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_I. INTRODUCTION

A. History and Current Status

The economic life of E1 Salvador has been characterized since 1979 by political
violence including an organized armed insurgency with a clearly defined
strategy of economic and social disruption. While insurgent strategy has also
included military and political objectives, including denial of central
authority access to extensive areas of the country, the economic infrastructure
‘has suffered most heavily and this damage is the subject of this report. The
insurgent strategy has been effective; the disruption of electric power
service, telecommunications, water and sanitary services, road and rail
transport has reduced production, investment and consumption and badly damaged
entrepreneur and investor confidence. Although other factors have been at
-work, the atmosphere and actuality of insurgent violence was largely
responsible for the 25% drop in national output sustained between 1979 and 1985,

Sabotage and damage to the public service institutions has not followed a
consistent pattern. Violence directed at the electric power net peaked in
1984, attacks on water distribution systems were at their highest two and three
years earlier. Similarly, damage to the road net mostly occurred before 1984
~with the exception of one of the major bridges. The telecommunications system
suffered major attacks on a relay station in 1985 and an earth-satellite
station in San Julian, Izalco, was attacked and damaged in 1983. Since then it
has suffered numerous and costly attacks on smaller installations, urban and
rural. Attacks on certain installations, high tension electric transmission
lines, for example, are from the guerrilia point of view highly cost-
effective. They provide maximum disruption at minimum cost or risk. It has
been suggested that, as the Government authorities establish military
superiority over the guerrilla forces, the level of viclence directed against
public services will decline. The authors of this report do not share this
opinion. There may be some shift in specific targets, but attacks will
continue and cause severe problems of maintenance of service and repair and
operating costs to the various agencies, especially electric power.
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Despite the destru=@idr tewstaw electrical transmission towers, of
highway and railrodiig of retlTing stock, of highway transport equipment
and of all sorts of miEnstaTlartans, the systems continue to function and
disruptions are at SiéTevels. But the cost to the public service
agencies has been ewmp Even withr extensive help from the Agency for
International Deve‘imﬁmf rasources of the public service
companies, except ANSHE heer reduced to almost nothing. The budget
resources of the Mim@FFubTic Works are inadequate to meet any but
emergency needs. Teggmity and need for full-scale reconstruction,
repair and extensiondires will develop as guerrilla violence is reduced,
but the public servm@a nat and will not have the resources needed
to undertake this task@mstructions they will require massive assistance.

Analytical Concept FmSurvey

This survey is basmdfmfrinfstrative and financiall concept that public
utilities require e income, at established tariffs, sufficient to
cover the costs of mﬁa pubTic service, to prowide a return of capital
and to establish ressmwexpansion and improvement of service.

Destruction of infrasmmrcan only be paid for (if mt insured) by the
depletion of resersmemes cam only be re-establisthed by increased
earnings. In collgiawm, if the canpany has to spend its cash on
replacing destro,: Zddmture, it will soon be unable to maintain service
at existing levAi-i¥Eeset any new demands. At Frst glance, the costs
encountered by = zommilibring destruction are the wsts of repairing the
e ftem.. This would be trie of a single incident
or accident althouyn semould have to be considersd including Tost
revenues or increaseds#§Sts during the time requirad to make the repair.
This is not true if asservice agency suffers a smies of damages over an
extended period. TieldiEk damages hecome increasingly important, and the
agency's ability tomswmency demands is progressisly weakened.

damage or replaci:~ %%

The basic documents deport are the tables showinp the direct cost of
damagés sustained amiiles which show the indirect costs. These are the
costs which directipiiiie fwcome and outgo of the companies and hence
their financial abilissspand ta cteil violence,
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The damage sustained sriieSiGpes has resglted in the defe}ra‘l of
planned investment. ;mmmt wmﬂd have resulted in
mcreased

: weial pasition of a firm; deferral
e deferral of investment is a
significant element ZakiGmeigiwrs of aw fustitution or agency, it is
described in this repk

This report makes an Zfrt, =i

interruptions in pubﬁm af® the service, especially the
private industrial sectuiis s af witat would be the cost to
the economy if it were mme tain services at an adequate level,

Finally, the public mmiesmeisisoneday Rave the opportunity to
repair and vebuild., Teeessdm Fiat for the future will be higher
and resources Tower as z regges of¢iglence. The report shows
this.

In sum, the purpose™GtriwiftGuw how muck #t has cost the public
service agencies to m&ivamEERls of service despite the contin'uing
guerrilla attack on infruisowdsl amt persammel. In the case of the
railroad, the report gowmrdmpdsrher the cast of maintaining rail
-service is justified. Tlwrem@ifistry of Peblic Works, especially
the Highway Departmeni, 8 sainwmishas been used, fiscal rather than
financial, but the end ivshemiests of maintaining services are
related to the availabimmem
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IT. EXECUTIVE SUMMARY

Direct Costs

The direct costs of urban and rural guerrilla sabotage directed at the public
service infrastructure is shown in Table I. Host of this damage was inflicted

-with explosives or small arms fire or by burning. In the early years urban

sabotage predominated, since 1980 rural areas have been most affected. Some
urban act1v1ty continues, however, especially attacks on smaller telephone
Installations.

The most expensive damage has been suffered by the highway system of the
M%histry of Public Works and the most costly items of damage have been the

maJor br1dges of the Pan American and Coastal Highways which account for about

half of all damage suffered. The national electric power company has sustained
most damage to its transmission net. Destruction of transmission towers is a
highly cost efficient guerrila activity. The electric power distribution
system (six companies) was an early target in urban areas and continues to
suffer since its transformers are easy targets. Moreover, the démage suffered
Sy the railroad and its inability to offer reliable service has significantly

‘reduced its usefulness.

The destruction of telecommunication installations, in some cases very costly
damages to mountain top repeaters and to the earth-satellite station, is an
examp?e of an important nuisance effect of guerrilla sabotage. No businessman
interviewed could quantify the cost of interrupted national or international
%éiépﬁone or telex service. A1l considered it is important in terms of
relationships with suppliers and customers. A1l considered it to be one more

‘example of the environment of civil violence that discourages private

investment. In terms of psychological impact, attacks on urban pay phone
pooths, junction boxes, etc., are also very cost-effective for the guerrillas.
Even more so has been the effect of isolating rural areas by destroying local
telepnone offices.

DEVELOPMENT ASSOCIATES, INC.



The damage to water and sewage service has also had an imortant psychological
affect on public opinion.

The total cost of all direct sabotage is estimated at 245,568,400 colones. At
the then rate of exchange this is the equivalent of US$185,827,360. Some
additional repair costs to major structures which will net be incurred until

- the middTe of 1985 will bring direct costs up to an estimated 107 million U.S.
dollars. This is an estimate, not a precise costing, siace the price attached

to an individual act of sabotage can vary according to the costing method
used. As described in the Annex on Metholodogy and in the Introduction, this

‘report uses a damage cost estimated midway between depregiated book value and

ultimate replacement cost.

Indirect Costs

Indirect costs of guerrilla violence are shown in Table ¥I. They total over
one billion colones and iTlustrate the point that the indirect costs of
sabotage, the ripple effect, tends to be greater than the original cost. The
two major targets were the electric transmission net of the national power
company and the Ministry of Public Works. In the first case, the major
indirect costs are those for security.installations and ssrvices, petroleum
products for emergency generation and lost revenues from interruptions in
service. In the second case, MOP, the indirect costs are lost revenues from
budget reductions. This has been a major constraint on the system's ability to
maintain roads, highways and bridges. In the other case, most indirect costs
have been lost revenues, but the water system has had te spend considerable

sums on alternate electric generation to maintain water service during major
power interruptions.

Table II shows another interesting impact on the water asd sewer system. ANDA
uses electric power to pump water. MWhen either CEL or CAESS are attacked, ANDA
Toses power; its electric motors are highly vulnerable ts power surges and are
burnt out, an indirect damage that may occur at considersble distance from and
much later than the original direct damage. This is the ripple effect, a stone
in the pond makes a noisy splash but the ripples spread widely and do the
damage.

DEVELOFEENT ASSOCIATES, INC

&

ed bed

bod  fd

[

;%; e g} é . é E' L ,,:ii

b fwd  bow  bed b ke

4



@G

S

Indirect cost to ANTEL and the railroad are relatively Tow, ANTEL technicians
have been able to maintain the high earning international services. The
railroads revenue losses have been offset by a subsidy from the Government of
E1 Salvador. These further indirect costs to the economy, as distinct from
costs to the railroad company itself, are discussed in Chapter 7 on the
railroad and in Volume II of this report.

Impact on the Economy

According to the Review of the Central Bank of ET Salvador, Banco Central de

Reserva, for the third quarter of 1985, Gross Domestic Product at constant

prices dropped a little over 20% between 1979 and 1984. Most of this drop was
between 1979 and 1982 with signs of sTight recovery apparent in some sections
in 1983. Preliminary statistics for 1984 showed some further improvement
offset by continued declines in coffee and cotton production.

The period of civil violence coincides with a period of falling export prices
for E1 Salvador's agricultural products and high prices for petroleum imports.
Consequently, some stagnation in the economy was to be expected. But the fact
is that agricultural production only dropped 19% in the period covered while.
industrial output fell 25% and commerce dropped 37%. This could well lead to
the conclusion that most, if not all, of the decline in output should be
attributed to the civil violence, its direct and indirect consequences, and to
the uncertain business and investment climate it has created. This would put
the cost of the violence in 1984 market prices at about 2.5 billion colones or
the equivalent of a billion U.S. dollars.

Repair, Reconstruction and Financial Needs

The following is a list of the financial needs, by service, for repairing
damages sustained and starting a program of reconstruction and some extension
or expansion of services. It covers the years 1987, 1988 and 1989 and makes
the rather heroic assumption that sufficiently peaceful conditions will have
returned by 19387 to start on the task of infrastructure repair and replacement.

DEVELOPMENT ASéOCIATES, INc.
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RECONSTRUCTION REQUIREMENTS

1987 1988 1989 TOTAL

CEL 115.5 . 132.0 240.7 488.2

- Electric Distribution 14.9 10.6 8.8 34.3
‘Water 4.4 4.3 4.3 13.0
Telecommunications 20.9 1.0 50.0 71.9
Highways 181.8 181.8 181.8 545.4
337.5 329.7 485.6 1,152.8

CEL has indicated that it might be able to meet the Tocal costs of its
investment plan in 1988 and 1989. This would presumably contribute about 96.5
million colones to the reconstruction biTl. ANTEL is financially strong and
apparently well managed. It should be able to obtain conventional
international financing. The balance for just the first three years is a
requirement of 984.4 million colones or 195.9 million U.S. dollars. Simply
put, E1 Salvador is probably going to need at least US$200 million of
concessional, or semiconcessional international financing in the first three
years after the civil violence is broqght under control. .

E. The Future of the Railroad

This report contains a separate report on the future of the railroad (see
Volume II). Very briefly, this report recommends that the railroad be assured
of long-term support only if the conditions necessary for it to become a viable
component of the nation's transportation needs can be met. The most important
conditions are operational and management improvements, such as setting up a
marketing department, opening the way to the Atlantic port(s) in Guatemala and
effective use of the railroad in bulk freight transport, particularly cement.
In short-run terms, the report discusses certain advantages, particularly
security advantages, that could be obtained from the potential Santa Ana
by-pass.

048590D/4.35

. 2 DEVELOPMENT ASSOCIATES, INC.

e d Reld

bd

1
4
1
o
B




R j—

e

¥
-

TABLE 1

RESUMEN DE COSTOS DIRECTOS DE DAROS A INSTALACIORNES DE FUBLIC SERVICE INFRASTINCTURD {Thiusands of solones)

DESCRIPCION 1979 1980 1988 1982 1983 1984 1985 TOTAL
ZLECTRIC POJTR-istional Comp, 1,%07 6 7,007 ,3 10,091,0 7:679,6 13,4823,0 | 11,215,6 53,830 ,1
FLECTRIC FOJER DISIRIBUTION 3,070,6 " 137,0 b,733,1 8,916,0 2,925 5 2,093,5 2,008,1 24 ,h68,7
TELECOMUNMICATIONS ~ ANTEL 3,321,0 13,613,6 2,21%,9 2,567,2 7,155 ,% 13,9 2,202,2 12,898 3¢
WATER SERVICE - AUDA 967,56 1,5670,0 619,8 ' 1,167,3 773,% 283,68 36,5 $,830,8
RATIAGAD 6,156,8 6,591,6 7,252,8 $,837,8 7,545 ,8 698,8 3k,379,6
HIGHAAYS = #op 111,0 2,009,6 68,205,5 10,407,7 18,703 ,1 27,76h,0 8715,8 128,137,7

TOTAL 5.u70,2 | 18,135,8 89,132,6 | Le,hl3e b3,28,3 52,126,2 17,376,3  | 264,568,k




TABLE 11

RESUMEN DE COSTOS IIDIREGT0S DE DAROS A INSTALACIONES 0 pysLIC SERVICK INFRASTAUGTURE (Thousands of colones)

262,248,1

DESCRIPCION 1979 19890 1981 1982 1983 1984 1985 TOTAL
EISCTRIC POJER-WATIGHAL COdF, 3,15h,5 23,767,0 60,078,7 8;,83L,8 91,463,8 12,518,5 83,11%,5 118,863,8
ELECTRIC POJER DISTRIBUTION 905,1 2,662,0 5,066,9 8,805,9 T:397,7 8,797,8 £,919,9 h1,835,3
TEIECOMUNICATIONS - AW TE L - 16,6 1,962,7 2,638,9 3,297,k k,983,2 2,392,8 1 2,578,8 17,131,0
WATER SERVICE - A M D 4 - 3,167,1 5,652 ,9 #,835,7 18,618,7 12,278,2 17,887,7 30,509,6 87,348,9 - .
RATIROAD - 900,60 3.439,0 3,266,8 13,0 B3k, @ 1,101,8 10,081,9 s
HIGRAAYS - KO P ~ (t,999,0) 30,486,1 1i3,648,1 92,15,3 128,446,1 155,518,7 166,747,5 612 ,961,8
TOTAL 3,340,7 65,438,7 122 ,899,3 24k ,082,0 257,188,7 292,962,3 1188,157,8
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I11I. ELECTRIC ENERGY-GENERATION, TRANSMISSION, AND DISTRIBUTION

A. Organization of the Electrfc Power System

Electric pcwér in E1 Salvador is almost entirely generated by the National
Power Company, the Comision Ejecutiva Hidroelectrica del Rio Lempa, CEL, which

- takes its name from the river that provides the largest part of E1 Salvador's

power. CEL produces 90% of all power consumed; private firms with their own
generating plants produce a bit Tess than 8% of the total, and several of the
electric distribution companies have small generating facilities producing a
bit more than 2% of the total consumed. Sales of electric power in 1984
totaled 1,368,230 megawatthours (MWh) to 422,458 consumers of all kinds ~-
industrial, commercial, municipal and residential. Industrial users account
for 34% of conéumption, residential users another 34%, government and
municipalities 15% each and street Tighting 2%.

The generating facilities consist of four hydroelectric plants (three on the
Lempa River), one geothermal plant, two gas turbines and a thermal plant. The
thermal plant, near the Port of Acajutla is used only for emergencies. A gas
turbine near San Salvador is also used primarily in emergencies or to meet peak

~demand. A gas turbine was installed in San ifiguel in 1984 only as a result of .

the emergency. Normally, the area served by the gas turbine would be served
from the hydroelectric plant on the Tower Lempa River. The transmission Tines
from the generating plant to the San Miguel substation being under constant
attack, the gas turbine had to be installed at a cost for the plant of 21
million colones, financed by AID, and installation costs of 2.6 million
colones, financed by CEL. A return to peaceful conditions would make this
generation capacity excess to needs since nlans already exist to develop the
geothermal potential of the San Miquel area which would meet increased demand
at far lower cost. In 1984, hydro and geothermal generation accounted for 95%
of all electric power delivered. The fuel cost of generating the remaining 4%,
mostly steam generated at Acajutla, is considered a loss to the company since
it would not have been necessary if transmission lines had not been attacked.

DEVELOPIMMENT ASSOCIATES, INC.
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The transmission net consists of 617 kilometers (19 Tines) of 110 kv
transmission and 18 substations. Power is delivered to the distributing
companies or to the rural electrification net at the substations for
distribution at 23, 34.5 or 46 kV. CEL distributes directly about 9% of the
power consumed, 4.8% to a few industrial consumers and 4.2% to its rural
electrification program. A1l other electricity is distributed by private
companies, of which there are seven. The following table shows the companies,
-the area served, and the percent of total power distributed.

ELECTRICITY DISTRIBUTION
| COMPANY AREA(S) SERVED £ TOTAL

San Salvador Light San Salvador, 75.0

of the central and
eastern departments
not covered by CEL

and Power (CAESS) San Miguel and parts

Santa Ana Light Santa Ana 10.0
and Power (CLESA)
Sonsonate Light . Sonsonate 2.8
and Power (CLES)
UsuTutan Light Usulutan o 1.8
and Power (DEUSEM) ‘
Ahuachapan Light Ahuachapan )
and Power (CLEA) ;
Sensuntepeque ) Sensuntepeque ) 1.4
Light and Power i ‘ part of Cabanas ).
(DESSEM) Department g
R. de Matheu Company | Two small areas in )
Sonsonate Department )
g;!.ﬁdg

The companies listed are private enterprises with the exception of DEUSEM and
DESSEM which are Tocal mixed enterprise companies whose stockholders include
CEL, the Tocal private sector and the municipality. A1l of the distributing
companies are in financial difficulties and the smaller ones have been
"intervened" by CEL with interventors supervising their management. While it
is difficult to attribute all of the financial problems of the distributing
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companies to the guerrilla violence and its side effects, this has certainly
been a major cause.

Direct Damages

The most serious and costly damage suffered by the National Power Company (CEL)
has been the destruction of high tension transmission lines and towers. This
‘makes up over 80% of the direct damage cost. The other installations most
attacked have been substations. The target towers have been the steel frame
towers carrying 110 kilovolts. Up to the end of 1985, 462 high tension towers
had been damaged in 1,208 attacks. This means that many towers have been
attacked more than once. In fact some towers have been attacked more than a
dozen times. Repairs to the towers have usually been accompTished by bracing
or propping the tower with long wooden poles and possibly some scavenged steel
beams. Wires are restrung and service restored. The next attack will usually
further damage the steel structure and seriously damage the wooden support.
Ultimately, a complete wooden structure, serviceable but not ideal, replaces
the steel tower. This wooden structure becomes highly vulnerable to further
attacks. As noted, the 462 steel towers were for the 110 kV transmission
system. Lower tension Tines are usually carried on concrete posts. In thé
case of the distribution companies and the rural electrification system of CEL,
concrete poles, the Tower voltage lines and especially the transformers have
been the prime targets. Machine-gunning transformers is a quick, easy and
effective way to interrupt loccal service. ,

In the eastern regions, whole systems of rural distribution, poles, lines,
transformers have been destroyed and service has not been provided to some of
these areas for years.

