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I A. History and Current Status 

The econonic life of El Salvador has been characterized since 1999 by political 
violence including an organized armed insurgency with a cl early defined 
strategy of economic and social disruption. Nhi le insurgent strategy has a1 so 
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 sf this report. The 
insurgent strategy has been ef fective; the disruption of electric power 

service, telecommunications, water and sanitary services, road and rail 
transport has reduced production, investment and csnsunption 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 bccurred before 1984 
with the exception of one of the major bridges, The telecommunications system 
suffered major attacks on a relay station in 1385 and an earth-satellite 
station in San Julian, Izalco, was at%acked and damaged in 1983. Since then i t  
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 guerrilla point of view highly cest- 
effective. They provide maximum disruption at minimum cost or risk. It has 
been suggested that, as the Governrnent authorities establ i sh mi 1 ibry 
superiority over the guerrilla forces, the level of violence directed against 
public services wil1. 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 s f  service and repair and 
operating costs to the various agencies, especially electric power. 



d
 

z
x

 
KD

 

a
-
 

- 
m
 

M
 

d
.
 

n
 

B
 

0
 

0
 

k
c

 
3
 

m
 

fl
 

ct
 

L
A

 

@3 @
 

f=
?
 i3- * a, CT -4

 

(D
 

va
 

LA
 

3
 

0
 3 a-
 

J
 

(1
, a
 

4
. 

-
i 

dl
, 

Cs
 

C
t 

0
 
0
 

U
) 

h
t 

9
 

-h
 

a
 

ID
" 

'B
 

o
d
 

m
 

c
b
 

4
.
 

0
 

9
 

0
 

-h
 

7
 

2: IB
 fl 9
 

$2
 

a
 $
 

-5
 

m 8 rn
 

V
I 

c
b
 

w
 
0
-
 

r
d

 
4
-
 

3 a PZ 4
s

 

3
 
0
 

-5 m
 

Po
 

rn
 

iC
 
a
 

a
 

C
, a $

3
 

co
 

CD
 

en
 

V
, 
c
 

LA
 

&
 

SU
 
d
.
 

J
 

ID
 
a
 

8 8- B li)
 I
 

6
9

 

a
 

@
 

d
.
 

3
 
a
 

4
.
 

-3
 

m
 

0
 

k.4
- 

n
 

0
 

V
I 

r4
. 

U
1 -4
 

3
 

m
 

m
 

ID
 

a8
 

J
 

dl
, 

r
f 
3
 

E
i

 
d
.
 

-l
a

 

3
 

0
 

-a
 

0
 

-5 Q
 

<
 

6-
t 

dl
, 
0
 

9
 

m
 
a
 

3
 
4 

3-8
 
&

i
 

m
 

m
 

m
 

d
"
 

%
 

a
 

dl
, 

P6
8 

T
a
 

"
 $

3 
m

 
-1
. 

7
 

a
 

0
 

dl
, 

6
 

-a
 

0
 

w
 

1
 

-
4
-
 

1
;
 



The damage sustained It& in the deferral of 
planned investment, wwld have resulted in 
increased revenues, if%e%y planned 
investment is desig t ion o f  a firm; deferral 
of the investment w & iewstment is a 
significant element M i o n  or agency, it i s  
described in this r w  

This report makes an &gg;2Tua%e the c o s t  of 

interruptions in pub aS" * z=i6eg especially the 
private industrial sec wu%d be the cast t o  

the economy if it were a t  an adequate %eve%, 

Finally, the public a e  apportunity t o  

repair and rebut ld, -&E f i ture w i  1% be higher 
and resources lower The report shows 
this. - 

In sum, the purpas-Wr how mgi iirE: has cost the public 
service agencies to ma5 " despite the continuing 
guerrilla attack on i n f  1, In the case o f  the 
rat lroad, the report a$ maintaining rai 1 

service is just if i e h  af Fdlic Works, especially 
the M ighrvay Departme%:&? d, fiscal rather than 
financial, but the end - n i n g  services are 
related to the availa 



11, EXECUTIVE SUMFQRY 

A, Direct Costs 

?he d i rec t  costs of urban and rural  guer r i l la  sabotage directed a t  the pub1 ie  
service infrastructure i s  shown i n  Table 1, Most of th i s  damage was inf l i s t e d  
w i t h  explosives or small arms f i r e  or by burning, In the early years urban 
Ba$otage predominated, since 1980 rural areas have been mast affected. Some 
urban ac t iv i ty  continues, however, especial ly at tacks on smal let- te7ephone 
instailatdon$, 

i he host expensive damage has been suffered by the highway system o f  the 
, . 
~ i n f s t r y  of Public H ~ r k s  and the most cost ly  items of damage have been the 

hajsr bridges of the Pan American and Coastal Highways which account fo r  about 
I 

half sf a41 damage suffered. The national e l ec t r i c  power company has sustained 
h~ost  damage t o  i t s  transmission net. Destruction o f  transmission toviers .is a 
highly cost e f f ic ien t  guerr i la  act ivi ty .  The e l e c t r i c  power dis t r ibut ion 
hyktern (s ix  coqan ies )  was an early targa$ in urban areas irnd continues t o  
suffer  since i t s  transformers are easy targets .  ?loreover, the damage suffered 
by the railroad and i t s  i nab i l i t y  t o  offer  r e l i ab le  service has s ignif icant ly 
beduced i t s  usefulness, 

 he des-%ruc%ign sf telecomunisation ins ta l la t ions ,  i n  sow cases very cost ly  
hamages t o  mountain t o p  repeaters and t o  the ear th-sa te l l i te  s ta t ion,  i s  an 
exampie of an important nuisance ef fec t  o f  guer r i l l a  sabotage. No businessmen 
iitervieiqed could quantify the cost o f  interruptgd national o r  international 
kbiephone or telex service. All considered i t  i s  important in terms of 
reiationships w i t h  suppliers and customers. All considered i t  t o  be one more 
example of the environment of c iv i  l violence tha t  discourages private 
investment. In terms of psychological impact, attacks on urban pay phone 
booths, junction boxes, etc. ,  are also very cost-effective for  the guerri 7 la%. 
Even more so has been the e f fec t  of isolating rural areas by destroying local 
telephone offices,  



