 Modernization Program., The Bank played a central role in the
preparatian of that Program and has maintained a continuous dialogue with
RENFE since 1963. Thus, the nature and scope of the Bank's objectives in
this case made it appropriate to study the loan in the context of the
whole Modernization Program, and to review in the audit all Bank assistance
to that Program. The audit deals not only with the economic effects of

the Investment Plan but also with the institutional and operational improve-
ments included in the Program, which attempted to modernize all aspects of
RENFE's operations.

The study took about six months, including two missions to
Spain totalling seven weeks. The audit has been based on a review of all
Bank files and consultant reports, particularly those of SOFRERAIL of
France, the principal consultant in the design and implementation of the
Modernization Program. The audit team also analyzed in some detail some
aspects of RENFE's technical operations through special visits to existing
facilities, and made a new estimate of the economic return of the Invest-
ment Plan.

The excellent collaboration received from RENFE's authorities
and from the Ministry of Public Works is gratefully acknowledged.

Exchange Rates

1964-1966: 7Ptas. 60 = USS 1.00
1967-1970: Ptas. 70 = ys$ 1.00
1971: 7Ptas. 66 = US$ 1.00
1972: ©Ptas. 64 = US$ 1.00

5 Us$ 1.00

1973: 7Ptas.
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Since 1961, the Bank has extended 10 loans to Spain totalling
USS$ 428 million equivalent, half of which has been for railways: US$ 65
million in 1964, US$ 50 million in 1967, and US$ 90 million in 1971.
These three loans were made to the National Railway of Spain (RENFE) to
help finance its 1964-73 Modernization Program. The general objective
of the Program was to ''transform RENFE from an antiquated enterprise opera-
ting at a large deficit and providing inadequate service into an efficient
and modern railway system earning a reasonable return on its investment."
The Modernization Program, prepared by a firm of consultants with active
Bank supervision, has been modified several times since 1964 but its gen-
eral lines have remained largely unchanged. It had two major components,
the Investment Plan, comprising modernization of motive power and rolling
stock and renovation of track and other fixed installations, and the Plan
of Action, a set of measures dealing with transport coordination, railway
operations, rates and fares, and finances.

The particular characteristic, and the innovation, of the Bank's
relations with RENFE is that throughout the 1964-73 period the Investment

Plan, which the loans helped flnance, and the Plan of Action were given
e priority. Both elements of the Modernization Program were offi-
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The economic justification of the investment given in the 1964
annraical ranart and maintainaed it anlv inor variatrinne in tha athar
appraisal report, and maintained with only minor variations in the other
two projects, was that "a significant part of the nation's traffic can be
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crease in the next 10 years and, most important, that the Investment Plan
will make it possible to carry the traffic at substantially lower costs

and improve the quality of service." Two-thirds of the investments were
expected to increase efficiency and the remainder to increase capacity.
The overall rate of return for the Plan was estimated at 15%, the same



rate implicitly used in the second appraisal, and explicitly in the third.
The new estimate made in this audit produced a rate of 12%, which is re-
markably close to the appraisal figure, especially if one takes into account
that both calculations include among benefits, in an unknown amount, the
effects of operational improvements which might or might not be independent
from the Investment Plan. Among the investment components which were
analyzed in detail in the new estimate, the most successful was the diesel-
ization program, which had a return of about 247, less than the 30% esti-
mated at appraisal, but still a successful program. The fast absorption
of a relatively complex technology such as diesel traction, with its prob-
lems of retraining personnel for operations and maintenance, has been one
of RENFE's main accomplishments during the Modernization Program. The

new estimate of the return of the electrification program is 12%, similar
to the figure quoted in the appraisal for the third project. Finally,

the track renewal program had a low return, about 6%, on account of the
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in the organization of train services, in order to have bigger trainloads,
in the utilization and availability of motive power, and in commercial
speeds. Similarly, line closures have not proceeded at the speed indicated
by economic considerations.

The original version of the Plan of Action contained a program
for achieving financial independence and a positive return on net fixed
assets by 1973 based on a series of measures, largely promoted by the Bank,
such as revision of the level and structure of rates and fares, application
of normal commercial rates to Govermment traffic, a clarification of the
financial relations of RENFE with the Government, and revaluation of assets,



although most of the measures included in the Plan have finally
n
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. Although the net d

ratio has remained above 100 and cash operating expen

were covered only in 1973, These accumulated deficits continued to have

a negative impact on the overall financial position of RENFE, particularly
on its cash situation. Govermment delays in making the necessary payments
to cover the deficits further deteriorated the cash position.

The increasing impact of road competition appears as the central
cause of RENFE's financial difficulties. It has had a negative effect on
traffic: freight movement has been less than expected (9.7 billion ton-kms
against 11.2 billion expected in 1972) and only passengers have shown some
dynamism (14.4 billion passenger-km against 12.0 billion planned in 1972).
More importantly, competition has not allowed RENFE to raise its rates and
fares to cover the increase in costs, and average revenues per unit of traf-
fic have declined in real terms between 15% and 30%. Another reason for
the poor financial performance has been the higher than expected growth of
labor costs, in spite of massive personnel reductions, because of important
increases in real wages. One consequence of RENFE's financial difficulties
has been its inability to contribute to the financing of the Investment
Plan and, aside from foreign loans, the Plan has been largely flnanced

by the Government.

Finally, an important set of measures included in the Plan of
Action dealt with transport coordination. The main objective of these
measures was to ensure Government "neutrality" in the sector in order to
achieve an efficient allocation of traffic between road and rail through
market forces. Progress in this area has been slow and in some respects
non-existent, largely because of the Govermment's lack of interest in the
subject and, at times, the impression that the country's economic growth
required vast amounts of transport services and little coordination.
However, several achievements can be reported. Various measures have
been enaotpd and 1mnlemenrpd to regulate the technical aspects of road

transport. Many studies were undertaken about the operation of transport

been no maior distortio
dlstortio

services, which have concluded that there has noe major o n
in the sector deriving from Government actions. The findings and conclu-
sions of these studies and a few institutional arrangements already im-
plemented -- particularly the planning capability -- have provided the
haade Far anm Aaffindianmt Framanmemd w 13 .o
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On the whole, the Modernization Program, that is, the combination
of the Investment Plan and the Plan of Action, has succeeded in transforming
RENFE from an antiquated enterprise into a modern company. The positive
effects are reflected not only in RENFE's operational efficiency, but also
in the attitude of its management and a large proportion of its staff, who
cons ider RENFE an undertaking operating in a competitive environment, that
must show a profit, and be efficient. The Railway is by now capable of

pursuing and improving other modernization programs on its own. TIts com-

mer ial department is truly a sales department, actively promoting traffic
n influence in the organization of the services,
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and having an

Several factors explain the success of the Modernization Program.
Among the most important are the very structure of the Program itself;
'D'F'I\T'C‘W'e internal efficiencvy egnecially in manacement and gperations: the
RENFE's internal efficiency, especially in management and operations; the
adequate use of efficient consultants, and the rapid growth of the Spanish
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which the potential benefits of the Program could not have materialized.
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was the Bank's participation. The Bank deserves most of the credit for
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investment plan and a plan of action which in principle were given the same
pr1or1Ly, and for suggesting the u f consultants in key areas of opera-
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tention to RENFE in the last 10 years

d ti although in retrospect it prob-
financial problems and to
transport coordimation. It is likely that earlier attention to operational
efficiency might have had a positive effect on RENFE's development.

Several lessons can be derived from RENFE's experience in the
last ten years, particularly about the way in which the design and imple-
mentation of the Modernization Program could have been improved. First,
the Program should have put relatively more emphasis on the technical
aspects of railway operations (e.g., train composition, wagon turnaround,
yard operations) and probably less emphasis on RENFE's financial goals.
Second, the track renewal program, the most important component of the
Investment Plan, should have been reappraised in more detail in one of
the revisions of the Program, in light of the overrun and upgrading of standards.



Third, personnel reductions were a key factor in achieving the objectives
of the Program. These reductions were facilitated by the dynamic growth

of the Spanish economy, because labor could be absorbed by other activities,
but planning the reductions was essential in achieving the results. Fourth,
the impact of road competition on RENFE's finances was not fully taken into
account, The assumption that all cost increases could be compensated
through higher rates and fares, proved to be unrealistic. Finally, the im-
provement of RENFE's commercial capability should have been given a higher
priority in the Program and achieved several years earlier. After all,
RENFE's degree of competitiveness will be essential in determining its future
role in the Spanish economy.






I. INTRODUCTION. TRANSPORT IN SPAIN

AND BANK LENDING TO RENFE

A. The Bank's Role in Spain

Since the 1961 economic survey mission, the Bank has extended
10 loans to Spain, totalling US$ 427.7 million equivalent of which 77%
has been for transportation and nearly 507 for railways, as follows:

Sector and Loan No. Date of Loan Agreement Amount of Loan
(US$ million)
Transport
Railways 387 July 31, 1964 65.0
507 August 4, 1967 50.0
772 June 30, 1971 90.0
Roads 360 October 25, 1963 33.0
Ports 429 September 29, 1965 40.0
884 March 27, 1973 50.0

Other Sectors

Agriculture 633 July 17, 1969 25.0
768 June 28, 1971 12.7

Education 699 June 30, 1970 12.0
832 June 21, 1971 50.0

427.7

In the 1963-65 period the Bank became very active in the trans-

port sector, Loans were made for railways, highways and ports, and trans-
port coordination was a major subject of dlSCUSSiOn with the Spanish
authorities. However, the Bank did not continue its lending to the highway
sector and assistance to ports was renewed only in 1973, after a seven-year
gap. Thus, the main and most continuous effort has been in railways and

through them, in transport coordination.

B. Transport in Spain 1960-73

Spain's mountainous terrain and the concentration of population
1 - moartblhanatr amd Ammbtawm Lo nwmana Sl ssen faee feame ol sl e
i VUi Llly LHIVL LIICAO L dllu LLClLTL L]l daicad tLiial al € ldl 1Livou ©dacCil oLilcr
(see map), has required costly investments in land transport. The extensive

network radiates from Madrid to other Large cities wnlcn, in turn, are con-
nected laterally with local and branch systems. There are about 300 ports,

"
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but only a dozen are of importance. The network of airports is very
extensive and has grown rapidly as a result of growth in tourism. Spain
invested the equivalent of US$ 8.1 billion in transport (including vehicles)
in 1964-70.

Freight traffic (in ton-kms) grew between 1960 and 1972 at about
77 per year. Rall and coastal shipping, although increasing their traffic,
declined in their shares of the total freight market from 187 and 37% to

10% and 29%, respectively. Road transport, favored by the pattern of devel-

opment and by the absence of restrictive rpon12r1nnq ,increased its market

opmelis and L5 it SD0sllte UL 2Cstl il lVe LS ratiVilis
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as well as with other modes, is intense. Due to its higher speed and re-
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some long hauls of high value commodities

The railway carries mainly bulk commodities over long hauls,
although it is also the major carrier of citrus exports to the rest of
Western Furope. It is now attempting to increase its share of the freight
market by further improving the quality of service, upgrading its marketing
organization and developing container services. Recent investments in
infrastructure and equ1pmenL and meLuvcu CLLlLLenCY are cuaULLus the rail-
way to capture more traffic of high-value commodities such as steel products

and automobiles.

Total passenger traffic in Spain has been more dynamic than
freight, increasing by almost 4007 between 1960 and 1972. With rising per-
sonal income, increased mobility and tourism, the private car has played
a key role; its share of the total traffic increased from 38% to 64% between
1961 and 1972. The road transport vehicle fleet has grown at 217 per year
between 1960 and 1972. During severe winter weather, however, the railway
provides the only reliable transportation for various regions.

Following Bank recommendations, the Government established in 1964
the Superior Council of Land Transport (CSTT) within the Ministry of Public
Works as an advisory body, with the purpose of studying all aspects of land
transport coordination, as well as ports. After a good start and a satis-
factory performance in carrying out basic studies, the CSTT lost its momentum
in the late 1960s due to lack of political support. In 1971, at the Bank's
insistence, the Government agreed to broaden the structure and functions of
the CSTT and to strengthen its organization. The effect of these measures
will be apparent during the next few years. However, the studies that have
been made about transport services have concluded that there has been no
major distortion in the sector deriving from Government actions.



C. RENFE: The Modernization Program and the Bank's Three Loans

The Bank first became involved with RENFE during the survey
mission of 1961-62. The Govermment had requested that transportation,
and RENFE especially, be studied in some detail. RENFE had been estab-
lished as the National Railway of Spain in 1941 when all broad gauge
railways, consisting of more than 20 privately owned companies, were
brought under Government ownership. The Ministry of Public Works was
made directly responsible for RENFE's operations. Since its establish-
ment, RENFE faced severe problems, most importantly large deficits,
declining performance and loss of traffic to highways. 1In 1962, it
operated 13,000 km of broad gauge track. Motive power was primarily
steam, and rolling stock was largely obsolete and under-utilized. While
freight traffic remained relatively constant between 1951 and 1958 (7-8 bil-
lion ton-km per year) it began to decline in 1959 largely due to an untimely
rate increase, economic recession and increased trucking campetition.
However, perhaps the most important of RENFE's problems were its inadequate
internal structure, weak management and lack of commercial motivation.

The Govermment saw the importance of transforming RENFE from
an antiquated and inefficient system into a viable modern railway and

began to take remedial steps in 1959 when SOFRERAIL of France was hired
to carry out a comprehensive study of operations. However, by 1963 few

improvements had taken place.

The Bank indicated a willingness to assist RENFE on the basis
of the conclusions of the survey mission, which recommended a moderniza-
tion program very similar, in its general lines, to the one finally adopted.
At the Bank's suggestion, RENFE retained SOFRERAIL to prepare a master plan
along the lines proposed by the survey mission. SOFRERAIL's report,
"MAadavrniza+rinn DI an n'F 'DB‘T\TT?V" wnoe nithlichad im Title 1TAA Thia Aaniwmant
ViIVULwA llA L LAVl A <AL 7 A ’ wWa o yulld..l.gll‘ i \’u-‘-J A INTJ e Ll O uuhmllcllb,
modified following RENFE and Bank suggestions, is the basis of RENFE's
1044 .72 Madarmiovarinm Dracram Ffar rwhidalh #lha Daml haa meada +ha +lhowan Tanemao
L TU /2 lVludcCiliLliliacacaivll ILUSI.GHI 1UL Wil Luwil LI palinn 1lao uiauc Liic LilL T 10allo
indicated above.

The Modernization Program has been modified on several occasions
nnnnn 1Q4/7 T ocomarmal 15ma hawvwa wamatmad ticmahamaoad -
b.l.ll,bc L7U"f’ Uul.. .LLD BCIICLGL LLLLGD liavoc LCllallicu uu.ua.uscu. .LL ud.u. LWU
ma jor components, the Investment Plan, equally divided between moderniza-

i
w1 T2 PR, Uy - Py P _ ~ o NP T
tion of motive power and rolling stock, and renovation of track and other

fixed installations, and the Plan of Action, dealing with transport coordi-
nation, railway operations, rates and fares, and finances. The objectives

of the Investment Plan were to replace steam by diesel and electric traction;
to interconnect and expand the existing electrified network; and to renew

the track and antiquated rolling stock. The objectives of the Plan of Action
were to eliminate the deficit and achieve financial strength within the



planning period; to implement a structure of rates and fares closer to
ciency, mainly through personnel reductions and uneconomic line closures;
and to obtain an efficient transport coordination through the market
system.

The particular characteristic of the Bank's relations with RENFE
is that throughout the 1964-73 period the Investment Plan, which the loans
helped finance, and the Plan of Action were given the same priority. Both
elements of the Modernization Program were officially incorporated in
the Loan Agreements and targets related to them were included as loan
covenants. Bank supervision also kept a generally adequate balance between
objectives related to the Plan of Action and to the Investment Plan.

The first loan (387-SP of 1964) helped finance one-third of the
first two years, 1964-65, of the Investment Plan. The list of goods in-
cluded mainly ties, shunting locomotives and passenger and freight cars.
The second loan (507-SP of 1967) helped finance about one-fifth of total
commitments in 1967-68. Major items covered by the loan proceeds were
rolling stock, electric locomotives, rails and ties and signalling and
interlocking equipment. Finally, the third loan (772-SP of 1971) was
expected to cover one-fifth of t c¢al planned investments in 1971-73 and
the list of goods included items similar to that of the second. The terms
of these three loans are presented in Table I-1.

Throughout the ten years of the Modernization Program, the
Spanish Government, RENFE and the Bank have had a fruitful and continuous
dialogue about the implementation and modifications of the Program. This
dialogue is summarized in the following chapters where each of the major
issues is analyzed. The relative importance of these issues in the
dialogue changed according to the problems being faced during implementa-
tion. At the outset the subject of RENFE' autonomy was paramount, but
in later years RENFE's financial situation and transport coordination
took the largest proportion of the time, in view of the slow progress in
those areas. The final impression from the nature and impact of this
dialogue is that, by and large, it has been useful for the implementation
of the Program and explains an important proportion of the achievements
described in the following chapters.



10.

Borrower

Guarantor

Amount of Loan

Amount Cancelled

Amount Disbursed

Date of Loan Agreement

Date of Effectiveness

Closing Date - Original
- Actual

Term of Loan

Grace Period

TABLE 1-1

SPAIN RATLWAY PROJECTS

Basic Data Sheet

Loan 387-SP

The National Railways of Spain (RENFE)

The Govermment of Spain

US$65.0 million

US$65.0 million
July 31, 1964
February 25, 1965
June 30, 1967
December 31, 1968
20 years

4 years

Loan 507-SP

RENFE
The Govermment of Spain

US850.0 million

US$50.0 million
August 4, 1967
December 15, 1967
June 30, 1971
July 31, 1972

15 years

4  years

Loan 772-SP

RENFE
The Government of Spain
US$90.0 million
US$76.73 millien *
June 30, 1971
December 29, 1971
June 30, 1974
(not yet closed)
20 years

5 vyears

* As of October 31, 1974






IT. IMPLEMENTATION OF THE INVESTMENT PLAN

nr.‘\;hﬁ'_ mmdatanl Tawrnatmant Dlan ~nllad For o +Aaral avnandd Frava
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of Ptas. 62 billion (at the time, US$ 1,033 million) in 1964-73. The
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Ptas. 84.6 billion, a 36.6% overrun. During implementation, several
changes were made in the physical composition of the Plan., Table II-1
summarizes the estimated and actual investments in physical and monetary
terms.

Overall, more resources were invested in fixed installations,
mainly track renewal (647 of total funds), than in motive power and rolling
stock (36%), in ?ead of the original almost equal allocation between these
two categorles. Major overruns occurred in track renewal and telecommuni-
cations, and the main underrun was in the acquisition of diesel motive
power. The large increase in cost under the general administrative expenses
category, found particularly since 1969 (Table II-2) is due to direct
coverage by RENFE of the cost of the large personnel reduction program,
which prior to that year had been financed by the Govermment. In physical
terms, less track was renewed than originally planned (5,746 km against
7,000) although at higher standards, a fact that partially explains the
big cost overrun in this category. Conversely, the electrification program,
mostly completed before 1967, was larger and implemented faster than expected
(1,450 km instead of 1,100 km). The acquisition of diesel motive power
and of new rolling stock, on the other hand, was lower than planned. Only
7,790 freight cars were purchased instead of the 14,604 programmed in 1964
(although expenditures on rolling stock were slightly higher than projected)
reflecting unforeseen improvements in operations which resulted in reduced
equipment requirements, and lower than expected traffic. The only exceptions
were certain types of equipment for passenger transport, due to increased
demand. Finally, the station and yards' program was drastically reduced
in physical terms although, again, there was a relatively small cost overrun,
Further details about the accomplishments of the Plan appear in Tables II-2
and II-3.

As regards time schedules, procurement of motive power and rolling
stock experienced only minor delays. Greater delay was experienced with
track renewal, where the time necessary for training -- including the Spanish
contractors -- and for manpower relocation proved unpredictable. Construction
of marshalling yards, for which detailed plans were not completed in the early
years and numerous revisions were made throughout the period, was also delayed.

Several reasons explain these differences between estimated and

actual cost and schedules. The main reason for the cost overrun has been
price increases: by 1972 the average increase in price and wages exceeded
70%, as compared to 1964. These increases affected particularly track

1/ These figures exclude contingencies, miscellaneous and general admin-
iastrative expenditures.
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renewal and more generally, civil works, and the provision of diesel loco-
motives. Engineering problems explain part of the delays and to a certain
extent the overruns of renewal of track, marshalling yards and stations,
but their impact has been minor.