The earliest reported damage to the electric power system was not to the
National Power Company, CEL, but rather to the San Salvador Light and Power
Company, CAESS. The earliest damage reported was on November 17, 1973, when
three switch boxes were blown up in a residential area of San Salvador. Since
that time, the focus of guerrilla sabotage has shifted away from urban
distribution to the transmission installations in the countryside.

DEVELOPMENT ASSOCIATES, INC.
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In the Santa Ana area, CLESA's most expensive damage has been the destruction
of three small hydroelectric plants. These produced cheap power.
Consequently, in addition to the direct cost of the damage, CLESA has incurred
indirect damage costs for. higher priced electricity purchased from CEL.

The great direct damage sustained by the Usulutan Light and Power Company
(DEUSEM) indicates clearly how this company has suffered from being in the
heart of the insurgency in the eastern region.

No damage has been directly done to the installations of the ETectric Light
Company of Sonsonate, although they have suffered indirectly from damage to

CEL's installations.

CLEA is not in a center of violence zone; DESSEM, in Sensuntepeque, definitely

is, but, in this area, it is CEL's transmission lines that have suffered mostly.

No attempt was made to get a damage report from R. de Matheu and Co., a tiny
company west of Sonsonate, a relatively peaceful area, which uses a small hydro
plant to generate most of its power. Its purchases from CEL are minuscule.

The tatal direct cost of all damage to the entire.syStem, the National Power

Company and the distributing companies_is estimated at £78,806,900, just a bit |

over thirty-one million U.S. dollars.

Indirect Damage Cost

Table EP=1I shows the indirect costs to the Electric Power System of the civil
violence inflicted upon the nation since 1979. These indirect costs tend to
fall into two categories: the ripple effect described above and the cost of
responding to the climate of violence, sabotage and insecuyrity. The indirect
costs to CEL have been about eight times the direct cost. From Table EP-III we
note that CEL spent over 22 million colones in security measures. More and
more of its labor cost are going toward maintenance of service. Its loss of
sales, i.e., power not delivered to the distributing entities, is alone more
than five times the cost of direct'damage. The cost of fossil fuels is not
only a cost to the power company but a drain on the economy as imported
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petroleum prices were very high during all this period. The most interasting
figure, although not so dramatically large, is the cost of additional air
transport. This represents the use of helicopters to deliver repair crews to
damage sites and the use of helicopters as flying cranes, "skyhooks", to
transport and place wooden poles. (Note: Reinforced concrete poles might be
more economical and more durable, but they weigh more and cannot be moved about
by helicopter.)

The major element of indirect cost for the distribution companies has been the
Toss of revenue resulting from inability of CEL to provide.power to them.

There is again the ripple effect. In the case of the largest company, the
Electric Light and Power Company of San Salvador, CAESS: the loss of revenue is
about 93% of all indirect costs. It is also about 176% of the direct costs
suffered by that institution. )

Deferred Investment'

During the period 1979-1985, the electric power companies have been deferring
investment, whether in new installations and material or in maintenance of
existing investments. For example, CEL has deferred the development of
geothermal generation calling for an investment of over 325 million colones.
In normal times, this deferral of investment would involve a cost, the cost of
benefits foregone. In the case of an electric power company, it would mean
losses resulting from inability to meet demand. However, the frustrated growth
of the economy has been such that existing generation has been sufficient to
meet peak demand. Electric power interruptions have resulted from destruction
of transmitting facilities, not from failure to invest in generation,
transmission or distribution. The importance of the Tevel of deferred
investment Ties in what it means in terms of financial requirements in the
reconstruction period. CEL estimates that the requirement for new generations
alone, i.e., nothing for new transmission lines, not even the line into
Guatemala, will exceed 1.3 billion colones, the equivalent of US$260 million.

For the distributing companies, investment during this period woqu'probabTy

have been counter-productive. Of course, if there had been no violence, demand
would have increased and CEL would have met the demand from planned new
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generating facilities, especially geothermal plants in the eastern regions near
Berlin and Ahuachapan in the west. There is no reason to quantify such a
speculative indirect loss. However, one deferred investment is quite
noteworthy. For Tack of foreign exchange, CAESS has not purchased metering
equipment needed for 40,000 direct connection customers now being charged a
flat fee. CAESS estimates non-metered billing costs of about 2 million colones
per year.

With the exception of DEUSEM in Usulutan, none of the smaller distribution
companies have given much thought to reconstruction and deferred investment.

In fact, in the absence of redesign of the tariff structure, much investment
would be unprofitable. For example, in rural areas, the minimum monthly charge
for domestic service is 1.25 colones (25 U.S. cents) for 7 kWh per month. This
is the equivalent of two 25 watt bulbs burning four hours a night. The Santa
Ana Company, CLESA claims about 8,000 such customers who cost more to serve

_than they bring in. Investment to increase service to this low demand sector

cannot be justified.

Impact on Electricity Users

Every user of electric power suffers some economic loss when electric service
is interrupted. The industrialist Tases production, the businessowner sees

of fice staff idle, the shopkeeper Toses sales, even the residential user has
food spoiled and loses to the use and enjoyment of electrical appliances. The
losses from interruptions in the electric power supply are second only to the
damage to road and rail transport in the economic impact on the nation.
Unfortunately, the resources available for the preparation of this report were

not sufficient to quantify fully these losses. The following represents some
indicative information.

A1l of the electric distributing companies were asked to attempt an estimate of
the cost to their clients of interrupted service. Only three were able to

reply. Table EP-IV was preparad by the Electric Light Cempany of Usulutan,

DEUSEM, in the heart of an area of violence. It was prepared on the basis of
interviews conducted by a young engineer on the staff. He was asked to comment
on the margin of error of his report and said that, in the case of agricultural,
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commercial, and residential losses, he could be off 10% either way. He thought
that the information from industrial users was quite accurate since the
establishments concerned were experienced in calculating their costs. The
residential figure is probably the Teast accurate since it is hard to measure
the damage suffered by household appliances from current fluctuations and
interruptions. In any case, it is interesting to note that this company
estimates the indirect damage to its clients as far higher than its own direct
and indirect damages, over three times as high, in fact. The data reaffirms a
need for the study of the direct and indirect cost of violence to the private
sector.

The Electric Power Company of Sonéonate (CLES) used a different approach. It
sent out 22 questionnaires to its principal customers asking them to estimate
indirect cost in various categories such as lost sales, overtime wages, fuel
costs, etc. It received 11 replies and the results are summarized on Table
EP-V.

Again the indirect costs to only half of the company's customers exceeded the
indirect costs to the company itself. This was in an area of relatively Tow
guerrilla activity. - The Sonsonate Power Company itself suffered no direct
damage. The 11 customers responding claimed indirect costs of 1,687,067

colones in 1985. In that year CLES, cut off service to its customers for about’
166 hours (see back-up files) or a little over three hours per week. The cost
per hour per principal customer was about 1,000 colones or 400 U.S. dollars,

The Light and Power Company of Ahuachapan queried its principal customers; it
has only one major industrial customer -~ a textile plant -- and received
similar data. The loss to the customer, in terms of lost sales, exceeds the
Joss to the power company from lost sales of power.

The general managers of several industrial establishments in San Salvador were
asked to estimate the cost to them of lost electric power. Two textile plants,
one making consumer products, one producing industrial textiles, calculated the
value of lost production and provided data on electrical power consumption per
month. Both plants work three daily shifts so lost production cannot be easily
made up if at all, By dividing Tost production by Tost kWh of power, it was
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discoverd that the cost of one Tost KWH meant between US$3.75 and US$4.75 of
lost production. These figures need refinement, adjustment for savings in
unused other production inputs, for example, but they are by no means out of
1ine with the ten-year-old results of the World Bank's Study on the Economics
of Power System Reliability. '

A steel plant calculated its cost of operation for one hour of idleness, taking
into account labor, fixed and semi-variable costs. Loss of production would be
a less meaningful measure in this case because the plant is not working full

time. In the steel shapes department (mostiy rebar), the cost was estimated in

1985 at 965 colones (US$386) per hour; in the galvanized sheet plant, the cost
was 877 colones (US$351) per hour,

A plastics plant estimated Tost production at ¢7,600 per hour. This plant also
operates 24 hours a day. They have a waste recovery system so that spoiled raw
material (plastic) is not a total loss. However, they have had to abandon the
use of certain materials and certain lines of production because three or four
minutes of power interruption could cause ten hours of lost time in disassembly
and cleaning a machine,

Finally, as a small indication of what the impact of -lost electric power might
be on commerce, one company estimated that its sales and administration staffs
work at about 30% of efficiency when electric power goes of f and Tights,

typewriters, air conditioners, copying machines and coffee makers all are lost.

The above is really only anecdotal material with a few numbers attached. A

complete study of the impact of power shortages on industry and commerce is

needed. It should be based on detailed questionnaires and a broad sample of
enterprises. It will be most needed when the civil violence subsides, lost

ground is recovered and sustained development growth is again possible,

Financial Impact

. CEL

The National Power Company (CEL), has borne the brunt of both direct attack
costs and of indirect costs. The costs have escalated over the years. One
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measure of their damage is their relationship to operating revenue. In
1980, CEL had direct losses of 1,907,600 colones and indirect losses of
23,767,000. 1In 1980, CEL enjoyed a net operating revenue, after all
operating costs, of 84 million colones on sales of energy of 135 million.
Operating earnings were 62% of sales. Direct and indirect damages were 30%
of earnings; they were 19% of sales. In 1984, earnings from operations were
69 million colones on sales of 185 million. Direct and indirect damages
totaled 85.1 million colones or 125% of earnings, about 47% of sales of
power. Operating revenue as a percentage of sales dropped from 62% in 1980
to 37% in 1984,

The opposite side of the coin s the great increase inm operating costs that
began in 1981 as direct and indirect damage rose. Twoe items in the profit
and Toss stateménts take on importance: the use of petroleum fuels and
security costs which first appear in the earnings statement of 1983. By
1984, these two items make up about one-third of all casts of operation.
Financial statements for 1985 were not available. Balance sheets and
earnings statements for 1980 through 1984 were available. The trends they
show are reportedly continued into 1985 and will go on into 1986. Two
trends are directly related to this report: operating costs are going up
much faster than sales; accounts receivable are increasing as a percentagé
of current assets. In simple and obvious terms, running a power company
that somebody keeps blowing up is-expensive; customers are not paying their
bills and a cash problem is inevitable. (Note: the CEL financial statements
are in the back~u§ data provided to USAID/San Salvador.) Finally, the
devaluation of the colon has greatly worsened CEL's pesition in terms of
cash versus immediate debt services needs and overall debt/equity ratio,
which was already weak.

2. CAESS

The San Salvador Light and Power Company, CAESS; is the largest of the
private distributing companies purchasing power from CEL. It covers
principally the city of San Salvador but also has a rural electrification
program (largely out of service at the moment) and serves several other less
urbanized areas. But overwhelmingly, CAESS is co-terminous with greater San
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Salvador. The financial statements of CAESS show the same trends as those
of the generating company. Accounts receivable are a higher percentage of
current assets. The quick ratio is less than unity, the company has a cash
problem. The company is profitable, but net income as a percentage of sales
has dropped from 6% in 1982 to less than 3% percent in 1985,

Both CEL and CAESS have Ambitious, and necessary, plans for rehabilitation
and deferred investment for the years ahead if the civil violence is brought
under control. Both hope to deploy some of their resources toward new
investment so as to assure 1nternat1ona] financial support, Continued
direct and indirect damage from guerrllla sabotage will make any such
contribution from the companies extremely doubtful.

.. Other Distributing Companies

The five smaller private (or mixed, in the cases of Sensuntepeque and
UsuTutan) companies are worse straits. All are currently losing money. All
are 1in debt to CEL and four have been "intervened" by CEL which in effect is
managing them. These are not little, poorly managed fly-by-night

companies. The Santa Ana Light and Power Company made money up until two
years ago, and it was started over ninety years ago. The increased use of
power purchased from CEL to replace cheaper power from its own small
hydroplant has aggravated the situation and CLESA's debt to CEL is growing.
Under proper circumstances, an end to violence, reconstruction of the
generating facilities, a rational tariff structure, and prompt payment of
their power bills from government agencies, CLESA could be profitable for
another century. At the moment, it looks as if CLESA will be unable to
survive as a private conmpany.

The Usulutan Light and Power Company (Distribution Electrica de Usulutan,
Sociedad de Economia Mixta - DEUSEM) is as its name shows, a mixed
public-private enterprise. Its shareholders include CEL, the municipality
and the local private sector. The company is over 25 years old and until
1980 enjoyed healthy growth and profitable operation. In fact, the
municipality never had to pay a light bill, the bill was covered by its

annual dividends. However, by 1980 the profit had dropped to a tiny margin,
0.1% of sales and Tosses have accumulated every year since.

DEVELOPMENT ASSOCIATES, INC.
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DEUSEM has suffered very high direct Tosses in proportion to its assets and
operations. In 1982 direct damages exceeded the book {(depreciated) value of
its fixed assets; its inventory of parts and equipment was wiped out.
However, this only partially explains its financial problem. Even the
indirect losses resulting from interruptions in CEL's power deliveries do
not account for the company's decline. The most important reasons are
probably the fact that demand has not grown in this area of violence and
that many government clients have not paid their bills. ANDA, an important
yser of electrical power for pumping water has not paid its bills since June
of 1984. Even private consumers delay paying their bills to the Tast minute
and no interest is charged to them or, of course; to the public consumers.
CEL, on the other hand, charges interest to the distributing companies for
unpaid bills. The interest paid to CEL now uses up income from consumers:
debt is accumulating and bankruptcy is inevitable. Clearly, civil violence
is to blame, but some unwise policies, especially in tariffs and collection
procedures have worsened the situation.

The other smaller distributors are in similar situations. A1l are going
bankrupt; all have been intervened by CEL. The combination of public and
private enterprise that prevailed before 1979 was apparently a very healthy
mix; the power needs of an expanding economy were being met. Only an end to
the violence and a thorough reorganization and change in tariff policy can
reform the situation.

Future Financial Requirements

The National Power Company (CEL), the San Salvador Light and Power Company
(CAESS) and the Usulutan Power Company (DEUSEM) responded to questions
regarding future plans and financial needs. CEL estimates that it will need
150 million colones over five years, 1987-1991 to repair all damage to date,
j.e,, about three times as much as the original damage cost. Beginning in
1958, CEL would expect to contribute local costs and finance the foreign
exchange costs. Cost of restoring service to areas not now covered would cost
about 12 million colones and take three years. Two thirds of the cost would
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have to be financed. The major investment deferred over the past six years.

“~ This would cost about 1,188 million colones. CEL would meet most of the local

costs.

-

RECONSTRUCTION FINANCIAL REQUIREMENTS -- CEL

-Total Requirements 1,349 million
CEL Contribution 490 million
Financing Needed 859 million

The San Salvador Light and Power Company looks to a three year program of
repair, deferred investment and restoration of service to its rural customers.
It estimates a total cost of 50.5 million colones and hopes to contribute 16.6
million of this amount from its own resources.

The Usulutan Company states its requirements as 12.1 million over three years.

AT1 of the above is both highly speculative and highly indicative. It is
speculative since the estimates have not been subject to vigorous review and in
the case of CEL and CAESS the local contributions may not be forthcoming unless
both companies make remarkable recoveries. Usulutan might very easily be put
back on its feet with an injection of 12 million colones, that is, after all,
more than two years total sales of power.

The bottom Tine is that the electric power system is going to require a
tremendous investment if it is going to contribute effectively to a
normalization process and a return to economic growth. A billion colones, the
equivalent of US$200 million, about US$40 million a year for five years is a
conservative estimate of this need.

DEVELOPMENT ASSOCIATES, INC.
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RESUMEN DE COSTOS DIRECTOS DF DANOS A INSTALACIONRS DF.3 BISTEMA INZ ¥ FUERIA EIECTRICA

e s 2 e it g

TABLE

Ee?@““z

o

TOTAL I¥ US§

$31,021,940

DESCRIFCION 1979 1780 1981 1982 1983 1984 1985 TOTAL .
v Miles de Colemes
- GB L 1,907.6 7,007.3 10,091,0 758796 33,623,0 11,245 .6 51,832
caEsas 3,010.6 692.1 1,320.2 2,522.8 2,236.6 1,6603 1,550.9 13,058.1
GLESA 25.3 1,050.0 kol o3 226,.8 3381 1317.9 2,262.0
CLES W6 DEIREGT DAXAGE |[SUFFPEBRE
SLEA 21.0 21,0
PEUSEH 19.0 2,251.0 55983k 275.1 96.3 339.3 8,963-9
DESSEHN 53,9 k5:3 1659 263.3
TO0TAL 3,070.6 2,6hk.6 11,8005 19,007.0 10,6805.0 15,7215 33,2537 76,302 .8
Damages reported
1906 CEL,DEUSEM 2,500;.3
Lamsges to Feb.28/86 78,806 .9
Damsges $o Deb.31,1905 g | 62.50- US81.0Q §30,523,320
Damsges Jan.~Feb.1986 g |4§5.00= USE1.0C 500,820




TABLE E.P.-2
RESUMEN DE COSTOS DIRECTOS DE DANOS A INSTALACIONES DE CE L (En siles ds colones) 1980 = 19%5

DESCRIPCION 1979 1980% 1981 . 1982 1983 1984 1985 - TOTAL
- 3 -~ TORRES Y ESTRUCTURAS 1,069.7 T £,925.8 17,0775 6,140.5 9,779.0 10,967.0 12,3195
2 - OTRAS INSTALACICHES h37.9 161.5 £,314,.% 1,629,3 3,8:4.0 258.8 8,645 .7
3 ~ VEHiCULOS oo sm—n 699.0 a* 110.0 : o — 809.0
TOTAL 1,907.6 . 7,007.3 10,091.0 7,819.6 13,623,0 11,215.6 $1,683h.2

TOARES DB 115 KV DARADAS 166 & 80 76 56 62

UMERO DE ATENTADOS 2030 157 179 220 32 1,208

% falos 8 periir ds Agosto 2 1580
#* Datoe gcumulsdos hsste el ZL) ds Dlcismbrede 1980
Lo beod Bod Eod Bod Bowd Rod B kood feod b d b ked  kod bacd o




RESUMEN DE COSTOS DIRECTOS DE DANOS A INSTAILACIONES DE C A ESS {En miies de colones) ,

TABLE E.P:s3

aon & TF e

DESCRIPCION 1979 {*} 1980 1981 1382 1983 1984 1985 TOTAL
Edificios e Instalaciones
Costo de- Reparacibn 1,239.9 204.1 318.2 623.9 494.1 *338.7 307.3 3,519.2
Costo de Reemplazo 1.768.8 422.4 o Guh.7 $,560.9 §,742.1% 97§g§ $.213.0 8,665.0
Costo Total 3,008.7 626.5 $.,298.9 2,184.8 2,236.6 $.307.8 1,520.9 12,184.2
Equipo Pesade
Costo de Reparacibn - oo
Costo de Reemplazo 339.0 33%3.0
Costo Total 339.0 33%.0
Equipo Liviano y Herramientas
Costo de Reparacifn 11,9 12,0 6.3 138.0 2.8 30.0 201.0
Costo de Reemplazo 50.0 56.0 oy 150.0 oo o 240.0
Costo Total 61.9 62.0 6.3 328.0 2.8 30.0 441.0
Otros {**)
Costo de Reparacifn .o Ceae o= co= ®qe
Costo de Reemplazo 4.2 5.0 10.0 4.7 43.9
Costo Yotal 4.2 $5.0 16.0 14.7 43.9
TOTAL 3,070.6 6%2.7 1.,320.2 2.522.8 2,236.6 $,664.3 $.550.9 13,058, 1
{*} Incluye §235,500.- de dafjos ocurridos el $7/11/1978 po- haber side ef primer dato ckl que se tiend cuenta.