The damage t o  water and sewage service has also had an isegortant psychological 
affect  on public opinion, 

The t o t a l  cost of a l l  d i rec t  sabotage is  e s t i m t e d  a t  2%,548,400 colones, A t  
the then r a t e  of exchange t h i s  i s  the equivalent of US$l@n827,360. Some 
additional repair costs t o  major s t ructures  which will  be .incurred unt i l  
the middle of 1385 will bring d i r ec t  costs up to  an estiaated 107 million U.S. 

do1 lars ,  This i s  an estimate, not a precise costing, s i e e  the price attached 
t o  an individual act  sf  sabotage can vary according t o  costing method 
used. As described in the Annex on Metholodogy and in a Introduction, t h i s  
report uses a damage cost estimated midway between depr&ated book value and 
ultimate replacement cs$.t. 

B. Indirect Costs 

Indirect costs of guer r i l la  violence are shown f n  Table &I, They to t a l  over 
one bi l l ion colones and i l l u s t r a t e  the point tha t  the i d i r e c t  costs of 
sabotage, the ripple effect ,  tends t o  be greater than the orjginal cost. The 
two major targets  were the e l ec t r i c  transmission net of the national power 
esqany and the Ministry of Public Works. In the f i r s t  mse, the major 
indirect costs are those for  seclnrity.installatl 'ons and s ~ r v i c e s ,  petroleum 
products for  emergency generation and los t  revenues fro% issterruptions in 
service. In the second case, klOP, the indirect costs am los t  revenues from 
budget reductions. This has been a major constraint on We system" s b i l % t y  t o  
main.tain roads, highways and bridges, In the other casri, most indirect costs 
have been los t  revenues, b u t  the water system has had t o  s,pend considerable 
sums on a l te rna te  elec.tric generation t o  maintain water s r v i c e  d u r f n g  major 
power interruptions. 

fable  I 1  shows another interesting i ~ a c t  on the water a& sewer system, ANDA 

uses e l ec t r i c  power t o  pump water. \ihen e i ther  CEE or GESS are attacked, ANDA 

lose? power; i t s  e lec t r ic  motors are  highly vulnerable %a power surges and are  
burnt out,  an indirect damage tha t  may occur a t  considemble distance from and 
niuch l a t e r  than the original diredt  darnage. This i s  the ripple ef fec t ,  a stone 
i n  the pond makes a noisy splash b u t  the ripples spread uidely and do the 
damage. 
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Indirect cost to ANYEL and the railroad are relatively low, ANTE& technicians 
have been able to maintain the high earning international serv~ees, The 
railroads revenue losses have been offset by a subsidy from the Government of 

El Salvador, Tkqse further indirect costs to the economy, as distinct from 
costs to the railroad coingany itself, are discussed in Chapter 7 on the 
railroad and in Volume EI of this report, 

According to the Review sf the Central Bank of El Salvador, Banco Central de 

Reserva, for the third quarter of 1985, Gross Domestic Product at constant 
prices dropped a little over 20% between 1999 and %984, Most of this drop was 

I between 1974 and l982 with signs o f  slight recovery apparent i n  some sections 
I 

i n  "9983. $re1 itwinary statistics for I984 showed some further iyrovement 
offset by continued declines in coffee and cotton production, 

The period of civil violence coincides with a period of falling export prices 
for 61 Salvador's agricultural products and high prices for petroleum imports. 
Consequently, some stagnation in the economy was to be expected, But the f a c t  

i s  t h a t  agricultural production only dropped 19% in th*e period covered while 
induitrisl output fell 25% and comerce dropped 37%. This  could we1 1 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 t o  
the uncertain business and investment climate it has created, This would put 
the esst of the violence in 9954 market prices at about 2,s billion colones or 
the equivalent of a billion U.S. dollars, 

The following is a list of the financial needs, by service, for repairing 
damages sustained and starting a program o f  reconstruction and some extension 
or expansion of services. Et covers the years 7987, 1988 and 1353 and makes 
the rather heroic assuwtion that sufficiently peaceful conditions wi 9 1 have 
returned by 1937 to %tart on the task of infrastructure repair and replacement, 



RECONSTRUGTI ON REQUIREMENTS 

l 987 1988 TOTAL 

CEL 115.5 132.6 240,7 488.2 
Electric Distribution ?4,9 10-6 8.8 34,3 
Water t%,$ 4-3  4,3 13.0 

f elecomunicat ions 26.9 l,lb 50,O 91.9 

Highways 181.8 - 181.8 481-8 
P 

545 4 
337.5 329,7 485,6 1 152.8 

CEL has indicated that it might be able t o  meet the local costs s f  its 
investment plan in 1958 and 1989, This would presumably contribute about 96.5 
million colones to the reconstruction bill. ANTEL is financia8ly strong and 
apparently well managed. It should be able to obtain conventional 
international financing. The balance for just the f irst three years is a 
requirement of 984.4 million colones or 195.9 million U,S, dollars. Simply 
put, El Salvador is probably going to need at least US$20O million of 
concessional, or ~emiconcessional international financing in the first three 
years after the civil violence is brought under eontrol. . 