Another major reason that explains the differences with the
original objectives was that the Plan was modified twice, in 1966 and 1970.
In 1966, RENFE proposed, and the Bank agreed, to accelerate the elimination
of steam traction in view of the advantages already obtained with the

Program. Electrification had been moving at a faster pace than expected

the previous three years. The marshalling yvard program was reduced becausge
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the third loan has already been extended

Regarding procurement, all goods financed through the three loans
have been acquired through international competitive bidding. Goods outside
of the IBRD-supported project, however, were required by the Spanish Industrial
Protection Law to be procured from Spanish suppliers in cases where quality
met specified standards, regardless of the cost. Under the procedures set
by the Bank and RENFE, which were discussed at length during negotiations of
the first two loans, the Spanish supplier was granted a margin of preference
of 15% (or applicable customs duties, whichever was lower). Foreign bids
were increased by the amount of the '"Tarifa Fiscal' which imposed on imported



goods the indirect taxes levied on the same goods when manufactured in
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the GATT. 1In the end, about 60% of all contracts under the Bank loans

were awarded to Spanish firms. Of the contracts awarded to Spanish bid-
ders under the first two loans, about 747 of costs were in foreign exchange.

Under the first loan there were problems with tendering of bids,
mainly as a result of the Govermment'’s policy in favor of domestically
procured goods. Bid specifications were complicated and foreign bidders
frequently complained, though after lengthy debate the Bank's opinion was
usually that the Spanish authorities had satisfactorily carried out the
bid evaluation process, thus approving RENFE's choices for award of con-
tracts. Similar problems arose during the early implementation period
of the second loan, but no difficulties have appeared under the third loan.






TABLE 11-1: RENFE: Investment Plan - Costs and ’hysical Achievements, Actual vs, Estimated

1964-~73
Physical Units, Main Items Investment Cost (Pts., Billions)
Actual/ Actual/
Estimated Estimated
Estimated Actual % Estimated Actual %
Category 1
1, Track Renewal (km) 7,000 5,746 82 15.2 32.5 213
2, Stations and Yards 4.0 4.9 122
3. Electrification of Line (km) 1,100 1,450 132 2.2l/ 3.31/ 150
4, Shops and Storehouses 1.4 2.5 178
5. Telecommunications 0.5 ‘1.5 300
6., Safety Installations : 2.0 3.1 155
Subtotal 25.0 4.8 189
Category 2
1., Diesel Locomotives {(no.) 655 458 70 ( p .
Trainsets (no.) 2202/ 203 ( 14.5 12.3 85
2, Electric Locomotives (no.) 702/ 86 123 ( 3 1/ 5 al/ 151
Trainsets (no.) 220~ 273 ( i °
3. Rolling Stock (no.) 14,604 7,790 53 7.9 8.6 109
Subtotal 26,3 26,8 102
Miscellaneous 5.8 2.4 41
Contingencies 4.6 0.3 4
Subtotal 10.4 2.6 25
General Administrative Expenses - 7.4
TOTAL 61.7 84.7
1/ Approximate divisions as among all items included under electrification.
2/ To be divided between diesel and electric trainsets.

Source: RENFE: Memorias del Consejo de Administracion. Planned figures as approved by Bank.



Table II-2 -
RENFE: Loans 387-, 507- and 772-SP
Investment Flan: 1964-1973; Actual ws, Planned by Period
(Ptas. Millions) Total
1964-1966 1967-1970 1971-1973 1964-73
% % %
Actual/ Actual/ Actual/
Planned Actual Planned Planned Actual Planned Planned Actual Planned Actual

Track Renewal 3,621 3,807 105 7,437 11,726 158 13,706 16,940 124 32,473
Stations and Yards 1,026 779 76 2,427 1,607 65 1,816 2,543 140 4,929
Diesel Motive Power 4,171 3,748 90 3,975 3,167 79 1,498 1,118 75 8,033
Diesel Train Sets 1,903 1,412 74 1,767 2,125 120 347 728 210 4,265
Rolling Stock 3,283 3,251 99 3,669 2,600 71 2,686 2,706 101 8,557
Shops and Storehouses 853 612 72 1,969 1,184 60 1,296 746 58 2,542
Telecommunications 231 283 122 866 518 60 730 685 94 1,486
Safety Installations 698 486 70 1,652 844 53 2,134 1,773 83 3,103
Flectrification, Electric
Locomotives and Train Sets 1,980 1,923 97 5,636 3,956 70 4,051 3,355 83 9,234
Housing and Miscellaneous 303 436 14h‘ 734 689 94 1,030 1,062 103 2,187
Investment Stores - - - 1,204 821 68 -64 -600 938 221
Subtotal 18,069 16,737 31,376 29,237 29,230 31,056 77,030
(% planned investment completed) 92.6 93.2 106.2
Contingencies 904 32 3.5 2,067 67 3.2 1,374 139 10.1 238
General Admin. Expensesl/ 1,517 437 28.8 1,922 2,467 128.3 4,928 4,541 92.1 7,447
Total 20,490 17,206 83.9 35,365 31,771 89.8 35,532 35,736 100.6 84,713

l/ Including cost of Personnel Reduction Program, Consultant Services, Studies, Deferred Maintenance.

Source: RENFE: Memorias del Consejo de Administracion. Planned figures as approved by Bank.



Track Renewal
Stations and Yards

Diesel Motive Power

Table II-3

Line Locomotives

Km.

No.

No.

Shunting Locomotives No.

Diesel Train Sets
TER
Ferrobuses
TALGO

Rolling Stock
Workshops

Telecommunications
Improvement Lines
New Equipment

Safety Equipment
Signalling Lights
CTC
Automatic Block
Manual Block
Remote Control

Electrification
New Lines

No.
No.
No.
No.
No.
Km.
No.
No.

Km,
Km.
No.

Km.

Electric Locomotives No.

No.
No.

RENFE: Loans 387-, 507- and 772-SP
Investment Plan, Physical Units: 1964-1973; Actual vs, Planned by Period
Total
1964-1966 1967-1970 1971-1973 1964/73
% % %
Actual/ Actual/ Actual/
Planned Actual Planned Planned Actual Planned Planned Actual Planned Actual
2,230 1,623 73 2,736 1,942 71 2,891 2,181 75 5,746
3 9 300 10 1 10 1 1 100 11
147 152 103 148 90 61 75 19 25 261
133 113 85 89 84 94 16 0 0 197
36 30 83 15 0 0 - - - 30
15 0 0 34 75 220 0 14 1400 89
6 6 100 3 3 100 26 75 288 84
5,580 3,637 65 3,725 2,397 64 3,182 1,756 55 7,790
2 1 50 2 2 100 10 4 40 7
1,129 1,352 120 1,790 4,038 226
245 155 63 172 153 89
64 26 41 120 92 76 n.a.
252 74 29 285 520 182
295 164 56 191 279 146
249 114 46 560 844 151
4 5 125 20 83 415
346 755 218 346 436 136 389 259 66 1,450
17 24 141 56 52 93 15 10 67 86
20 20 100 62 37 60 45 0 0 57
55 60 109 125 116 93 20 40 200 216
- - - - - - 20 (0] 0 0

No.

Source: RENFE: Memorigs del

Congejo de Administracion.

Planned figures as approved by Bank.






III. IMPACT OF THE PLAN OF ACTION

A. Introduction

The modernization of RENFE was expected to be achieved through
the combined effects of the Investment Plan and the Plan of Action. We
have already discussed the implementation of the Investment Plan and its
impact is analyzed in the next chapter., The purpose of this chapter is
to assess the impact of the other three groups of measures included in
the Plan of Action, i.e.,those dealing with a) RENFE's operations and orga-
nization; b) RENFE's finances; and c¢) transport coordination.

In these fields, the objectives of the Modernization Program were
to achieve RENFE's financial independence, an objective that was assumed
to require its becoming an autonomous agency under the general guidance
of the Government, and to make the enterprise technically efficient so
that, in the competitive atmosphere in which it was expected to operate,
it would attract that traffic for which railways have a comparative
advantage.

The Bank played an important role in the shaping and the revisions
of these aspects of the Plan of Action. The emphasis on more specific
measures dealing with the findncial situation became increasingly important
in RENFE-Bank relations as the financial status did not improve and
progress was good on the operational side. Similarly, the Bank's attention
to the problems of transport coordination increased in the second and third
revisions of the Plan as a result of the few advances in the field
(Tables III-1 and III-2 summarize the objectives and achievements in these
areas). In the remainder of this chapter, we analyze separately the achieve-
ments in these three main areas, and the role played by the Bank in some
of the actions taken.

B. RENFE's Qperational Efficiency

The operational measures included in the Plan of Action were in-
tended to improve overall efficiency and to achieve a high utilization of
the new equipment and infrastructure included in the Investment Plan.
Following SOFRERAIL recommendations, RENFE and the Bank put special emphasis
on personnel reductions and training, to adapt the labor force to the more
technically advanced operating conditions expected as a result of the
Madavrmioatsa Do nmd An A Ar i-‘l-\.-.—u-\ lrmasy mAanQitwan airh Aaa Ffhao ra+d Ao
rivauac L I.I..L‘OGI-J.U[I L LUBLGIII, LA\ Wil - Wi Vi LilLTCT nNco iUucaouico b ouvill [~ %=1 Ll LAt lLUlLl
alization of less-than-carload (LCL) traffi the consolidation of marshall-
ing yards, and the reduction of passenger LL&SSES from thfee to two. However,
no specific targets were set about operational standards such as car turn-
around time, trainloads, operating speeds or utilization factors.






The Bank was particularly interested in personnel reductions
and quite impressed by the progress that was being made although, as we
shall see later in this section, most of those reductions did not result
from the Investment Plan. Throughout the period, the Bank concentrated
its efforts on personnel reduction, LCL and marshalling yards programs,
implicitly assuming that RENFE's operational standards were good and no
further detailed targets were necessary in the Plan of Action.

Overall, RENFE's operational efficiency improved considerably
during the ten-year period,and most of the targets of the Plan of Action
have been achieved. The figures in Table III-3 illustrate how in many
aspects RENFE is now equal to or better than most European railways. Major
improvements have been achieved in the rationalization of LCL traffic,
thus eliminating one of the major causes of financial loss; in the system
for allocating wagons; in the establishment of a system of unit trains;
in staff efficiency (Table II1-4), and particularly in the organization
of commercial operations. However, progress has been slow or non-existent
in areas where it was possible with better planning; for example, in the
organization of train services, in order to have bigger trainloads; in the
utilization and availability of motive power, and in commercial speeds.

In retrospect, the Plan of Action should have been more precise in these
areas. In the following sections these points are discussed in more
detail.
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Personnel Reduction: Estimated and Actual

(number)

Plan of Action (1964) Revised Plan of Action .(1967)
Period Forecast Actual Forecast Actual
1964-68 23,500 21,550
1966-68 11,000 10,250
1968-70 9,000 15,636
1970-73 b/ 9,000 5,664 2/
1964-73 36,500 42,865
a/ 1970-72
b/ 1964-72

In 1972 RENFE's labor force was only 64.2% of the 1963 level,

a reduction of 42,865 people. Thus, although there was a policy of per-
sonnel reducticn before 1963, the most significant efforts were made after
1963. These reductions were not only the continuation of previous actions
but the result of a new and stronger policy, as illustrated in Graph 1,
which highlights two different time periods, with reductions during 1963-72
following a different trend from those in 1954-62.

This development was an important factor in realizing the labor-
saving benefits of the Investment Plan. We have estimated that even with
all the new equipment and the implementation of the Modernization Program,
the oper ting expendltures in 1972 would have been 40% higher than the
actual if personnel reductions had not taken place.

Two issues are important in relation to this subject: (a) the

role played by the Plan of Action and the Investment Plan and (b) the
importance of exogenous factors (i.e., general economic conditions of the
country) that may have facilitated the personnel reduction effort.

Regarding the first, it is our impression that the Bank, through
the targets included in the Plan of Action, played an important role in
promoting this process. A significant part of the reductions was not the
direct consequence of the Investment Plan but of the administrative reorga-
nization and other rationalization measures that were implemented as a
result of the Plan of Action (LCL traffic, line closures, etc.). RENFE



has estimated that reductions/during 1964-67 were mainly due to elimina-

tion of redundant personnel;X’/ they accounted for 35.6% of the total in

1964-72. A more precise idea of the effect of the Investment Plan can be
obtained from analysis of personnel reductions by categories:

Personnel Reductions by Category: 1964-72

Category %

A: Staff personnel of the Central Administrative Office 1.2
B: Train crews (excluding engineers) and other

personnel working in the stations 32.3

C: Engineers and personnel working in the workshops 29.2

D: Track maintenance personnel 16.6

E: Personnel working in the Commercial Department 4.7

F: All other personnel 16.0

TOTAL 100.0

Personnel reductions in Category B, the largest, are mainly the consequence
of the reorganization of work at terminals, line closures, etc., and can

be attributed only in an indirect way to the Investment Plan. RENFE has
estimated that abou 867% of the reduction in this category is the result

of the reorganization. The same analysis applies to Category C, where

70% of the reduction was induced by workshop reorganization, and only 307%
to the dieselization program. Reductions in Category D are more closely
related to the investments and are a direct consequence of track renewal
and the use of mechanical maintenance.

T orr " n
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about to a iLarge extent Uy th
directly to investments
cannot be LLE‘le attr C a actor, but the cha
istics of the activities involved, e.g., general administration, the
t m e etc., suggest that this reduc-
t n the Plan of Action.
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As regards the second point, the extent to which personnel re-
duction has been affected by exogenous factors, most of the reductions
took place through a system of early retirement options, and practically

1/ RENFE, "Plan Decenal de Modernizacion Actualizado, 1967" pp. 41, L2
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all workers left RENFE voluntarily. It is likely that the general improvement
of the Spanish economy in the 1960s and the creation of new employment
possibilities might have acted as an incentive for people to leave RENFE.
Another job, plus RENFE's pension, provided an excellent monetary incentive.
In any case, the dynamism of the economy and the gradual elimination of
structural unemployment drastically reduced the pressures over RENFE to

slos down on the program or, even more, to continue to hire more labor.

Uneconomic Line Closures

Traffic density (defined as the ratio between traffic and the
length of the network) in Spain is very low, as canbe observed in the
following figures:

Traffic Density in Selected European Countries (1968)
(Traffic units/km track, million)

Germany 3.16
Belgium 3.31
France 2.72
Holland 3.40
Italy 2.87
Engiand 2.67
Spain 1.49
At the same time, traffic is very concentrated, and 65% of the
total net ton-kms are carried on line sections that account for only 30%
of the total network. The closing of uneconomic lines was then an im-
portant issue at the time of the first loan, and the Plan of Action in-
cluded several targets on the subject (Table ITI-1).
RENFE agreed to study for closure 49 low traffic lines, comprising
2,638 km. From 1964 to 1966, progress was delayed as an effective method-
ology had not yet been developed. By early 1971 studies for 48 of the lines
had been completed and RENFE had requested abandonment of 1,089 km, of which

505 had already been closed. Appropriate action had not been taken by the
Government, for political considerations, on an earlier 1969 proposal to
close 269 km and elimination of passenger services on 203 km. As a condition
for effectiveness of the third loan, Govermment action was required on

these proposals. In the end, the lines were closed. The 1971 Plan of Action
called for studies on 55 additional lines comprising 4,000 km, and requested
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that where the Govermment, for political or other reasons, forced operations
determined by RENFE to be uuc\.—vuum;u, the Govermment W\')Uld reimburse RENFE

for the financial losses incurred.

In 1964, it had also been agreed to work on a program of phasing
out uneconomic stations., OQut of a total of 3,000, 1,500 were to be studied
and 250 were to be closed each year after 1966. By 1970, 631 stations had
been closed or converted to reduced operations, a number that the Bank
considered to be satisfactory. Agreement to continue the program was con-
firmed during negotiations for the third loan.

It was not possible to assess whether the program of line c¢losures
was adequate, but the benefit-cost analysis of the Investment Plan concluded
that it was clearly not profitable to renew the track in these low density
lines.

Less-than-carload Traffic (LCL)

The reorganization of this traffic was called for in the 1964
Plan of Action and it is an excellent example of the substantial gains in
efficiency that can be brought about with very little investment and only
managerial and administrative changes,

LCL traffic was moved through a system of '"Central Stations" which
served as distribution centers within each region. Traffic between each
station and its corresponding '"Central Station' was carried on "trenes
colectores" (collecting trains). The operation was considered to be very
inefficient: for example, the average wagonload was only 1.5 tons. 1In
1968, 19.77% of the total freight train-kms was devoted to this traffic
while contributing with only 13% of total freight revenue.

In that same year, RENFE started a complete reorganization of
and as a first step it decided to close to this traffic all

LCL transport d as a rirst step 1t decided to close
stations with a gross annual income of less than Ptas. 300,000. As a result,
only 389 stations, accounting for 90% of LCL freight revenues (out of a
total of 1,121) continued to handle this traffic. The result was a con-

siderable saving, not only in relation to the train-kms of "trenes colectores"

_________ g s HOL

which went down by almost 507, but also in the other expenditures necessary
to handle this traffic in the stations that were closed. By 1972, the
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benefits of the program were impressive; the average load per wagon went
up to 2.5 tons, LCL share of total freight revenue dec‘incd sl;sutly to
11%, but the proportion of this traffic in terms of fr
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European countries (Table III-3). The Bank has been concerned about this
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because it was aware that increased train length is one of the best ways
of improving efficiency and major improvements are possible in Spain in
spite of topographical difficulties. The Plan of Action contained only
one measure that tackled the problem, which was the reorganization of the
LCL traffic. However, the improvements have been minor: average freight
per train went up from 188 net tons in 1964 to 227 tons in 1972, a growth of
20.7% (Table 111-4). The increase that took place between 1964 and 1968
was mainly the result of the replacement of steam traction by electric
and diesel, which allow for greater train tonnages, and the increase be-
tween 1969 and 1972 can largely be attributed (80%) to the reorg§nlzat10n
of the LCL traffic just described, by eliminating short trains.

Average Carload

The average carload was also lower in Spain than in most other
European countries (Table III-3), but there has been an important improve-
ment from 12.5 tons in 1964 to 18 tons in 1972, or 44.2% (Table II11-4).
The reorganization of the LCL played again an important role in achieving
this improvement: the reduction in the number of freight cars devoted
to LCL traffic explains about 37% of the observed increase in the average
carload.2/ Thus, another conclusion is that the increase in the average
carload in 1964/72, which is not explalned by the change in the relative
importance of LCL, is only about 28%.2

1/ The average trainload for the whole network can be expressed as a

- weighted average of the average freight of the LCL trains and the
other trains. The weights are the proportion of train-kms corres-
ponding to each category out of the total train-kms. The reorganiza-
tion of the LCL traffic, by just changing the relative weights of
each category of trains, led to an increase in the average freight
per train for the whole network.

3/ This figure is arrived at b
h

T et
=3
o
(g4
o
rt
®

Sy
o)

> o
»
o
]
<

-~ O

="
’.J
=)
{

creace af LLY that nart
N de W AT N A _'_rla’ = iils yu‘-\-

¥+
weight of LCL traffic (.44



- 15 -

Speed
The combined effect of the Investment Plan and of the Plan
of Action produced significant increases in the average commercial speed
of both passenger and freight trains (Table III-4).

One of the benefits resulting from an increase in speed is a
reduction in freightcar turnaround time (TAT)., In Spain, TAT remained
practically constant between 1964 and 19681/ as can be seen from the
following figures:

Evolution of TAT: 1964 agd 1968 (days)

Private
Freight RENFE + Private
Years RENFE Freight Cars Cars Freight Cars
D _ 0 T D 0 T
1964 4.41 8.60 6.90 7.74 4.41 8.28 7.04
1968 4,43 8.36 7.25 6.26 4.47 7.76 7.01

D = LCL freight cars
0 = all other freight cars
T = total freight cars

However, speed is not the key variable to reduce TAT, because
accounts for only about 18% of the total; the increase in speed

ace between 1964 and 1972 would lead to a reduction of only about
. The relative importance of travel time and other items in TAT
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1/ These are the only two years for which a detailed analysis was available.



The time spent in terminals is the most significant item and
considerable savings in equipment could be obtained through its reduction.

An important improvement was a new system for allocating wagons
among the different stations. This new system, called "Central de Reparto
Centralizado" was developed through the technical assistance of SOFRERAIL
and established in 1966. Prior to this change the operation was very
inefficient; in 1964 there were about 75,000 cars, but a shortage of ma-

terial because of the bad allocation system. The average yearly car utili-
zation was 110,000 net ton-kms and the total number of net ton-kms was about

8,376 million. A rough measure of the effects of the new system is given
by the comparison of these figures with those for 1968. During that year
it was possible to transport 5% more ton-kms than in 1964 with only 87%
of the cars. The average ton-kms per freight car increased by 217,

Availability of Motive Power and Rolling Stock

Table III-3 shows the motive power and rolling stock availability

for selected European countries. By comparison, Spain has significantly
lower availability, on average, for diesel railcars and passenger and
freight cars and shows, moreover, a gradual decline (Table III-4). This

decline is to some extent logical in cases like Spain, where a large amount
of new equipment is placed in service at the same time. Nevertheless, even
under these circumstances maintenance could be planned so that, in the case

of diesel locomotives, not more than 7% or 8% are out of service at one

time. Similarly, not more than 4% or 5% of the electric locomotives should

be undergoing repair. For rolling stock the target should be not more

QL SO0y a2l DL Ll A illy 2L0D0R Lalygtet

than 5% out of service.