{**} Incluye robos de radlos

portétiles, ra

fios mdviles, b}nocularesn as

iitos y robos a

agencias.
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TABLE E.P.~ &

RESUMEN DE COSTOS DIRECTOS DE DAROS A INSTALACIONES DE C1ES4 ({Compsiils de Alumbredo Bldotrico de Sants Ana)

DESCRIPCION (1979 1980 1981 1982 1983 1984 1985 TOTAL
Miles de Golcnes
INSTALLATIONS 1.650,006 18,000 300,000 1,535,000
TRANSFORMERS 20,780 203,262 208,603 36,311 101,32h 568,360
STERL AND COMCRETR POSTS 18,000 18,070 1;600 16,550 shhzo
STREET LAHPS L ,500 L 500
TOTAL 25,280 1,050,000 50,262 226,753 338,313 117,870 2,162,260

L5y

L egge
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TABLE E.P.-B

DISTAIBUIOUAA ELECTRICA DE USULUTAN, SOCIEDAD OF CCONOMIA MIXTA

COSTUS DIRECTOS DL L0S DAROS (£ COLONES)
RESUMER DEL CUADRO No.l

COST0S ACTUALES LO5705 DE REPARACION

BRBBTBEE

TOTALES

Ysansformedores 542,000 83,970 605.970
Sub~gstsciones 1.050.000 =g 1.050,000
Sigtemss eléctricos {dsstruccidn tobal} / 6,093,000 768,500 5.867.500
Lf{nsas rotas 16.600 ‘ 2,575 25.375
Raclocser 123,300 33.000 156,500
Edif icaciones 1800.000 100.0060 200,000
Capacitorss 10,000 1,008 11.000
Postes” . 78,350 co= 76,350
Cebles {extravisdo ds 3as 1inees) 5,715 “ge 5. 718
Cortscircuitos 3.000 =ge 3.000
Afjsladorses 1.600 wem 1.600
Pararrayos 1,350 oo= 1.358
8.928:213 276,238 25004,388

19 79 ‘ -e= =om —e-

1 9 80 15,508 3,450 18,950

18 81 2,375,500 ' 318,500 2,291,000

1 % 82 5,188,508 757.500 5,943,400

i % 83 207,200 87.873 275.07%

I % 8 4- - 80.,21% 15,930 96,1345

1 % 85 325.450 13.890 339,340

1 ¢ 86 38.950 1.5G0 40,450

8,026,315 - " Te1s.068 9,004,360

BN URNED




TABLE E.P.

-7

RESUMEN DE COSTOS DIRECTOS DE DAROS A INSTALACIONES DE DESSEM {Sensuntepeque}

DESCRIPCION ’

1979

1980

1981 1982 1983 1984 1985 TOTAL

CONCRETE AND WOLD OSTS 13,117 8.072 12,812 32,000

TRANSFORNERS 23,600 11,90 72.000 108,400

OTHER ELECTRICAL EQUIPMENT 15.183 27.628 82,088 12h.899
TOTALS 22,900 45.500 165.900

263,300

- T PO
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TABLE E.P.-6

LOZ CLENTIRIES LE A GHa DR H, S8y ANEXO -No. 1

COBTHS LY U0

LEOLOY LaBng ED rnboery

coskn
Hc:tﬂz'{,‘}.

Farnha da
1 linys
G GLE

T

Estructurn; Equino
Bniinde
ﬁ§a§g§g§§§§§§g % it

[
IEEE

o=«
o

¥ Tropslforundne '
© Heppfdsicn i ‘ .
dn SR FAGR nde/0y 8,070
1 Traneforuarkar
" tionnfdnico . s g onT P
de 37,5 Koo, Jupieo/H3  d $,.000,04
1 Transforuwador
fonofdsico Junin/ﬂB i 4.500500

da 37,5

,:ﬁgﬁ‘“"ghg lm?g?ﬁﬂ

Connidn-
ronionas

Uﬁﬁ L

fanto tondicidn
Hoparacidn Finnl

Trgnn tal
Cas npbiid

LRI

Mg yney ey WY
i R ‘1!3[1?1"6 nia

i

fontn LTI ?ﬂpﬂvud nind ﬂ*l ﬂw'ntn
feompinsie o () 6P G50,

o, vieio

Costo : n ‘
Roumnplazadol 500,060 iteprrade fota) ded euento

N ST [ 5500,00
wicio,

ostho

Kacup lazadof 506,060 Hoparardo Total dol evintn
3 SOre RSN RIETT IR I [}
vicio,
bed Bcwd besd b Bed bwd kand bed L fooad hosesd bl el Bowd  bead




TABLE E.P.-8

EISCTRIC FO4AY ~ GENERATION, TRANSMISSION, DISTRIDUTLON

INDIRTICT COSTS OF CIMTL VIOTENCE (Thousands colonss) |

DESCRIPCION 1979 1980 1981 1982 1983 1984 1985 TOTAL

GFL 3,15h.5 23,167, | 60,878.7 f,634.8 21,;h€3.8 72,5185 83,11h.5 1418,0863.8
Eleciric Light Power SORSONATE ) 5.7 5.2 151.8 %2.5 617.8 1,912.2
Electrio Light Power AHUACHAPAN 183.¢ ug.h 135.% 5.7 i22.3 272.9 U2 .5 1,131.8
CLES & 34RFA ANA 112.2 172.2 39k 3,375.2 1,8521.7 1,872.7 2,811.2 7.h68.6
CAESS BAM SALTADOR b5 1,914.8 3,799:2 4. h2e.8 §sh3%3 b,971.7 f5291.2 2h ki3
Elsctrio Light Power SENSUNTEPEQUE 224 26.8 29.8 33.2 38.0 158.%
USEh USULUTAN k.8 14255 569.2 2,631.2 1,134 77h.7 1,819.1 6,758,9
TOTAL §.859.6 26,428,9 65,137.6 92 ,%28,7 23,8e1,.3 81,3162 92,833 hée,498.4

asz.-



TABLE E.P.-9

CoRtSIoN EJECUTIVA KIDROELACTRICA UEL

EJERPLES s

#99 LERPA (CEL]

CUABRS 2 o PRRTE §i - £QSTBS INOIACCTHS OF LOS BABGS I1WSTITUCIGRALES, INCLUIDGS BN EL PRESUPUESYE (KILES 08 coLonEs)

ABD EALEUOLRIG BICIER.F1  DICIER.30 DICAER.30 BICIEM.JE OICIEN.§0 BICIEA.JD SIEIEM.38 SOTAL €omBl BLRRE tONLS
BAROS £OMSOERADOS 1579 1960 1960 1962 1985 986 1985 .
@ iagresss Ko Recibides @ 16,600.6  16.000.6 §8,000.00 65,600.0 40,500.0 36,8068  235,300.0
{Aneme 2.4} : .
b: Loute do inergle 8318.% 2,543.5 88,589.F 96,333.8  §3,/86.8  $5.8%8.F 26, 07e.8 89,5486
Produsies Féuilen - .
{ancran 2.8}
&3 Segurided : Pertonal 128.7 §19.8  8,430.9  2.318.7  3,208.3 L. 087.6  $.088.6  16.81%.2
(smane 2.5, 17)
45 Sequrlidads insusng 7.5 45,9 466.3 §76.2  4.4ba.h 1,870.0 §,628.6 §,862.9
{Anane 2.5, Ve7s
Aty I.J
o5 Bagicads o Resqouracidn 1,006.4 3.062.7  b,038.3  &.BFPA B639.0  6.096.9  1,068.8  38.2M%.5
do Seeviciofoncen 2.4,1+7)
#3 Sabeatismpan .7 104, 1 158.8 256.9 3008 5.6 (% 15446
{erers Z.8,2<73
@t Engrensmionts de Parconst o o © © < - e - P
fy Covta b6 Yranopurte Aoy ° - ° %3 817.6 204,38 ».6 956 .8
bdicionnl {amomm 2.4} . .
£: Lente d8 Treneparce Te- ® ° - ° - ° - P -
rresira Adicions) .
J& Conto do tauipn Adbeional - o 433.6 158.7 0.0 10.2 251.0 858.5
Poseds (epass 2.0}
Gt Conto da fguipn Adicloned s ° - - s - 28,6 0.8 581 4168 .
tivlene {eveme 1.0}
i3 luzernd gac lonso-laguras 3.8 2.6 $3.0 3.6 3. 8.8 §.8 87.6
@ Servicios Pspecisien 1,085.8 L601.85  2.003.3  2.325.8  3,03%.8  3.668.3  5,135.3  21,B03.%
(oo 2.0, 8=7)
"YotaL 3.858.5 23,267.0 60,070.7 86.83%.8 93.403.8 7R,.5%4.5 83.158.8  %18,.863.8

® Lo dedlesds a PestauraciSn se astime asl:
137%=25%, 1980=-L03, 1981-1985«50% dal tu-
tal s¢ los gascos rasles da Tronsmisidn.

24 Paeveatnnte 3 161 10903 heghns doe te JI
on concentn 48 ayuda pacs funerales dar va-
lor va £1,000.00 por cade empisqady failecidu.

I)EVELOP&SEE\?T ASSOCIATES, INC.




TABLE E.P.~10

£0ST0E INDIRECTOS DE 10S% OANOS & CLEsA, INCLUIDOS £ €L PRE SUPUESTD

ARG CALENDARIOD 031C.31 - [rH ) | DIC.3% BIC.3L DIC.31 BIC.31 ¢ .01C031
pARDS CONSIGERADDS 1375 1980 i98} 1982 1983 1984 2985 COXSIDERACIONES
de jzdos ds pre-
8. INCRESOS KD RECIBIDOS 51.8 96.7 130.56 1123.6 1137.1 1436.0 1517.0 ducle, saclons-
; miento de snssgfa
b, SEGURIDAD PEESONAL .
. _ proteccidn mili-
8. SECURIDAD-INSTALCIONES 15.0 18.6 18.0 18.0 28.0 36.0 30,0 tar o instslecies
nes .
d. AURENTO DE PLASOHAL 168 jos 216 249 288 fiantensr plezs de
personal de plan~
° [T 3
@
@. SOBRCYIEMPDS 3.8 8.5 S.4 6.8 B.64 12.% 15,7 fagoe exiraes por [
. atencidn e dafios
§o ENTRENAMIENTD DE
PEASORAL
g. LOST0 DE TRANSPORTE
: ALRED ADICIONAL e S
h; £0ST0 DE TRANSPORTE - : ‘o & . '
6.3 7.8 T8 B.4 9.5 10,8 16.3 Consume 40 Qaes-
TERRESTRE AGICIONAL line aqacinqgg o
4. COSTD DL ENEAGIA ADICIGNAL
: i.8 2,8 3.8 42,0 45.8 §2.0 58,3 Pege & Cle.Sumb~
{ELEcTn. COMBUSTIALE,LTC.) ° blgtrudurn per le
de jado de producis
. e s s e
Jo COSYTO DL EQUIPD
ADICIGRAL-PESADD
ko COSTOD OF EQUIPO
28,5 42.8 £6.60 64.0 7i.8 6.8 80.9 Yehfculos,repuss=
ADICIONAL-LIVIAND tes y equipe de
trabe jo
w ; ] Booeo or fo oo B :r' e s g : -
D R b Lod Bod Bed fed Bewd bed B bod  Ed Gl kod




L

DIC-31 . DIC.32 DIC.3R DIC.32 DIC.31 DEC. 32 DIC. 38
1979 1988 3133 1982 13683 1984 1988 CONSTOERACIONES
Lo IRDEMHIZACIONES-SEGURDS 3.8 3.7 f.6 5.4 6.0 &.8 7.8 Aunsn&; en péiizs
30 BEQUES PBE PLB~
toccién & daflos
172.20 395.40 1.376.20 1.528.94 3.872.70 2.001.20

GTROS 112.20

¥0TA: CANTIOADES EN RILES

@étg@ .
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TABLE E.P.-11 )
PdnCirALES =~ CLLIENTES CLES -~ SONSONATE ) . . Anexo 2 ]
COSTOS YNDIRECTOS DE 10S DAnOS OCACIONADOS FOR CORTES DE ENERGIA ELECCRICA EN BL SUMINISTRO (2N _COIONES._€)
AHO CALENDARIO DIG.31 biC.31 BIC,.31 pIc.31 $iG.31 DIC.31 . DIC.31
DANOS CONSIDERADOS 1379 1930 1981 1982 1383 1984 1985
8.~ INGHESOS NO RECIBIDOS - - - - - §03.770. 241.000. 472.363. 587.623, 1.267.953, 2.978.709,
b.~ SEGURIDAD PEHSOHAL - - - - - - - - - - R — - - DU
Com g{-}gURIDAD IRSTALACIO ~ - - - - - - - -- - - -
- d.- AU4ENTC DE PERSONAL - - - - - - - - - - - - - - - - - - - -
é,- SOBRETIEWMPOS - - - - - $31.753, 163.925, 152.407, 234.050, 3f%4.623, 1.018.758.
f.- EWPHENANIGSNTO DE PER
SONAL - - - - - - - - - - . e - - - - - -
g~ COUTO DE TRANSIORTE
TERRESTRE ADICIORAL - - - = = - - - - = - - - 6 ,000. 6.000.
h.- COSTO ENEHGIA ADICIO
HAL {ELECT - COMBUST) 18.000. 30,000, 30.000, 30,000, £2.000, 30.000. 24.000, 204.000.
j.~ CO3ITO DE EQUIPO
ADICIONAL - PESADO - - - - - 5.000. 5.000. 5%.000, 20.000, - - = 85.000.
.~ COuTO DE EQUIrO
ADICIONAL ~ LIVIANG ~ - - 4.500. 4,500, 4.500, 4.500, 4.500Q, 22.500.
Ko~ INDEANIZACIONES Y
SEGUROS - - - - - - - - - - - - = -
4.314.967.
JZ 7&/4A.-~Dn:
i M/ékﬂw/
4
lod Lo bod ke Eed bed Bd ked  beed bed cbod bed b




DETALLE

a) INGRESOS DEJADOS DE PERCIBIR

POR CLEA, S. A

b) INCREMENTO DE COSTOS FOR PA-
RALIZACION DE PLANTA DE ATE-
HUESIAS { GENERACION PROPIA)

TOTAL

TABLE E.P.-12

COMPANIA Dy 1LUZ ®AECTRICA DE AHUACHAPAN, Se Ae

SRS S S B B A BB BXY M TV B BMIB I WIFIRIIBAB B BB

PARA C.lsBsle Bo Ae

BRI BVWRRABRAT AN BIZBITS

1879 1880 1861 1982

aEE——T

178,582 158,652 110.074 37 <353

4,439 10785 25,710  4B8.54%

183.021 149.417 135.784 85.696

& fe sxtraviaron reportes de planta

Atshuesiag,

ANEXC Ho. 2
1983 1984
77.763 230,763
44,596 82,140
122.349  292.903

1885

St

§4.424%

88,088

142.512




DISTRIRUTDORS ELECTRICA DS SSHSINTSIENUE

Socieded de Economfa kixts. , TABLE E.P.-13
MUESTRA ,
CUADRO 2 - COSTOS TXDIRECTOS DE 108 DAROS INSTITUCIOUATES, INCLUIDOS EN EL PRESUPUESTO :
TiO CTLIEADARIS Dig.31 PI1C.31. DIC. 31 bIC, 31 piC. 3% pIG. 31 DiC. 31
pailoS COMSIDERADOS 1979 1960 1981 98 1983 198 1585 COUSIDERACICHES

¢+ DNCRESOS HO REGIAIDOS § 14.600.00 £ 16.400.00 € 16.650.00 § 21.900,00 £ 24.600.00

be SEGUATDAD PERSCRAL

©o SEGURIDAD - INSTALACIOHES

i SO
do AIMENTO DE PRESGIAL ¢ 3.380.00 £ 7.400.00 ¢ 8.500,00 £ 8.500,00 § 9,600.00

Be SORETIDNPOS

®983i55 ™ 1.054.33 " 944,50 ™ 1.009.36 * 1.042.55

£, ENTRENAMIENTO DE .
PERSMAL °

g+ COSTQ DB TRANSPORTE
AFRED ADICICHAL

ho CCSTO DB TRANSPORTE
TERRESTRE ADICIONAL
e £ 1.646.20 £ 1,961.00 £ 1.751.00 § 1.845.00 @ 2.398.00

ie COSTO DE ENERCIA ADICIONAL
(EIECTR. COMBUSTIBLE,RTC)

Jo COSTO DE BWIPO
ADIGICNAL = PESADO

ko COSTO P8 EQIITO
4DICIQRIAL - LIVIANO

1o INDEMHIZACTIONES-SEGUROS

0TRo03

TOTAL € 22.609.75 € 26.815.33 € 29.845.50 € 33.254.36 & 38.040.55

Bod  howd Bowd  buod  kesd  Besd  Lo® bood beaet b9 Beud  fd  bod  Bucd
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TARLE E.P.-14

DISTRIGUIDORR ELECTRICA DE USULUYAN,SOCIECAD GE ECONOMIA RMIXTA

¢

RECONSTRUCCION DE INFRALSTRUCTURA BASICA {EH COLDRES)

Costo de Reparscidn

Inversiones Difsridas

Coste ds resteuracidn de
asrvicios

TOTAL

07/03/66

¥aa.