E, The Future o f  the Railroad 

This report contains a separate report on the future of the railroad (see 
Volume 11). 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-pas s. 
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111, EEmR%C ENERGY-GENEWWTION TRANSM%SSIBt4, AND DISTRIBUTION 

Eleetr ic  power in E l  Salvador i s  almost ent i rely generated by the National 

Power Company, the Comisisn Ejecutiva Hidroeleetrica de1 Rio Lempa, CEL, which -- 
. takes i t s  name from the r iver  tha t  provides the largest  part sf E l  Salvador's 

power, CEL produces 90% of a l l  power consumed; pr ivate  firms w i t h  t he i r  own 

generating plants produce a b i t  less  than 8% of the t o t a l ,  and several of the 
e l ec t r i c  distribut%on companies have small generating f a s f l i t i e s  producing a 
b i t  more than 22 s f  the t o t a l  consumed, Sales Q$ e lec t r i c  power i n  $984 
totaled 1,368,230 megawatthours (flWh1 t o  422,458 consumers o f  a l l  k inds -- 
industri a % ,  somerc ia l ,  municipal and sesf dent ia l  . Industri a1 users account 
for  34% of consumption, resident ial  users another 34%, government and 
municipalities 15% each and s t r e e t  lighting 2%, 

I The generating f a c i l i t i e s  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 Por t  of Acajutla i s  used only for  emergencies, W gas 
turbine near San Salvador i s  also used primarily in emergencies or t o  meet peak 
demand. A gas turbine was instal led in San i-figuel i n  11384 only as a resu l t  o f  

the emergency. Normally, the area served by the gas  turbine would be served 
from the hydroelectric plant on the Vower Lempa River. The transmission 1 ines 
from the generating plant t o  the San Miguel substation being under constant 
attack, the gas turbine had t o  be instal led a t  a cost f a r  the plant of 21 

million colones, financed by AID, and ins ta l la t ion  costs o f  2.5 million 
colones, financed by CEL. A return t o  peaceful conditions would make t h i s  
generation capacity excess t o  needs since plans already exist t o  develop the 
geothermal potential of the San Higuel area which would m e t  increased demand 
a t  f a r  lower cost. In 1984, hydro and geothermal generation accounted for  95% 

of a l l  e l ec t r i c  power delivered, The fuel cost o f  generating the remaining 4%, 
mostly steam generated a t  Acajutla, i s  considered a loss to  the company since 
i t  would not have been necessary i f  transmission lines had not been attacked, 
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The transmission net consists of 517 kilometers 119 lines) o f  110 kV 
transmission and 18 substations. Power is delivered %a the distributing 
companies or to the rural electrification net at the substations for 
distribution at 23, 34.5 or 46 k V .  CEL distributes directly about 9% of the 
power consumed, 4.8% to a few industrial consumers and 4 -24  to its rural 
electrification program, A17 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. 

nECTRICXTY DISTRIBUTION 

C O W  ANY 

Saw Salvador bight 
and Power (CAESS) 

Santa Ana Light 
and Power (CEESA) 

Sonsonate Light 
and Power (CLES) 

Usulutan Eight 
and Power (DEUSEIf) 

AREA ( S  1 SERVED 

San Salvador, 
San Niguel and parts 
0% the central and 
east  ern departments 
not covered by CEb 

% TOTAL, 

Santa Ana PO; 0 

Sonsonate 2,8 

Rhuachapan Light Ahuachapan 
and Power (CLEA) 

1 
1 

Sensuntepeque Sensunt epeque 
5 

Light and Power part of Cabanas 
? 
1- 

(DESSEM) Department 1 
1 

R. de Matheu Company TWQ small areas in 1 
Sonsanate Department 1 

The companies listed are private enterprises with the exception o f  DEUSE!! and 

DESSEM which are local mixed enterprise companies whose stockholders include 
CEL, the local private sector and the municipality. A19 of the distributing 
companies are in Financial difficulties and the smaller ones have been 
"intervened" by CEL with interventors supervising their management. While i t  
is difficult to attribute a11 of the financial problems of t he  distributing 



I 
companies t o  the guerr i l la  violence and i t s  s ide effects,  this has cer ta in ly  

.I been a major cause. 

The most serious and cost ly  damage suffered by the National Pokqer Coqany ( C E L )  

has been the destruction of h i g h  tension transmission lines and towers. This 
makes up over 88% o f  the d i rec t  damage coot, The other ins ta l la t ions  most 
attacked have been substationsa The ta rge t  towers have been the s tee l  frame 
towers carrying HPO ki lsvol ts ,  Up t o  the end of 4985, 452 high tension towers 
had been damaged i n 9,268 attacks* This means tha t  many towers have been 
attacked more than once. In f a c t  some towers have been attacked more than a 
dozen times. Repairs t o  the towers have usually been aecompl ished by bracing 
or propping the tower w i t h  long wooden poles and possibly some scavenged s teel  
beams, Mires are restrung and service restored. The next attack w i  1 %  usually 
further damage the s tee l  structure and seriously damage the wooden support, 
Ultimately, a complete wooden structure,  serviceable b u t  not ideal ,  rep7 aces 
the s tee l  tower, This wooden s tructure becomes highly vulnerable to  fur ther  
attacks, As noted, the 462 s tee l  towers were for  the 140 kV transmission 
system, Lower tension l ines  are usually carried on concrete posts. In the 
case of the dis t r ibut ion companies and. t he  rural  e lec t r i f ica t ion  system o f  CEL, 

concrete poles, the lower voltage l iner  and especially the transformers have 
been the prime ta rge ts ,  Machine-gunning transformers i s  a quick, easy and 
effect ive way t o  interrupt local service, 