RENFE's lower than average performance in this respect is due
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f retrained technicians and skilled workers in those maintenance shops
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n

ch, under the workshop reorganization plan, were to make major repairs
to motive power and rolling stock.l

The possibility of attaining better availability targets is borne

out by the fact that the proposed targets have already been surpassed in
the case of the Talgo (diesel passenger units) motive power, which had a

—m s

1/ These delays are not entirely due to the training programs, which were
in general very efficient, but more to the problem of transferring the

labor force from one place to another. This has been a major problem
in Spain because people are very reluctant to change their places of
residence.



94.7% availability in 1972, thus supporting the advantages of standardi-
zation. The two principal workshops visited, the locomotive and power

unit main repair shop in Madrid and the specialized two-axle box-car re-
nA1r qhnn in Rnrnp'lnnn reflect the hi oh f-ophnn1ng1r-n'l and practical
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capacity of RENFE in th1s area. Once it is possible to reduce the many
types of locomotives, power units, and other equipment it presen

to contend with, RENFE's efficiency will improve aensiderably,

C. Institutional Efficiency

Before 1964, RENFE was a semi-autonomous public agency facing
an important degree of Govermment intervention, largely due to its fi-
nancial weakness. At the time, the Bank thought that to have more autonomy
and to be able to operate along commercial lines was an essential ingredient
of the Modernization Program. The Bank made this a major issue during
negotiations for the first loan, and in 1964 obtained from the Govermment
a new statute for RENFE which largely complied with Bank requirements.
The new organization gave RENFE more control on day-to-day operations
but the Govermment still reserved the power to appoint the Chairman and
the Board of Directors and the control on tariff policy, line closures and
the approval of the annual operating and investment budget.

Direct Government intervention -- aside from general economic
policy matters -- declined in the following years, but it still influenced
operations in an important way. The frequent changes in the top management
adversely affected decision making, especially in the late 1960s. For
example, in 1967/70 there were four Chairmen and three General Managers
in office. The Bank expressed its concern about this lack of continuity
and the Government finally agreed in 1971 to maintain fixed-term appoint-
ments for the top management positions. Govermment intervention was also
a major factor explaining the delays in the line closure program, and
only as late as 1971 did RENFE obtain adequate freedom to modify its tariffs.

One institution-building approach that produced positive results
in this case was the use of a large number of consultants. SOFRERAIL, the
leading group, appointed technical advisors to all key management positions
and acted as coordinator of the large number of consultants that were em-
ployed: between 1964 and 1968, 128 individuals from 12 firms participated
in RENFE's modernization efforts. This approach helped also to smooth the
process of change in management that took place in 1964, when a number of
new people with little railway experience joined the enrprnrlse, Later

n, the consultants also helped to set up useful training programs for
he to

rt O

oD nd middle manacement
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ENFE has now a commercially-oriented organization, the morale

of its staff is high and the top management is well quallfled One inter-
esting example of RENFE's transformation into a commercial enterprise is
given by the changes that have taken place in the Commercial Department.
Before 1964, this Department was just an appendix of RENFE, without much
power in operations and with a poor image with the customers. 1In the

late 1960s a major change took place, which transformed it into one of

RENFE's leading departments. It became a very aggressive group, maintaining
close relations with the big customersl/ and, more importantly, it began
to have an influence in the organization of the railway services. The
fact that this influence exists is probably the best indication of the
changes in attitude that have taken place in RENFE. Current practice is
that in the transport contract with its main customers, RENFE guarantees
that the service will be performed according to an agreed schedule. If

it is not done, RENFE pays a penalty which is proportional to the delay
involved., At the Bank's suggestion, RENFE employed consultants (Transmark
of England was finally selected), who helped reorganize the Department

and later developed the system for use of containers.

The growing importance of the Commercial Department and its role
in the organization of the services are crucial for the success of RENFE
as a commercial enterprise. However, there is a serious potential danger
because of the lack of a good costing system for the different services
that RENFE provides. Misleading information about true economic costs
might induce the Commercial Department to make wrong decisions in relation
to the services that have to be promoted or the kind of tariff structure
that is more convenient. The new administration of RENFE is aware of this
problem and a new costing system is being introduced.

1/ RENFE's commercial traffic is very concentrated as can be observed in
Table III-5.
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D. RENFE's Financial Performance

The original version of the Plan of Action contained a program
for achieving financial independence during the l0-year period of the
Program consisting of three stages: a) cash operating expenses, including
interest, were to be met out of revenues by 1968; b) depreciation by 1971;
and c) a return on net fixed assets of 3.6% by 1973. The projected attain-
ment of these targets was based on a series of measures (summarized in
Table ITII-1) such as a revision of the level and structure of rates and
fares, application of commercial rates to Government traffic, a clarifi-
cation of the fipancial relations of RENFE with the Govermment, incorpor-
ating Government contributions -- past and future -- as RENFE equity and
settling the mutual debt, and revaluation of assets.

However, progress in the financial area has been from the very
beginning slower than expected. The original targets have since been
revised twice. 1In 1966, it was agreed to postpone the date by which cash
operating expenses should be covered to 1969, although depreciation was
still expected to be covered ahead of schedule, in 1970. The lack of
progress resulted in a serious reappraisal of the finmancial situation in
1970. At that time, it was projected that RENFE would be able to earn
operating revenues sufficient to cover cash operating expenses and interest
only by 1973, and depreciation by 1977. The operating ratio was not to

exceed 100 in 1975.

RENFE's financial situation improved slowly between 1964 and 1973
(Tables III-6 and III-7). The net deficit hovered around Ptas. 4 billion
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defi
and only in 1973 was it reduced to 2.42 billion (the reduction in real
at

terms has been h1ghnr because of inflation). As a consequence, the operating
ratio remained above 100 during the whole period and most of the targets
set in the three projections described above were not achieved. The

improvement in 1973 is also reflected in a working ratio for that year

of 97 indicating that the target set in 1970 of covering cash operating
expenses in 1973 had been achieved.l These accumulated deficits contlnued
tc have a negative impact on the overall financial peosition of RENFE:

the current ratio declined from 1.9 in 1964 to 1.2 in 1971, and the liquid
ratio has been under 1.0 most of the pericd, largely because of Govern-

ment delays in making the necessary payments to cover the deficits. 1In
terms of trends, RENFE's financial situation remained relatively stable
between 1964 and 1966, it deteriorated considerably in 1967 and 1968, but

Financial ratios since 1971 have been calculated without including
income from the Canon de Coincidencia, a special duplication tax that
had to be paid to RENFE by the owner of a road service parallel to a
railway line,

1~
.



and 1970, e
the changing conditions at the time. However, a
between estimated and actual revenues and costs (Tables IIT-8 and ITI-9)
suggests that the first three projections consistently underestimated the
growth of expenditures, particularly of labor costs. The latter continued to
grow in spite of personnel reductions because the average expenditure per
worker grew at a very fast pace, 347 between 1964 and 1966 alone. Also,

the first two projections underestimated the savings in fuel that would

be obtained from the phasing out of steam traction, a reflection of the
faster than expected implementation of the dieselization program. Total
revenues were, by and large, correctly predicted in 1964-66 and 1971-73,

and overestimated in 1967-70, but the evolution of freight and passenger
revenues has been somewhat different. Estimates of income from freight
traffic were about right the first two years of the program but too opti-
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mistic until 1972,
the traffic and tariff levels.

reflecting the fact that the projections overestimated
Revenues from passenger traffic were

better than expected for the first three years,

largely on account of a

higher than expected increase in_ traffic, but there was an important
shortfall between 1967 and 1972.1/

Several reasons have been given to explain RENFE's slow progress
in the financial area, but the increasing impact of road competition appears
as the central cause of RENFE's difficulties. The optimistic bias of the
financial projections was also to a large extent due to the failure to take
this impact fully into account.

Road competition has affected RENFE's financial situation in
several ways. First, traffic has grown very slowly: freight movement
has been less than expected (8.7 billion ton-kms against 10.6 billion ex-
pected in 1968 and 9.7 and 11,2 billion, respectively, in 1972) and only
passengers have shown some unexpected dynamism —14.4 billion passenger-kms
against 12.0 billion planned, in 1972 (Table IIT-10). Second, cempetition
has not allowed RENFE to raise its rates and fares to cover the increase in
costs: average revenue per passenger-km has declined 15% in real terms between
1964 and 1972, and revenue per ton-km has declined 30% over the same period.
RENFE and the Bank spent a cnnq1derab1e amount of time negotiating with

1/ This high e¢rowth in passenger traffic until 1966 was unusual in licht
_J.‘[ LIl O HLpll plLUWLIL ALl pacsotlipgcl LrairrliC uncii 1700 was unusuaxr 1n L.LELI.L
of past trends. The existing evidence suggests that it was due to
Flan dTemnrnvavrad Aald +v A +h I yhd~lh vrma hoasdmmtemes +ma o sl oo
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able at the time, and the expanding tourist trade.
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negotiation was, in retrospect, largely academic, because when that free-
dom was finally achieved in 1971, RENFE was not able to raise tariffs in
any significant way. Third, RENFE has been concentrating on the transport
of bulk commodities which pay lower tariffs than the high value commodities

that have been lost to the trucking industry.

Another reason for RENFE's poor financial performance has been
P P
n n

the higher than expected increase in labor costs. The projections under-
estimated the increase in wages in real terms and compounded the problem
by assuming that whatever raises would take place could be compensated
for by tariff increases, thus neglecting the effect of road competition.

A factor that has been frequently mentioned in explaining RENFE's
financial difficulties is the Govermment anti-inflationary policies, which
kept tariffs at low levels. However, our analysis suggests that this
factor did not play a major role during the period under study because
of the overwhelming importance of road competition. Its only significant
influence was through the negative impact of inflation on the Government
finances, which delayed the transfer of funds to RENFE, thus complicating

its cash position.

In spite of these negative developments,progress did take place
in preparing the basis for better financial management through several of
the measures included in the Plan of Action. The financial relations with
the Govermment were normalized: Govermnment contributions have been incor-
porated as RENFE's equity since 1967, mutual debts were settled in that
same year, and Govermment traffic is now charged commercial rates. The
structure of rates and fares has been simplified and made more flexible,
in passenger traffic through the establishment of two classes only, and
in freight through more commercially-oriented contracts with RENFE's major
customers. Assets have been finally revalued, although with considerable
delay, and economic cost studies are underway and will be available shortly.

One important consequence of RENFE's poor financial situation
has been that its contribution to the financing of the Investment Plan has
been practically non-existent. Originally, it was expected that RENFE
would contribute 37% of the cost of the Plan, mainly through retained
earnings (largely depreciation), foreign loans would finance 20% of the
costs, and the Govermment the rest (Table III-11). 1In practice, since
RENFE did not have profits, the Govermment financed a large proportion of
the Plan. In the 1966-72 period (the period for which figures are fully
comparable), foreign loans financed 18% of the expenses and the Govermment
the remaining 82%, of which 28% was financing of depreciation and 547 a
direct contribution to equity.



The Bank has played an important role in the achievement of
whatever progress has taken place in the financial field. The request
for detailed financial pro jections and for their continuous revision had
been an important institutional contribution to RENFE. Some of the measures
promoted by the Bank have been particularly useful, such as the normaliza-
tion of the financial relations with the Government and the efforts, par-
ticularly since 1966, to make sure that funds from the Government were

de11vered to RENFE on schedule.l/ However, the Bank's major effort

regarding the level of rates and fares seems to have heen pnrf-'lv mi quld\,d

idalkte

in view of the preponderant influence of road competition in determining
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the t1me of the f1
the Bank had a wide LnLe.LéSt in the transport sector, and the apparent
bias in favor of the railways was a problem which the Bank thought- it could
help solve. Legislation dealing with transport until 1964 considered the
railway the basic means of transportation and attempted to protect it from
the emerging competition from the roads. The basic laws were: a) Ley de
Coordinacién de los Transportes Mecanicos (1947) and b) Ley de Ordenacién
de los Transportes Mecanicos por Carretera (1947). The first dealt with
the coordination of land transport and the second with the organization of
the road transport industry.

Both laws were highly protective of RENFE. They established that,
in principle, road transport services parallel to railway lines already in
existence should not be authorized, giving RENFE the right to decide whether
a new transportation service was needed (derecho de tanteo). The laws also
established the special duplication tax (Canon de Coincidencia).

In the early 1960s the increasing competition from road transport,
despite this legal protection, led RENFE to ask for further safeguards.
However, during their initial contacts, the Bank pressed hard for the elimin-
ation of this protective approach, and during negotiations it convinced the
Spanish authorities that the most efficient way of obtaining coordination
was through market forces. This approach required that the Govermment should

1/ During negotiations for the second loan in 1966, it was agreed that
the Govermment would make advance quarterly payments to RENFE to cover
its deficits, debt service and investment, and to provide the necessary
funds for making the cash working capital not less than 12% of its annual
operating expenses by 1969, This latter objective was achieved only in
1972, and the former has been generally complied with, particul i
the last years.
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be "neutral"” with respect to road and rail, that is, both modes should be
taxed or subsidized in the same way. Also, technical standards on both
modes should be similar and at a good level. Thus, the Bank's approach

to transport coordination at the time of the first appraisal was to propose
several studies designed to clarify the existing situation, to assess how
“neutral” Government policy was, and to provide the bases for regulating
the technical aspects of road transport. In the 1967 revision of the Plan
of Action other studies were added to help ensure that investments in road
and rail would be made under the same principles. It was expected that
these studies would serve as a basis for the formulation of a better trans-
port policy. Table III-1 summarizes the objectives of the Plan of Action
in relation to transport coordination and the achievements to date.

In order to undertake the studies and implement these measures
it was first necessary to set up a coordinating body. This was done in
January 1964 with the creation of the Superior Council of Land Transport
(CSTT). The Council, with a permanent staff, operated mainly in an advisory
capacity and was in charge of organizing and carrying out studies on all
aspects of land transport coordination. In order to cover other modes,
the CSTT was expected to interact with the Commission for Transport Coordi-
nation organized in 1963 and composed of the Under Secretaries of the
relevant ministries.

The studies on rates, taxes and fuel prices were to have been
completed by 1966, but were barely underway by the end of that year mainly
as a result of the 1965 change of Govermment. In that year the Chairman
of the CSTT was replaced and the new Chairman, not familiar with transport
coordination problems, delayed the studies. A second problem was a shift
in emphasis by the new Govermment away from overall coordination and towards
urban transport. The Government thought that the country's economic growth

required vast amounts of transport services and little coordination was
necessary. For these reasons, the three studies, in slightly revised form
were carried over to the 1967 Revised Plan of Action.
More nroorece wage made with hiohwav reculatorvy nolicv durine the
More progress was made with highway regulatory policy during the
early years. Numerous regulations were enacted during 1965 and 1966; how-
aver enforcement was weak cenarially far weioht amd giva 1Timitatiane
VA g \-Lsa.vl-\— W Laiv g VOFG\—LB&‘- E A2 C‘.sllb CALLiNA VLo A AMLA I.GL.LVIIQ’
use of approved contract format by truckers, and for freight services claim-
ing regular operations. The Govermment explained the shortfall in enforce-
ment. mainly as a result of the small -enterprise nature of Spanish truckin
L —— oes 1 .
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At the time of the second loan, transport coordination became

even more important for the Bank because of the negligible progress in the
previous period. The 1967 Revised Plan of Action was devoted almost entirely
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to the formulation and implementation of measures in this field. They
can be classified into three groups: a) completion of the studies on
tax neutrality; b) a set of studies to determine investment priorities
in transportation; and c) implementation of the road transport regulations.

The studies on tax neutrality faced the problem of finding an
adequate definition of '"meutrality.'" The Bank played a useful role in

developing the methodology that was finally applied and the studies, most
of which were completed by 1971, concluded that there was no dlscrlmlnation
against RENFE as a result of fhn existing tax structure (Table III-1)

The studies designed to determine investment priorities helped
define the investment criteria, as well as detailed guidelines for invest-
ment in highways and railways. Three other studies designed mainly to
provide a better basis for investment decisions, on inter-city freight
traffic, transport market performance, and freight flows by commodity,
route and transport mode, were also undertaken. However, their use for
investment planning and policy formulation has been limited; no follow-up
to their conclusions has been established.

Finally, the regulatory measures dealing with road transport
that were developed in 1964/66 began to be applied. Weight and size regu-
lations were made the responsibility of the police in an effort to strengthen
enforcement. Implementation of the Plan developed in 1966 for systematic
vehicle inspection had been delayed by problems in land acquisition for
the location of inspection facilities and in procurement of equipment, and
was still not fully operational. A new uniform accounting system for
larger trucking enterprises was distributed to private operators, but
adoption of its use was optional since truckers were already operating
under general Govermment-prescribed accounting methods.

At the time of the third loan, the Bank concluded that in order
to implement the recommendations arising from the studies already completed,
it was necessary to create a new transport coordination agency, which
should be located in the MPW. However, in the end it was decided to broaden
the functions of the CSTIT to enable it to perform this function. 1In addition,
a new program of studies for the CSTT was prepared in 1972 in consultation
with the Bank, covering the following points: a) inter-regional flows of
freight traffic; b) road transport costs and road user charges; c¢) economies
of scale in road transport; d) public and own account road transport; and
e) structure of inter-urban public transport.

In 1971, a Govermment decree imposed restrictions on the increase
in the capacity of the bus and trucking industry by limiting the number of
licenses issued each year. These restrictions created, for a while, an



artificial demand for railway services and resulted in an increase in the
size of trucks.l/ The Bank expressed great concern about this discrim-
inatory measure and by 1972 the restrictions were eased.

Qur findings, which on this subject are very general, confirm
the conclusions of the Bank-sponsored studies. We do not see a major dis-
tortion in the market for transport services derived from Govermment actions.
If anything, the railway seems to have been favored throughout most of the

perlod especially after the 1971 measures. Progress has been slow in
i the rngn'lnrnrv measures in hi ohwnv transpnort and in eliminating
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sive railway protection that was beginning to emerge

for the measures taken to regulate the technical aspects of the
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1/ The restriction was only in relation to the number of trucks, but not to
their capacity.