1887 1288 1589 TOTARLES
203,342 ’195;209 187.075 585,626
1,977,600 2.063.600 2,149,600 6,190,800
1,875,908 1.800.872 1.725.836 5,402,616

| 4.05é9850 4,059.881 4,062,511 12.379.042

EFTEIT I 2R F R 2223 3 22453414

BEENIELSRDE

Promedio 1980-196%
e/25%, 208 y 15%

Bese de cdloulo efic 1988
8/15%, 20% y 15%

Promedio 1960-1985
s/25%, 20% y 15%

gL



TABLE E.P.-15 : ANEID Ne. 3

003708 INDIRECIOS DE 105 PRINCIPALES CLIENTES OCACIONATO POR SUSPENCIONES

28 SRR B IR =

DE_ENERGIA ELECTRICA EN COLONES, FARA; &
| 5
DETALLE 1978 1980 1981 1982 1983 1984 1985 TOTAL |
INGRESOS MO RECIBIDOS 69,506 258,475 34,150  16.012  41.025 262,656 292,140 992,742




CoMISIoE EEOTI R103GELECTALON : TABLE E.P.16

) BAVESIONES BIFERIDAS 84,7008 66,7565 22,088.6 TURERE ULTIGE 4M,E356 975,886.3 A3, MALT 48,5216 1350618 322023 XGRS

By 210 LEwa
CUADRY &
BEDLERIRIEVTON FINALIESOS DARR RECINITALLIOY
5 18 INRAESTRETL® MSIEA
BILES B 0.0
197 1388 T s we s e IRYEB8E0N
m % =& ® A K ®= ¥ R £ & % m % Wl
o EUAMCIONIE DS SUL6 IS LULS NGRS IATNG AH88 M0 LS SERLE M3 &0 8B S2e9 SLELD MO

814, 02,8 872,009 4, 487,672.8

of ESIRARCIOHEL SEVICID  B28 A1 5,0RE LIS LAT R . 30783 B,M83 15,6408
5oiR B%a BLBALE 2068 99,7681 55,27 34,5322 ML6600 25,3607 184,052 U NLI 32825 JLNRS  SI,EI50 TI6MSS 5,349,108

FRGALIRIENTD »

0. ihecursts Prostest 22,764,4 73,7188 §75,660.3 FIEE-T0 S ¥ X 483,%1.8 &8 485,%R.8

HOESIS0 0E FURCIRIERTD 32,0058 %, %4.6 5,989 9RI%0  12,9R8 055,852.2 11,4828 223,38L.7 36,8234 173,713 88 %83

ERIERG

28 2,008 83,3548 RN6T 99,7858 86,3207 135,892.8 303,887.0 223,34L7 f6e,3e32 §IS, 713 3225 06,909

8,38.6 718,923  6B,208

318,278.9  178,%12.5 8,345,198

BOTBLOBES BESGIGATY GRGRRLRLLHD

QP =
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TABLE E.P.-17 DISTRIBUIDORA ELECTRICA DE USULUTAM, SOCICOAD DE ECONOMIA MINTA
COST0S INDIRCCYOS SUFRIDOS POR LO0S CLIENTES .-

UBICACION £ IDENTIFICACIDN 187% - 1980 b3:1:) 1882 1583 . ic84 1983 Consideraciones
Agriculturs ~Yarics sectorss wow o= 2,506,000 3.750.000 3,.500.000 “om 4,850,000

industria Fabril{PROASAL) o =g 550.00D 480,000 550.000 19,500 756,060

Psulutén

Industria Algodonscs - g ., 650.000 £30.000 613,009 25,000 835,000

Usulutén .

Ganadarfe y Laclisos g -gwm 795,000 $680.000 -o= -gm 2,350,000
Varios sactores : .

Industzie Pasquors . e waw 2,800.000 2.500.000 2.900.600 158,000 3,000,000
Puarte £1 Triunfo :

~s

Produccidn de Pansls - com o= T oege =g =g £50,000
Cantdn L1 Volcén

Bensficio de Cafd —ow  eym - 2.300.600 .om oo 3,800,000
Californis-Ctn,.EL Vslodn

fadustria de Padere wom -am . e 2.750.000 P, o o
San Juen ds} Gozo .

Comercio | ae= wom £95.000 785.000 1.300,000 -pu 1.975.000

Varios sectores .

Residencial sem  mem 300,000 450.000 550,000 —e 750.000
TOTAL 8.1%0.000 14525000 9,453,008 199.500 18.%46.000
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A.

Organization and Services

The National TelecommunicatwiEstratiar, Administracion Nacional de
Telecommunicationes, ANTEL, p#El Salvador with telephone, telegraph,

telex, radio and television mig mattona® and international. It is an

autonomous public agency. Vil Y00,000 subiscribers to its telephone
service Tocated in San Salvadssifier major cities. Telephone density at
the end of 1985 was 2.32 telemps 100 inhabftants, a bit Tow for a
country at E1 Salvador’'s leveili@fopment. There is a considerable
unsatisfied demand for telesdmifsiiations.. With the exception of the
telegraph service, a bit of =, the services provided are very modern.
National traffic depends on rmmitions ow canvenient mountain tops.
International traffic deperd sfege moderm, German-built earth station at

Izalcoy west of San Sa?yadmﬁﬁﬂ?the.highway ta Sonsonate.

Direct Damage

ANTEL Chart I summarizes Uirdse sustained by the institution. ANTEL
Chart II provides further daf. )

Damage to the telephone net ‘whiery widespread and has invo?vedua?? sorts
of installations. Two sorts ofmsshould probably be distinguished. The
first is damage to the major d#@%ons, especially the repeater stations.
Major attacks took place in Zaratw in March of 1985 when the repeater

ot

station on the Picacho moun

st gutside of San Salvador was attacked
and dynamited. Among the ati#sf983 was that on the earth station at
Izalco. The great parabolicsmees hit by rackets with resulting damage
of over 1.5 million colones. @ cascs of this damage was the required
rerouting of international trifwsugh GuatemaTa and Costa Rica at a cost
of about 350,000 colones (USEEE. Im respanse to these attacks, ANTEL has
made major investment in sitzmiy. RNevertheless, the parabolic antenna of
the earth station remains wmislife rocket or recoilless rifle fire. ANTEL
has estimated the cost of ‘=mip attacks at just under six million
colones, a bit less than ome#éf the estimated total damage from °

§
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1979 to 1985. The balance has gone to the destruction of all sorts of
installations. Much of the damage to buildings and offices. Blowing up
junction boxes (armarios) continues. There have been a number of such attacks
in San Salvador during the writing of this report in February and March 1986.

Indirect Damages

ANTEL Chart III shows indirect damages costing 17 million colones. Less than
the cost of direct damages. The figure is too conservative, It fails to
include income foregone from telephone centrals which have not been installed
because of the violence. If this investment had been made as planned, ANTEL

could have expected to receive revenues of 76 million colones in 1983, 1984 and
1985, o ~ ‘

Costs of providing telephone service in 1985 were 67% of receipts. These Tost
revenues meant net revenue lost of about 27.75 million colones and this amount
should be added to the figure shown on the chart.

The entry for insurance and indemnities brings up a point that this report has
probably not covered adequately. Between January 1979 and December 1985, 53
full-time ANTEL employees and l4-day rate workers have been killed by guerrilla
violence, or nearly ten per year. The figures show the death benefits paid
plus company life insurance provided to a few employees in 1983, 1984 and 1985.

Impact on Users

Although a number of managers from the private sector were interviewed, in San
Salvador and elsewhere, none of them could quantify the cost of interruptions
in telecommunications services. ATl were sure that there were considerable
costs involved but nobody had sought to calculate them. There may be a good
reason for this lack. A generator can substitute for a powar loss; a company
can dig its own well; what can't go by rail may possibly go by truck; but a
private telephone/telex system is not a practical response. The tosts and
inconvenience are accepted. For lack of data, this report has also been unable
to quantify this cost.- However, it is likely that the cost to potential users

DEVELOPMENT ASSOCIATES, INC.
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whose demands have not been met is greater than that borme by the existing
users.

Financial Requirements and Deferred Investment

ANTEL estimates that restoration of damage suffered to date will call for an
investment of a bit over 15 million colones in the first year after a return to

‘normal conditions. Service will have to be restored to those areas cut off by

the violence at an estimated cost of 46 million colones. A Tong deferred

investment in service expansion should begin in about 1989 and the program now

not being carried picked up again.

ANTEL is in good shape financially. Net income was 31% in gross sales of 194
million colones in 1985, i.e., about 62 million colones in profit available for
investment. ANTEL has a strong equity/debt ratio; very positive quick ratio,
and substantial cash. Long-term international debt is Tow. ANTEL is cTeérTy
financially capable of meeting its-financial requirements for reconstruction
and expansion. There could be a foreign exchange problem, but that is a
national concern.

DEVELOPMENT ASSOCIATES, INC.




RESUMEN DE COSTOS DIRECTOS DE DAROS A INSTALACIONES DE ANTEL POR ACCIONES TERRORISTAS (En colones)

AKTEL CHART |

DESCRIPCION 1979 1980 1981 1982 1983 1984 1985 TOTAL
1, EDIFICIOS £ THSTALACIGNES | 1,21:3,613 2,784,132 2,098,806 2,086,064 6,650,765 177,112 1,718,710 37,127,272
. 2. EQUIPO PESADO - 725,000 - ‘ o2 ,3%0 320,500 -—- 300,000 3,767,640
3. BEYIPO LIVIAND 113,000 15,168 8,058 18,000 100,000 33,208 96,000 Lso,78
lis OTRIS 315,380 30,982 30,588 30,982 86,200 1,500 27,500 232,532
TOTAL | 1,320,993 3,615,582 2,214,860 2,567,1% 75165 ;165 f1,9%21 2,202,211 19,898,226
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RESUMEN DE COSTOS DIRECTOCS DI DANCS A INSTALACIONES DI

ANTEL CHART 11

ARTEL TOR ACCICHES TERRORISTAS (En colones)

DESCRIPCION 1979 1980 1981 1982 1983 1984 1985 TOTAL
1. EDIFICIOY § INSTATACICHES
1.1 Edificios $67 ,600 38,000 147,269 313,500 28,500 302 600 2,103,469
1.2 Hobilieriec y Equipo 312 4,00 k6,000 155,000 381,500 5l 500 196,300 2,345,700
1.3 Conmutadoras 21,620 172,3k0 221,580 1h7,720 147,720 50,240 £2,200 B15,5600
1. Arwarios 30,000 L%0,000 820,003 120,000 150,000 $0,000 1,190,000
1.5 Pozor de Vista 35,000 365,000
1.4 Linesr Talotbuicas 3,172,526 103,843 Wls 277 158,126 189,751 Bi2,752 315,250 3,152,528
1.7 Estecicnes Repotidorss 200,000 380,000 b 557,000 I ,000 821,279 5,902,279
1.8 Plasntas Telefonicea 1,000,000 1,000,000
1.9 Teleimpresores ' 30,000 10,000
1,13 Cables de Enlacs 37,172 7h,359 74,389 - 74,359 37,160 297,439
1.11 Fiscelaness 9,255 13,5%0° 18,590 18,590 9,29k 7,360
SU4-1UTAL 1,243,513 2,7%h,132 2,098,806 2 ,0R6 .05l 6,658,165 717,112 1,778,718 | 17,h27,272
2, EQUIPO PESADO o T .
2.1 Vohfculos Pezados 142,540
2,2 Motores Oensradores 2 ’ 132,640
2.3 Bencas do Bsteria 725,000 59,500 320,500 zgg’ggg g’%
) SUB-TOTAL 25 ,000 02 360 + *
3. EQUIPO LIVIANO e hoe 1o 220,500 300,000 | 1,707,640
3.1 Vshiculos Livienos 43,000 75,468 5,066 18,000 100,000 33,248 96,000 80,182
' 3,000 75 168 B, 086 18,000 100,000 33,248 96,000 180,782
fse OTROS , ;
fi1s1 Adperatos Telsfénices 3,400 3,400
k.2 Poatsria 18,590 18,590 18,590 18,590 5,000 5,000 1,500 308,360
o3 Teléfonce Fiblicos 12,330 312,322 32,398 12,39 23,200 130,772
SUB-TOTAL 35,300 35,988 30,988 30,98 86,200 1,500 27,500 242,532
GRAR-TOTAL 1,320,973 3,615, 58 2,21k,860 | 2,567,186 7,168 165 831,923 2,202,211 |19,398,226
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ANTEL GRAPH - I
_ ADMINISTRACION NACIONAL DE TELECOMUNICACIONES
T (ANGT.E.L.)
Dafios a la Infraestructura
(1979-1986)
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ANTEL CHART R1%
IHDIRECT COSTS COF CIVIL VIOIENCE

ADMINISTRACION NACIONAL DE THIECOMUNICACIONES {En colones)

e

1,982, 7 2,638,877 3,897,399 I ,983 ;208 2,392,028

COSTS INGURRED 1979 1980 v ve 1983 198k 1585 TOTAL
a. I0ST REVEMUCS 88 25 23,952 13,788 62,208 73,337 77,007 30U 5%
be SECURITI - szﬁsawsx. |
8o SECURITY — IMSTALIATIONS o 59%,778 832,166 159,5564 1486 ,945 892 165 892,165 59547 775
Aa., DDITIGHAL PERSONNEL 151,658 6?7;&8? 503,316  1127,15 677,487 677,487 4,516,560
.8 OVERTIME 41,150 111,305 © 128,873 153,160 ° 126,507 81,38, 8,434 127,853
£. SPECIAL TRAINING CO3TS ' 1,041 1,561 2,080 2,601 1,561 3,561 10,405
€- AIR TRANSPORT : 1,715 2,573 3,870 38,058 17,952 19,302 83,480
Bo LAND TRANSPORT ' &sc‘od " 6,000 8,000 10,000 6,000 6,000 m,@
io ADDITIQIAL ENERGY, FUEL, §TC. 37 953 166,183 213,007 275,950 336,532 203,797 209,09 1,034,623
3o HBAVY ERIFHENT )
k. BIOHT BQUIPHENT
1o INSURANCE ~ INDEMHITIES 122,000 137,000 Loo,500 242,000 130,920 152,100 1§3,aoa 1,676,370
OTHERS 8,008 130,559 292,758 476,675 760,217 288,235 396,942 2,413,39%
20TAL 1%, eh0 2,578,79% 17,137,802




ANTEL CHART 1v
ADMINISTRACION HACIONAL DE TELECGHMUNICAGTONES

NECESIDADE3 DE FIHANCIAMIENTO

RECONSTRUCCION DE INFRAESTRUGTURA BASICA (En colones) 1/

1988

NOTAG

dpaca.

2/ Las amplizclonga diferidus corresponden el IV proyecto,

.;/ E1l tipo de canmbio utilizado en este informe el US} 1e°0=‘§2|50 debido 2 que en nota H? 3513 del
15 de Noviembre de 1985 #e solicltdé el financilemiento necesario para la adguisicidn del equipa,
& 1 tipo de camhlo vigante en ess

g/ Para los ailos 1988-1989, no se reportan los fondos nscesayios para la restsuracién de daflos
porque so dssconocen los pogibles daflos en este pariodo.

DESCRIPGIOHN 1987 1989 'ro'u‘x.
RESTAURACION DE DANO3 15,276,800 2/ 15,276,800
AMPLIACIONES DIFERIDAS 3/ ” 1,000,000 1,000,000 50,000,000 52,000,000
RESTAURACIOH DE SERVICIOS h,621,5cfsd " ° L 621,500

TOTAL 20,698,300, 1,000,000 50,000,000 11,898,300 o
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¥. WATER AND SEWER

Organization

The MNational Water and Sewer Administration, Administracion Nacional de
Aceuductos y Alcantarillados, ANDA, was created in 1961 to provide water and

.sewer services to the entire country. In 1967, the Ministry of Health took

over rural services and ANDA Timited its activity to the metropelitan area.
Since 1971, in agreement with the Ministry of Health, ANDA provides water and
sewer services to San Salvador, the major towns in the interior (mostly
departmental capitals) and some rural villages. As of 1985, ANDA provided
services to 176 urban localities and 33 rural areas. Some of the so-called
urban localities are pretty small, in 81 of them theré are less than 200

customers hooked up to the system. Some areas of service are controlled by the

guerrillas and among the indirect costs are uncollected bills for service in
these. areas.

ANDA, in addition to the usual head office staffs and departments, is organized
into six geographic zones. Three in San Salvador for various parts of the city
and three in the country -- Northern Zone, Western Zone and Eastern Zone. ‘The
Northern and Eastern Zones have been hardest hit by the violence, the Oriental
Zone especially hard hit.

Direct Damages

Chart ANDA T shows direct damages. Some items merit commental First we note
that ANDA was an early target. The heavy equipment lost in 1980 included a
drilling rig, a back-hoe, and two heavy dump trucks. The back-hoe was Tost in
Chalatenango, a department which has long been & stronghold of the guerrillas
and the scene of heavy fighting recently. Secondly, we note the heavy loss of
Tight equipment and tools in 1980. These were mostly trucks and equipment shot
up by guerrillas or stopped and burned. The drop in losses after 1980 does not
reflect any reduction in violent intent; it indicates ANDA's decision to stop
sending work crews into areas under guerrilla control.

DEVELOTMENT ASSOCIATES, INC.
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The damage to buildings and installations has been mostly to pumping stations,

piping and installations outside of San Salvador. However, in 1982 the central

offices of ANDA in San Salvador were dynamited twice, with varying degrees of
damage. Before that, in 1980, the main office was assaulted and occupiéd by
the Bloque Popular Revolucionario (BPR) and nearly 80,000 colones of damage
sustained. However, all things considered, ANDA's direct damages have been of

lesser magnitude than those suffered by other agencies. Other direct costs are

mostly rebberies of rural or outlying bill collectors.