0 

I In the eastern regions, whole systems of rural  distribution, poles, l ines ,  

I transformers have been destroyed and service has not been provided t o  sole of 

I these areas for  years, 

The ea r l i e s t  reported damage t o  the e l ec t r i c  power system was not t o  the 
National Power Company, CEL, b u t  rather t o  the San Salvador Light and Power 
Company, CWESS. The ear l  i e s t  damage reported was on November 19, 1998, when 
three switch boxes were blown up in a resident ial  area of San Salvador. Since 
that time, the focus of guer r i l la  s a b ~ t a g e  has shifted away from urban 
distribution t o  the transmission ins ta l la t ions  i n  the countryside, 



In the Santa Ana area, CLESA" most expensive damage has Seen the destruction 

o f  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 Prom CEL, 

The great direct damage sustained by the Usulutan Light and Porter Soqany 
IDEUSEM) indicates clearly how this company has suffered from being in the 
heart of the insurgency in the eastern region, 

Ns damage has been directly done to the installations of the Eleetric Light 
Company of Sonsonate, although they have suffered indirectly from damage to 

C%L8s installations. 

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

i s ,  but, in this area, i t  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 CEb are minuscule. 

The total direct cost of a71 damage to' the entire system, the National Power 
Company and the distributing companies is estimated at d78,806,900, just a hit 

over thirty,-one mi 1 lion U.S. dollars. 

fable EP-%E shows the indirect costs to the Electric Power System of the civil 
vjolence inflicted upon the nation since 1979. These indirect costs tend to 
fall into two categories: the ripple effect described above and the cost o f  

responding to the climate of violence, sabotage and insecurity, The indirect 
costs to CEL have been about eight times the direct cost, From Table EP-111 we 
note that CEL spent over 22 million colones in security measures. !Sore and 
more o f  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 fossi 1 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 interesting 
figu~e, although not so drmatically large, i s  the csot of additional a i r  
transport, Phis represents the use of helicopters to deliver repair crews $0 
damage sites and the use of helicopters as flying cranes, "skyhooksa, to 
transport and pf ace 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 
loss of revenue resulting from inability of CEH %o provideopower to them, 
There is again the ripple effect, f n  the case o f  the largest company, the 
Electric Light and Power Company sf San Salvado~, CAESS; the loss sf revenue is 
about 93% o f  all indirect costs. 1% is also about 176% o f  the direct costs 
suffered by that institution. 

D. Deferred Investment 

During the period 1999-1985, the electric power companies have been deferring 

investment, rshether in new ins%all%atisns and material or 'I'n maintenance of 
existing , investments. For examT&, CEH has deferred the development of 
geothermal generation ca9ljng for an investment of over 325 m%llian colones, 
In normal times, this deferral of investment would involvk a cost, the cost of 
benefits foregone, In the case of an electric power company, it would mean 
losses resulting Prom inability to meet demand, However, the frustrated growth 
of the economy has been suck that existing generation has been sufficient to 
meet peak demand. Electric power interruptions have resulted Prom destruction 
sf transmitting facilities, not from failure to invest in generation, 
transzission or distribution, The i~ortance of the level of deFerred 
investment lies in what it means in terms of financial requirements in the 

reeonstruction peri ode CEL est imates that the requirement for new generations 
alone, i.e., nothing for new transmission lines, not even the line into 
Guatemala, will exceed 7.3 billion colones, the equivalent of USb2GQ million, 

For the distributing companies, investment during this period w~uld probably 
have been counter-productive, Of course, if there had been no violence, demand 
would have increased and CEE would have met the demand from planned new 
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generating f a c i l i t i e s ,  especially geothermal plants in  the eastern regions near 
Berlin and Ahuachapan i n  the west. There is no reason to quantify suck a 
speculative indirect loss. However, one deferred investment i s  qui te  
noteworthy. For lack of foreign exchange, CAESS has not purchased metering 
equipment needed for  40,000 d i rec t  connection customers now being charged a 
Plat  fee. CAESS estimates non-metered b i l l ing  costs ~f about 2 million colones 
per year, 

W i t h  the exception of DEUSEM in Usulutan, none of the smaller dis t r ibut ion 
companies have given much thought t o  reconstruction and deferred investment. 
In fact ,  in the absence of redesign of the t a r i f f  structure, much investment 1 
would be unprofitable, For example, i n  rural  areas, the minimum monthly charge 
for  d~mest ic  service i s  1,25 colones (25 U,S. cents) f o r  7 kkih per month, This 
i s  the equivalent of two 25 watt bulbs burning four hours a night. The Santa 
Ana Company, CLESA claims about 8,008 such customers who cost mare t o  serve 
than they bring in. Investment t o  increase service to  th is  low demand sector 

b *  
cannot be justified.  