TABLE 1T1-1

RENFE__ACCOMPLISWMENTS OF THE PLAN OF ACTION IN OPERATING AND FINANCIAL AREAS

OBJECTIVES ACTIONS RECOMMENDED ACHTEVEMENTS
1 Reduce labor force from lanuary 1963 by 21,000 permanest and Reductions proceeded satiafactorily, labor force
2,500 temporacy workers by 1968, and, by an additional 11,u0u reduced by almoat 12,000 between 1964 nnd 1966
permanent and 2,000 temporary by the end of 1973
2 Yeproved recruitment and training Programs for recruitment and trafning of personnel
entabliahed
3 Consolidation of marshalling yards, comstruccion of six nev Modernization of marshalling yards vas in progress,
yards, replacement of steam locomotive repalr shops with smaller though later discontinued because apparently not
1964 fnumber of modern shops, phasing out af ervice at uneconcmic necessary  Comatruction of a new yard ac Vicalvaro
Version stations and lines completed in 1972 The number of repair shops was
reduced and 90 uneconomic stations closed or operations
reduced by 1966
4. Modernizatfon of pick-up and delfverv of local frefght traffic 35 atations were planned, 9 were fn operation by 1966
through centralization of stations progress satisfactory
S Improved safety by atricter regulatfon and supersfsion Rarlvay safety improved, accidents decreased
OPERATING 6 Reduction of 3 ta 2 class passenger service Flimination of third class on 40 trains, 1964-1966 and
on 30 more in 1967, progress satisfactory,
1 Progressivelv achieve a reductfon of RENFE labor force of about Lahor torce was reduced more than forecast fn the twe
9,000 permanent and 2,000 temporary workers hetween the end of plans, without any Government restrictioms
1966 and the end of 1968 A further reduction of about 9,000
1967 by the end of 1970 and an addicional nct reduction of at least
EFFICIENCY Revision 9,000 by the end of 1973
2 A restudy of RENFE personnel needs by 1969, to determine Study completed  further reductions were to be made
deairsbility of further reducton recruitment amd trataing vere satisfactory
1 Complets srudien an Famplets
by December 31, 1972
2 Complete studies on 10 zddicional 1ines to be closed tatalling 9 complete by end 1973
765 kn  On a case by case basis, the Borrower will promptly
1971 subait te the Guarantor sn application far total or partial
Revision closure of each line and for payvent of lasses {f suthority to
curtatl service 1s withheld or delayed far more than six montha
after submission of such application -- Decembor 1974
3 Take appropriate actiom to reduce loases on unprofitable pas- Progress satisfactory, studles made
senger services
4 ALl normally scheduled trains to be hauled by diesel or Comblere dienelization achisved in 1976  Addftional
eloctric locomatives, and complete phasing ovt of all stcam delay results from need to serve unforemeen fncrease tn
vorkshops by Deceaber 31, 1972 emand
5 Desired scaffing level Act fing level
1971 - 81,100 1971 - 78,972
1972 - 76,900 1972 - 76,960
1973 - 72,600
1974 - 68,500
1 Revisfon of rate and fare structure based on transport costs, A costing sectfon was established In RENFE's management
and eetablistment of a costing system control mection, concerned mainly with annusl sverage
of uneconcmic lines md passcnger traine, costs of com-
@0dity movements vig-A-vis shippers contracts and tariffs,
which were to be reset in 1968
2 Increase of rates and fares of local traffic by stages until Acconplished
a total of 20% was reached
3 Application of normal cormercial rates Lo Goverament trafffc Accompl{shed
and oail
4 TIncrease of rates and fares by 1 5% per year, begluning in Accouplished for fares and special commodity rates
1965, to reflect improved services Adjuatment of general freight rates to be made after
completion of cost es
5 121 increasc {n passenger revenues, as part of initlation of Progroum satisfactory, a 10 5% increase had been atcained
2-class system by 1966 and the full 12% was expected for 1968
1964 6. Tncrease in passenger fares by 6.5% {n 1970 ard 10% in 1973 Passenger fares vere increased by 11% fn 1970
FINANCIAL Version
? Compensation by the Covernment for lo Not nece: ry, normal cammercial rates applied throughout
e T balng cavried at
rates
8  lacorporation of Goverrment contributions made to RENFE Accouplished by 1967
{before the Loan Agreement) as RENFE Pauity
9 ALl funds for capital expenditure granted by the Government to Accomplished by 1967
REKFE after the Loan Agreement vere to be in form of equity
cantribution
10, Settlement of mutual debts betwsen RENFE and the Govermment Accomplished by 1967
as of 1964, and conversion of balance, if any, in favor of
Govermment, fnto equity contribution to RENFE oapleal
11 Periodic revaluation of RENFE assets to reflact realistic Revaluation vas not undertaken until 1968
econcatc values
12 Bstablishment of & modern mechenized commercisl sccount!ng A new system was Installed in 1965, with computers
system, to reflect accurately the financial posttion of RENFE. Progress was slow due to introduction of new procedures
and mechanization simultancously  Problems remsined
1n 1967 with property and depreciation accounts, and
accounts receivable from the Govermment
EFFICIENCY
1 should take ing steps to offeer loss Lo Ro reduction {n Canon
RENFE caused by any reduction in Canon de Coincidencia Revenues
Revisfon 2  Govermment wae to make quarterly payments, {n advance, to Goverrment was fncurring delays in respect of quarterly
RENFE, as approved In the yearly budgets, for deficits, debt payments.
service and capital Investmenrs. Use of RENFF bv the Govern-
ment was to ba paid in advance, cach two manths
1 (a) Convert operating expense accounts to a functional basis and (8) Achteved
(b) undertake a study of accountfng for, and reporting of, (b) Progress satisfactory.
operat{ng revenues on the same bases as those on vhich unit
costs are deternined
1971
Reviston
2 Include {n sccounts and financial statements (i) the Achieved

evaluation data of all sssets made as of Decenber 31, 1970,
and (11) scparately state operating and non-operating fixed
ets, tncluding land, sccumulated depreciation, revenues
and expensas.




TABLE 111-2

TRANSPORT COORDINATION MEASURES INCLUDED

IN PLAN OF ACTION. SUMMARY OF ACHIEVEMENFS

Flaa Actions Recommended
of Action e &rhievements
1 Review of tax paralleling rhe ra-ivay. Delay due t 1ncorporated into 1967 Plan of Artion
ORIGINAL
2. Revision of fuel prices in line with a policv of neutrality Dela, due to change 1n Govermment, incorporated inte 1967 Plan of Actien
1964 among modes of transport.
3 More effective regulation of highway transport

a) minimum entry conditions for highway transport Effectiveness of a decree defining minimum competence and financial
qualifications for new truckers aperating nationally or regionally

b) more effective weight and size regulations. Qlow progress, 1incorporated into 1367 Plan of Action.

c) creation of a better inspection system Lo ensure sound Plan completed hy 1966, system was not expected to be fully

mechanical condition of vehicles operational until 1969

d) requirement of written contracts for highway freight, rontract format prescribed for national operations with more than one

customer; for small truckers, Govermment believed it would be impossible
o such agreements and hoped instead ro encourage their consolidation
1nto associations as a first step towards regulation,

e) better regulation of freight forwarders rhrough adequate Regulations requiring performance bonds effected. Government propesed that

performance honds, private freight forwarders should undertake the i1mplementation of trucking
operations regulations

f) regulation of adequacy of services which claimed Lo be Adequate regulations were issued, but methods of enforcement had not

operating with fixed rates and schedules. been defined.

g) assurances that highway transport meet minimum labor Govermment study showed adequate labor conditions for large operations

conditions. and that regulation of numerous small operator owners was not possible

h) minmimum insurance requirements. Requirements established

i) establishment of a uniform accounting system for highway Plan completed, legislation enacted by end 1967

transport,
4, Study rates and tax policy on all modes of transport, to cnsure Study delayed. {nc, rporated Into 1967 Plan of Action.
fiscal neutrality,
REVISED 1 To effect greater neutrality with regard to fiscal and other policy
as regards their wmpact on the various modes of transport through
1967 study and action taken on,

a) Road user charges as related to highwav costs. Completed, showed that road users covered all costs, and that overtaxation
exyated for all vehicles

b) Fuel prices as related to fuel costs, Study completed.

c) Rate and farc policy for all tramsport modes 1s related tu This study excluded RENFE, ports and air transport, it dealt only with

cost of providing the service. alternative rate regulations for trucking services; it suggested that the
the small enterprise nature of Spanish trucking resulted from the lack of
economies of scale, where fixed costs were a small parr of total costs
Without entry restrictions, prices were closely related to costs, and
consumers benefited from technological improvements through lower prices.

d) Taxation of transport services (after road user charges had Study completed, 1t discussed all taxes borne by road and rail and analyzed

been accounted for) tncluding the gas/oil tax and rhe tax the 1965 road user taxes collected as allocated to groups using inter-urban
on highway passenger services roads, concluding that (iscal treatment of the rallways, vis-a-vis the
roads was not uafair.

e; Price differential for different modes of transport as regards Study completed, 1t concluded that for both road and rail, procuremznt of

purchase of Spanish versus other equipment, to derermine 1f Spanisn equipment was ecqually expensive as a result of the industrial
one mode was bearing an unfair burden protection law.
2. Achievement of uniform investment policy for more effective
transport coordination, through study and action as follows
a) Establishment of criteria for in transport by 1968 Completed; in addifion to general guidelires, to
rail and road 1inve
f investment 1n, and operation of, level crossings as Completed, concluded that there were 4 areas of conflict between road and rail
road and tail expenditures should be borne by each mode in proportion
ta hencf1ts Tecelved.

) Need for pipeline regulation, including user charges. Results showed that the role of pipelines 1n Spain was insignificant

d) Compilation of road transport statistics for inter-city freighr. Completed

e) Study of transport market performance to show why shippers Study consisted in three surveys of the users market, road tramsport and

choose a particular wode 1ntermediaries - using samples.

f) Study of freight traffic flows by mode of transport, by major A ficld survey was carried out in 1969 by the National Inst. of Statistics

routes and by commodity for one year. on 45,000 trucks, nation-wide. The results were to assess potential
markets for porential RENFE contatner services,

%) Study of combined highway-railway-port facilities, and use Completed, used by RENFE to implement container services.

of containers, pallets, cranes, etc
3. To achieve effective regulation and pelicies of highway transport
as follows

a) Tmplementation ¢f minmimum conditions of entry. Those measures Introduced in 1966 were satisfactory, they had been put into use

b} Enforcerent of weight and size regulations Scales were cet uwp at the Spanish horders, and orders placed for 2 scales in
eacti of the provinces, but implementation was 1ncomplete

¢) Ensure sound condition of vehicles and a system of 1nspection A plan for imspection was developed, implementation was slow, due tc delay
1n acquiring equipment and land for stations,

d) Uniform accounting system for large transport enterprises. “owpiered for large trucking enterprises and distributed by Government to
private operators, adoption of the system was, however, optional as general
natizn.) accounting rules were already used by trucking cnterprises

Enforce weight, axle load and safety regulations for motor vehicles Fixed weighing stations built. Progress 1s satisfactory
REVISED
Broaden and strengthen the functions of the (onsejo de Transportes Progress 1s satisfactory Necree reorgantzing Consejo has been passed
1971
97 Restrictions on road transport imposed only for limited and Some restrictions on avatlability of ncw licenses Slow progress of
defined periods, and to carry out appropriate studies on strAies

Interregional Flows of Freight Traffic, Economies of Scale 1n Read
Transport, Public and Own Account Road Transport, Structure of
Public Transport of Inter-Urban Passengers, Road Costs and Road lser

Charges.




Avajlability of Motive Power and Rolling Stock 1963, 1967 and 1970;

Germany
Austria
Belgium
France
Italy
Sweden

Spain

Table T171-3
OPERATING STATISTICS OF SELECTED EUROPEAN RAILWAYS

Average Cargo per Freight Car; Average Net Cargo Per

Commercial Traffic; 1958, 1965, 1967, 1970 Train: 1958, 1965, 1967
(Tons) (Tons)
1953 1965 1967 1970 1956 1965 1967
14 18 19 20 271 303 308
15 16 16 19 240 265 265
18 21 22 24 300 311 315
15 18 20 26 273 294 301
12 12 14 15 244 244 273
12 16 17 22 246 313 301
12 14 15 20 146 181 189

% Available (in working order) of Total

Steam Locomotives

1963 1967 1970

Germany 87 85 79
Austria 77 51 75
Belgium 96 - -
Denmark 98 99 100
Finland 95 58 72
France 87 91 85
Great Britain 79 100 -
Italy 57 76 64
Luxembourg 91 - -
Sweden 64 45 33
Switzerland 94 93 -
Spain 741/ 71 73

Diesel Locomctives

Elect. Locomotives Diesel Railcars

Electric Railcars Passenger Cars Freight Cars
1963 1967 1970 1963 1967 1970 1963 1967 1970 1963 1967 1970 1963 1967 1970 1963 1967 1970
94 95 94 95 95 95 93 92 92 94 94 90 94 94 92 97 95 25
86 89 90 90 90 90 82 88 87 90 90 91 91 92 93 95 93 92
96 98 98 96 96 99 85 97 99 96 96 98 91 91 92 92 98 90
96 94 97 - - - 93 93 95 96 97 97 91 90 93 96 97 97
93 92 94 - - - 94 93 87 - - 92 95 91 95 96 96 926
95 93 91 92 92z 91 91 91 91 92 92 93 89 92 93 91 92 94
85 85 84 73 77 80 90 93 94 91 91 93 91 9l 92 94 n.a, 94
85 83 77 88 88 86 87 38 84 85 85 80 86 86 84 91 92 90
85 91 91 90 89 84 78 93 94 - - - 95 96 94 90 92 97
&7 86 83 89 87 88 90 39 85 86 85 84 96 n.a. 97 99 98 98
93&/ 91 90 926/ 92 90 67 67 100 90 86 88 ELI 97 96 99a/ 96 99
88— 92 85 91~ 86 88 79 73 79 90 91 94 82— 79 83 87~ 83 74

a/ Data for 1964,

(Note:

Source:

All other traction and rolling stock as used on standard gauge rail)

Interpational Railway Statistics, International Union of Railways, Paris, 1964, 1968 and 1971 editions.



Gperating Efficimey
Average Cargo per Freight Car (1964=100)
Average Cargo per Train (1964=100)
Average Speed, Passenger Trains
Commercial:
Average of Steam, Electric, and Diesel (km/h)
Running:
Steam (km/h)
Electric (km/h)
Diesel - Line (kxvh)
- Talgo (km/h)
Average 3Speed, Freight Trains
Commercial:
Average of Steam, Electric, and Mesel (km/h)
Running:
Steam (km/h)
Electric {km/h)
Diesel (km/h)
Avallability
Steam Locomotives (%)
Electric Locomotives (%)
Talgo Locomotives (%)
Diesel Locomotives (%)
Passenger Cars (%)
Preight Cars (%)
Utilization
Steam Locomotives (%)
Diesel Shunting Locamotives (%)
Diesel Line Locomotives (%)
Electric Locomotives (%)
Electric Units (%)
Average (%)
Average Without Steam Locomotives (%)

Staff Efficiency
Traffic Units per Hour Worked

Source: RENFE, Momorias

1956

82.9
98.9

SL.5

TABLE 111-4

RENFE: SELECTED OPERATING STATISTICS

1957 1958 1950 1960 1961 1962 1963 1964

84.0 86.4 88.0 9%.2 95.2 9.8 bk 100.0
99.9  100.h 92.3 90.5 k.1 9k.6 56.6  100.0

38.2 38.4 38.9 39.9

8.1
52.5
53.7
78.8

18.L 18.5 18.2 17.8

36.4
38.7
39.2

73.8
90.8
100.0
38.1
81.6
87.3

57.6 58.7 56.6  L7.0  50.0 55.7  69.0 71.1

1965

104.8

101.1

72.3
87.4
97.2
87.6
79.3
85.6

7.9

._.
o
-3

kN

108.0
98.9

50.3
56.6
52.5
81.5

37.3
k.3
36.7

68.7
8L.3
92.9
91.7
78.8
79.3

2l.3
58.3
u6.8
L4
22.7
28.5
39.8

87.0

119.2
106.4

k2.7

L9.8
57.k
51.6
80.6

19.7

3.5
bo.k
37.2

70.8
85.8
88.1
92.2
78.7
83.0

20.0
60.4
8.8
L2.9
22.5
31.6
(A

95.4

20.9

3L.9
Lo.9
37.3

70.6
83.4
93.1
914
8.0
67.1

19.5
60.8
52.0
ul.o
2h.0
32.9
Lo.1

88.9

48.7
60.2
53.2
80.0

22.3

36.5
bl.6
38.4

71.1
8L.S
94.6
86.4
80.1

70.0

19.1
57.1
5.8
39.9
26.1
35.4
(A

96.6

1h2.4
124.9

46.3

L6k
61.1
S3.1
82.1

23.8

38.6
hm.3
39.0

72.6
88.0
9k.7
8.8
82.9
h.2

18.7
61.3
52.L
w.3
26.1
37.7
Lo.k

127.6

6.4
120.2

47.4

46.1
61 2
53.3

82.2

24.1

36.3
41.4

3%.1

61.0
90.4
89.5
85.5
73.6
BL4.1

18.4
53.9
62.8
43.0
31.0
ho.8
43.2

131.6

1bk.2
120.7

46.9

24.1

63.2
87.6
4.7
85.7
80.8
87.2

36.6
63.5
61.3
Sh.2
35.1
k7.9
48.8

7.1



Table III-5

RENFE: ACTUAL TRAFFIC BY COMMODITY: 1963-1972
(Million Ton-Km)

1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
Petroleum Products 686 823 897 828 942 1008 1072 1380 1305 1453
Iron & Steel 207 366 542 585 804 767 941 982 903 1151
Minerals 529 543 577 540 726 978 980 1226 1413 1161
Fertilizers 471 508 513 520 631 603 571 515 483 581
Cement, Lime, etc. 205 246 307 339 379 392 339 310 342 522
Coal 1398 1216 1168 988 979 890 871 1115 883 743
Beverage 176 164 149 150 179 170 142 156 145 151
Sugar Beets 135 188 156 168 210 166 156 840 267 221
Grain, Flour, etc. 615 635 624 640 768 626 589 547 492 653
Sub-total 4422 4689 4933 4758 5618 5600 5661 6471 6323 6641
Other Commercial Traffic 1759 1919 1820 1966 2116 1935 2100 2599 1990 1793
Total Commercial Traffic 6181 6608 6753 6724 7734 7535 7161 9070 8313 8434

RENFE Supplies - 911 1061 895 646 534 491
Mail 205 224 225 260 274 279 297 306 330 334
Service Traffic 1598 633 413 389 427 396 473 730 818 930
Total 1803 1768 1699 1544 1347 1209 1261 1036 1148 1264
GRAND TOTAL 7984 8376 8452 8268 9081  §744 9022 10106 9461 9698

Source: RENFE, Memorias




1956 1957 1958 1959
Operating Revenues
Passenger 1829 2345 2606 2763
Freight 3841 5047 5685 5927
Miscellaneous
Mail 194 241 335 455
Canon Coincidencira 151 172 216
Other _ 231 228
Total Miscell-neous 345 _563 372 _899
Total Operaring Revenues 6015 7945 8863 9589
Operating E.enses
Personnel 3523 4524 4762 4912
Power 2098 2811 3000 2818
Others 1952 2579 3077 3273
Tota’ Operating Ex; =nses - — J— .
(Excluding Depreciation) 75713 9864 1083y 11007
Net Cash Operating Reveaues (Deficit) (1558) (1909) (1976} (1413)
Inferes: 691 287
Net_ Cagh Income (Lows) (2667)  (2205)
Depreciaticn Expenscs
lucome (loss
Ratios
Opertating (%) 2/
Working (%) 3/ 126 124 122 115
Source  Estimates for 1964-1966  Appraisal Report T0-420 (Loan 387-5P)

1966-1970  Appraisal Report TO-595 (Loan 570-5P)
1971-1%72:  Appraisal Report P1R-89 (Loan 772-5P)

Actuals for 1964-1970 - From above Dank Appraisal Reports,

196

1)

3053

5700

526

251

1046

9799

5365
2722
3131

11218
(419)

875

(2294)

1ie

1/ Without taking {nto account the revenue from the Canon de Cotncidencia

Table III-6

RENFE__ESTIMATED (1964-1973) AND ACTUAL (19556-1973) RE\ENUES, EXPENSES, AND NET INCOME
(M1l1ion Pesctas)
1961 1962 1963 196 1965 1966 1968
Est. Act Est Act Est At Est. Act.
3244 3627 4097 4870 4899 5530 5838 5750 €636 7837 6982 8910 7096
5732 5907 6049 6880 6934 7430 7592 7950 7171 8170 2750 9310 7790
562 576 599 643 621 745 757 270
342 390 659 767
518 244 271 875 1046 1005 s 728
1080 1162 1260  1/3° 1518 1250 1667 1290 1750 1753 2011 1800 2245
10056 10696 11406 12980 13351 14210 15097 14990 15557 17760 16743 20040 17131
5358 6701 8114 8300 8632 8340 9497 3380 987% 11330 11551 11180 12167
2908 3098 3016 3370 2987 3330 3624 3290 3154 2910 2842 3.0 2311
2923 2688 3097 3740 3703 3680 3052 3610 3980 4820 4938 4900 5879
11189 12487 14227 15410 15322 15350 16173 15280 17013 19060 19331 19310 20357
(1133}  (1791) (2821) (2430) (1971) (1140} (1076) (290) (1456) (13200) (2588) 730 (3226)
991 1020 1120 530 598 630 623 710 645 730 739 910 429
(2124) (2811} (3941) (3020) (2569) (1770) +¢1699) (1000) (2101) (2030) (3327) (180) (3655)
1470 1470 1660 1700 1880 1950 2110 2240 2350 2790
{4490)  (4039) (3430) (3399) (1880) (4051) (4140) (5567)  (2530) (6C4%4)
130 126 120 118 114 122 119 129 1c8 i
111 117 125 119 115 108 107 102 109 107 s 96 119

2/ Defined as the ratio of total operating revenues to total operating expenses (including depreciation),

3/ Defined as the ratio of total operating revenue to total operatin

3 expenses (excluding depreciation)

Actuals for 1971-1972 - From Renfe "Memoria" (1971-73)

1969
Est. Act

9780 7576

10170 7817

830

880

726

1800 2436

21750 17829

11190 12096

2910 2008

4780 4775

18880 18879
2870 (0L0)

1020 561
(1850) (1611)

2600 2611
(750) (4222

99 121

88 106

10560

11010

231310

11240

2850

4660

18750

4560

1100

3460

2840

620

93

8o

12178

1926

5480

19584

(263)

656

(919)

2870

(3189

101

1971
Est. Act
9410 9078
9010 8773
503
1550
1530
3630 3983
22050 21834
14910 14690
1920 1991
5870 4836
22700 21515
(650 319
150 693
1600y (374)
50 3130
(5250)  (3504)
E LU IRy
11 1084/

10007

9740

4660

34407

15340
1888

5512

1667

730

937
4070

(3133)

120/

1022/

10008

9841

16188

2058

5044

23290

1250

752

498

3860

(3162)

120/

103/

Est

10340

10190

14500

1860

5450

21810

3840

950

2890

4370

(1480)

ey

Iy

12200

11681

17830

2263

5558

25651

30t6

1025

1989

4410

(2621)

13t/

971/



Table TTI-7

RENFE: OQVERALL V1EW OF ESTIMATED AND ACTUAL FINANCIAL EVOLUTION

1964 1965 1966 1967 L2968 1969 1970 1971 1972 1973
1. Net Surplus or Deficit (Billion Ptas.)
1964 Estimate -4.49 ~-3.47 -2.88 -2.45 -1.20 -0.87 -0.23 0.29 0.65 1.90
1967 " -4.14 -2.53 -0.75 0.62 1.53 1.98 3.10
1971 " -5.25 -3.13 -1.48
Actual -4.04 -3.39 -4,05 -5.56 -6.04 -4.22 -3.78 -3.50 -3.36 -2.42
2. Operating Ratio
1964 Estimate 130 120 114 110 101 99 95 93 91 87
1967 " 1/ 119 108 99 93 89 87 85
1971 " = 130 120 113
bl
Actual 126 118 122 129 133 121 113 1212/ 120;/ 1135/
3. Working Ratio
1964 Estimate 119 108 102 97 88 85 g0 78 76 71
1967 " 1/ 107 96 88 80 76 74 71
1971 " - 111 102 94
Actual 115 107 109 115 119 106 101 1062 1032/ 972/
4. Current Ratio
1964 Estimate 1.29 1.28 1.27 1.27 1.29 1.29 1.31 1.33 1.38 1.87
1967 " 1.58 1.69 1.89 2.00 1.98 1.97 3.90
1971 " 2.55 2.39 2.20
Actual 1.90 1.92 1.79 1.37 1.36 1.43 1.39 1.21 n.a, n.a
5. Liquid Ratio
1964 Estimate 0.77 0.84 0.84 C.84 0.83 0.83 0.82 0.80 0.78 1.22
1967 " .89 1.02 1.15 1.18 1.12 1.06 2.02
1971 " 1.34 1.36 1.10
Actual 1.24 1.03 0.91 Q.77 0.81 0.93 0.99 0.66 n.a. n.a.