Indirect Costs

The pattern is the same for all the public service agencies except the
railroad. The indirect costs greatly exceed the direct costs. In the case of
ANDA, the difference is even greater because ANDA has less costly direct
damage. ANDA's losses have been relatively inexpensive light vehicles and
equipment. But the repercussion of this damage has been great. Some of the
jtems again require comment. '

Lost revenues (ingresos no recibidos) in the case of ANDA do not reflect
services not provided, as in the case of electric power. They represent bills
not paid. ' ‘

Over half of these unpaid bills are for services provided to the central
government autonomous agencies and municipalities. (See Chart ANDA V.) This
points up a problem that runs through the entire public finance structure of
the country. Every power distributing company complains that the government
institutions do not pay their bills, especially ANDA which uses a lot of
electricity to pump water. ANDA does not pay because it cannot collect; DEUSEMN
or CLESA run up arrears in payment to CEL, another autonomous government
agency. It can be argued that this represents mostly transfer payments within
the public sector and hence mean Tittle to the national economy. But the sums
are substantial; the arrears and non-payments distort the finances of the
agencies, seriously disturb cash flows and certainly represent some serious
misallocation of resources including resources from foreign assistance.

DEVELOPMENT ASSOCIATES, INC, -
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Two other jtems are related to the lost collections. Interest on collectables
(intereses por morna, no pagadas) is uncollected interest on uncollected

bills. This is clearly an indirect loss but it is also a financial

distortion. These sums, in all Tikelihood, will never be collected. Yet they
are carried on the balance sheets as assets. This overstates the net worth of
the company as well as it earnings. The item "Interest Costs" (costo por mora)
represent interest paid by ANDA resulting from its inability to pay its own

bills, whether interest charges by creditors or by banks for moneys borrowed to

pay bills. It is a true cost but it is also an example of distorted finances
and misallocated resources.

Cost of additional energy represent the cost of operating stand-by generators,
mostiy in the Eastern Zone.

The item of "Lost Wages" (salarios caidos) is really lost labor costs. It
represents wages paid when work could not be done because workers were

.prevented from getting to work sites. The exception is the Tlarge sum in 1985,

Over 4 million of the 5.3 million colones recorded represents the cost of labor
disputes and associated work stoppages. Normally this report would not include
such an item but ANDA insists that the Tlabor troubles were politically inspired

‘and a result of the climate of violence and ¢ivil strife in the country., This

cost should still probably be reduced by 4,468,800 colones.

Deferred Maintenance and Financial Requirements

ANDA has had to defer a great deal of maintenance either for lack of rescurces
or the inability to enter certain areas. In fact, deferred maintenance

reported by ANDA at 31.6 million colones exceeds the estimated reconstruction

costs shown in ANDA Chart III. It is the report's conclusion that it is too
Tow by at least this amount and that ANDA will need reconstruction, rehabilita-
tion and expanded service financing of at Teast 45 million colones (US$9
million) over three or more years. An analysis of the water and sewerage needs
of the thousands of immigrants to San Salvador from rural areas may increase
this financial requirement. International financial assistance should probably
be conditioned on management improvement. The organigram attached shows a very

- complicated structure which made writing this report somewhat more difficult.

DEVELOPMENT 4SSOCIATES, INC.
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ANDA Chart IIT shows no contribution from ANDA to its reconstruction program.
At the moment, that might be a fair judgement. However, ANDA did have positive
revenues up until 1983 and its severe cash flow problems are both of recent
origin and susceptible of correction. ANDA should be able to start

contributing to local costs of reconstruction within a year or so of return to
normal conditions.

DEVELOPMENT ASSOCIATES, INC.
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ANDA CHART 1
# ADIINISTRACION RACIOHAL Db ACUEDUGTOS ¥ ALCANTARILLADOS®

. (A8 DA
RESUMEN DE COSTOS DIRECTOS DE DAROS A INSTALACIONES DE1979 - 1985 (Expresada en colones)
DESGRIPCION 1979 1980 1981 1982 1983 1984 1985 * TOTAL
3 EDIFICIOS B INSTALACIONES I, ho2 106,862 255,227 393,141 - 15,67k 66,012 172,560 1,041,678
2,EQUIPO PESADO 8,0,579 ' 65,000 —— 96,000 150,000 oem ——— 1,151,579
'3,ZQUIPC LIVIANO Y HERRAMIENTAS 27,7k1 1,498,151 36k,569 680,160 566,450 216,940 113,745 3,467,746
4, 0TRO3 9k ,920 - —— o -31,3%5 e 60,296 166,611
TOTAL 967,642 1,670,013 619,796 1,169,301 773,509 283, 52 346,601 5,830,861k
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ANDA CHART 11}

RESUMEN DE COSTOS IHDIRECT0S. DE DANOS A INSTALACIONES DE AHDA THCLUTDOS BN EL FRESPUESTO. (Miles de oolones)

DESCRIPCION 1979 1989 1981 1982 1983 1984 - 1985 TOTAL
1. INGRESGS ¥ RECIVIDOS 1,351,0 2,h30,8 3,519,2 k,055,7 §,975,9 6,419,5 10,h10,h 33,952,5
2. SEQURIDAD PERSONAL - 10,2 28,6 sh,1 . 69,2 62,8 61,9 271,7
3. SEQURIDAD ~ INSTALACIONES - — 21,0 ho,3 66,0 b9k ,3 835,8 838,2 2,295,4
o AUMENTO DE PERSCHAL 83,5 95,0 98,5 95,6 80,1 61,0 9,7 529,56
S, SOERETIEMPOS 18,6 72,5 h,8 130,3 199,9 223,5 258,3 996,9
6. COSTO DE TRANSPORTE ADICIGHAL Is,2 19,7 60,0 8,3 87,5 118,5 121,9 52h,1
7. GOSTO DE EMERGIA ADICIGAL 176,86 5768 1,252,k 1,288,% 1,145,7 1,05%,h 1,487,1 7,186,3
8. COSTO ADICIGHAL DE EQUIPO PES{  =-- - .- ——- e ——— 500,0 500,0
9. INDEMNIZACIONES - SEQURCS = 220,2 332,0 347,h B31,5 58,6 666,0 962,2 3,563,%
10.THDEXNIZACIONES POR RECLAMOS ——- 2,3 9,7 7.2 - - - 26,2
- 11.0TROS 53,0 53,0 Sk ,2 5k,2 51,2 sh,3 55,9 378,8
12 . INTERESES POR MORA, HO DAGADAS|  ~-- -— e 4S5 875 ,h 2,872,6 3,18,5 6,913,5

13 .9ERVICIOS NO-FACTURADOS - ——— ) 8,7 88,2 122,3 175,1 391,9
1.0R9AS ADICIOHATES ——— —a- S 100,0 - we o 100,0
15.C0STOS POR HORA 964,6 1,56k,8 2,074,9 2,966,5 3,152, ls,119,6 7,219,7 21,962,5
{16.00843 DE PROTECCION L,0 5,0 6,5 755 26,5 10,0 10,0 69,5
17.84LARI0S CAIDGS 16,2 533,8 bih3.,6 L2h,2 57,3 hh2 b 5,289,7 7,605 ,2
B TOTALES 3,187,1 5,652,9 8,035,7 10,618,7 12,278,2 17,967,7 30,500,6 87,340,30
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ANDA CHART III

ADMINISTRACION NACIONAL DE ACUFDUCTOS Y ALCANTARIILADOS
, {AHDA)

REQUERIMIENTOS FINANGIEROS
RECONSTRUCCION DE INFRAESTRUCTURA DANADA
{En colones) .

ohCe

DESCRIPCIORN 1 1987 1988 1989 TOTAL
A) RESTAURACION DE Daflos 372,167 372,167 372,167 1,116,500
B) AMPLIACIONES DEFINIDAS 50,000 50,000 50,000 150,000
C) RESTAURACION DE SERVICIOS 3,977,118 3,667,118 3,887,118 11,751,35h

TOTAL | 14,399,285 b,309,28 ,309,265 13,017,855
" NECESIDADES FINANCTERAS 4,399,285 ¥ 1,309,266 - i,300,205 ¢ 13,017,055 &




ANDA CHART 1V

ANEXO No.3

ADMINISTRACION WACIONAL DE ACUEDUCTOS Y ALCANTARILLADOS

MORA DEL GOBIERNO CEHTRAL,INSTITUCIONES AUTONOMAS Y MUNICIPALIDADES

PERIODO ( 1979~ 1985)

SECTOR INSTITUCIONES ALCALDIAS
ANoO GOBIERNO CENTRAL | . AUTONONAS MUNICIPALES
1979 ¢ 49.143.28 ¢  13.836.06 ¢ 824.910.77
&
1980 " 60.633.84 ° | "  15,203.46 o 1.281.245.44 T
1981 U 34.941,62 " 87.696.59 ¥ 1.612.493.52
1982 " 881.180.85 % 201,128.35 ® 1.418.607.49
1983 " 1.075.333.51 " 235,147.19 " 1.412.161.54
1984 " 1.959.613.60 ’ ¥ 221.877.48 ®  "1.386.504.99
1985 " 3.403.302.00 " 1.127.610.80 " 1.783.390.96
TOTAL £.7.464.148.75 £ 1.902.499.93 ‘¢ 9.719.314.71
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¥I. MINISTRY OF PUBLIC WORKS

A. Organization and Responsibilities

The Ministry of Public Works is in charge of planning, construction and
maintenance of the public infrastructure of the country. Operating under the
Minister, the Directorate of Planning coordinates, controls and supervises the
following directorates and institutions:

1.

General Directorate of Roads (DGC), which builds and maintainé inter-urban
highways, feeder roads and bridges throughout the country. This institution
and its infrastructure has been most heavily attacked by the insurgent
forces. Direct Tosses are estimated at approximatéiy ¢154,000,000
{US$51,600,000) and civil violence has taken the Tives of 45 persons in only
the Highway Department.

The major targets have been the larger bridges, including the two most
important in the country which account for about ¢£150,000,000 of the total
direct damage costs. Other damages have costs approximately ¢4,000,000
(US$1,600,000) most of it in heavy equipment and vehicles,

Directorate of Urbanism and Architecture (DUA), which takes care of urban
facilities and infrastructure. The cost of the direct damage has been in
the order of ¢1,200,000, most of it in vehicles and equipment. One Tife has
been Tlost.

National Geographic Institute in charge of providing the national cataster

and cartographic maps in support of national programs. The direct cost of

the guerrilla attacks has only been in the amount of ¢186,000, but the loss
of lives has been 15,

DEVELOPMENT ASSOCIATES, INC.
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4, The Geotechnic Investigation Center provides specialized technical services
in the field of geology, seismology and behavior of soils. They reported
direct losses of ¢244,000, most of it in equipment, and one 1ife Tost.

5. The Directorate of Planning itself has suffered damages in the amount of
£10,000 and the Toss of one life. '

bad b bd s

The intention of this description is to show that each branch of the
agencies working with the Ministry of Public Works has been the target of
guerrilla violence which reached a high point in 1981, with £71,000,000 in
damage costs. Losses from the insurgency were lower in 1982-1983, but in
1984 when the guerrilla action increased, damages were in the range of
¢38,000,000. Apparently once the damage was done and good targets became
scarce, the insurgency turned to other targets and much less damage was
reported in 1985,

ed bd e ke wad

Most of the destruction caused by the guerrilla action was directed at
disrupting the economy and creating panic and social instability. The
damages to the Ministry of Public Works falls into this category, and, to a
great extent, the insurgency accomplished its goals.

e b2

The economy has slowed down, the construction and maintenance of roads have
come to a halt and the meager available resources for infrastructure
maintenance have been exhausted or diverted to cover emergency situations

i

created by the violence. M
' b
6. The Special Resources Organization (ORE) was established to channel -
resources into employment generation. It receives funding from the Agency :3
for International Development. Table A-7 shows the amount of the damage
(mainly to equipment) caused by guerrilla action aimed at ORE in the amount

bed

of #301,400. Table A-8 shows disbursement of funds made available by ORE to
two different agencies from 1980 through 1985. 1In the case of the MOP,
these emergency funds have in small part replaced the funds for maintenance
and repair that were not included in the annual budgets. See organigram
chart.

]

(i
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1980
AHDA 513
DUA 6,689
CAMINOS 3,540
MAG 2,858
Private Sector
DIDECO

CEL

ORE/ADM 400
TOTAL 14,000

&

TABLE A-8
AID PROJECT No. 519-0256 .
PUBLIC SECTOR EMPLOYMENT GENERATION
YEARLY INVESTMENT BY IMPLEMENTING AGENCY
{In U.S.$000)

1981 1982 1983 1984
478 1,973 2,960 4,950.60
5,970 9,110 2,300 2,400
3,155 6,064 7,200 6,940
3,507 5,300 4,350 4,360
310 553 - 480 400
13,430 23,000 17,300 19,050.60

TOTAL
14,234.6
27,660.0
35,579.0

- 21,915.0

240.0
600.0
3,160.0

4,303.0

107,700.6

nsgc
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increase in attacks on road building equipment. All damage to MOP

installations and materials drops off in 1985, probably, as noted above from a

shortage of easy targets.

The total direct cost for the Ministry of Public Works of damage for insurgent

sabotage for the period of 1979 to 1985 is not less than £128,157,700 or
US$51.5 millions. (See the following chart.)

1. Further Constructions - Temporary Bridges

In the "Direct Damage" Table A-1, we have shown repair costs for bridges for

each of the years since 1980. This was the cost of the repair at the time
of or shortly after the event of sabotage. This does not cover the full

cost of the damage, however, since, in the case of major bridges, the first

temporary repairs have not been enough to maintain traffic.. Consequently,
this year new temporary bridges will be installed at the sites of the
Cuscatlan, Golden and Moscoso bridges. The first two are over the Lempa
River which runs all the way across El1 Salvador and divides the eastern
third of the country from the western part. The Moscoso bridge is on the
Pan American Highway east of San Miguel over the San Miguel River. These

are the three most important bridges in the country since their destruction

cut both the Pan American and coastal highways and isolated the eastern
areas. The situation at Cuscatlan is described below in some detail.

In 1985 the planned expenditure on the three bridges for access, abutment
and support and placing of Bailey bridge sections is expected to total 10.6

million colones. Pile driving costs, including purchase of pile driving

equipment will add 4.5 million colones to this cost. The total 11.1 million

colones (US$2.2 million) should be added to the direct cost of damage to
bridges shown in Table A-T. ’

A new bridge, but of temporary type construction, is to be built at Citila
over the upper reaches of the River Lempa along the northern border with

Honduras. The road involved is Central American Highway No. 4 to San Pedro
Sula in Honduras. Such a bridge has long been needed. The fact that it has

not been built is an indirect result of the insurgency. It is thus an

DEVELOPMENT ASSOCIATES, INC.
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exception to the rule that provisional bridges are used to replace damaged
bridges. This exception recognizes the need for alternative traffic routes
in this area of E1 Salvador. However, since it is not in response to direct
guerrilla damage, it is not included as a direct cost.

A number of the damaged bridges have been repaired using Bailey bridging
material imported for that purpose by AID at a cost of US$S$2,650,000. This
material had to be painted, moved to sites, insthTed, etc. The cost of the
local work is estimated at ¢2,750,000. Using the 2.5:1 rate of exchange
then prevailing, this results in additional repair cost for bridges of
¢9,375,000. This is shown on the appropriate table.

The Cuscatlan Bridge over the Lempa River

A very typical example of the physical, economic and social damage caused by
the insurgency, in relation to the bridge destruction, is the Cuscatlan
Bridge.

On January 1, 1984, this bridge was dynamited and completely destroyed,
causing a serious disruption of traffic on the Pan American Highway. Some
vehicles tried to cross the river through the shallows, and several of them
sank and were helped out with the use of heavy equipmente Some traffic was
alloved on top of the crown of the hydroelectric dam which was being built

®
by a CEL contractor, which roughly alleviated the traffic problem. In the

meant ime, the contractor, with approval of the MOP, was ordered by CEL to do
the necessary earth work to provide accesses and the embankment to place a

“Bailey bridge, a job which was completed on the 20th of January, at a cost

of ¢£1,000,000, only three weeks after the bridge had been blown up. This
solution, changed the topographical conditions which prevailed when the dam
was originally designed and created the almost certain possibility of losing
the Bailey bridge, when the rainy season arrived and the water elevation and
the discharge would increase. By this time, the crown of the dam was
sufficiently finished, and it was decided to divert the traffié to the top
of the dam, an operation which was accomplished on about June 30 of the same
year at a cost of ¢1,850,000. The Bailey bridge was pulled ‘out, and this is
the solution that prevails today with the aggravating inconvenience of a
one-way lane of traffic.

DEVELOPMENT ASSOCIATES, INC,
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. It is very important to notice that this dam was not designed to accept
loads and the vibrations which come with the constant heavy traffic.
Moreover, the two turbines now in place could be easy objects of guerrilla
action, and the dam itself could be blown up. For this reason a two-way
temporary bridge {over pilings) has been designed and is being built at an
estimated cost of ¢£5,000,000, under the supervision of the U,S. Cofps of
Engineers. '

Since all these solutions are temporary, the construction of a new bridge to
restore the Cuscatlan bridge to its original condition or better is still
contemplated, but the timing is uncertain. Nevertheless, we estimate that
the cost of that bridge would be around ¢50,000,000 ($10,000,000).

The direct repair cost at this moment is at Teast ¢7,850,000 and that does
not include the cost of the Bailey bridge, transportation and placement,
which are included in the other cost table. The cost of the approaches to
the  two-way temﬁorary bridge are not included either.

This example shows the complexity of repairing bridges, different than other
“structures or installations which have been damaged and repnaired several
times, such as electric high power towers. The Targe bridges have been
damaged once but have required several costly repairs or temporary
replacements.

A1l this exp?anation indicates that the cost of the damage caused by the
guerrillas on bridges does not end with a simple solution; it is a
continuous high cost series of disbursement.

The "Golden Bridge," the longest bridge over the Rio Lempa, has a similar
problem. A temporary solution, using a railroad bridge, will be replaced by
another temporary solution, a one-way bridge on pilings, which will
ultimately have to be replaced by a permanent structure costing at least
Us$10 million.

DEVELOPMENT 4S8SOCIATES, INC.




c.

Indirect Costs

Table 2A is a summzpll fndirect damage costs caused to the different
institutions which wifla Mintstry af Public Works. The sum of the most
important damages rz=iF the MOP indicates a total loss of ¢612,901,870
(US$245,160,800) fruai32.5% or ¢609,950,000 (US$243,980,000) is the
budgetary differenceail3 ta 1985 of funds not received. Chart 2A-1.1
shows one broken lim=mmtative of the actual budget during the year and

the other a straight dgresentative of the budget projection from 1974 to
1979 extended to 1985

In order to calculdamipment fndirect costs in the MOP, we assume that
the ministry warks.jeifar way as any private enterprise. It does not
produce revenue bifegmride services, and it has losses. If a truck or
piece of equipment el the MOP bhas to buy, repair or rent another truck
to replace it so aPmsime narmal operations; this is a direct cost which
is reported in TablelZt, if there are no funds to replace it, the rental
value of another truv@kitime during which the truck is not available
will be the indirect cudie loss, based on the cost of the truck at the
time of the damage. #ie ZR.) The same concept is applicable to heavy

3

equipment. If the FEmetancy of the"equipment damaged would be the number

of remaining years #migdate of the incident to 1985 and 20% a year is
applied for equipyeisf, the indirect cost of the "Equipment Service Loss"
has been calculatdldtpogents the Tost value of the services of the
material. This icimmTable 2A.