Every user of e l ec t r i c  power s ~ f e r s  sone economic loss when e l eq t r i c  service 
i s  interrupted, The indus t r ia l i s t  lases production, the business~wner sees 
off ice s t a f f  idle ,  the shopkeeper loses sales ,  even the resident ial  user has 

-B food spoiled and loses to the use and enjoyment of rJectr ical  appliances. The I 
losses from interruptions i n  the e l ec t r i c  power supply are second only t o  the I -7 
damage to  road and r a i l  transport in the economic impact on the nation. 9 
Unfortunately, the resources available f o r  the preparation of t h i s  report were 

-"lp 
not suff ic ient  t o  quantify f u l l y  these losses. The following represents sone I -! 
indicative information, I -7 

All of the e l ec t r i c  distributing companies were asked t o  attempt an estimate of ! 
the cost t o  the i r  c l ien ts  of interrupted service. Only three were able t o  
.reply. Table EP-IV was prepared by the Electr ic  bight Company o f  Usulutan, 
DEUSEM, in the heart of an area of violence. I t  was prepared on the basis o f  1 -7 
interviews conducted by a young engineer on the s ta f f .  He was asked t o  comnent I "j 

on the margin of error of his report  and said tha t ,  in the case of agricul tural ,  3 



camercial,  and residential looses, he could be off 18% either way. He thought 
that the infomatiow from industrial users was quite accurate since the I 
establ ishments concerned were experienced in cafculat ing thei r  costs, The I 
residential figure i s  probably the least accurate since i t  i s  hard to  measure 1 
the damage suffered by household appliances from current fluctuations and I 
interruptions, In any case, i t  i s  interesting t o  note that th i s  company I 
estimates t h e i n d i r e c t d a m a g e t o i t s c l i e n t s a s f a r h i g h e r t h a n i t s o w n d i r e c t  1 
and indirect damages, over three t ines as  high, i n  fact.  The data reaffirms a I 
need for  the study of the direct and indirect cost of violence to  the private I 
see tor, 

The Electric Power Company of Sawsonate [CLES) used a d i f f e r e n t  approach, I t  
sent out 22 questionnaires t o  i t s  principal customers asking them to estimate 
indirect cost j n  various categories such as lost sales, overtime wages, fuel 
costs, etc. I t  received 19 replies and the results are sumarized on Table 
EP-V. 

Again the indirect costs t o  only half of the coqany's customers exceeded the 
indirect costs t o  the company i t s e l f ,  This was i n  an area s f  reSative1y low 

guerri 9 la activi $ye . The Sonsoaaa.te Power Company i t se l f  s ~ f e r e d  no d i rec t  
damage, The 1% customers responding elained indirect costs of 9,687,867 
colones in 198%. In that year GEES, cut off service t o  i t s  customers for a b o u t  

165 hours (see back-up f i l e s )  or a l i t t l e  over three hours per week. The cost I 
per hour per principal customer  as about 1,000 colones sr 408 U.%, dollars. I 
The Light and Powes Company of Ahuaekapan queried i t s  principal customers; i t  I 
has only one major industrial customer -- a text5le plant -- and received I 
similar data. The loss t o  the customer, in terms of lost sales, excee$s the  I 
loss t o  the power company from lost  sales of power, 

The general managers o f  several industrial establishments in San Salvador were I 
asked t o  estimate the cost t o  them of lost electr ic  power. Two t ex t i l e  plants, I 
one making consumer products, one producing industrial texti les,  calculated the I 
value o f  lost production and provided data on electrical power consumption per I 
month. 80th plants work three daily shi f ts  so lost  production cannot be easily I 
made up if a t  a l l ,  By dividing lost production by lost kWR of power, i t  was 
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df scoverd that  the cost of one los t  KWH meant between 0383.75 and US$4,75 sf 

l o s t  production. These figures need refinement, adjustment For savings in 
unused other production inputs, for  example, b u t  they are by no means out of 
l ine  w i t h  the ten-year-old resu l t s  of the World Bank's Study on the Economics 
of Power System Rel iabi l i ty .  

A steel  plant calculated i t s  cost of operation f o r  one hour of idleness, taking 
into account labor, fixed and semi-variable costs.  Loss of production would be 
a less meaningful measure in t h i s  case because the plant i s  not working f u l %  
time. In the s tee l  shapes department (mos"c%y rebar],  the cost was estimated in* 
1985 a t  965 colones (US$3869 per hour; in the galvariized sheet plant, the cost 
was 879 colones (US$351) per hour. 

A plas t ics  plant estimated los t  production a t  k7,60Q per hour, Phis plant also 
operates 24 hours a day. "fey have a waste recovery system so tha t  spoiled raw 
material (p l a s t i c )  i s  not a t o t a l  loss. However, they have had t o  abandon the 
use of certain materials and certain l ines  of production because three or four 
minutes o f  power interruption could cause ten hours of lost  time in disassembly 
and cleaning a machine. 

Finally, as a small indication o f  what the i v a c t  of . los t  e l ec t r i c  power might 
be on commerce, one company estimated tha t  i t s  sales  and administration s t a f f s  
work a t  about 30% of efficiency when e l e c t ~ i c  power goes off and l ights ,  
typewrf t e r s ,  a i r  conditioners, copying machines and coffee makers a71 are lost .  

The above i s  rea l ly  only anecdotal material w i t h  a few numbers attached. A 
complete study of the i q a c t  of power shortages on industry and commerce i s  
needed. I t  should be based on detailed questionnaires and a broad sample o f  

enterprises. I t  will  be most needed when the c i v i l  violence subsides, los t  
ground i s  recovered and sustained development groi&h i s  again possible. 