1/ The 1971 estimates do not include the revenue from the Canon de Coincidencia.
2/ Without including the revenue from the Canon de Coincidencia.

Source: Appraisal reports and Tables I11.6 znd TII.8.



Table J11-8

KENFE; ESTIMATED AND ACTUAL BALANCE SHFET:

(Billion Pegetas)

1964-1971

1964 1965 1966 1967 1968 1969 1970 1971
Est Act. Est. Act. Est Act. Est.  Act. Est. Act. Est Act, Est. Act. Est Act
ASSETS
Current Assets
Cash 1.15 .23 1.53 .23 1.61 .34 2.58 .51 3.15 1.06 3.29 1,52 3.27 .35 2.89 25
Securities .01 .04 .01 .04 .01 .05 .05 .05 .05 .05 .05 .05 .05 .05 .05
‘ccounts Receivable 1.36 559 1.35 4,69 1.34 373 1.83 4.62 1.61 5.84 1.47 7.27 1.43 10.27 1.60 5.02
Stores 175 3.20 1.60 4.41 1.60 4.73 4.27 4.98 3.72 4.82 3.47 4.83 3.72 4.95 4.07 5.17
Other Current Assets .17 .20 .17 .76 17 .82 1.07 1.29 .84 .26 .64 .27 .54 _1.63 - _
Total Curreat Assets 4,44 9.26 4.66 10.13 4.73 9.67 9.80 11,45 9.37 12.03 8. 13.94 9.01 17.25 8.61 9 69
Fixed Assets
Gross Value 48.49  61.90 55.44 67,38 63.69  75.46 83.60 82.67 92,56  91.40 101.76 99.45 110.53 98.75 108.45 107.64
Less Accurulated Depreciation 1.47  14.67 3.13  16.38 5.01 18.33 20.44  20.45 22.79  22.76 25.3%9  25.56 ¢8.23  15.06 18 90 18.18
Work in Progress o 1.04 .75 1.01
Net Fixed Assets 47.02 47,23 52.31 51.00 58 68  57.13 63.16 63.26 69.77 9 16.37  74.90 82.30 83.690 89.55 89.46
Deferred Assets .09 .96 .86 .49 .36
Investment Stores 4.09
Total Assets 51.46  56.49  36.97 6l.13  63.41 66.80 72.96 74 80  79.1¢ 82,38 8529 89 70 9131 10L.90  98.16 101.33
LIABILITIES
Current Liabjlities
Accounts Payable 2.40 3.21 2.62 3.02 2.74 3.44 2.81 4.41 2 35 5.65 2,38 6.29 240 6.01 2.68 )
Accrued Wages and Social Security 100 .61 1.00 .31 .95 .22 40 .31 .45 26 KA .08 45 .62 12y 5 64
Deposits and other Creditors - 45 - .65 - .71 .20 1.28 .18 .60 .16 1.04 14 1.13 57 )
Other Current Liabilities .03 .60 .03 1.30 .03 1.03 2.80 2.37 2.53 2.36 1.74 2.36 1.51 4.66 01 235
Total Current Liabilities .43 4.87 3.65 5.28 3.72 5.40 §.21 8.37 5.53 8.87 4£.73 $.77 4,50 12.44 3.8 799
Long-Term Debt
Bonds 1946-1957 12,81 17.82 12.68  12.67 12.54  12.s52 12,36 12.50 12.1% - 12,02 - 11.84 - -
U.S. lLoans and H'RDFIMA 1.01 1 1.04 .83 .96 .75 65 1.25 .54 1.71 W43 1.97 37 197 1.99
IBRD Loaus 80 - 2.60 Lhh 3.90 1.87 3.64 2.89 5.26 4.32 6.30 5.46 6.51 6.11 717
Other Long-Term Debt 400 .29 .30 .32 _1.60 47 .63 .28 .19 228 1.77 .27 3.03 U 64
Total Long-Term Debt 15.02  _14.02 16.82  14.26 19.00 15.61 17.28 16.92 18.78 6.31 20,52 7.70 21.75 8.3¢ 9.50 8.93
Total Liabilities 18.45 18.89 20.47  19.54 22,72 21.01 23.49  25.29 24,31 15.18 25,25  17.47 26.25 20 80 12,98 16.92
UITY
Reserves
Amortized Bonds 1.32 1.33 14 1.48 1.62 1.63 179 1.66 1.96 - 2.13 - 2.31 - -
Debt Redemption - .08 - .19 - .27 .37 35 .55 .54 .82 80 1.06 1.07 1.57
llousing Construction - .05 - .06 - 07 .08 04 .10 .04 .12 .06 14 o7 07
Other Reservesg - 50 - 14 - - - hd - _ - - _ i, —_ —
Total Reserves 1.32 1.97 1.47 1.87 1.62 1.97 2.24 2.05 2.61 .58 3.07 .86 3.51 1,14 1.64 159
Larned Surplus or {(Deficit) - (5.36) - {9.286) - (13.18) (17.32) (19.85) (20.60) {19.98) -
Unearned Surplus (Revaluation - 12.89 - 12.89 - 12.89 12.89 12.89 12.89 12.89 12 89  12.89 12.89 12.89 12,89
Jid Bonds - Assumed by lovernment - 14.16 146,16 14,16 14.16
Written Off Assets (Negative) (13.20) (13.20) (13.20) (13.20) (13.20)
Capital 31.89 28,10 35.03 36,09 29.07 44,11 31.66 47.77 59.18 52.77 64.88 57.52 69.64 66.11 69.69 82.84
fotal Equity 33.00  37.60 36.50  41.59 40.69  45.79  49.47 49.51 54.83  67.20 60.04 72 23 $5.06 81.10 85.18 84,43
Total Liabilities and Equity 61.13 63.41 66.80 72.96 74.80 79.14  82.38 85.23 89.70 91.31 1C1.90 98.16  101.35
=i = S L ===t 222 =t = = 3 ===
Ratios
Currenc 129 1.90 1.28 192 1.27 1.79 1.58 1.37 1.69 136 1.89 1.43 2.00 1.39 2,55 1 2]
Liquid o 77 1.24 0.84 1.08 0.84 .91 .89 .77 1.02 .81 115 .93 1.18 .94 1.34 .66
Debt/Equity 31/69  27/73 32/68  26/74 32/68  25/75  32/68 25/75 31/69 9/91 30/70  10/%0 29/71 9/91  13/87 10/90
Source  Estimates for 1964-1966. Appralsal Report TU-420a (Loan 387-SP)
1966-1970: Appraisal Report TO-595a (Loan 507-SP)
1971-1972, Appraisal Report PTR-89 (Loan 772-SP)

Actuals for 1964-1970,

From above Bank Appraisal Reports,

Actualg for 1571

From Bank Supervision Report of June 28, 1972,



Table II1I1-9

RENFE: ACTUAL REVENUES AND EXPENDITURES AS A PERCENTAGE OF FORECASTS

Revenues Expenditures

Passengers Freight Total Labor Fuel Total
1964 100 101 103 104 87 99
1965 106 102 106 114 109 105
1966 115 90 104 ‘ 118 96 111
1967 89 95 94 102 98 101
1968 79 84 85 109 71 105
1969 77 | 77 82 108 69 99l/
1970 79 76 83 108 68 104t/
1971 96 97 99 - 98 104 9s !
1972 100 101 100 105 109 1021/
1973 118 114 111 123 122 110

1/ These resultgs are not strictly comparable with those of the
previous years because of some change in the definition of
operating expenses., 1In 1969 the expenditures as a result of
personnel reductions (about Ptas. 854 million or 4.57% of the
total actual expenses of that year) were taken out of the
accounts and written off as "activo inmobilizado'" and financed
through reductions in investments From 1970 onwards the
Government took care of these payments and they are no longer

ncluded in the accounts In the same way, other expenditures
b

i d
previously listed as '"conservacion extraordinaria' were also
a dad



Table ITI-10

RENFE: TRAFFIC PATTERNS AND EVOLUTION OF NETWORK

1964 1955 1966 1967 1968 1969 1970 1971 1972
I. Network
Total Route Kms ( km ) 13,300 13,385 13,386 13,391 13,668 13,672 13,649 13,476 13,504
Double Track " n.a. 961 798 774 597 615 591 602 620
Single Track " n.a. 9,748 9,669 9,669 9,950 9,935 9,981 9,783 9,760
Electrified Lines " 2,200 2,676 2,919 2,948 3,121 3,122 3,077 3,091 3,124
Double Track " n.a. 956 1,120 1,149 1,322 1,356 1,412 1,414 1,475
Single Track " n.a. 1,720 1,799 1,799 1,779 1,766 1,665 1,677 1,649
ITI. Passenger Traffic
Total Passengers (mln.) 169 174 176 156 148 159 164 167 178
Passenger-km " 11,820 12,198 12,523 12,437 11,836 12,647 13,293 13,533 14,391
Average Distance of Trip ( km ) 70 70 71 80 80 80 81 81 81
Passenger-km per Route-km ('000) 889 911 936 929 866 925 974 1,004 1,068
ITI. Freight Traffic
Total Net Tons (mln.) 29.3 31.2 31.2 32.4 27.8 27.3 28.0 28.9 31.
Net Tons-km " 8,376 8,452 3,268 9,081 8,744 9,022 10,106 9,461 9,698
Net Tons-km Steam Traction " 5,153 4,782 3,673 3,084 2,360 1,618 1,092 517 530
Net Tons-km Diesel Traction n 492 692 1,117 1,910 2,437 2,912 3,959 4,001 3,943
Net Tons-km Electric Traction " 2,731 2,978 3,478 4,087 3,947 4,492 5,055 4,943 5,225
Average Haul ( km ) 286 271 265 280 314 330 361 327 311
Net Tons-km per Route-km ('000) 630 631 618 678 640 660 740 702 720
IV. Operations
Locomotive-km ('000) 158,784 163,794 169,139 170,999 167,891 167,591 170,922 174,467 179,469
Total Train-km, Passenger " 66,200 71,500 75,358 77,884 78,904 80,688 80,497 81,565 84,313
Steam Train-km, Passenger " 25,600 25,400 18,963 12,936 8,706 4,959 1,905 783 584
Diesel Train-km, Passenger " 17,800 21,700 29,916 36,263 39,674 44,164 46,871 47,006 47,135
Electric Train-km, Passenger " 22,800 24,400 26,479 28,685 30,524 31,565 31,721 33,776 36,59
Total Train-km: Freight " 44,554 44,507 44,169 45,393 43,465 41,842 43,209 41,875 42,867

Source: RENFE, Memorias, 1964-1973,



TABLE III-11

RENFE: FINANCING OF THE INVESTMENT PLAN: 1966-72
(Billions of current Pesetas)
Total
1966 1967 1968 1969 1970 1971 1972 1966/72
Foreign Loans 1.53 1.31 1.89 1.65 0.89 1.00 2.67 10.94
Government
Contributions to Equity 4.06 3.67 5.00 4.75 4.89 3.37 6.11 31.85
Financing of Depreciation 2.05 2.47 1.40 1.62 2.23 3.18 3.18 16.13
TOTAL 7.64 7.45 8.29 8.02 8.01 7.55 11.96 58.92
Source: RENFE, Memorias 1966-72
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Evolution of the Labor Force, 1954-72
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A. Introduction
The purpose of this chapter is to present the results of a
new estimate of the rate of return of the Investment Plan. The rates
N =1 ~
v

of return have been recalculated using, whenever possible, the same

principles used in the three appraisals, but mod1fy1ng them when actual
practice suggests that some benefits had to be added or subtracted. We
have also added a rather detailed sensitivity analysis in order to assess
the relative importance of different factors. The Harvard Railway Simula-
tion Model, already used in other evaluation studies of railway projects,
was used as a tool to obtain some of the newly estimated rates of return,

particularly of the components of the Plan, and the sensitivity analysis.

Due to time and resource constraints for preparing this audit,
we have made a new calculation of the benefit-cost analysis only for the
Plan as a whole and for the investments in track renewal, diesel motive
power and electrification. These last three items comprise 64% of the
investment,

B. Return of the Investment Plan

The economic justification for RENFE's Investment Plan given
in the 1964 appraisal report, and maintained with only minor variations
in the other two projects, was that "a significant part of the nation's
traffic can be carried most economically by railway, that this traffic
is likely to increase in the next 10 years, and, most important, that
the Investment Plan will make it possible to carry the traffic at
substantially lower costs and improve the quality of service'" (Appraisal
Report, page 18). It was also expected that about three-quarters of
the total investment would increase RENFE's efficiency through a 33%
reduction in operating costs, and the remainder would increase capacity.
The overall rate of return for the Plan was estimated at 15%, the same
rate implicitly used in the second appraisal, and explicitly in the
third. Table IV-1 summarizes the expected and actual returns of the
Plan and its components and the benefits considered in the calculation.

The original estimate included as part of the benefits the
impact of some measures of the Plan of Action because of the impossibility
of separating them; it considered that in the absence of the Investment
Plan operating costs would remain at the 1963 levels -- a very optimistic
assumption -- and it did not add other benefits such as time savings and
improvements in the quality of service. In this audit we have tried to
separate as much as possible the effects of the investments from those
of the Plan of Action, but the other two assumptions have been maintained,






although the quality of service, especially for passengers, has improved
considerably,

The overall return of the Plan can then be estimated through
savings in operating costs, broken down into different categories:
a) savings in direct operating costs, including not only those derived
from the change in traction (dieselization or electrification) but also
the benefits from higher speed and average trainload; b) savings in track
maintenance; and c) savings in terminal costs (including operations at
terminals) and administrative expenditures.l

Two alternative methods were used for estimating the total cost
savings. The first was to build up the total from the statistics that
reflect the changes that have taken place in operations: speeds, types
of traction, average trainloads, etc., and the second was to attempt an
aggregated estimation of total savings by comparing the actual cost figures
for each year in the 1964-71 period (in 1971 pesetas) with the expendi-
tures in each major item estimated from a trend line adjusted to the
period 1956-63., The projection is considered in this second alternative
the "without situation', because it indicates the way costs would have
evolved if the operational efficiency in the 1956-63 period had been
maintained. Thus, the benefits for each year in the 1964-72 period were
the difference between projected and actual costs.

The end product of these calculations has been a set of rates
of return which are summarized in Table IV-2. Our 'best estimate" about
the overall Investment Plan's rate of return is 12% (Alternative C4 in
the aggregated analysis, assuming an investment lifetime of 25 vyears, which
seems to be the most reasonable figure in light of the investment composi-
tion). This rate is remarkably close to the appraisal estimate of 15%,
especially if one takes into account that both calculations are mixed in
an unknown amount with the effects of operational improvements which might
or might not be independent from the Investment Plan. In this estimate
about half of the costs of the track renewal program has been considered
current expenditure and not investment, because it was a kind of deferred
maintenance necessary to keep the railway going. However, the other half,
which was used to upgrade the track standards to allow for higher speeds
of passenger trains, is clearly an investment and must be included in the
calculation. If all track renewal costs are taken into account, the rate
of return falls to about 97 (Alternative C2 in the aggregated analysis).

1/ By attributing all the increases in speed and average trainload and
the reduction in terminal and general expenditures to the investment
program, we are overestimating the benefits because part of those
improvements have been achieved through increases in operating effi-
ciency which require only minor investments,

cgqulilc

2/ The detailed analysis is included in the Methodological Annex.
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An analysis of the extreme positions in the set of rates of
return is useful to help interpret the results. For example, to consider
that the Investment Plan had no impact on terminal or fixed expenses will
reduce the return to 6% (Alternative C2, B2). Similarly, if only half of
the track renewal cost is included, all other benefits, and an average
lifetime of 35 years is used in the calculation, the return increases
to 15% (Alternative C4, B3). The overall conclusion is that the Plan as
a whole has been for Spain a worthwhile effort, obtaining a return equal to
or higher than alternative investments. A more detailed analysis of the
return of the main investment components will permit a fuller interpreta-
tion of these results,

C. Track Renewal Program

Track renewal was the largest item in the Investment Plan,
comprising 387 of the total. It was also one of the most important because
there was a serious backlog in maintenance, resulting in difficult operating
conditions and high costs. By the end of 1963 only 3.27% of the track was
equipped with heavy rail (54.4 kg/m), the type suitable for high-speed
passenger trains and high axle loads. The section with the new track cor-
responded to that with the highest traffic and was laid mainly after 1958,

The 1964-73 Investment Plan included renewal of 7,000 km of

track. In the first appraisal it was justified as an 1ndlspensab1e invest-
ment to keep the railway going. The second appraisal predicted that better

tracks would lower train operating costs by preventing frequent slowdowns
and reducing wear and tear of rolling stock, in addition to a reduction in

maintenance and repairs. RENFE estlmated a rate of return of 8%. 1In the
third appraisal, benefits of the track rehabilitati on included in the Plan

at that time (renewal of 2,639 kms and reballasting of 579 kms) were
defined as n\ reduced track and rolling stock maintenance. b) sroved
vvvvvv - e s - Akl A e W N A AAACd e Ak \—\—ll-“lvb\r\—, V/ .Lultll. WV L
safety of operations, c) higher speeds and d) reduced fuel consumption.
The estimated rate of return ranced fr 127 to 1797 for differant sectiona
vvvvvvvvvvvvvvvv N N -~ Taii/ e e de \TRAE ey e (O - ~ 7 /O L dt o A el GAL W O L lLULID o«
Rv the end of 1973, howavar anlv 82% af thic nraocram had haan
2y LT T VA A Sy HWWLVLEL,y ViilLy Ud4io UL Lildo pPiUgL I 1lau uUTcClLL

accomplished. Track renewal evolved as follows:

Year Kms of track renewed

1964 620
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L7200 21V

1966 433

10467 aca

LIV / 221

1968 296

1000 [~ ]

L7072 291

1970 764

1071 o

1271 [ee] 0]

1972 948

1079 -7 =

L2273 24/
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In this audit we have included as benefits of the track renewal
program lower track maintenance costs and higher speeds. The latter, in
turn, results in lower equipment requirements and operating costs, parti-
cularly fuel consumption. As for track maintenance, the new track allowed
the change from manual to mechanical systems, a major step which has been
one of the main causes of personnel reductions and has resulted in a
reduction of average maintenance costs per km from Ptas. 181,000 to
Ptas. 110,000. Regarding speed, the right indicator is average running
speed, because average commercial speed is influenced by other measures
unrelated to the Investment Plan, such as reduction in intermediate stops
or suppression of slow trains. Even average _nning eed is influenced
ion. However, the

changed much;

1th the exceptlon of electrlc and Talgo passenger trains (Table Iv- 17

in spite of important acquisitione of motive power and rolling stock.=
For the best egtimate of the rate of return, only half of the

costs of the renewal program, which correspond (approximately) to the
uncradine nortion have haen includad in the ecalesnlation Fvon under
\.‘r - A A \—.l.\ll.l.’ LACA Y S Wil e bAN LU N i) LY ¥ 3 =) WAl LGLA Vil Ad V eds ALLVA N A
this favorable assumption, and considering an economic lifetime of 40 years
and a crowth rate of 37 nar annum far the hanafite gtammine from hichor
L= 2T A g - oa.v"\-l.l . e N 7 A - IO ll\'l- CALLLANALLL T A il [T 0 ¥ % w1 Sv S SY - ) ouelmu.l.u.a 4 L Wit Ll&éll‘—&
speeds, the rate of return is 67, lower than originally expected (Table IV-1).
The reasons for this low return are the 1 o than oavnantad {nvoagtmant and
E YA = P =1 = AL 193 PR e et X 1] @l o L5% 9 Y -3 ll.l.sllc& LilclLl CAPCU [Ny =N 4 ALAV DO LAt LL L QLivd
to a lesser exte 7t, the relatively low impact, in practice, on average
ruqﬂinn ennnda 2 Tha frmnlitadan Af Athas mdmars hanafd o atinhh aa A+ 9 AT

ALLL 5 OpPETCUD o~ .Lll\: Lll\—LuDLUll VUL ULlic L wLiivusL UCI.LC.LJ.LD, SUuULLll ao LCuUUL LLUVLL
in accidents, will not change this conclusion. If all costs of the track
ronorwal nracram ara fsnmnaliidad n +tha ~AalasTlasd tha watra AF watrieem o o/
ATlCWaL pPiUvllaiil alc J.LLL'LUUCU .Lll. LIIT LalLvuliqQlLly l., LLIIC LAttt Ul L[CLUlll 1D L/oe
These results suggest that the track has been renewed to standards that
are too high and used in practice only by a small number of high-speed
passenger trains.