If equipment has hmmgied, the repair cost appears as a direct cost in
Table A-1.

Indemnities, the losf® cast tce the Government, is the amount that the

family members will migaaccarding ta INPEP (National Institute of Pensions

for Public Employews ##he children reach the age of 18 or the wife of the
deceased remarries, di#rages #£200.00 a month with a minimum of £150.00
per decedant.
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budget as part of the entire twgiTwre

Budgetary Requirements

In the discussion of indirectmie®e Ministry of Public Works and on the
chart which described them, Tisszlime ftem for "Budget Insufficiency.”
This figure was derived by taiEmmet Tine for the MOP budget from 1969 to
1979 and extending it to 1986. Fmemsted Tine assumes normal economic
growth and relative shares of @l budget as part of GDP and of the MOP

: were gther factors affecting the
economy, falling export prices dimsed casts far imported petroleum, for
example. Nevertheless, the majmmewhy the Ministry of Public Works did
not have greater budget resourceilife was the civil violence. The
following table shows the diffemémen actual and projected budgets. §
This is graphically shown in ChevSE.

YEAR BUDGET DIFFERENCE PERCENT
1979 236.70 BE . =4, 09 -1.73
1980 232.90 e 130.27 13.0
1981 250.45 B 43.28 17.28
1982 232.81 X 81.84 39.45
1983 , 226.94 R 27.91 . 56.35
1984 230.48 ;e 154.93 67.22
1485 250.16 b e 165.81 65.28
TOTAL 1,923.38 TR 609.95

When this budget shortfall is h&ﬁ&m&nsider&tﬁaﬁ along with the 613

million colones of direct danageswily bridges and MOP equipment, the
effects on the economy are nofaisus

¢ A great drop in infrastru

s tmant,

e Poor maintenance of highwes#e roads, bridges, ete,

PETELODPMENT ASSOCIATES, INC.
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& Inefficient use of manpower resulting from an inadequate equipment base,
and ‘

o Reduced generation of employment in private sector normally supporting
infrastructure construction and maintenance.
Two measures of this indirect impact are the estimated value of all maintenance
deferred, 503.6 million colones and the inability of the Government of E1
" salvador to meet its counterpart commitment, 98.5 million colones, to its
priority road building program of 245.7 million colones for which international
finanéing commitments were available.

A detailed study is needed to establish the full impact on the private
transport sector, but deferred maintenance means higher fuel, repair and other
operating costs for the transport of persons and goods.

Finally, there is a further secohdary cost involved when investments in
maintenance or construction are not made. Such investments are expected to
produce a return directly or in savings. Given the opportunity cost of capital
in E1 Salvador over the last six years (probably between 10% and 15%) a return
on infrastructure investment of about 20% would seem consarvative.

This report has not listed the Tost return to deferred investment as an
indirect cost of the violence, but it should be noted here, if only to show

that including the "Tost" budgetary resources as an indirect cost is actually a
conservative measure. '

. LOST RETURN TO BUDGET RESOURCES
YEAR _ DIFFERENCE 20% RETURN No. YEARS TOTAL COST

1979 -4.09 -0.82 7 -5.74
1980 30.27 6.05 6 36,3
1981 A 43.28 8.66 5 43.3
1982 91.84 18.36 4 73.5
1983 127.91 25.58 3 76.74
1984 154.93 30.99 2 61.98°
1985 165.81 33.16 1 33.16
TOTAL- 609.95 319.24
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E.

Deferred Costs

The maintenance provision for roads and highways in the MOP budget has always
been less than that required to provide an efficient transportation system and
never satisfied the "use 1life" of the roads of ET Salvador. The roads built
before 1979, which satisfied the designated characteristics of that time, did
not meet later conditions, when the increased load capacity of trucks and the
daily-annual transit averagé created a reduction in the Tife of roads and
highways and consequently the need for improvement in the maintenance program.
Maintenance of roads and highways had a tendency to repair damage rather than
to prevent it. ‘ '

At the beginning of 1979, the conditions became worse; the destruction of vital
structures, such as bridges, culverts, pavements, installations and equipment
caused by the insurgent forces, created the need to transfer the meager
maintenance funds toward other accounts, where the need could not be

postponed. The damage caused by the use of the roads had a multiplier effect,
that means that a small damage on the pavement, if not repaired, is multiplied,
in size, several times; as a consequence and with the years of no maintenance,
a road with Tittle damage, becomes practically destroyed, at Teast the top
course and the base material of support. Not all the damage can be blamed to
the last 5 years of insurgency due to the fact that the maintenance of past
years although deficient, always existed, but it is evident that the life of
the roads has been reduced several years and, consequently, the costs of
reconstruction will be very high.

It is important to indicate, a?sc,‘that the enormous damage caused to the
railroad system has transferred at least 70% of the cargo and passenger
movement to the road system; increasing greatly the use of the main highways
and, consequently, the deterioration of the road.

Some roads, especially those Tocated in conflictive zones, are completely
abandoned, showing their shoulders full of vegetation and their bituminous
pavement with cracks caused by the weather, because the lack of use of
herbicides and preventive seal, respectively.

DEVELOPMENT ASSOCIATES, INC.
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In order to estimate the damage for lack of maintenance, the total cost of the
roads of the country in different categories, is divided by the average useful
life of the roads, which gives the cost of reconstruction and maintenance for
one year. Multiplying this value by the five years of abandonment, the sum to
invest, to reconstruct all the roads of the country and place them in optimum
condition will be found. Chart 3A-1, representative of the maintenance cost,
has been elaborated using a life use of 25 years for asphaltic roads (specials,
primaries and secondaries), and 20 years for the roads built with cobblestone
or only base materials (tertiaries, rurals "A" and "B" and the vecinals). For
information, Chart 3A-1 shows the traffxc count 1in the two main roads of the
country, the Pan American and the. thtorai Highways.

Reconstruction of Roads and Bridges after 1986

The Government of ET Salvador will have to be prepared to start a program of
reconstruction of roads and bridges once the insurgency comes to an end and the
country returns to normality. Estimating that by January 1987 this condition

would be met, it is suggested that a five-year crash program ending in 1991

would bring the highway and road net back to at Teast the 1380 level.

Chart A-9 shows the amount of money required to reach that goal, using damage
costs described in this report plus the cost of a long deferred priority |
program. The total requirement is estimated at 909.7 million colones.

The availability of funds was obtained by adding the estimated projected
budgets for years 1987 - 1991 in the amount of ¢1,114.2 millions and assuming
very conservatively that the MOP could set aside 25% of its yearly budgets for
a total of 278.2 million colones for this program. International financing
commitments already exist for 177.2 million colones. From 1987 through 1991,
the country would have available for the program ¢455.7 million (US$91.1
million).

Subtracting the availabilities from the requirements and the unmet need,
excluding inflation costs, will be 453.4 million colones (U.S. $90.7 million).
Inflation costs have not been considered. |
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CUADRO Ne

3A-1

TPDA {TRANSITO PROMEDIO DIARIO ANUAL) - 1985

CARRETERA PANAMERICANA

CARRETERA LITORAL-

TIPO DE TRAFICO

Ne DE VEHICULOS

% DE TRAFICO

TIPO DE TRAFICO

e DE VEHICULOS

% DE TRAFICO

sy fos

Liviano - Pasajeros 1458 23 Liviano - Pasajerﬁs' 1161 50
Liviano - Carga 1953 30 Liviano ~ Carga 780 .31
Pesado - Pasajeros 1683 26 Pesado - Pasajeros : 116 5
Pesado - Carga 1367 21 Pesado - Carga- 325 14

6511 100 2322 100

* DISTRIBUCION DE TRAFICO PESADO * DISTRIBUCION DE TRAFICO PESADO

Carga C 2 1285 54 Carga C 2 283 87
Carga C 3 41 3 Carga € 3 16 5
T3s52 27 2 T3§82 26 6
OTROS 14 1 0TROS - 0

1367 100 ., 325 100

* Estos valores son porcentajes del trafico pesado de carga.
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CUADRO #2

COSTOS DE MANTENIMIENTO DIFERIDO

CAMINUS Y CARRETERAS

VIOA DE USC

o Ld e

LéNG.IOTAL COSTO!kﬁ COSI0 TOTAL €OSTO VIDA COSTO MANT.
KHS ¢ {060) ANOS - 1 ARO {oun) 5 AR0S (0U0)
Carreteras Especiales 107.24 2,535,482 T 271,191 25 10,848 54,234
" Primarias 577.70 1,267,741 732,574 25 29,295. 146,475
¢ Secundarias 1020.32 1,140,558 1,163,734 25 46,549 232,747 ,
® Terciarlas 1678.27 39,268 65.902 20 3,295 16,476
« Rural "A" 1742.37 32,723 57,016 20 2,851 14,254
" Rural "B" 4342.63 29,451 127,895 20 6,395 533973
* Vecinales 2695.00 11,090 29,808 20 1,494 7,472
T OTALES 12,163.53 2,448,000 100,727 503,635
%
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CHART 3A-4

MINISTRY OF PUBLIC WORKS
Roads and Highways

Financial Requirements Five Year Rebuilding Plan

REQUIREMENTS

Deferred maintenance
Highway and Roads

Major Bridges

Other Bridges

Highway Construction Equip.

TOTAL

© AVAILABILITY

Total Budget (estimated) 1987-1991
Available for Rebuilding 25%
International Commitments

TOTAL

UNMET NEED

Total Requirements
Total Availability
TOTAL

U.S.$ equivalent @ 5:1 =

COLONES

503.6 millions
245.7
110.0
35.9

- 13.9

90%.1 -

1,114.2 millions
'278.5

177.2

455.7

909.1 millions
455.7
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$

453.4 millions

90.7 million
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& - HINISTERID DE OMRAS PUSLICAS

RESUMEN DE 10S COGTOS DIRECTOS

DESCRIPCION . 1979 1960 1981 1982 1983 198k 1985 ‘m};gm,
A - ORAS PUBLICAS
A-1 CAHINOS Y CARRETERAS 8.5 220.3 105.0 $02,0 3111 1758.2 Sh2 .0 3,725,0
.42 PUENTSS —— 1205.2 £7901.0 9142.5 18176.0 25650.0 - 122,297
=3 DU A 25.5 387.1 83.3 34647 216.0 — 48,0 1,206,5
i-h CIG-Centrs Inv.flestss. —— 155.0 59.2 0.5 o 7.8 315 25k .0
45 ING-Inst.Oee.Nao, ~— 72.0 58,0 36.0 o . — 166.0
-6 Dir.de Planssniesnie -i-- 10,0 —— - o - — 10,0
A=T Ofi.de Resurses Esp. e o - e e e 3084 3014
ORAM TOTAL m.o 2009:6 68206.5 207, 199030 | 27616.0 3023.8 128,157.7 .
To the sbove should bs sddegls
Further tempdrary bridge repair codt § 21,100,000 .
Pridqing matd~ia) (Bailey} pfurchsse and
installations 9,375,000
20,575,000
§ 137,532,70018 2,533 & Cost inUS § 55,013,000
11,100,0001 @ 5,035 1§ Cost dn©S § 2,220,000
Cost in US §§ —HT7rZIT-000




A - OBRAS TUBLICAS

A -~ 3 CAMINGS - COSTOS DIRECTOS

. ifis de 1a ';e;tg F_the de Ceste de Ceste Ceste Eat!mda{
DESCRIPCION Osurrensia Estimade Destruesidn Rensrsedsa Fimal ° de Ropesielén
1- Vehiculas ' 5,160 — 35,000
2~ Equipe de Ceasiruccién 1979 80,000 - & ,h60 £00,000
3« Herramientas — e e .
1~ Vehioulos 126,000 4,000 515,000
2~ Equipe de Censtruccién 19680 k7,000 11,300 220,300 630,000
3~ Herramientas e e -
i~ Yehisules k1,200 4,800 235,000
2~ Equips de Cersiruscldn 1981 59,000 ¢ — 165,000 340,000
3- Herrsmientas —— = momam
1~ Vehisules 10,000 - 10,000
2~ Equips de Censtruocién 1982 882,000 16,000 902 ,000 3092 ,000 .
3~ Herrsmiontas . - e e . =g
. . . m
1- Vehfoules 25,000 5,000 135,000 !
2- Equips Qe Censtrusedém | 1983 250,000 31,000 311,100 1670,000
3~ Hervanientss ‘ —— -t ——
1-Yshioules §8,000 2,000 X 200,000
2~ Equipe de Censtracibn 158 1658,000 10,200 1758,200 1985 ,000
3- Herramientas 16,000 o 15,000
1~ Vehicules 350,000 39,376 1120,000
2~ Bquipa de Genatrussifa 198¢% 150,000 3,500 sh2 , 976 250,000
3= Hopremiontas - ——— e
1~ ¥ehienles 605,660 55,176
2~ Equipe de Csnstruccién TOTALES 3128,000 125,190 3921,,936 83952 ,000
3~ Herramientas 30,000 —— :
ORAN TOTAIES 37&3,!}60 1&1,276
* Esta tabla esta respeldagda por teblaz 41,1 incluidss bn sl aetsrislide soports
g b b b b bed B bed Red G bed b)) kd Beed o kel kead  busd



4 - GBRAS PUBLICAS
4 -2 PUENTES Y BOVEDAS ~ COSTOS DIRECENS (000}

~g]=

~ Afie de le Cests Cests de Ceste de Ceste Geste Eatimade
DESCRIPCION Ocurrensia Ertimade ‘Destruceidn | Reparscién Finsl de Repesisién
19272 _E!O HUBO ACHTIIVIDABD
1,097.0 108.2 1,205.2 e
1980 oo I .
o _ ¢5,893.0 2,008.0 67,7010 -
- 1981 | - o
o . R
f: 8,665 .0 15745 .9,162.5 wee
. 1982 . ::: i: o
o .
© 16,898.0 1,278.0 18,1760 | -
1 9 8 3 o o evom oS
n e vy Somr
3
- . 18,000.0 7,850.0 25 ,850.0 -
198 e e ——
7]
© 1988 . e - ——
a . ——
fa ]
[ -4
m B R
TOTAIES 110,553.0 13,751.7 122,29k .7 waa
- Y e AT rpna yae o B oy pwsiecan oo oo gy, e as B e gs Sy ere g v er e - § - o v e U
# Esta table esta respeldeds plr ULsblas A-2 .1# incluides en el ma terisl de moporis




A ~ OBRAS PUBLICAS ;
A =3 DUA - COSTOS DIMECTOS » x
Afie de 1a Caste Cesto de Coste da Ceste Geste Estimade ?
DESCRIPCION Courreneis Estimade Destruseiéa | Reparaeién Finsl de Rapesicién
1~ Vehieulen . 25,500 - —
2~ Equipe de Cenntruesiéa 1979 e - 25,500 oo
3~ Herramientss - —— e
1- Vehisules 247,145 T e o
2~ Fquips de Conslyuseién 1280 19,000 96,800 307,140 .
3= Rarremientiss 2k,3195 - -
1- Vehiculen 38,00 . .
2~ Equipe de Censtrucelén 21982 9,100 @on 83,297 e
3~ Herrsmientas ' 35,797 . ——
1~ Vehicules ‘ 174,333 o ——
2~ Equipe de Gensirusoiin 198z 9,100 — 346,706 -
3~ Herramientas 163,271 m— . J,
* . o3
1~ Vehicules mes - 101,250 - . 8
2- Equips d3 Censtruseidm 1983 - ) 86,700 oo 215,935 -
3= Herramientas 28,055 = -
1~ Vehfcules v v - SN —ae
2~ Equipe de Censtruccibs 19854 . ——— RO, e —
3~ Rerremicibas . : PR - _ ——
3= Vehioules _ —— - —
2~ Equipe de Censtrucelidn 1385 348,000 e 1k8,000 -
3= Herramientas - P ——
1~ Yehioules 85,630 —_— ) .
2~ Equipe de Construselén TOTALES 271,900 96,800 1206,638 6,043 .000
3=~ Herramientas 251,308 T
* Este table esle respsldadh por tablas A-3.1 incluidzs 2n el material de saporte 5

I
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A - MINISTFRIO DE OBRAS PUBLICAS

. A~k €10- CENTRO DE INVESTIGAGIGHES GEOTECHICAS (COSTNS DIRECTOS)

Afe de 1a Cezts Caste da Ceste de Conle Cests Estimade
DESCRIPCION Ocurrensis Estimade Dastrucoibn | Reparssibs Final de Repssicibn
1= Vehicules
2~ Equipe y Herraniesntar 1979 ®O HUBGO AG‘EX'@ZDFB
1~ Vehisules - . - ——
2= Equips y Horrsulentes 1980 128.0 105.0 50,0 155 .0 35508
1~ Vehioules 59.0 ko2 s .
2~ Equipe y Herramientass 1981 20.0 i5.0 o © 5962 208,9
1=~ Yohieules . e R r—
2« Equipe y Herranismiss 1982 0,3 0.5 - 0o% 0.5
i- vﬁhicul“ s e Pr—Y evmog
2~ Equipe y Herrsmientas 1983 P . oo s wmeso
1~ Vehieules R - P .
2- Equipe y Herramiestas 1984 6.4 S8 2,0 78 7.8
1~ Vehioules — P o I
2~ Equipe y Herrsniestas 1985 260 I 3.5 o 315 32.5
1= Yehfoules TR T T TR 2T T T TR
2~ Equips y Herpamientss TOTALES 181.1 157.8 52,0 25,0 - h03.7
» Esta tsbls este respaldsdd por tablas A-}j.1 incluidss|on el material de soporte,

-g/=



& = HINISTERIO DE OBRAS PUBLICAS

4-5 1.M.0.~ INSTITUTO GENORAFICO NACINMAL {CNSTOS DIRECTNS)
Afie ds 1s Ceste Ceste ds Caste da Ceosts Ceste Estimade
DESCRIPCION Oourreneia Estimsde Dastruceién | Reparseibn |  Final de Rspesiciém
1~ ¥ehieules
2~ Equips y Hervamientas 1977 ¥0, . HUBO ACTI¥YIDAD
1~ ¥chiculez m—— 72,0 —an 180,0
2- Equipe y Herramiswiss 1980 - - e 72,0 -
1~ Vehieulss R 83,0 P 140.0
2~ kquipe y Herramienteas 1981 oo e e 58.0 ~—
1~ Yehisulss - 36.0 e 90.0
2~ ¥quipe ¥y Herremizntss 1982 C - . mm o 36.0 -
1- Vehfaules - . e ——
2= Equipe y Hepramientas 1983 ——— - ——a - -
1~ ¥Yehisulas P, S — —
2« Equipe y Herramiontas 198k ——— - ——— was —
1= Vehfeules —— 100.0 s -
2~ Equipe y Herramizniss 198% - - - 100,0 320,0
1~ Yehicules — 266.0 s —
2« Equipe y Herramicntas TOTALES — —— — 266.0 730.0
~* Lata tabla ests respaldada por tablas A-5J1 Incluides enlel materiszl de soporte
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A - MINISTERIO DS OTRAS PUBLICAS

4 - 7 WICIKA DE RECUASOI ESPuCILLIS (COSTOS DIRECTAS)

, Atle de 1a Costo Gosto de Costo de Coato Costo Estimedo | Coeto Total
DESCRIPCION Gcurpancis |  Estimzde Deztruceibn | meparecies ¥inal ie Reposicidn | del Dsfio
1. Vehfenlos -
2 ﬁqpiga i 12488
W MR Ut ~
3o Yohiaulon o :
2. Equipe 13”3 .
3 Herramientss
3. Vehionlos
2, Bauipe 19683
3o Horramientag- :
1, Velfoulas : ; :
2, Equipo 138h
3. Horramientas
1. Yehicules 21,400 250,000 3,400 .
2. Equipo 19835 60,000 £0,000 301,100 320,000
3. Herramientas
1. Vehfculce :
2. Equipo TOTAL 301,400 300,000 1,400 302 400 326,000
- 3o Heprazamientas 1 g i ekl
#Esta Lsble eatd respeldsda bor tehla &-7.Y inclulda en el materisl des spporte.