The ttational Power Coqany (CEL) ,  has borne the b r u n t  of both d i rec t  attack 
costs and of indirect costs, The costs have escalated over the years, One 



measure of the i r  damage i s  the i r  relationship t o  operating revenue, In 
9980, CEb had d i rec t  losses of 1,987,600 colones and $%direct losses of 
23,769,000, In 1980, CEE enjoyed a net operating revenue, a f te r  a l l  
operating costs,  of 84 m i  l l ion  colones on sa les  of energy of 135 m i  l l ion ,  
Operating earnings were 62% of sales. Direct and indirect damages were 36% 
of earnings; they were 19% of sales. Xn 1984, earnings from operations were 
69 million colones on sales  of 185 million. D%rect and indirect damages 
totaled 85,l million colones or 725% of earnings, %boa 471 of sales  of 
power, Operating revenue as a percentage eP sales  drwped f r ~ m  62% in l98t% 
to  37% in 1984, 

The opposite side o f  the coin i s  the great increase % w  operating cas ts  tha t  
began iw 1984 as d i rec t  and indirect damage rose, Twa items i n  the prof i t  
and loss statements take on i ~ o r t a n c e :  the use gi" petroleum fuels  and 
security costs which f i r s t  appear i n  the earnings s tatment  of 7983. By 
1984, these two items make up about one-third of' a l l  costs of operation. 
Financial statements f o r  I985 were not available.  Balance sheets and 
earnings statements for 1980 through I984 were available, The trends they 
show are reportedly continued into 9985 and w i  17 go en into 1986, Two 
trends are d i rec t ly  related t o  t h i s  report: aperat ing costs are going up 
much fas ter  than  sales; accounts receivable are increasing as a percentag; 
of current assets.  In s iq ' f t ;  and sbviot.ls terms, remnnhg a power company 
that  somebody keeps blowing up i s  expensive; customers are net paying their 

bi lf s and a cash problem i s  inevitable. (Note: the CEL f inancial  statements 
are in the back-up data provided t o  USAI3/San Salvador,) Finally,  the 
devaluation of the colon has greatly worsened CEbb  position in terms of 
cash versus imedia te  debt services needs and overall debt/equity r a t i o ,  
which was already weak. 

The $an Salvador L i g h t  and Power Company, CAE$$$ i s  the largest of the 
private dis t r ibut ing companies purchasing power from CEL, 1 t covers 
principally the c i t y  of %an Salvador b u t  a lso has a rural e l ec t r i f i ca t ion  
program ( largely out of service a t  the moment) and serves several other less  
urbanized areas, But overwhelmingly, GAESS i s  co-terminous with greater San 



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 r a t i o  is  l e s s  than unity, the cowany has a cash 
problem. The company i s  profitable,  b u t  net income as a percentage of sa les  
has dropped from 6% in 1982 t o  less  than 3% percent in 1985. 

Both CEL and CAESS have ambitious, and necessary, plans for  rehabi l i ta t ion 
and deferred investment for  the years ahead i f  the civi  1 violence i s  brought 
under control. Both hope t o  deploy some of the i r  resources toward new 
investment so a s  t o  assure international Pinanci a1 support, Continued 
direct  and indirect damage from guerr i l la  sabotage will  make any such 
csntribut ion Prom the companies ex t remly  doubtful. 

Ihe f ive  smaller private [or mixed, i n  tbe cases of Sensuntepeque and 
Usulutan) companies are worse s t r a i t s .  A17 are currently losing money, A 1  l 
are in debt t o  CEL and four have been "intervened" by CEL which in e f fec t  i s  
managing them. These are not l i t t l e ,  poorly managed fly-by-night 
companies. The Santa Ana L i g h t  and POW& Company made money up  unt i l  two 
years ago, and i t  was started over ninety years ago. Jhe increased use of 
potruler purchased from CEL t o  replace cheaper power from i t s  own smal l 
hydroplant has aggravated the s i tuat ion and CLESA's debt t o  CEL i s  growing. 
Under proper circunslances, an end t o  violence, reconstruction of the 
generating faci  l i t i e s ,  a rational t a r i f f  s t ructure,  and prompt payment of 
the i r  power b i l l s  from government agencies, CLESA could be profi table  for 
another century. A t  t h e  moment, i t  looks as jf CLESA will  be unable t o  
survive as  a private company. 

The Usulutan Light and Power Company (Distribution Electrica de Usulutan, 
Sociedad de Economia Ifixta - DEUSEM) i s  as i t s  name shows, a mixed 
public-private enterprise. Xts shareholders include CEL, the municipality 
and thealocal private sector. 'The company i s  over 25  years o l d  and unt i l  
1980 enjoyed healthy growth and profitable operation. In fact ,  the 
municipality never had to  pay a l igh t  b i l l ,  the b i l l  was covered by i t s  
annual dividends, However, by 1986 the p ro f i t  had dropped t o  a t iny  margin, 
8.9% of sales  and losses have accumulated every year since. 

DE'I'ELOP.PIEST ASSOCIATES* IXC. 



.
 

--
_ 

C
_

 
.-
--

 
P

C
"
 

:- 
?---? 

i
T

 
. 

. 
!
 

2
 

m
 
4

4
.

4
-

5
r

a
-

4
 

X
W

*
 
u

l
m

o
s

 
o

r
n

m
a

c
n

~
m

 
m

 
m

 
-5

 
cr
 

4
 

m
 

S
5

.
2

 w
 

a
 

-a
 

.
=

A
g

g
G

 
m

w
 Ba

 
G

 
d
-
"
B
 
3
 

-
d

-
4

.
X

-
d

.
O

 
a
 

z,
C

3:
 3

 
-5 

m
z

 
a

a
/

a
b

g
%

m
~

-
%

w
a

~
-

%
o

7
1

Q
b

-
$

~
m

 
3
 

A
-

Q
m

W
 

we
 4

. 
3
 

m
 

0
 

w
a

g
.

a
-

-
$

 ~
&

P
w

o
&

-
%

~
 

6
-

c
r

 
m

 
~a
 
c
 

a
 

O
W

 4
4

.
-

c
+

 
6
,
 

=c
 

ac
 

0
&

&
W

m
 

4
.
 