D. Dieselization Program

2

it had anly 29282 Ai,anal
4L HGaU UVllly 44U WilodTL

In 1963, RENFE was still a steam-traction railway. At the end of
1 rae e asad el 4.1_ 172 ob o Nng
i VED Lullpalcu wlilll J4,1/2 oticall, vi
go passenger units (Table IV-4).
r e L = -

o A€ +1aa~a a As 1 A - IO SN R R S
.5% of the train-kms used diesel ction and most of the exi Ling

equipment was concentrated in the transport of minerals in Orense, in the

1/ The effects o ack renewal on speed have been overestimated because

we have attr ib ted all the increase in running speed to this investment,
while in practice it is the result of many factors including, for example,
the scrapplng of very old wagons. Data availability has limited ‘the

analysis of changes in speed up to 1971. Thus, we have considered
investments up to that year only.

2/ See Table 17 of the Methodological Amnex for the detailed analysis of
the change in average running speeds.



northwest (54%) and in the Sevilla region (38%).1/

Dieselization moved very fast after 1963: in 1967, 40% of the

train-kms used diesel traction, and 567% in 1972. The fast absorption of
a relatively complex technology such as diesel traction, with its problems
of I'ELI'dlIl.Lllg pELbUluu:L for GperaLLuua and maintenance, has been one of

RENFE's main accomplishments during the Modernization Program.

The '1964 appraisal did not contain a detailed analysis of the
return of these investments, but it expected, in light of experience in
other countries, that dieselization would have a return of about 30%. The
second appraisal was based on a more precise estimate and arrived at the
same rate, specifying also that the 757 diesel and electric locomotives
to be bought in the 10-year Investment Plan could replace 3,00
locomotives, a ratio of practically 4 to 1,

PR, -

In making a new estimate of the return of this investment we
were faced again with the same problem of attribution of some of the
benefits, especially speed and average trainload which, as indicated, are
the effects of several other investments and administrative actions.
Thus, we have used four basic alternatives for the analysis.g Their
description and the rates of return obtained for the dieselization
program are as follows:

Alternative Economic Lifetime
20 years 15 years

1. Upper limit. All increases in
speed and trainload attributed

to dieselization 27.7% 27.2%
2. Lower limit. None of the

increases in speed and trainload

attributed to dieselization 23.2% 22.5%
3. Only increased trainload

attributed to dieselization 27.5% 27.0%
4. Only increased speed attributed

to dieselization 23.5% 22.7%

1/ For full details, see Table 5 of the Methodological Annex.

2/ These alternatives are developed more fully in the Methodological
Annex.



operating costs between diesel and steam traction, plus the impact on
speed and trainload as described above. Growth of benefits after 1973
has been extrapolated on the basis of the trend in the 1964-72 period.

The best estimate of the rate of return should be in the 23-247
range, lower than estimated during appraisal but still a successful program.
The reason for selecting a best estimate on the low side of the 22-27%
range presented above is that the effect of the investment on trainload
is more important than the effect on speed, and the variation in the
average tonnage per train is large}y explained by the overall increase
in RENFE's efficiency after 1964.1

The main reason for these high rates of return is the ineffi-
cient way in which steam traction was being operated (very low tonnage per
train, low locomotive utilization factor, etc.). Thus, it is interesting
to explore other ways through which a reduction in costs could have been
achieved even with steam traction. One way is through an increase in the
average tonnage per train. From the data used for the analysis of the
returns for dieselization, it is possible to estimate the increases in
average tonnage of trains using steam traction (with respect to the 1964
figure) that would produce benefits in relation to freight traffic similar
to those derived from dieselization. The results of this exercise are as
follows:

7% Increase in Average Savings per ton-km as a
Tonnage of Steam Trains % of those Obtained
over the Level of 1964 from Dieselization

117 100

78 80

37 50

28 40

12 20

For example, an increase of only 28% in the average tonnage of
steam trains would lead to savings per ton-km amounting to 407 of those
obtained with the dieselization program. What this calculation means is

1/ One benefit not added to the calculation is the scrap value of the
old steam engines, a factor that could increase the rate of return
by 10'1570-



that any program for increasing the average trainload in that proportion
will have a rate of return similar to that for dieselization if its cost
is equal to 40% of the dieselization costs, If the cost is smaller than
40%, the program will have even higher returns than dieselization. The
results also suggest that a stronger effort at increasing trainloads will
result in a major reduction in the needs for diesel motive power.

E. The Electrification Program

In 1964, RENFE had 2,474 kms of electrified lines (18.2% of the
network), which included 824 kms of double track. These lines correspond
in general to those with the highest traffic density in the country, but
some sections were not interconnected and as a consequence equipment
utilization was not as high as it could be. Thus, one of the main
purposes of the electrification works included in the Investment Plan
was to interconnect the electrified sections in the northern part of
the country, and the lines between Madrid and Cordoba, The six lines
finally included in the program and their main characteristics are des-

cribed in Table IV-5. Freight traffic on these lines accounted fo
of the total net ton-kms transported in 1964, while they represen
4.67% of the total network.

SOFRERAIL studied the electrification issue as part o

preparatory work for the Modermization Program. They compared t
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that for certain sections the better use of existing equipment was an
important benefit of the interconnection. Finally, Alternative 2 is
similar to Alternative 1, with the exception that the average net train-
load in the case of diesel traction is assumed to be 757% of the one
corresponding to electric traction.

The returns by section range from 9% on Segovia-Medina to 177%
on Medina-Vta de Bafios, one of the sections with the highest traffic
density in the network (Alternatives 3 and 4). Our best estimate of the
return of the electrification program is 12% which, again, is remarkably
close to the estimates made for other electrification work included in
the third project.l

Two issues are important in the interpretation of these results.
First, the benefits of electrificati on are higher for RENFE than for the
economy as a whole because of the high level of the tax on gas-oil. Total
cost savings increase by about 45% if taxes are included.

Second, the level of benefits is directly proportional to the
traffic density, in the sense that given a certain tonnage to be trans-
ported, the lower the average trainload, the higher the number of daily
trains that are necessary to move the traffic., Since the benefits are
measured by the difference between the social operating costs of the total
number of diesel and electric-powered trains that were required, the lower
the average trainload and consequently the less efficient the system, the
higher will be the benefits from electrification and, for that matter, of
all the other investments. In practice, it is not possible to interpret
properly the return of an investment when it is based on conditions that
are not fully efficient. This issue, and the importance of the Plan of
Action, are raised again in the next chapter.

1/ This calculation has been based on market prices for the factors of

production, excluding taxes and subsidies. We have not analyzed in
detail the type of fuel used to generate electricity; however, the
1mnn'rt-:|nf' proportion of hvdroelectric power generation in Spain and
rtant proportion of hydroelectric po generation in Spain and
the recent increase in oil prices suggest that electrification will
have an avan hichaoy »atriirn than what hne hann sctimatrad in rthie andd+
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Investment Items

Actual Investment Cost

TABLE IV-1.

RENFE's Investment Plan,

Estimated and Actual Rates of Return

Appraisal

Estimates

Audict E

s timates

Total
(Million
Pesetas)

% of Total

Rates of Return

Benefits Included

Rates of Return

Benefits Included

Observations

1.

Total Program

84,713

15% in first appraisal
17% in second appraisal
147 in third appraisal

Savings in total costs
per traffic unit. Com-
parison of 1964 cost

structure without invest-

ment with 1973 cost
structure with invest-
ment.

127 best estimate,
including only half
of track renewal
costs.

a) Replacement of steam
traction by electric
and diesel

Savings in track
maintenance

Increase in opera-
ting efficiency

b

~

c

~—

Two approaches: aggregated, based on
comparison of total cost treands in
1958-72, and disaggregated analysis
by cost item.

. Track Renewal

32,473

38.3

Not measured in first
appraisal

8% 1in second appraisal
12-17% in third ap-
praisal

Savings in track and
equipment maintenance;
increase in speed

67 best estimate.
1% 1if total track
renewal costs
considered

a) Savings in track
maintenance
b) Increase in speed

It was assumed that half of the
program costs are current expenditure.

Diesel Motive Power
(including train sets)

12,298

14.5

30% throughout

Savings in train
operating costs

23-247 best estimate

a) Savings in train
operating costs

b) Increases in speed
and trainload

Estimate based on detailed analysis
of sample covering 43% of freight
train-kms and 26% of passenger
train-kms.

. Electrification

9,234

10.9

No quantification in
first appraisal
12% in third appraisal

Savings in train op-
erating costs as com-
pared with diesel
traction

127 best estimate
Return on individual
links range from

9% to 17%

Savings in train oper-
ating cost as compared
with diesel traction.
Investments in third
loan not analyzed

No analysis of indirect effects
dealing with fuel used to produce
electricity.

Rolling Stock

8,557

10.1

No estimate in first

appraisal

14-15% in second ap-
praisal

16% in third appraisal

Maintenance savings

Not analyzed in detail

6.

Stations and yards

4,929

5.8

157% in first appraisal

Savings in train
formation costs

Not analyzed in detail




Benefit
Alternatives
Cost
Alternatives

Table Iv-2

RENFE: INVESTMENT PLAN 1964-73

New Estimates of Rates of Return

Aggregated
Detailed Analysis Analysis
Years Years Years Years
35 25 20 35 25 20 35 25 20 35 25 20
8.8 6.4 3.0 9.4 7.2 4.2 13.8 12.4 10.4 11.8 10.0 7.4
7.8 5.0 1.4 8.4 6.0 2.6 12.6 11.0 8.6 10.6 8.6 5.6
11.2 9.4 6.6 12.0 10.4 8.0 17.0 16.2 14.8 14.8 13.6 11.6
9.8 7.6 4.6 10.6 8.6 5.8 15.4 14.2 12.4 13.2 11.6 9.2

Explanation of Benefit and Cost Alternatives

By: Savings in operation costs, all trains
Benefits Bp: Bj + savings in track maintenance

B3: By + savings in terminal and fixed costs

Cq: Direct investment costs
Cyg: Cj + all contingencles and general expenses
Costs

C3: Cp - 50% cost of track renewal

CA: Cy - 50% cost of track renewal



TABLE IV-3

RENFE, ACTUAL AVERAGE RUNNING SPEEDS, BY TYPE OF TRAIN

/1._ l|.\
nn/s iy

1964 1966 1967 1968 1969 1970 1971

Passggggr Trains

Steam 48.1 50,3 49.8 48.9 48.7 46.4 46,1
Electric 52.5 56.6 57.4 58.2 60.2 61,1 61,2
Diesel 53.7 52.5 51.6 52.5 53.2 53.1 53.3
TALGO (diesel) 78.8 81.5 80.6 80.5 80.0 82.1 82,2

Freight Trains

Steam 36.4 37.3 34.5 34.9 36.5 38.6 36.3
Electric 38.7 41.3  40.4  40.9 41.6 41.3 41.4
Diesel 39.2 36.7 37.2 37.3 38.4 39.0 39.1

Source: RENFE



Table IV-4

RENFE: MOTIVE POWER AND ROLLING STOCK

1963 1966 1968 1970 1972

I. Motive Power
Locomotives 3,741 2,726 1,857 1,712 1,398
Steam 3,173 1,857 850 642 339
Diesel 228 506 633 686 693
Electric 340 363 374 384 367
Electric Trainsets 197 236 293 287 304

Diesel Trainsets 74 353 407 565 n.a.

Diesel Railcars 88 250 356 393 373

IT. Rolling Stock

olling Stocl
Passenger Cars 3,445 3,134 2,616 2,325 1,967
Racoace and Mail Cars 2 6§24 1.721 1.400 1.0813 820
[=1=al o] had hadnbad i Aaadading S gV eTT 9 -+ s hdd il Eadedind hdindd
Cammarsrial TPratoht+ r‘.w-.:.];/ a6a 1.9 £7 NKR 59 NNA L& i1 U6 N7
WVlikke L VLaGd L LCAglic val o UU’ L=y PN ,UJJ JL g VUV TUHTCL SV g VLT
Qarvdra TPradtohs r‘......-g/ 1 797 2 11Q 1854 1 QeS8 2 NEN
UeiVvVive ILTLplit Vaa o L,ILI L,LLJ Ly LIV L’JUJ L,UJU
'D—i-vvnta Freiﬁkb f‘—.-—-—.3_/ 1" 790 10 Lo ¥/ 11 Q21 TN EQn=7 1N 7. QcC
L atLc BilL LaiL o LL,IJV LL,LIH' J.J.,OJL J.U,JUI LU,"?OJ

ht cars include: flatcars, boxcars, cattlecars, tankcars,
and hoppers.

2/ Service freight cars include: hoppers, mobile stations, tank and special cars.

3/ Private freight cars include: flatcars, boxcars, cattlecars, hoppers and
special cars.

e

Source: RENFE: Memorias, 1963-1972.



Kilometers

Average Daily Trains
1964
Freight
Passengers

1968
Freight
Passengers
1971

Freight
Passengers

Average Net Tonnage
per Freight Train (Tons)

1964
1968
1971

Average Running Speed (km/h)

Table I¥-5

REXFE - Characteristics of the Lines Included in the Electrification Program

Segovia-Medina

Avila-Medina

Medina-Vta. Banos

Vta, Bahos-Leon

Palencia-Alar

Vta. Bafos-Miranda

1964
Freight
Passengers

1968

Freight
Passengers

1971
Freipht
Passengers

79.12/

187
167
187

33
50

40
58

40
58

85.82/

31
31

244
211
226

48
78

48
78

a/ Double track
b/ Single track

78,92/

3.
32

36
47

38
47

265
247
260

33
63

438
67

48
67

Source: RENFE, "Informacion Estadistica para Movimiento, 1964, 1968, 1971".

134,28/

31
15

28
18

29
23

280
254
280

33
57

45
74

45
4

79.0%/

11
11

11
11

320
290
363

35
56

48
66

48
66

173.08/

25
18

24
29

28
32

232
240
250

36
60

50
73

50
73



Table 1IV-6:

RENFE ELECTRIFICATION PROGRAM.

NEW ESTIMATES OF RATES OF RETURN

Alternatiyes in Relation to Operating

Conditions

1 ;‘

A. Operating Conditions 2 3 4
Average tonnage per same for both | diesel 75% of | same as in same as in
freight train types of traction | electric Alternative 1 Alternative 1
| same for both a £ both t ‘ £ both
Average gross tonnage per N £ tr | Same 10t Do Lypes same tor Do types
passenger train " tzzis o ac- | of traction of traction
Average running speed " " ‘ " "
‘ Economic lifetime of " " | 20 years for diesel "
\ equipment | 30 years for electric
! Tocomotive utilization actual average same as in same as in 30% of the traffic
] factor for each traction | Alternative 1 | Alternative 1 ig carried by the
1 equipment already
available
B. Rates of Return (%)
Link
Segovia-Medina 0.6 2.2 4.9 9.1
Avila-Medina 10.9 18.9 13.3 n,a,
Medina-Vta. Banos 14.9 26.4 16.9 n.a.
Vta., Banos-Leon 9.5 16.1 11.7 n.a.
Palencia-Alar 3.5 8.4 7.7 12.7
Vta, Banos-Miranda 9.9 15,9 12.3 N.ds
All sections 9.9 16.3 12.3 n,a.




V. CONCLUSIONS

The appraisal report of the firs
of RENFE's 1964-73 Modernization Program,
three loans audited in this study, stating that it was '"designed to trans-
form RENFE from an antiquated enterprise operating at a large deficit and
providing inadequate service into an efficient and modern railway system
earning a reasonable return on its imvestment.'™ If the conclusions of
the study are presented in relation to that statement, we can say that the
Modernization Program has largely succeeded., RENFE is now a technically
efficient and modern undertaking, comparable to other European railways,
although it has still to earn a reasonable return on its investments. Prog-
ress on the technical and institutional items has been better and faster
than on the financial. However, this general statement requires two
important clarifications.
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First, by saying that progress has been good in the technical
and institutional areas, we are not describing fully the changes that have
taken place. RENFE was truly an antiquated enterprise, yet another agency
in an archaic public administration, supposedly providing a "public service
but without having clear objectives and standards of efficiency. Its
objective -- to operate as a commercial undertaking -- is now clear and
the enterprise is beginning to enjoy the advantages of the recently acquired
financial independence. Perhaps more importantly, there is a change of
attitude that permeates most levels of operation. RENFE is no longer con-
sidered part of the public administration, but a company that is competing
with road transport, that must show a profit, and be efficient. The impact
of this change of attitude is difficult to assess, but our impression is
that it probably explains a considerable proportion of the improvements
that have taken place.

1

The second clarification deals with the importance in terms of
resource allocation of the delay in achieving the financial targets set
in the Plan of Action. The issue is raised by economic theory, which con-
cludes that there is no reason why an activity with increasing returns to
scale -- as is most probably the case of RENFE -- and charging marginal
costs for its services, should show a financial profit. Moreover, a profit
could be interpreted as a misallocation of resources. It is possible,

a thatr +ha dAolay in arhdawrdime Fhagcs Fimamatal Ahdan+rdicrnag A94d na+t harno
LT AL il o wllic uTiay 4 il QueliaicCT VvV 15 LilvoT Lillialiv.Laxr UJ cLLlLVvVEDO uiuw LHuvLe tiavo
the importance given to it by the Bank. However, with the existing knowledge
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poor financial performance was due to the application of marginal cost
-—— — PRI Y o i o 1.

i
to a bad tariff policy that includes cross-subsidization or rail-
8. Our impression is that the competitive nature of transport
in Spain ensures that tariffs might be closer to marginal costs than what






is generally accepted. The issue has serious practical implications,

because the profit objective is an excellent test of operational effi-
ciency and should not be easily abandoned, but it is likely that other
objectives, for example, to maximize output subject to the constraint
that the enterprise should not incur losses, are as meaningful opera-
tionally and might result in a better allocation of resources.