ZA - MINISTRY GF PUBLIC WORKS

RESUMEN DE COSTOS INDIRECTOS DX DANOS 4 INSTALACIONES DEL B O §

' BHR4 B

¢ This tebles

119,200

arg supported

y !ebm i #A

-1, ;23-2‘ (chart

} and 3A-3,

e N

DESCRIPCION 1979 1989 1981 1982 1983 1984 1985 " TOTAL
2A-1 EQUIPMENT SERVICE I0SS . 96,636 270,729 506,128 563,498 . 93k,198 2,565,270
242 BUDGETARY DIFFERLNCE h,020,000} { 36,275,000 . $5840,000 127,510,000 | 154,936,000 |165,810,000 609,950,000
848 TupmEeIE - ; 35,000

g ok

@
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24-1  HINISTRY OF PUBLIC $WORZ3 ~ EQUIPHENT SERVICE 1083 SUMMARY

1980 1981 1982 1983 19854 1985 TOTAL
a-1 DG ~ (HIGHJAYS) ' :
1~ Vehicles 37092 656.332 318,332 179.932 . 235.332 258,132 915,152
2~ Equipzent e e s 105.600 124,600 3688.600 618,800
4-2 BRIDGES
3~ Vehicles
2~ Equipment
4~3 DA (URBiN DEVELOPKENT ) y
I=Vehicles 2ho3kk 62,209 78.757 107.755 117,326 117.326 507,758
2~ Equipment oo b 620 5620 2k.780 24,780 5h.380 . 11L.180
" a-hGIo .

1~ Vchﬁfcs ol 8.8}:0 'Be&&@ 85&33 Se&le 89&30 1&!8.20@
2 lﬁquipmcnt 210% 2& 000 2{5 5100 2h 2100 25 s260 31o560 ISOa(.QO
-5 ING - (HAT.GEOG.TNST.) .
i~ Vehicies 1k.h00 26,000 33.200 331.200 33.200 33.200 173.200
2- Equipment . —— . — - B -
A-6 PILAWNING DIRECTOMATE
i~ Vehicles Ransad 158% 19950 1;880 loﬁm 10&80 93:,00
2~ Equipmznt e - e -e = e e
A-T SPECIAL RESOURCES OFF. ‘
i1~ Vehiclesn oo e e ——— 6.280 30 .280 ho.560
2- Equipment e - — - 6,000 6.000 12,000

TOTALS | 96,63 193.0861 21¢,729 505,128 583.490 930,198 2565.270

Batz tabla estd respeldsdh por tsbla 24|~ LA

~28~



243 INDEMNITIES ~ BASED €289 (F MONTHLY IRDEMNIZATION

4 = HINISTRY OF PUBLIC ¥OBK

L
g

DESCRIPCION 1979 1980 1981 1982 1983 1984 1985 "TOTAL

1, HIOEAATS k2 .he9 163.828 26.808 15.688 2,288 3.h89 199.400
2, HATIGHAL GKO. MNST, 63.508 L5.8c0 8.603 11.he3 - - 132.688
3. CEOTECHNICAL TNVEST. CRATER - 18.440 - - - - is.hee
1o PLARNING 13,888 - - - - - 13.689
. DU & - 11.280 - = - - 11.260

TOTAL 139.282 17k.2680 3h.5¢0 38,808 5,268 3.hse 366 480

This tabls $5 becked up bty tobles 24-3.1 {neluded 4m the suppert mateplsl (fils).
. [
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TABLE PA-2S A N ALISIS PRESUPUESTARIO M. Q P. 1969 -~ 1986 ' : i
+r969]1970 11971 1197211973 11974 1197511976 1197711978 11879 (198011981 11982 11983 /1984 18851986

L TaR1d p11t
Foectivamivels bin Y 5. 4. 430518 4%.0% 5\7.&5@ [5:%r F2o% TR 1,000,158 ey 17RO IR T 1,0 T ARALIR Sl + SRR S AL R Y 4,77, 00 4,751,940
tavorsife . xc.om e %50 o 0. X0 PS4 ames [ oeonom
Irsasieruacizs Corvicates 3.5%0 8.2 3.5 %, 00 2.1 PR R-o 3. 32,92 34T, TR .37 T.T0.008 & 5%, 840 £,8%:, 9% R v .. v s aen
Trsestarascios do Sanilad 350006 - 4320 £.55.00 IRSK I R AR RIXSX | AR | BT | X %7000 L. PRE R 145,887 - 20.20
Frsuchosionts §.00,50 F R 4 L6 1,500,200 500000 | .5%.00C
SECIR X PAAIIIE LA 195,740 m.e BiAn .o 38,760 L0 3R 138090 Lusase | L2950 175,76 LRE828 LNE e (RITRT LAY | nm
FXNIORLIFILIILE . .18 20.556 .90 .0 By RLI0 4.5 22,30 2.8 .50 53¢, %80 T8 %0 ) AY 95,18 §35.9% .80 e X
SEETE. F teviSTISACIoE(l WTVECHICA
Fomz tocontinin LR ™ 430,360 45,12 &% .50 253 1.326.999 LBLTY 108,680 LHLEB 1,50, 53 1.519.2%0 139370 LYo ¥ LYLXE LT 1,989, 9
bmacsibs . 7.0 e .50 12,00 B8 3.0 42,890 42,950 EIAT " Ee.s00 $12.0 550,55 53.9% £ o600 51,3 581,72
r
[
3L efgT0 G QLRN 1T HZ?E‘ : . . -
Foactoamisats e 28,5 amar TBS 5.3 2% 693 574830 8245 [ £53.760 .30 2,110 .50 e e, 200 g o w6 | 8.5%.3W
tsversiba 1,500,000 22,30 1.%00, 819 %0.016 1090810 9518 IS0 | SRR LR 1.832.650 LHLKE | 840650 7.511,%0 .75, 8,360, 5% 8§, M0,40° 5.412.03 -
Lo sl - - —— .
$12TII0E RY W ERITE
[t e e . . ) -
Fraci sommrante 3.063.600 26747 nwm | oEnre LESAT IS0 | €IWNE | B.ORLTD PARENE | Wl | Wimas | iemoam WBLNG | 1sT.ER | manese | 10.m.ese 10,285,000 | 66008
tarsratda Lmm 1.555.50 L1558 | LB $.62.020 BN | 9JMON0 | RSB0 .05.0% | maame | R0 | HIEI0 FLALEE | JLWNESES | KM®e | R.67.AR BAEIX | R.0K0.5%
NELIE AW K LOE .
Fouctoeasi eta — | 5.03.0m 3.55.01 L6438 | LEIW gnzesée | oiymaw | kmie | Z%towm WD | MU0 | abmIBE | a5.809.000 SLMALE | e Al | s gia | s6.696.47 ST | S2LM
tovarsis Lousk | EInem RIEOR | 8.8.00 Botwd | e | mosnse | ssne N | mwire o e FLALXE | BEBAY I WTShRE  EWLIX ] WLNLIE | 0% 0w
iy My BN £ 08 U % -2 SLALWE  IYNLS® NAN0 | mAnaR | msiwe oo . | URemoss |20 0w (560080 < RBP4 | 508070 v | 10ecs.626 | 5 %0000 < | ;0s e 4 | 25036030 o] 2520w 0 ¢
TCIAL FoRc iR iieTe wsee | KL 4%.450 | 2am.a 01680 | B8 | DT [ALes iR ] STAIY | 50880 | S6.91m0 | 312290 S.MLIX | WA | LM | 6000 TLAKE | SN TX
N IELE SR B K T I RS manse  {nswm LT | MR Ay {0360 (0RO | VATRND {16230 RLIBAR | RLRLIW AL St huiateor | unan.ee | e
|- .
QST CHS CORmIEATLS 9.5 .50 .56 mmas | nTeEn 3.70.60 S.BEEE  § 3.4%. §.700.90 1.770.600 6IN.ME | 66085 IR
TRAUSFTRIE SRS IF CFITR 12003 4,00, %0 »B.?SC.KD 85088 lS_I@S.m fodlecs s ] 213,60 18853, 000 20,84, 08 B.TH.000 ] 370000 2.9y .m0 480480 - 200,000
FIRAIARIER1R o - ' 6.000,000 ’ . 7. %5508 §.5.2%0 150,30 5,000,000 | 630,20
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VII. RAILWAY OF EL SALVADOR - FENADESAL

A. Origin of the Railroad

The railroad system in E1 Salvador was established primarily under
authorizations of the E1 Salvador Government to foreign companies, as follows:

1.

The origin of the railroad goes back to 1881, under a government contract
for the construction of a 20 kilometer section from Sonsonate to the Port of
Acajutla. It was inaugurated in June of 1882.

In April 1894, the construction of the railroad track between Sonsonate and
Santa Ana was initiated, and -was finished in 1902 by “The Salvador Railway
Company, Ltd."

. In 1895, the Government began the construction of another railway starting

from the port of Cutuce (La Union) through San Salvador to the western part
of the country. This construction was completed by the "International
Railway of Central America® (IRCA) Company through a contract for the
construction and operation of the railroad between La Union and Metapan with
connections across the frontier to Guatemala. |

B. Changes in the Railroad Administration

]0

Due to increasing competition from road transport, in 1961 the Salvador
Railway Company, Ltd., was no longer profitable, causing it to break clauses
of the original contract with the Government. As a result, in 1962, the EI
Salvador Railroad Administration (FES) was established by the Government and
took over the administration of the company. In May 1966, the
administration was passed on to the Commision Ejecutiva Portuaria Autonoma
(CEPA).

By 1972 IRCA was no longer pFofitabTe and failing to meet the terms of its
contract. Thus, in that year, the Government took over the administration

DEVELOPHENT ASSOCIATES, INC.
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C.

of this railway. In 1974, this administration was passed on to Port
Authority CEPA, and the new organization called "Ferrocarril Nacional de EI
Salvador" (FENADESAL) was formed.

3. In May 1975, the two firms, FES and FENADESAL, were united into one state
railroad-port company (including the port of Cutuco), called Ferrocarriles
Nacionales de E1 Salvador, FENADESAL, which is administrated by CEPA. This
organization operates a railway approximately 600 kms. long with 1,000
railway and 300 port employees. '

The railway has suffered from the lack of investment funds, and has been
operating continuously at a Toss since its formation in 1975.

Beginning in 1980, the railroad operations have been greatly affected by the
destruction of railroad equipment (locomotives and wagons), bridges, and
track maintenance equipment by the guerrilla attacks. These actions,
coupled with its previous poor condition, have reduced to' the minimum the
transportation of freight and virtually eliminated passenger transportation.

0f a total of 20 Tocomotives operating in 1980, there are only 11 operating
at this time; 3 more will be rebuilt shortly as a result of AID's purchase
of spare parts.

Future Role

ET1 Salvador is a small country which, while densely populated, has few major
cities. The role of the railway would appear to be primarily the movement of
shipping containers between the ports and the major population centers. Also
the bulk movement of products such as grains, fertilizers and cement. Its most
important role will almost certainly be the movement of containers to the
Atlantic coast ports in Guatemala. Unfortunately, while the rail connection
doed exist, there has been no traffic across the border in 18 years.

For passengers, it will be very difficult for the railway to be competitive in
both time and cost with buses so the railway's role will probably be Tlimited to
urban service in the San Salvador area.

DEVELOPMENT ASSOCIATES, INC.
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DO

Direct Damage to the Railway

Table RR-I shows the cost of direct damage to locomotives, rolling stock,
mechanical and track equipment, bridges, track, structures and telephone and
telegraph equipment. The logic used for determining these costs is Tisted
beTow.

1.

Locomotives Destroyed

To the original fleet of 20 diesel locomotives there have been 73 incidences

 of damage, resulting in 4 being damaged beyond repair. These Tocomotives

are 20 years-old, but, due to the fact they are 3-foot gauge (there are only
4 railways with this gauge in the Americas) secondhand units are not
available. It was, therefore, necessary to use thé new replacement cost of
a US§1 million when determining the value. Deducted from this figure is
Us$250,000, the value of the salvaged parts and scrap. °

Wagons and Coaches Déstroyed

In the original fleet of 517 freight wagons, there have been 67 incidences
of damage to one or more wagohs resulting in 24 being damaged heyond

repair. These wagons range, with few exceptions, in age from 20 to 72 years
old. However, since there is no secondhand market for 3-foot gauge rolling
stock, the new replacement cost minus salvage and scrap value has been, used.

0f the original fleet of 32 coaches, there have been G incidences of damage
resulting in 1 motor coach being damaged beyond repair. These coaches range
in age from 38 to 81 years old. Because the need of replacing the destroyed
coach is questionable, it has been given a nominal cost.

. Other Equipment Destroyed

This equipment includes cranes, trucks, welding machines and scales most of
which was damaged beyond repair. The costs Tisted are for used items where
it is possible to obtain a similar used piece of equipment; in the case of a
specialized machine for 3-foot gauge, new prices have been used.

DEVELOPMENT ASSOCIATES, INC.
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RESUMEN DI COSTOS DIRECTOS DE DAROS A INSTALACIONES DE RATIHAYS (F BL SALVADOR. (Thousands of colones)

TABLE 8%-I

55

DESCRIPCION 1979 1980 i961 ig8z 1983 1984 1985 TOTAL

losomotives Desfroyed 3,750 - 1,875 1,875 7,500
Wagons and Cosches Destrayed L50 jo0 3,400 2,550
Other Equipment Destroysd 212 é1 539 226 80 3,118
Locomotives Damaged 1,301 3,318 3,L47 2,720 3,163 178 1,157
Wegona Dameged L8z " 816 1,651 691 758 Xe L, 859
Other Equippent Darzged T3 34 58 28 19
Rerailing Cost b7 o 2 Lo 87 €1 L51
Track Repalr Cost he 13 29 19 310
Bridges Damaged €18 188 1,251 71 2,128
Stations Dameged & 20 8 10 122
Track Equipnent Damaged 3 153 i5 32 8 191
Teleg.}zone and Telegraph Dameged 123 352 116 e §93
TOTAL 8,156 6,591 7,252 5,637 7,545 698 34,379
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Locomotives Damaged

Two approaches have been used for determining the cost of the repairing
Tocomotives. The actual cost of repairing a sample of 12 locomotives was
determined and averaged and then multiplied by the total number of
Tocomotives damaged. (Note: Some Tocomotives have been damaged as many as
five times.) The total cost was approximately one million colones less than
the total cost based on estimates made at the time of the damage. However,
since the actual costs do not include the secondhand parts used in repairs,
it should be expected that the actual cost data would be low. At the
present time, there are three Tocomotives awaiting repair and the estimated
value of the parts removed to repair other locomotives is approximately
equivalent to the one million colones. This, therefore, indicates that the
estimates are accurate. The estimated values have been used.

Wagons Damaged

The exact cost of repairing a sample of 25 wagons was determined. The
average was then applied to the wagons repaired. This should be considered
statistically accurate due to the Targe number of wagons repaired.

Other Equipment Damaged

This is primarily the mechanicaT‘repair costs of repairing track inspection
or gang cars. These costs are based on the actual audited cost to repair.

Rerailing Cost

The cost of rerailing and removing damaged equipment is based on the actual
audited cost of labor, but does not include the transportation cost of
moving the equipment to the repair shop.

Track Repair Cost

This is the budget account cost for repairing the track after it has bheen
directly damaged or indirectly damaged as a result of damage to a train.

DEVELOPMENT ASSOCXA.TI"}S s INC,
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12.

Bridges Damaged

There has been a total of 18 attacks on 10 railway bridges. The cost of
replacement or repair is the actual amount spent.

Stations Damaged

A total of six stations have been damaged or destroyed. Since the stations
have not been repaired or replaced, the cost is an estimate of the repair or
replacement.

Track Equipment Damaged

These are the actual costs for repairing the body work of track inspection
equipment, also an estimate for replacing a destroyed bridge repair crane.

Telephone and Telegraph Damaged

This is the actual cost of repairing the equipment. A Targe part of this
cost was a result of a live, damaged power line coming in contact with the

rajlway's telegraph wires.

Indirect Cost or Losses Incurred by the Railway

Table RR-II shows the additional costs incurred by the railway for protection
and for Tlosses in revenue. An explanation of the costs and the logic used for
the determination of these costs is shown below.

.i‘

Track Inspection Before Trains

Prior to the operation of each train, a railway employee riding in a small
rail car inspects the track for damage or planted explosives. This cost is
from a budget account.

DEVELOPMENT ASSOCIATES, INc.
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Locomotive Protection

The cab of all locomotives are protected with 5/8 inch steel plate. This
cost is the actual wmoney spent.