5
 

b/
B 

t
D

P
l

C
T

-
"

7
 

-
I
.
 

-
i 

E
L

I
3

0
 

m
 

0
 

3
 
a
 

W
W

-
3

<
-

$
@

B
r

B
 

r
o

 -
"
.
a
 PI
 

0
 

~
Z

-
e

~
b

c
I

e
 

n
 

A
a

o
a

m
o

a
z

n
m

m
4

-
8

.
g

b
z

z
 

0
 

&=
 0

 
7
 

J
 

0
Z

r
8

"
b

F
d

Z
r

 
c
 

6
3

6
4

3
 

S
 

-
&

+
D

m
 

0
0

1
X

d
-

 
z

6
t

=
3

-
+

)
a

w
 

h
3 
-
4
 

G3
 

re
 
10
 

4
 

--
a
 

9
.
 
s
 

%
r

e
3

 
-

0
a

t
.

w
 

C
D

h
B

S
-

 
vr

 
0
 

E
 

d
 

J
 

m
 

m
 

-
a

 
a
 

m
 

c
 

a
D
 

G
3

W
 

6
-

C
r

*
O

r
t

e
 

B
D

Z
T

J
%

 
~

)
%

L
-

c
S

r
b

 
6

~
3

 
@

-a
 

&
-

i
-

+
3

-
8

C
S

-
O

 
c

)
Q

&
-

~
v

)
 

m
b

a
-

-
g

m
m

m
m

(
~

~
1

f
s

a
o

o
3

-
0

 
C

-
7

-
-

d
-

S
C

D
O

 
4.9

 
63
 

3
-
.
*

 
C
 

W
 

"
8

e
b

b
Q

b
Z

a
 

V
) 

4
-
 

M
 

M
 

3 
% 

5
3

 
m

o
m

 
X

 
4
. 

g
, 

3
9

 m
m

&
-

<
 

-
-

)
a

V
)

V
)

M
 

c
 

o
m

3
 
c
 

i~
 

d
-

w
=

%
g

t
 

-
J
 

c
 

w
6

 
&

-
0

2
.

 
-

3
m

-
b

Q
m

 
C

D
-

+
 

6
a
 

x
 

m
a

 v,
 

7
 

c
 
1
 

m
~

-
-

-
a

 
3
- 

6
-
 

p
r

.
-

s
w

%
m

~
a

-
t

-
~

-
s

p
 

w
 
a

a
 4

.Z
; 

O
C

 d
-

(
i

?
d

E
:

 
e

f
S

u
4

C
D

 
.

T
s

O
J

b
a

 
2

.
M

 
KD 

Q
J 

-
0

 
d
-
 

m
m

g
-

5
 

s
~

s
-

j
-

f
~

-
s

w
a

&
-

r
t

-
-

-
s

~
~

~
 

d
1

 
%

%
0

8
 

A
.

W
(

0
6

&
8

@
 

d 
a/
a 

4
-
 

QB
 

M
4

-
4

m
 

'L
O 

m
 

c
t

m
c

=
v

,
 
z 

-3
 

Q
 

ia
, 

a
 

-5 
o
 

3
 

s
'
 

4
 

=
I

r
c

i
~

v
r

 
r

m
-

 
0
 

v
, 

m
 

=
s

(
i
.

w
g

$
.

u
-

-
l
.

 
m

3
a

&
b

-
-

1
.

~
~

1
0

w
-

a
&

3
 C

P
~

.
B

.
N

 
-b

 
e-

t. 
7

w
3

w
 

8
 

3
 

T
m

M
 

m
 

BbP
 

S
Z

3
%

B
P

0
 

w
 

O
 

--
A

 
IU

 
M

 
4
 

0
 

Fu
 

3
 

7
 

Q
B

W
m

c
t

 
2.
 

g
r
a

p
d

.
r
a

a
K

U
I
Q

 
L

 
Z

g
b

O
c

-
-

3
 

gS
B.
 

CD
 

-5 
m

-
t

p
a

v
w

 
a
 

-
r

-
s

s
c

f
=

3
s

 
m

~
3

m
 

'B
 

m
 

3
 

A
. 

~
1

.
 

da
 

&
. a

 
m

 
C

) 
-
,
I
.
 

o
 

a
 

4
. 

n
2

a
-

s
 

ca
 

n
 
1

 
a
 

J
 

4
.
3

 
3

%
 

m
0
z
3
z
E

-
 

G
 

W
"

$
I

I
 
-
-
p

-
c

 
5:

 
m

n
m

o
 

m
m

w
a

 
e
 

m
 

g
 
5
 

0
 

m
 

o
 

c
a

=
l
i
-
s

a
r

=
 

c
c

-
r

.
w

K
A

3
-

0
,

3
-

(
9

s
3

x
 

%
m

b
~

=
-

r
 

s
-

3
~

7
 

s
 

m
e

-
+

 
~

p
n

4
a

h
-

e
~

~
 

M
O

r
*

w
Q

*
~

a
&

-
'

*
 

-5
 
d
 

3
-c

e 
w

 
B

" 
m

<
m

o
 

aa
 

I
a

;
e

C
%

M
=

I
 

-
-

5
"

.
g

&
-

 
eL
a 

-
a
.
 4

. 
m

 
s
 

0
-

 
-s 

x 
6&

8 
Z

-
a

a
m

 
a
 

3
 

a
m

0
 

a
a

r
 

m
, 

2
.2

 2
 

~
C

T
P

,
P

S
O

O
~

 
b

n
w

w
m

 
m

w
 %

 
3

m
-

s
~

~
 

~
2

0
4

.
3

 
o

m
-

s
m

 
g

~
~

~
m

e
-

s
~

~
a

a
~

.
~

 
h-

e 
v

r
w

s
a

r
t

.
 

a
=

$
m

s
B

s
 

3
- 

m
 

"
"

"
3

"
 

-
3

S
E

E
 

4
-
 

m
m

e
w

 s
 

a
6

a
.

c
x

m
-

i
 

C
 
9
. 