The main reason why progress in the technical and institutional
areas was faster than in the financial is that efforts related to the
former can be internalized better, and the influence of elements exogenous
to the enterprise can be minimized. The main factor that explains the
slow progress in the financial field was road competition, and RENFE had
in practice little control over the evolution of road transport since
1964. The only way that RENFE could successfully compete with road
transportation, which was through an aggressive commercial policy, could
not be applied until the 1970s, when RENFE's commercial activities were
greatly strengthened. Other, although less important factors that explain
RENFE's financial evolution were the increase in real wages in Spain and
the Govermment's anti-inflationary policies, both also outside RENFE's
control

o
Investment Plan and a Plan of Actlon which in principl
same priority, proved to have been right, On this, th
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pact of one program from that of the other. It was as
ect that the Plan of Action alone, without investments,
nave achieved much progress, as it was to assume that the investment
alone, without any improvement in operational efficiency, could have been
of any use. What has also been important in Spain is the catalytic effect
of the Program: a few of the improvements in operational efficiency have
been the result of programs not included in the Plan of Action or in any
of its revisions. For example, the new system for the allocation of freight
cars, which "freed" thousands of wagons; the unit trains and the consequent
elimination of many of the investments in marshalling yards, or the system
"planning by objectives" now being implemented. However, it seems that
these interactions between imvestments and operational improvements were



not adequately analyzed during the preparation of the Modernization
Program or subsequent revisions. If the effects of the operational
improvements included in the Program had been studied in detail, planned
investments in rolling stock and motive power could have been reduced
considerably. Investment in these items was subsequently reduced, but
in a less systematic way than what would have been possible with better

planning.

Finally, at the general level, the slowest progress took place
in the measures dealing with transport coordination. Main reasons were
administrative changes in the Govermment and the lack of interest in the
subject at the political level, especially between 1965 and 1970, based
on the judgment that Spain required all the transport it could get, thus
making coordination unnecessary. On the basis of the very simple analysis
that we have made of the subject, it seems that no major distortion in
the intermodal allocation of traffic derived from Govermment intervention
has taken place.
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return. However, this result
based on conditions of
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quated equlpmen
1

relative inefficiency i oth the with hout investment situations,
a point illustrated by the apparent pa radox that returns will go up if
+ratmlande are eamallar +thie incrsacine +raffips doncitv

LLIAQLIIAVUQUD Ql T PGl LTl e LIlULD  LULATQOLLE Widldidis GBLLIOLL ye

Tha ratrnrn nf tha A fFfarant dnvastmoant aamnanantae ciiconata +har
LilcC ACLULLL VAL il ML L AECh Tl dell VO WLillu Ll \.—Vl-lsltl HMClleo auséco Lo Ll
probably too much was invested in track renewal and that the high standards
2 Al ha mwrmascram rraaqa smnl amantnd mdoht mat hoa Sicaé1 £53 a4 Ten avadoemnen o
al wlllCll Litc HLUEL wao J.uly;culcul..cu lll.l.sllk Huuv o [ =4 =1 JuaLLLLCU- 411 LCLL UDPCbL,
the construction delays might turn out to have been economically justified.

The Bank does not seem to have pressed enough for am in-depth reappraisal
of track renewal during the 1966 and 1970 revisions of the Program par-
ticularly on the issue of higher track standards which were to be used
largely by high-speed passenger trains, Conversely, the faster pace of

the dieselization program appears to have been justified in light of its
high return. Finally, some elements were missing from the Investment Plan,
particularly items designed to increase train length in some sections of
the network where heavier unit trains were justified. These investments
are, for example, longer sidings or wagons with better brake systems,



The Plan of Action had the catalytic effect described above,
but in its original version and successive revisions it was too much
oriented towards financial targets and issues related to transport coordi-
nation. The Bank probably spent too much of its time discussing these
two subjects. More precise targets related to operational efficiency,
of the type used in more recent railway loans, might have helped to speed
up progress in operations. Relatively few detailed studies dealing with
operational efficiency were done by consultants.

Nevertheless, RENFE can show some impressive achievements in
its operational efficiency. Perhaps the most important is the reduction
in personnel -- one of the points included in the Plan of Action -- which
is the result of several investments and administrative measures. Another
improvement that has had important effects in reducing the need for uneconomic
trains has been the rationalization of LCL traffic through the creation
of a few collecting stations, There is still, as always, major room for
improvement, especially in the coordination of the Commercial Department
with train operations, in the possibility of operating even more unit trains,
and in further streamlining terminal operations.

One of the improvements that is a good reflection of the changes
in attitude discussed above is the new role being played by the Commercial
Department. This Department not only is a sales organization, but is also
beginning to have an influence on "production', that is, train service
Operations no longer decides which trains to run and Commercial is expected
to do its begt to sell the available space but there is now an em

>3

dialogue between the two departments which has had several positive results,
for example, the increasing importance of unit trains. However, this
dialogue has at this stage several dangers because of the slow progress

in havi no nﬂnnngfg ract aactrimatoan han nnn'lA ha 11enad aa a hactia fAar vata

AL l.lu Yk llb \iuﬂ L= O - AR A ST L - ) LLIGL ALV AV RS Vo Uoowu Ao (=3 vaodow EN VRN P Sl = -
fixing. For this reason, the di logue between Commercial and Operations
hae ae+1i11 0 bo teantatrivye and Comm ~1 ahniild avatd tmnonceine ~chanoces 10
LA o L= N A l.-U IJC LCllLawiL VO QALi \JUIIJ-I.HCL LLQL SHivaiLu avuLu -\-myual. 15 k.uausco AL
train operations that look dubious to the staff that has to plan operations
and account for equipmert use.

Aratrhar atrnctrural change that hao taleam wlasaa 1o RENRY ig in
AlllL Tl dSrtiudiulaxr Clualige Lildt 11asS tareén piace in nonrn 15 in
management. Aside from the obvious effects of modern management on opera-
Aac SThhnd o cmanmwrd s .
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tions, already described in previous sect ons, its real meacL can be best
summarized by the fact that RENFE '"took-off" into a period of self-sustained
progress. No doubt the Modernization Program triggered that progress, but
by the early 1970s RENFE was already capable of pursuing and improving the

Pracram on its ow
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The reasons that explain the good results achieved by RENFE,
c ¢ other not so successful ra*lway programs are, first, RLNFE'b
internal efficiency, especially in nagement and the technical aspects
of tions. Second, the Bank' pro in this case was particularly
adequate for the circumstances, largel use it was based on consult-
ants'work (SOFRERAIL) of gemerally good quliCy. Third, the consultants
were able to remain the several years required to see some of the measures
implemented; similarly, the Bank's attention in the iast 10 years has been
sustained and timely. Finally, an important proportion, impossible to
determine, of RENFE's success is explained by the rapid growth of the
Spanish economy, which made politically and socially possible the massive
program of personnel reduction, without which the potential benefits of
many of the investments and of parts of the Plan of Action could not have
materialized. 1In addition, the large increase in the total demand for
transport services allowed RENFE to experience a moderate traffic growth
in spite of a steadily declining share of total movements. Also, the
expanding industrial base helped RENFE to acquire part of its supplies
internally without noticeable reduction in quality, and without having to
endure the problems faced by railways in other countries with their
imports of equipment and parts.
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In fact, RENFE has been faced with few negative factors during
the period under analysis. The most important from the viewpoint of
RENFE (but probably not from the standpoint of the economy as a whole), has
been road competition, which depressed RENFE's growth and had a negative
impact on its financial situation. Otler negative factors, such as the
Govermment's delays in providing funds on schedule, or the anti-inflationary
policies, were less important. The lack of a well-structured transport
policy does not seem to have affected RENFE in any significant way, although
the studies undertaken as part of the Plan of Action served to assess the
relative position of each mode and probably to avoid discriminatory policies
in favor of one particular mode.

Finally, although the lessons derived from RENFE's experience
have been discussed in the course of the audit, we would like to briefly
highlight a few points which we consider to be of particular interest.

First, the Plan of Action should have put relatlvely mor e emphasis
on the tec hnlvaT aspects of railway operations and probably less emphasis
on RENFE's financial goals. The Plan of Action did contain several opera-
tienal measures that proved to be of high priority, such as the plan to
oa
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h, wagon utilization and turnaround, or rationalization of
operations, would have had a positive impact on RENFE's operations

res t

less-than-carload traffic. However, more detailed targets
o+l

5L



Second, personnel reductions were a key factor in achieving
the objectives of the Modernization Program, otherwise most of the poten-

tial benefits would
Spanish economy was
because labor could
the reductions were
in establishing the

not have materialized. The dynamic growth of the
central in allowing the reductions to take place,

be absorbed by other activities,but the fact that
planned and incorporated in the Program was essential
necessary discipline.

Third, the financial projections included in the Modernization
Program should have been based on a more in-depth study of the effects of
road competition, and to a lesser extent of the effects of the Government's
anti-inflationary policies, on RENFE's possibility of raising rates and
fares to compensate for cost increases. The basic assumption on which
the projections were based, 9xn9nd1tureq could be compensated

OJeCLilullo weli e Udoscd, Liidb D1 il capclidl

through increases in tariffs, proved to

Fourth, the low return of the track renewal program suggests
that this investment should have been reappraised in more detail during
the 1966 or 1970 revisions of the Program. This reappraisal would have
allowed RENFE to make a better decision about the way in which the renewal
program should have been continued, and about the provision of high-speed
passenger trains, the main users of the higher standard track.

Last, the improvement of RENFE's commercial capability should
have been given a higher priority in the Modernization Program and achieved
several years earlier. This measure would have allowed RENFE to react
more positively to road competition and to be more mature commercially in
the years that will follow, when road transport will continue to grow
rapidly in Spain. After all, its degree of competitiveness is what will
basically determine RENFE's future role in the Spanish economy.






BENEFIT-COST ANALYSIS METHODOLOGICAL ANNEX

I. Rates of Return to the Whole Program

A. Benefits

The overall savings as a result of the modernization plan were
broken down into the following categories for purposes of analysis:

- Savings in operating costs, including not only the
change in the operating costs per ton-km for freight
and per train-km for passengers resulting from changes
in the type of traction, but also the benefits asso-
ciated with higher speed and higher average cargo per
train,l

tures.2/
By summing the sources of savings, we obtained the total attri-
butable to the modernization plan for each vear Twa moathade were 11eod
w <3 &7 - LA A A ALA deCa i WKL y;ull S A WCANLLL ]\—(AL 3 4 WS MU wilvuo LA SR S = A g
to estimate that total: first, we estimated, in detail, each source of
sax‘rfnne Fram +ha Aat+a wa ad An train Anavatino ~Anco to annoande Aararaca
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cargo per train, etc.; secondly, we calculated an aggregate estimate of
tctal sa“’vinnc hy ~raomnarime the amntival ~Anat+ Fiomiroace FfAr ananrh vaar in +ha
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period 1964/71, in constant pesetas of 1971, with the expenditure for each
madtar jrem actimatred fram a trand line adiusted +a +the neriad 10984 /672
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1. Savings in Operating Costs

The major savings in relation to freight traffic, savings per ton-km,

resulted from two main factors:

a) changes in the relative importance of the different
types of traction.

b) increases in average cargo per train and in speed
for each type of traction.

1/ Attributing all of the increase in average cargo and speed to the invest-
ment program would clearly have overestimated its benefits, because
those changes were attributable, to some extent, to an overall increase
in efficiency that would have taken place anyway.

I~
~

These are other items for which inclusion would have led to an over-
estimation of benefits because these savings were mainly the result
of general administrative and o

ional reorganizations that could
have taken place anyway.



The combined effect of both factors induced reductions in the average
costs per ton-km in 1968 and 1971 as compared with 1964. Costs per ton-km
were estimated on the basis of the actual technical conditions of opera-
tion for the different types of traction as shown in Table 1 below:

Table 1

1cti
Year Steam Diesel Electric

Average net cargo 1964 171 228
aer frain {tons) 1968 186 191 2131
PCL LiQaal: \\—ULLU/ -~ NI RS A LR e o A
1971 170 218
Average running 1964 36 39 39
o ma Tl J1N 1Qc£0 20 A
speea (Km/n) L3700 27 a7 41
1971 9 41
The operating cost of each type of traction,l/ estimated on

the basis of these technical characteristics, in conjunction with a
weighting by relative importance for each type of traction and transport
service, led to the calculation of savings shown in Table 2, as against
1964 operating costs.

Table 2

Savings in Operating Costs
(Millions Ptas. 1971)

Other
Year Freight Passengers Services Total

1965 165 150 124 439
1966 504 585 426 1,515
1967 935 613 606 2,154
1968 1,268 1,250 986 3,504
1969 1,539 1,480 1,026 4,045
1970 2,009 1,650 1,081 4,740
1971 2,025 1,808 1,106 4,939
1972 2,122 1,897 1,174 5,193

1/ Including expenditure, net of taxes, on fuel, oil, crew and equipment
maintenance.
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the text on track renewal (Table 16, Page 17).

3. Savings in Terminal Costs and Other Fixed Expenditures

This item comprised general administrative expenses and the
expenses for stations and train organization. The method used was to com-
pare the 1968 and 1971 expenditures for these items with those of 1964
(after adjustments for salary increases, in order to convert to 1971
pesetas). We then considered as a benefit the total difference between
expenditure amounts for those years and for 1964. The estimated savings
for 1968 and 1971 amounted to Ptas., 673 million and Ptas. 2,582 million,
respectively.

4, Total Benefits

The total benefits are summarized in Table 3.

Table 3

Total Benefits of the Program
(Millions Ptas. 1971)

Item 1965 1966 1967 1968 1969 1970 1971

1972

Savings in

operating costs 439 1,515 2,154 3,504 4,045 4,740 4,939 5,193

Savings in track

maintenance 44.0 84.0 115.2 140.1 161.1 198.8 253.1 301.8
Savings in fixed

costs 98 289 480 673 1,312 1,948 2,582 2,582
TOTAL SAVINGS 581.0 1,888.4 2,749.2 4,317.1 5,518.1 6,886.8 7,774.1 8,076.8

Aggregate Analysis

For this estimate, analysis was concentrated on projecting, for
the 1964/72 period, the most important expenditure items (personnel and
fuel which accounted for 75% of total expenditures). The projection was
based on the trend of the evolution of axnaendituree an theoca itome durine

aasa - a Tl N TV TALAULAVIML Vi Tapulivil LUL CO il vilvoo 4 L CALLlO uu.L.Lus

the period 1956/63. It represented the basic "without" situation, indicat

ing



the possible evolution of costs if the organizational structure of the
1556/63 period had been maintained. The benefits for each year in the

period 1964/72 were the difference between projected and actual costs,

as shown on Table 4. The first step in calculating the projections consisted
in converting all the actual costs to 1971 prices. For that purpose, we
derived two main sets of deflators: (1) for personnel the deflator used

was an index of average expenditure per worker with base 1971 = 100; and

(2) for fuel we used an index of the price of coal, fuel o0il, gas-oil

and electricity with base 1971 = 100 for each type.

Table 4

Aggregated Estimates of Total Savings
(Millions 1971 pesetas)

Years Personnel = Fuel
Actual Projected Actual Projected Total Benefits
1956 24,958 6,990
1957 23,314 6,244
1958 23,224 6,664
1959 23,061 6,260
1960 23,321 5,668
1961 22,897 6,058
1962 23,103 5,250
1963 21,695 4,944
1964 21,580 21,877 4,595 4,847 549
1965 20,645 21,585 4,646 4,589 997
1966 20,161 21,292 3,942 4,331 1,520
1967 19,577 20,999 2,991 4,078 2,509
1968 18,434 20,706 2,432 3,815 3,655
1969 16,345 20,413 2,070 3,557 5,555
1970 15,415 20,120 1,926 3,299 6,078
1971 14,690 19,997 1,991 3,016 6,332

B. Estimate of the Ex-post Rate of Return




Benefits
Bi: Savings in operating costs, all trains
A n. f Cacelomne STaen tmmmaler cme? cnde ot mn
Dl' Dl T O04AVLIilEDS LIl Lidl allitclialice
By: By + Savings in terminal and fixed costs
1/
Costs—

N . L ~Anmtinmonamrtinae amd canaral Avnanacaaa
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Cs: Cy - 50% of the cost of track renewal

C4: Cp - 50% of the cost of track renewal

Aggregate Analysis

The benefits used were those shown in Table 4; with reference to
costs, the same hypotheses were used as for the detailed analysis.

II. Dieselization

At the end of 1963, RENFE had a total of 228 diesel locomotives
of the following types: 41 line locomotives, 183 shunting locomotives and
4 talgo locomotives. The relative share for diesel traction out of total
train-kms had been growing, as can be observed in the following table,but
the substantial increases took place after 1964,

Table 5
Relative Importance of Diesel Traction to Total Train-km
(%)
1961 13.5
1962 14,86
1963 17.5
1964 20.8
1967 40.0
1959 52.2
1972 56.2

1/ The reduction of the costs by 50% of the expenditure in track renewal
under alternatives C3 and C4 was made to account for the improvements in
standards that led to important cost increases.



=
=
1
B
[\
.
Q
H
ﬁ
g
(o]
Hh
oV
[N
o
4]
o]
s
ek
[ 8
=]
o
[
[*]
§
[*]
-t
3 H-
fb
0

Analysis of the social benefits associated with the replacement
Af ctoam hyu Adioeal t+racFinn wae 1indartalran in twna ctancs /1\ ma F{voh
of steam by diesel traction was undertaken in two steps: (1)
established the average social cost savings per ton-km for freight and train-km
far naccoanoare nn +ha hacicec Af a camnla AfF 10 Tinae ~nf +tha Cnandtah nateraa-l-
FRV YR peoosTiigtilo vl CLIC VQOAOD UL O ovQuupac L AN AALLITO UL LT ovpaiiiroll llCLWULl\.’
selected so as to combine lines with high and low traffic densities and with
..... ahl1a Aanrnna AfF srhanmvos T+ asraracs ~Aravens and amaond MTahla £ olhaces &1. o
valr iavlT ucs;cca UL \..uausc 411 QVCLGEC LOLBU aliul apccu. Ltavic v O LIUWD Clie
main characteristics of the lines involved. 1In 1971, they accounted for 437
mf el Lot Al el ea T A e o oan e P R ppy =~ AL A~ SRR S, 7.N0 _C 21 . .
UL Lile LL!:.LEU.L Lialll=nil LULLCDPU[IUL115 LU UulirLcocCcl LLiacCtLLoO l, G4Z/0 OL ciie Ied
ton-km transported by diesel trains and 267 of the total passenger train-km
corresponding to diesel traims. (2) We then applied the estimated social cost
savings, as derived in (1), to the actual traffic diverted each year from
steam to diesel traction.

,,,,,, Aro

Lne years IOI WnlCH we aEEEmPEEG to measure SUCD Denerlts were 1306
and 1971 and in all cases our basic "with" situation was based on the actual
crarrlc ILOWS Ior CHOSQ yéa rs. Dy CcO p r ng Eﬂe COCal SOClal costs OI tnat
traffic hauled by diesel or steam traction we have probably overestimated the
corresponding benefits.

Average Social Cost Savings

~
}—
—

The cost savings per ton-km on any particular line depended upon the
changes in average speed and average cargo per train brought about by the use
of diesel traction, and were expressed as:

. . . . : — -
Savings/ton-km = 1 L?TRKMS - CTRKMD (1)
AVCS

where AVCS is the average cargo per steam train, and CTRKMS and CTRKMD are
the cost per train-km corresponding to steam and diesel traction, including
fuel and oil, crew, and locomotive and car maintenance, all of which were
clearly a function of speed. Finally "L " is the average cargo of diesel
trains as a proportion of that corresponding to steam trains.

The data on average speed and average cargo indicated a general
improvement, when comparing 1971 with 1964, but dieselization was not the
only change in the system between these years. There were also important
investments in other items such as new freight cars, track renewal, etc.,
which may also have had an effect on average cargo. By comparing these in-
dicators for steam traction in 1964 with those corresponding to diesel traction
in 1968 and 1971 we have arrr1bnrpd all improvements to dieselization and



Table 6

CHARACTERISTICS OF THE LINES SELECTED FOR THE ANALYSIS OF THE BENEFITS OF DIESELIZATION

Daily Average Cargo/Train Average Speed Average Speed

Distance Net ton-km Daily Freight Freight Train Pagsenger Passenger Tons Freight Trains Pass.-Trains

km 1971 (103) Traips 1971 _ km 1971 Traing 1971  Train-km 1964 1971 1964 1971 194 1971

Valencia - Tortosa 193 140,890 13 915,785 26 1,831,570 170 180 36 38 47 48
La Encina ~ Valencia 113 123,735 15 618,675 36 1,484,820 175 250 32 36 50 50
Linares - Almeria 242 264,990 15 1,324,950 9 794,970 117 200 23 25 38 40
Calatayud - Casetas 83 90,885 11 333,245 21 636,195 200 272 37 48 58 68
Alcazar - Albacete 131 239,075 17 812,855 17 812,855 253 280 46 46 62 62
Aranjuez - Valencia 353 51,538 3 386,535 14 1,803,830 100 130 26 31 44 48
Miranda - Zaragoza 224 327,040 16 1,308,160 18 1,471,680 230 250 35 48 52 63
Zaragoza - Valencia 344 200,896 8 1,004,480 7 878,920 170 200 30 38 42 42
Madrid - Baides 123 134,685 12 538,740 34 1,526,430 154 250 40 48 58 68
Baides - Calatayud 122 133,590 11 489,830 17 757,010 164 270 35 48 54 60

TOTAL 1,928 1,707,324 7,733 11,998,280
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The definitionsof the "with" and "without" si
purposes of isolating the effect of average speed and
With Situation: diesel traction with the actual operating efficiency (speed
and average cargo) corresponding to the year under analysis.