Wagon Protection

At one point the army rode in the train to provide protection. This method

of protection was stopped after an incident when a large number of soldiers

were killed. This cost was the actual money spent in protecting the coaches
with steel and sandbags. It does not include the cost of pulling the train

which would have been about one colon per km.

Bridge Lighting

After the destruction of the Puente de Oro highway bridge the railway bridgé
has been used for single file highway traffic. The cost of conversion was
paid for by the highway department. However, the railway was required to
provide and maintain floodlighting for the bridge. The costs are from the
railway budget accounts.

Security Coordination .

Ll

The railway is required to pay for the coordinating activity between itself
and the army. Trains are only operated when the army is available to
provide protection and, depending on the railway line, up to a 1,000
soldiers are involved. The cost of the protection is borne by the army.
The coordination cost is from a budgeted account.

Mechanics on Trains

To minimize the risk of a mechanical failure stopping the train in a
dangerous area, the army requested the railway to provide a mechanic in all
trains. This cost is from a budgeted account.

DEVELOPMENT ASSOCIATES, INC.
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Installation of Radios

To enable the train drivers and conduétors to request immediate assistance,
all locomotives are to be equipped with radios. The conductor will use a
hand held radio. This cost is the budget figure for purchase and
installation.

Lost Contribution to Overhead

The railway has lost over.the period°1980w85 about 23.8 million colones
revenue as a result of the violence.

The method of determining the Tost revenue is as follows:
Freight

The average annual freight handled for the 10 years prior to 1980 was
calculated and the difference between this amount and that which was
actually handled was multipTied by the average revenue per ton of freight.
At present, fréight is5 about 60% of the pre-1980 10-year average.

Passengers

The average number of passengers moved for the 5 years prior to 1980 was
calculated and the difference between this and the number actually moved was
multiplied by the average revenue per passenger. At present, passenger
revenue is about 15% of the 5 year average.

The Toss of revenue is réduced, in effect, since the railway has saved the
cost of fuel and a proportion of the labor that would have been required to
transport the freight and passengers. (For union and political reasons, it
has not been able to reduce the Tabor force in proportion to the lost
traffic.) Therefore, the net benefit Tost or the Tost contribution to
overhead is the lost revenue minus the cost of fuel not used and the value

of the Tabor reduction it has been possible to effect.
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SUMMARY (F INDIRECT CNSTS OR I0SSES INCURRED BY RATIHAY ANU REPLACIED

I FINANCIAL RSCORDS (Thougands of colones)

TADIE a” 11

°

DESCRIPCION 1979 1989 1381 195 1983 '2985 1985 TOTAL

SECURITY COSTS
Track Inepection before fprains k2 57 72 e & 87
Locomotive Protection 79 79
Wsgon Protention k7 b7
Bridge Lighting b2 313 1%
8ecurity Coordination {1} 2 23 ice 129 132 7 22
Hechanics on train . 56 5@
Installstions of Radios (2) 625 625
Lost Contribution to overhead 966 3,35 2,983 278 198 21 N

TOTAL 903 3,439 3,266 k73 89l 1,101 10,80)

{1} Coordination with Army

{2} madios will not bs instellsf until 1385,
inolude bridgs lighting 350,008 and secur

-£6=

Dthey indirect
ity conrdinstio

costs alroedy
y §2,009
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‘\U,E,“ Indirect Costs or Losses Incurred by Railway not Ref?ectedvin Financial Records

Table RR-III shows the cost or losses that have been or will be incurred by the
railway that will not be under usual accounting procedures. A description of
these items and the method of determination of the cost is Tisted below.

1. Deferred Maintenance

Between 100 and 200 people who would normally be used for equipment and
installation maintenance have been consistently employed in repairing damage
resulting from the violence. Assuming that -the maintenance work would
normally be justifiable and of value to the smooth running of the railway,
the fact that it has not been done will result in, either higher than
estimated deferred costs, such as those resulting from accidents, or
deterioration of the track, etc., it will eventually necessitate that
maintenance be done (such as installing new crossties). To determine these
costs that have been used for damage repair in Table I have been used and
material costs, have been added based on the typical labor material ratios
for the particular department. In the case of track, an estimate of the
shortfall in the number of ties installed (46,000) had been made for the
material cost.

2. Deferred Investment ~

Plans were formulated in 1980 for an investment program that included the
purchase of 6 locomotives, 70 wagons, a container handling crane and
material handling equipment, such as Tift trucks. These investments were
either cancelled or postponed.

The effect of these investments would have been to reduce the cost of
operation and to increase revenue. To make an accurate determination of the
economic impact of these investments would require a comprehensive study to
achieve a reasonable degree of accuracy. However, if the assumption is made
that is made that at least a 5% return would have resulted from the
investment (approx. US$10 million) then the lost savings or revenue would be
about US$0.5 million per year. ‘
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SUMHMARY OF IRDIRECY CO3TS Op

LIS5ES THCURRED BY RATIRCAD MOT REFLECTED IR PINANCIA) RECORDS
{Thounandis of solonss} i

TABLE. BR JIX

DESCRIPCION 1986 1981 1568 1283 1988 1988 1986 TOTAL
DEFERRED MAINTENANGE
TRACK 171 66 5é2 311 i56 1,566
LOCOYOTIVES 330 918 88 676 792 b3 1,039
WAGCHS 551 a1k 1,673 k2 88 597 ‘S8
OTAER EGUIPMENT 31 15 26 12 8
GUTUCO PORT 150 156 158 150 £00 508
TOTAEL a8 2,1kh - 2,98 2,156 2,101 1,708 11,574
DEFERRED TMVESTMENT
ENCOMOTIVES :
Planss had|bsen formulated in 1980 for [thease: investmedt, |
WAGOHS They wers lether cancells} or posponed.iThe affect of

CONTATHER HANDLING EQUIPHENT.
-BATERIAL BANDLING EQUIPHENT

> thess inveiiments on ths
be very dif
of accurscy

ficult to dele

®

saonomice of OO
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G. Costs Suffered by Railway Customers or Economy as a Whole

Table RR-IV shows the additional costs or losses suffered directly by the

railway's customers. The methed and Togic used for calculating these costs is
Tisted below.

1.

Damage to Cargo

Under normal circumstances, it is the shipper's responsibility to insure
cargo moved by the railway, but cargo is normally not insured. Cotton,

“while insured, is not insured for acts of violence.

The damaged or destroyed cargo includes at least the following: cotton,
medicine, cement, beer, steel, oil, gasoline, cosmetics, coffee, cigarettes
and fertilizer. The value was determined by determining the amount
destroyed based on the bill of lading and multiplying by the good's value.
No cost has been associated for secondary costs such as loss of production
resulting from loss of material,

Increased Transportation Cost

Freight

Due to uncertainty of freight service {trains only run when military
protection is available) and the increased risk for movement by train, many
shippers have transferred freight to trucks. Generally, even when
door-to~-door service is considered, trucks are more expensive than the train
sa there is an increase in overall cost.

The method of calculation is as follows: A 4% per year decrease in freight
traffic (tons/km) from the 10 year average has been assumed to account for
the 25% reduction in the national economy. The differences between this
figure and that carried by the railway is then assumed to be the amount
transferred to the highway. Using a figure of 0.03 colones per ton/km
additional cost for trucks (the 0.03 colones was determined from the
difference in cost for cement transportation between road and rail; this
takes into consideration railway delivery costs) was calculated.

DEVELOPMENT ASSOCIATES, INC.
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COSTS SUFFERED BY RAIIWAY CUSTOMERS OoF BY ;gcmfmm 45 & WHOIE

TABLE Re IV

{3} spproximately &% of the pemszgerkm have
danger ths buses chergs Jior 4 times the

normal fare,

SUMHARY OF
{Thoussnds of colones}
DESCRIRCION 1980 19821 1982 1983 1984 1985 1986 TOTAL
rd
DAMAGE TO Carco (1) 1,623 2,82 2,53, 1,00 2,118 . 3 18,10
- THCREASED T3iH3IPORTATION
cosT
FREIGHT (2) 176 b 395 196 2 191 1,726
PASSINGER  (3) s b 216 236 228 227 1,046
IHCREASED SUBSIDY 1,536 h,912 b5 8 2,565 3,566 3,069 20,226
TOTAL 3,348 8,372 7,729 4,001 6,187 3,558 33,179
1} ¥hile pormally cotton 38 inswred, it a8 $all ss 21l othir products srd not inmsured fér acte of viclimce.
} This is bszed on a 9.03¢ difference in c¢nt betwesn similer vervies fdr bruck and ir: in, the sctuelifigure 48 prothdly considersbly
mere than thiz sincs {f tlere is danpey the truck frolpht taryiff canibe | timss the inormal terriffi .
been trensfeveq to the highudy, the bus is dbout 1 cent/kmlwore sxpensivel, but i there s
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It should be noted that truck delivery through areas considered dangerous is
as much as four times the normal delivery cost. Calculation based on the
danger premium cost was not made. :

Passenger

The railway, because of danger to passengers, has been forced to discontinue
85% of its passenger service. The buses are approximately 0.01 colones per
passenger per kilometer more expensive than the train. The number of
passengers/km reduction from the five-year average was calculated and
multiplied by 0.01 colones per km to determine the additional cost borne by
the railway's passenger customers. It should be noted that buses charge
considerably more for areas considered dangerous. This has not been taken
into consideration.

3. Increased Subsidy

The government covers the Tosses of the railway. The railway has Tost 85%
of its passenger traffic and 50% of the freight traffic but has only been
able to reduce its payroll by about 24%. As a result, it has a number of
surplus emp1oyees.‘ The cost of these emp?oyeeé is an increased subsidy the
government is having to pay directly as a result of the violence.

H. Personnel Death and Wounded Related to the Railway

Table V 1ists by railway employees, army and passengers the number of people
killed or wounded by attacks on trains and attacks on individuals. Over the
six years, there have been:

Railway Employees 17 60
Army 77 125
Passengers 12 25

TOTAL 106 210

DEVELOPMENT ASSOCIATES, INC.
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Investment Needs and Financial Status

The management of the railway has shown reasonable skill in operating the

“railway in what must be considered very adverse conditions. To their credit,

they have kept the system operational and even developed container unit trains.

Unfortunately, the railway is in very poor physical and financial condition.
Most of its equipment is very old, and this year its operating costs expected
to be 200% of revenue. It is also subject to restrictive gove%nment and union
rules,

Prior to any further significant investment, there should be a program of
technical assistance to develop a national plan for the railway. Also, the
government and. CEPA should immediately undertake at Teast to open negotiations
with the Guatemala Railways, create a marketing department, and allow the
railway to acquire trucks to operate door-to-door service and to negotiate with

" the unions to increase labor efficiency.

0535D/4.86
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TABLE V

ATTACK ON TRAIN OTHER ATYTACK ON TRAIN OTHER, . ATTACK ON TRAIN QTHER TOTAL
YEARS UEADWOUNDED DERD WOUNDED 'DEA CUNDE DEAD WOUNDED DEAD  WOURDED  DEAD”  WOUNDED DEAD — WOUNDED
1980 0 5 5 ¢ 2 & 6 ‘ 0 0 4 0 g .7 is
issel 4 i3 2 i 8 16 ¢ o 0- i 0 ] 14 37
1982 ¢ 11 b 8 2 24 50 0 ¢ o L 0 g 25 63
1983 o 2 1 G, 0 1o 2 Y g ¢ o o 3 iz
194 0 14 1 [ 41 43 8 ¢ ) ¥4 20 L 0 54 7
1985 3 6 0 0 0 o (] G 0 1] ¢ e 3 .
TOTEL 7 57 1o 3 s 125 2 Y i2 25 e | 0 106 210
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ANNEX: METHODOLOGY

Collection of Data

The information for this report was obtained from the institutions involved on
the basis of questionnaires, discussions and interviews. The questionnaires
consisted of suggested formats for tables reporting direct and indirect damage

~and explanatory notes on items to be included and cost principles to be

applied. The questionnaires were discussed when presented to the public
service agencies and while the data was being collected daily contact was
maintained to identify problems in Tisting or in costing and to assure
completeness and accuracy. Three basic sets of tables were developed:
summaries by year of ali direct damage suffered, broken down by kinds of
installations or material damage and total costs involved; summries by year‘cf
indirect costs, Visting the kinds of costs incurred; and a Tisting by year of
deferred investment in plant, other infrastructure, heavy and light equipment.
Some of these tables make up parts of this report. Resulting from a dialectic
process, they are joint products of the agencies concerned and the study team.

Because the tables as originally designed were not appropriate to each of the
institutions there is some variation among them. They all, however, reflect
the same basic data and concepts.

The agencies providing the data in this report were:

Electric Power and Generation

1) %he National Power Company, Comision Ejecutiva Hidroelectrica del Rio Lempa
CEL)

2) The San Salvador Light and Power Company (CAESS)
3) The ETectric Company of Usulutan (DEUSEM)

4) The Electric Company of Sensuntepeque (DESSUM)
5) The Electric Company of Santa Ana (CLESA)

6) The Electric Company of Ahuachapan (CLEA)

7) The Electric Company of Sonsonate (CLES)

DEVELOPMENT ASSOCIATES, INC.




Water and Sewer

Administracion Nacional de Acueductos y Alcantarillado (ANDA)

Telecommunications

Administracion Nacional de Telecomunicaciones (ANTEL)

Transport

1) Department of Public Roads, Ministry of Public Works (CAMINOS, MOP)
2) Hational Railroad of ET1 Salvador (FENADESAL)

Other Public Works Agencies

Ministry of Public Works, Department of Special Qeaources and Department of
Urban Development (MOP/ORE and MOP/DUA)

Establishing the Costs of Damage or losses

Each of the institutions included in this report has Tong been reporting the
physical damages resulting from guerrilla activity. For instance, the National
Power Company (CEL) prepares a weekly report on damage to transmission Tines
and other installations. Other institutions prepare similar reports but not so
ffequent?y. It is thus possible to count the transmission towers damaged or
destroyed, the bridges blown, the trucks and buses burned and the freight cars
and contents destroyed. They have not used a consistent method for
establishing the cost of each incident. Moreover, this report takes note of
three categories of damages and costs: Direct cost.of a specific event:
indirect costs of violent environment and consequent response; and, indirect
costs of deferring expenditure and investment. How this report treats each of
these areas of damage is described below.

1. Direct Damage Costs

This report uses the cost of reestablishing service as the basic cost
element. 1If service can be restored by repairing the object then the cost
of the damage is the cost of repair. Similarly, if an object destroyed can
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and must be replaced, the cost of the damage is the replacement cost. 1In
many cases only a provisional repair can be made and the full repair is
deferred. In such cases we have used the estimated replacement cost at the
time of the event plus the provisional repair cost as the cost of the
damage. When provisional repairs have been destroyed or damaged, we have
used only the cost of the subsequent temporary repairs thus avoiding a
double counting.

Indirect Costs

The existence of indirect costs of guerilia violence has been recognized by
all of the agencies covered but not all such costs have always been
identified and calculated. For instance, the Electric Power Company
maintains records eof the cost of fuel used in generation to replace hydro or
thermal power when the transmission net is broken. Similarly, the telephone
company has calculated Tost revenues. This report, as indicated in the
tables, has made a Special effort to identify all such costs.

Most indirect costs, the cost of maintaining an expanded gquard force, for
example, show up in agency accounts as an expenditure. Other indirect costs
or losses can be documented from accounting records, the best example is
Tost revenue or sales. In deQe?oping information on this indirect damage
the problem has been to seek out all such Tosses and damages whether
resulting from actual damage, the need to protect against damage or from the
general environment of threatened violence which influences management
decisions. Assigning costs has been easy, what was actually spent or lost
shown in the accounts is the reported cost.

. Cost of Deferred Investment

The public service institutions have had to defer investments in expansion
and improvement of services, improved facilities, routine maintenance and
repair, rep]acemeht of obsolete or worn-out equipment, etc. This deferred
investment has obviously resulted in inefficiences, higher maintenance and
repair costs, reductions in levels of service and benefits (income) foregone.

S DEVELOPNENT ASSOCIATES, INC.
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There is another kind of deferred investment related to the direct damage
costs. In many cases, especially in the Ministry of Public Works, damages
sustained are not repaired or destroyed equipment is not replaced. This
failure to keep up the infrastructure or equipment base implies an indirect
cost. ‘

In the case of heavy and light equipment of the MOP, this report assumes an
indirect loss to the agency equal to one fifth of the market value of the
eduipment in each of the five years subsequent to the date of the
destruction. This recognizes that there are two costs involved when an
equipmenf item is destroyed: the value of the equipment itself and the
value of the work it was expected to do.

Deferred public service investment in some facilities has been identified
and listed. The cost of deferring the investment is considered to be the
opportunity cost of capital for each year that the investment does not
produce a return, beginning with the originally p1a%ned year of start-up
service,

Costs to Users of Public Services

No report on the damage to public service agencies would be complete without
some mention of the costs incurred by the users of those services, i.e., thg
private sector. A full study of the jmpact on the private sector of
guerrilla violence will require greater and different resources than those
available for this report. However, some attempt at both quantifying and
generalizing the private sector experience has been attempted. The
information was obtained by interviewing management officials of specific
industrial establishments and asking them to estimate the cost of power
outages or other disruptions. Interviews were also held with industrial
associations, AlTl concerned agreed that the breakdown in telecommunications
was costly but none had attempted to calculate the cost. Almost all had
attempted to calculate the cost of one hour of lost electric power, i.e.,
the benefit/cost ratio of the installation of standby power. In some cases
the measure used was the Toss of production at market price. This measure
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may seem somewhat arbitrary since in many cases Tost production is made up
and sales are not completely Tost. However, spoiled or wasted raw
materials, wasted labor, machinery overhaul and special cleaning, interest
costs of stored inventory, administrative overhead and administrative
inefficiencies during blackout have not been separately calculated and
consequently lost production is a fairly good measure,

A steel company has calculated the cost of a one hour shut down of
electricity on the bases of : labor costs, overhead and the "semi-fixed
costs® of variable costs. In one department the} add the cost of fuel oil
needed to reheat an oven. In recent years each one hour break in power
supply has entailed a cost, depending on the process involved, of from

Us $386.00 to US $167.00.

5. The Cost of Re-establishing and Extending Full Public Services

Finally, this report sets forth what it will cost each agency to repair
damage to restore and expand service. This is related to the financial
resources available to the institution to meet these requirements.

<Y

. Producing Data for Future Projects

Using the tables developed for this report and the methodology described
here periodic reports on direct and indirect damages should be easily
produced.

0606D/4.86
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