Without Situation:

Alternatives Basic assumptions on operating | Assumptions with respect to
: efficiency. the benefits when compared
to the "with" situation.

Alternative 1. Steam with the average cargo We attributed the total in-
and speed of 1964, crease in speed and average
cargo to dieselization, setting
an upper limit to the benefits,

Alternative 2, Steam with the speed and This set a lower limit to the
average cargo of diesel. benefits of dieselization by
assuming that the total in-
crease in speed and average
cargo was due to other factors.

Alternative 3. Steam with the average cargo We assumed that the increase
of 1964, but the speed of in speed was the result of
diesel. other investments, track

renewal, etc.

Alternative 4. Steam with the speed of 1964, We assumed that the increase in
but the average cargo of average cargo was independent
diesel, of dieselization and would

have taken place in any case
due to an overall increase
in efficiency.

For each year we calculated four different estimates of the savings

per ton-km on each link. Finally, by combining these estimates for the 10
links we obtained an average social savings per ton-km for each year. The
social Savings per ton- Lkm for 1968 and 1071 obtained h\r r-nmpnrlng the cost
per ton-km of diesel traction with that correspondlng to each of the four
basic "without" situations are shown below:

mMatkl ., 7

Lawvlic

Dieselization: Average Social Savings Per Ton-~km

Savings (Ptas./ton-km)

"Without" Situation 1971 1968
Alternative 1 0.293 0.257
Alternative 2 0.165 0.174
Alternative 3 0.286 0,253

Alternative 4 0.171 ¢.1l80
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rms of Alternative 2, the lower limit.

Average cargo per train was more important than speed in deter-
mining the level of the savings. In 1968, for example, the only change between
Alternatives 1 and 3 was speed; it led to a reduction in savings of only 2.3%
while a change in the average cargo (Alternatives 1 and 4) diminished them by

41.6%. Similar results were found for 1971.

In relation to passenger trains, we have estimated the savings per
train-km as a result of the sybstitution of steam traction by diesel for each
of the links under analysis.l The basic "with" situation corresponded to
diesel traction with the actual diesel speed for the year under analysis while
for the '"without" situation we assumed steam traction with the speed of steam
in 1964. The savings per train-km turned out to be Ptas.45. 11.:'

(2) Social Savings Applied to Actual Traffic Diverted from Steam
to Diesel

In order to arrive at total savings in any particular year, it was
necessary to establish what proportion of the ton-km transported in that year
by diesel traction would have been transported by steam if the investment had
not been made. The actual ton-km relating to diesel traction in 1964 for
freight and the actual passenger train-km for passengers, were the base for
our estimate of the traffic diverted each year from steam traction, As an
approximation we assumed that the total increase in ton-km of diesel traction
since 1964 would have been transported by steam. A similar assumption was
made in relation to passenger train-km. The following table shows the esti-
mated diversion of traffic from steam to diesel traction for each year.

Table 8

Traffic Diverted from Steam to Diesel Traction

Net ton-km, freight trains Pass. train-km

Year (millions) - (thousands)

1965 204 3,900

1966 625 12,116

1967 1,418 18,463

1968 1,945 21,874

1969 2,420 26,364

1970 3,467 29,071

1971 3,509 29,206

1972 3,981 29,335
1/ We took as given the number of yearly trains for each link; the benefits
- were simply the difference betw een the cost of running these trairs with

steam and with diesel traction

2/ It should be noted that to the extent that part of the increase in
passenger-km could be attributed to improving the service (more comfort,

faster trains, etc.), we have underestimated the total benefits by com-
puting only the savings in train operating costs.



Combining the information of the preceding table with our savings

per ton-km and passenger train-km forqthe different alternatives we obtained
the following streams of benefits (10~ Pesetas):

Freight 1965 1966 1967 1968
Alternative 1 52,428 160,626 364,426 499,865
Alternative 2 35,496 108,750 246,732 338,430
Alternative 3 51,612 158,125 358,754 492,085
Alternative 4 36,720 112,500 255,240 350,100
Passenger 175,929 546,552 832,865 986,736

1969

650,980
406,560
642,120

428,340

1970
974,227
592,857
953,425

603,258

1,189,820 1,311,392

1971
1,028,137

578,985
1,003,574

600,039

1,317,482

1972
1,166,430

656,865
1,138,566

680,751

1,323,301

Finally, the investment in diesel motive power, excluding shunting
locomotives, is shown in Table 9.

Table 9
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Passenger traffic
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1,089.00
1,102.20
722.00
495,00
687.20
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lation to the rate of growth of the benefits after 1972, we

The same as ton-km in 1964-72

in 1964-72

The same as passenger train-km



The corresponding rates of return are shown in the table below.
(To each alternative for freight traffic, benefits were added for passenger
traffic for calculation of the rate of return.)

Ex-post Rates of Return to Diesel

Useful Life

Alternative 20 years 15 years
1 27.7 27.2
2 23.2 22.5
3 27.5 27.0
4 23.5 22.7

ITI. ELECTRIFICATION

The lines included for electrification in the Modernization Plan
were those connecting Madrid with Leon and Miranda in such a way as to inte-

grate the electrified section in the northermm part of the country with Madrid
and Cordoba, and are shown below,
Table 10
Planned 1964 Average Dally Traffic
Construction Freight Passengers
Description Kms Pericd Tons No. trains No. trains
Avila-Medina 85.8a/ 1964/66 6,200 22 27
Medina-Vta. Banos 78.9a/ 1964/66 9,000 34 32
Vta. Banos-Miranda 173.0a/ 1967/70 5,800 25 18
Vta. Banos-Leon 134,23/ 1964 /66 8,900 31 15
Dalameta Al aw -9 nb/ 1042 /66 1 900 10 o
failclicia“nanLai § 7 0 Ve L ITUS S UV YA FNV] 7
Segovia-Medina 79.1b/ 1964 /66 1,500 8 16
w1 . -

o/ Ty a .
a/ Uouoie CTrack

b/ single track

Freight traffic on those lines accounted for 18.5% of total net
ton-km transported in 1964, while their length as a portion of the total net-
work was only 4.6%. It is clear, then, that their traffic density was well
above the average for the whole network.

A, Ex-post Benefits

We measured the social benefits of electrification as the difference
between the social costs of providing the transport service with diesel and
electric traction. Estimates were based on the actual traffic flows for 1968



and 1971, interpolating for the interim and projecting for the following

The basgic aqgnmnf"lnn was that dieselization of these lineg would

have taken place anyway. Since the service provided by both types of

vearse
bA TS -

congsidered the observed tr

traction can be regarded as equivalent, we traffic
flows as given, that is to say, independent of whether the electrification
had talkkan mnlaca ar not
had taken place or not.
Tha tacrhnical charactarictica af tha train anaratione favarasoca
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cargo, speed, etc.) were the actuals for 1968 and 1971 and the following was
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Operating Conditions 1 2 3 4
Average tonnage per same for diesel 75% same as in same as in

freight train
Average gross tonnage
per passenger train
Average running speed

Economic lifetime
of equipment

Locomotive utiliza-
tion factor

both types
of traction

-
-

actual
average
for each
traction

of electric

same as in
Alternative 1 Alternative 1

Alternative 1

gsame for both same for both
types of trac- types of trac-
tion tion

-

-
-
-

" 20 years for
diesel
30 years for
electric

same as in

Alternative 1

30% of the traffic
is carried by the
equipment already
available

The following—table summarizes the main indicators of actual train
operations on the lines under analysis:



Average Daily Traffic (no. of traims)

TABLE 12:

Main Characteristics of the Lines Included for Electrification

Average Net Cargo
per Freight Train

Average Rumning Speed (km/h)

1964 1968 (Tong) 1964 1968 1971
Freight Pass. Freight Pass. Freight Pass. 1964 1968 1971 Freight Pass. Freight Pass. Freight Pass.
Segovia - Medina 8 16 6 11 3 13 187 167 187 33 50 40 58 40 58
Avila - Medina 22 27 24 24 31 31 240 211 226 33 56 48 78 48 78
Medina - Vta. Barios 34 32 36 47 38 47 265 247 260 33 63 48 67 48 67
vta. Banos - Leon 31 15 28 18 29 23 280 254 280 33 57 45 74 45 74
Palencia - Alar 10 9 11 11 11 11 320 290 363 35 56 48 66 48 66
Vta, Banos - Miranda 25 18 24 29 28 32 232 240 250 36 60 50 73 50 73

Source: RENFE, "Informacion Estadistica para Movimiento, 1964, 1968, 1971."
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The social savings in operating costs of electric, as compared to diesel

traction, were measured as the .difference between the following cost items
(net of taxes) for each type of traction: fuel and oil, crew and locomotive
a7

maintenance.l/

The main source of benefits was fuel consumption, a result of the
important price differential between both sources of energy (electricity and
gas-0i1)2/ leading to a much higher fuel expenditure per km for diesel than
for electric locomotives. The following table shows the composition of
savings for a typical link, Venta de Bahos-Leon:

Fuel and oil¥* 58.0%
Crew 5.1%
Locomotive maintenance 36.9%

* including the tax on gas-oil

The tax on fuel-oil played an important role in fuel savings. When taken
At tha cavimeoe an thic item wae radiicod hy ahanys GNY
\Juu’ LR 4 = qu&lA&\J WL “iliA O A Ll W o A=A 5 WA =R § w Qawvuuo “\Jjo s

An interesting factor to note was that the magnitude of savings per
ton-km on the different links depended heavily on the operating efficiency
nf enr fdofinad in tavrme nf rha avaracn ~caron ner Frada) Arm dnmuvarca vra-
A AL =R ¥ 3 A A .11 O LD oL [ 5% 9 4 == (=3 3 =p 8 GEC wai 5\] HCL LLGLLL/ - il ALIVOCL OC i o
lation between the magnitude of the savings and the operating efficiency was
faimd Tha hichar +ha avaracae ~avyon war Fvade +Thn amallar +ha cavringa T+
LUULIU . RS S = lllelC-L L CXVCLGBC L—GLEU PCL LLQLII.’ Ll osnialricl (ST e 8 - DGVLLLBD. 4L
is simple to show the validity of this proposition; the savings/ton-km of a
atvrarn 14imlr Annanm ha Aavnrocand ag +ha vwakd~ hatrense
B‘LVCIL il Lail wvo CA[JL CooCcu ao LIIC 1L allilv vceo cCll,

1 +hao mimmhar ~Af Fmadma mnr samd b AF Fliin x Flha aaxrinmos o™ Frad e

Lo Liic lldllvcocl Ui Ltialrlio PCL uill e vl LLlCE LIl Savillgos pol Liradlll

and per km x distance, and,

2. ton-km to be transported per unit of time,

where the number of trains is the ratio between total tons and average cargo per
train (AC). The savings per ton-km can then be expressed as the ratio between
the savings per train-km and the average cargo.

The main factor explaining the differences in the savings per ton-km
among the different links was, therefore, the average cargo per train. Comparison
of the savings per ton-km for each link with the average cargo per freight train,
as seen in the following table, shows clearly that the greater savings corre-
sponded to the more inefficient links.

1/ We did not include the savings in car maintenance nor car depreciation
as we assumed the same average speed for both types of traction, thus
cancelling out those savings.

2/ The prices for 1971 were: electricity, 0.5 Pesetas/kwh and gas-oil 7
Pesetas/liter,



in Table 12,
given link the savings per ton-km corresponding to 1968.

crease in efficiency in RENFE led to an increase in the average cargo per
nga ton-km

Electrification Program:

Link

Segovia-Medina
Avila-Medina
Medina-Vta. Bafhos
Vta. Bafios-Leon
Palencia-Alar

Vta. Bafos>Miranda

-15-

Table 13

Estimated Cost Savings per ton-km

(Ptas)

1968 1971
Without With Without With

Tax Tax Tax Tax
0.126 0.190 0.105 0.158
0.129 0.187 0.087 0.127
0.080 0.117 0.084 0.123
0.078 0.115 0.072 0.106
0.067 0.098 0.048 0.073
0.078 0.113 0.075 0.108

The savings per ton-lm in 1971 (without taxes) varied between Ptas.
0.048 and Ptas. 0.105.

The difference in savings among the links reflected
not only their different physical conditions, but also the fact that the
operating efficiencies of the rail links were different, as can be observed
A similar situation was observed when we compared for each
The overall in-

train between 1968 and 1971 and as a consequence the savings per

went down,

to the elimination of the tax on fuel,

roughly 307, when the gas-o0il tax was deleted, as can be observed in Table

Another important factor was the high sensitivity of the savings

Tha raduction {in tatal cavinee waoga
ine regquction in total sawvings was

B. Ex-post Returns to Electrification
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Table 14

Social Benefits and Costs of Electrification Program; Alternative 1

Total Social

Total Invest- Benefits Annual Electrifi-
ment Cost Date of (Pass, + Freight) catlo Maintenance
(103 Ptas.) Completion (}03 Ptas.)i/ Costl/ (103 ptas.)
1968 1971
Segovia-Medina 136,79 1966 8,061 6,670 5,403
Avila-Medina 255,152 1966 27,853 28,457 11,721
Medina-Vta. Banos 234,632 1966 34,152 35,419 10,779
Vta. Bafos-Leon 398,489 1965 35,547 39,016 18,307
Palencia-Alar 117,465 1965 9,123 8,461 5,396
Vta. Bafios-Miranda 514,467 1968 45,427 52,299 23,635

3/ The benefits are estimated net of taxes and subsidies.

b/ As there were no figures available with regard to the maintenance cost of the
electrified lines under analysis, we had to use an average expenditure per km
derived from the total expenditure on this item and the length of the electri-
fied network. The annual maintenance expenditure, was Ptas. 68,310,

Total benefits were estimated on the basis of the actual runs
for commercial trains on the lines under analysis; there were also other
runs -- service trains, locomotives alone, etc. In order to get the total
benefits, we had to increase the commercial train-km by the ratio, total

- Ao LaU, LOLa2

trains-km commercial train-kms, for electric locomotlves.ll

The follow1n§ table shows the estimated rates of return under the
different hypothese

1 JLLIES

Table 15

Ex-post Rates of Return to Electrification

-

(%)
Alternatives
Rateg of Return 1 2 3 4
Link
Cacnuia_Madina 0.6 2i2 A=9 951
chvv;u LA A A aiia e
Avila-Medina 10.9 18.9 13.3 n.a.
vedina-Vta RafAe 14 Q 26 .4 16.9 n.a.
ricuLiia “a . LI LIV D A T ¢ 7 _ e
Vta. BdXos-Leon 9.5 16.1 11.7 n.a.
“Ala 2 g ] 4 7.7 12.7
ralUllLLﬁ ﬂLdL e Uer i 4
Vta. Bafios-Miranda 9.9 15.9 12.3 n.a.
_______ a o 12 2 12 3 n. a
A.I.l HeLElULi& Ze7 10,2 Al e s n.a.

/ This ratio was about 1.30 in 1971
/ f



IV. Track Renewal
A. Benefits
The main sources of benefits in relation to track renewal were:
a) a decrease in track maintenance and its costs
b) higher speeds
¢) reduction in accidents
d) 1lower cost of maintenance for locomotives and units
of rolling stock
Lower Track Maintenance Costs
The new track was responsible for a reduction in maintenance
cost per lm, not only because it was of improved quality, but alsoc because

RENFE estimated an average cost per km
of Ptas. 110,000 for new track; whereas, the average cost
for old track was Ptas. 181,000, 64.5% higher. The savings
costs were estimated at about Ptas., 71,000/km, and the

are shown in the following table.

Table 16

Munee mle Mo emwdneense £V o 8
LTACK MElincenaiiceé LOS8LSs

Ptas. mln.)

maintenance had been mechanized.

- am

f maintenance
f maintenance
in maintenance
annual savings

Q0 O
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1964..... 44.0
1965..... 84.4
1966.....115.2
1567.....140.1
1968.....161.1
1969.....198.8
1970.....253.1
1971.....301.8

Higher Speed

One of the most important direct benefits made possible by invest-
ment in track renewal was the increase in speed. This in turn led to better
utilization of both personnel and equipment. Table 17 shows the changes in
average commercial speeds during the period from 1964 to 1971.



Table 17

Increases in Average Commercial Speeds

Period Passengers Freight
1964 /68 10.5% 17.4%
1968/71 7.5% 15.3Y,
da SIS § A £ o A e s/0
10472 /71 19 Q9 25 49
A INIT [ T A A eV /o S e /o

The main reasons for the changes in average commercial speeds

o B Py B P,

seem to have been the Luaugc in type of traction \LepLdLeulenL of steam
traction) and reduction of intermediate stops. This general conclusion
ved from the fact that the actual average running speed of
the different types of trains did not change substantially, as can be
seen in Table 18, and these changes were much lower than the changes in
commercial speed. As the latter may have reflected the effect of changes
other than track remewal (suppression of intermediate stops, suppression
of trains with low speeds, etc.), we based our measure of the benefits as
a result of track renewal on the changes in the actual running speed.

By attributing all the changes in actual running speed.to track renewal,
we overestimated the actual change and the benefits from this investment
mainly because other factors such as new rolling stock, new motive power,
etc., may also have had an effect on the running speed of each type of

train.

<I
m

The following table shows the changes in the actual running
speed for each type of traction:

Table 18

Increases in Actual Running Speeds

Type of Train 1964/68 1964/71

Passenger Trains

Steam - -
Diesel - -
Electric 10.8% 16.5%
TALGO 2.1% 4L 39

LN RS A L1/ Teio

ectric 5.6% 6.9%



The impact of savings realized from the higher speeds was re-
flected in the reduction of the number of locomotives and rolling stock
needed to carry the same volume of traffic prior to the increase in speed,
and a reduction in the crew expenditure per km as a result of the higher
average number of km that each crew was able to travel,l

Table 19 shows the average savings per train-km associated with
the higher speeds (Table 17), as we compared the train operating costs for
1968 and 1971 with those corresponding to 1964,

Table 19
Average Savings per Train-km as a Consequence of the Increase in Speed
(Ptas/train-km)
Type of Train 1968 1971
Passenger

Electric 2.65 4.05
TALGO 0.71 1.46
Freight
Electric 1.37 1.71

Combining these savings per train-km with the actual train-km for
1968 and 1971, we obtained the following total savings as a result of the
higher speeds:

Table 20

Savings in Train Operating Costs 1968, 1971
(mil1lions Ptas)

Pa sAgaere Freight Total
1968 82.643 23.422 106,065
1971 141.509 34.102 175.611

Reduction in Accidents

The data available indicated a substantial decrease in accidents,
but once again, not wholly attributable to track renewal. The new rolling

1/ By ignoring the changes in fuel consumption and equipment maintenance,
and their probable higher costs, we overestimated the benefits from

higher speeds.



stock used for passenger traffic alsc played an important role in this
process._/
. 9
The number of passengers injured per each 10° passenger-km was
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following period (1964/73).
Table 21

Evolution of the Number of Passenger
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We did not attempt to estimate the benefits accruing from accident reductions,
so that total benefits from track renewal were underestimated in this respect.

B. Ex-post Rate of Return to Track Renewal

The total benefits from track renewal were measured by summing
benefits resulting from higher speeds and reductions in the cost of
maintenance. Table 22 shows total benefits and costs for track renewal:
The rate of return to track renewal, assuming a useful life of 40 years,
and a growth rate of 37 per annum for the benefits accruing from higher
speeds after 1971,3 was 1%. As an alternative, we took into account the
fact that part of the investment in track renewal was absolutely necessary
in order to guarantee a minimum degree of safety in train operations, by
considering only the upgrading of standards, allowing for the running of
faster passenger trains and representing 507% of the total investment in
track renewal. The estimated rate of return in this case is about 6%.

1/ Th
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2/ 3% was the average growth rate for total train-km in the period 1964/72.



Table 22

Track Renewal: Total Benefits and Costs
(Ptas million)
1964 1965 1966 1967 1968 1969 1970 1971
Total Investment 765,6 1,211,8 1,483.2 1,496,0 1,964.,0  2,457.9 3,542,5 3,888,0
Benefits from
Higher Speedsl/ 28.4 54,3 74.9 89.3 106.1 115.9 149.3 175.6
Benefits from Savings
in Maintenance Costs 44,0 84 .4 115.2 140,1 161.1 198.8 253,1 301.8
138.7 190.1 229.4 267.2 314.7 402.4 477 .4

72.4

Total Benefits
1/ The figures for all years,except 1968 and 1971, have been interpolated in proportion to the km of track

renewed each year,
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