&
 

4
. 
m
 

21
 

I
 

m
 

T
 

3
 
m
 

. 
g8
8 

4
,
 

6
1
 
m
 

W
6

b
O

b
-

$
3

G
L

-
J

-
-

r
.

 
-

-
.

&
-

3
-

-
h

m
m

 
8 

a
m

-
a

s
-

 
=

a
m

 
o

 
6-

t 
~

3
3

.
m

-
r

.
 

M
 

$3
 

W
) 

.s=
 

0
 

W
 

KD
 

b
a
 

4
 

m
 
5
-
 
--I

. 
4
.
 

m
 

@
~

~
d

a
o

~
a

a
=

~
%

a
 

rb
 

0
 

-
L

C
)

 
0
 

0
3

6
0

-
W

 
N

 
S
 

0
b

n
4

e
C

P
4

 
c

8
-

a
t

.
m

d
M

W
B

D
 

8 
o

w
-

s
'

-
B

a
w

s
 

$
3
 

rn
 

a
-

 w
m

m
2

e
~

 
0
 

c
 

"S
 

x
 
-
4
 

(B
 

A
"

.
 

I
 

m
m

 
r

t
B

"
B

-
s

n
&

n
 

P
 

@
-a

 
P

,
m

a
 

a
 

4
.

C
1

.
0

 
69
 

i
a

i
-

r
r

 
C

W
 

-
r
e
 
0
 

g
W
 

$b
B 

". 
(D

 
-

c
u

 
s

t
-

0
.

6
3

 
d

D
-

5
 

%
m

m
.

o
a

2
z

m
 m

 
an
 

&
-
O
-
-
r
.
U
3
 

gt
a 

w
 

8
 

a
 

B
" 

3
 

~
0

3
7

1
%

 
m

 
M

 
0
 

8
 

=
I 

W
 

m
 

3
0

-
4

0
 
4
.
 

T
l
d

E
s

o
g

k
 

h
g

1
a

z
Z

S
o

 
d
 

w
a
r
n
 

M
W

4
6

-
=

<
 

3
 
a
 

(
D
9
2
z
t
f
3
f
l
~
.
 

3
 

n?
l 

3
 

-
$

,
%

 
CD

 
l.0
 

E
u

h
-

e
-

4
 

6
1

-
m

 
W

W
-

4
 

EL
I 

6-
8 

0
4
. 

0
2

.
7

-
r

t
-

 
V

a 
-4

. 
a
 
a
 
d.
 

-5
 

&
n 

&
- 
r
 

s&
 

z3
 

u
3

-
4

-
5

 
4

*
&

G
 

h
.

B
.

c
b

Q
 

Q
J 

3
4

.
 

3
 

m
 

a
 

o
 

'5
 

0
 

a
 
z
 

3
 

m
 

a/
s 

3
-

 
v

r
r

n
;

I
-

r
.

L
1

p
&

=
3

 
p

s
w

w
 

m
m

-
3

 
rn

 
s
 

as
h 

G
2 

2
v

m
r

n
m

e
 

d.
 

6.0 
1
 
a

s
 rs
 

m
a

3
7

b
2

~
)

 
ba

 
I
 g)
a 

d
r
 

d
 
4
 

a/
a 

~
7

3
3

1
-

5
&

&
 

c
p

c
m

%
a

 
n

w
m

~
a

r
 

=
~
m
e
o
h
l
&
-
 

C=
 

6~
 

6
a

.
e

 
m

 
o
 

a
 

0
 

-4
. 

-
r
p

 
0
 
71
: 

d
.
 

0
 
". 

-5 
J
 

0
, 

Q
 

L=
 

6=
. 
d
.
 

d
.
~
t
.
e
r
-
i
l
,
d
.
r
n
g
r
a
-
a
 ~

t
k

a
 

o
-

h
m

w
3

a
c

n
 

s
m

p
s

 
-4

, 
'
-

0
 m

 
g

~
a

 4
. 

eo
 

a
 

6
D

-
a

 
i5
% 

c
k
 

-. 
".

E
L

I 
a
-
 

2
 

&
- 
0
 

"C
J 

4
 

3
 
c

i,
3

B
a

"
h

%
 

CB
 

--a
, 

%
li 

4
. 

A
-
 

m
o

o
 

Z
a

3
7

r
)

-
m

r
C

 
6

3
 

--a
, 

w
 

0
 

m
'1

8
 
3
 

T
-
5

 
3
5
3
0
 

rn
 

3
C

B
B

l
a

Z
O

 
s
k
 

.-
s
 

2
.&

z
2

s
V

g
-

=
$

-
$

 
g
b
 

o
z

w
~

v
r

 w
 

4
.
a

 
"1
; 

w
 

3
 

gs
 

t
s

s
d

a
o

 
a
 

&
-

a
 
.a

3
a

-d
e

 
Z

Z
T

-
 

&
 

a
 

3
 

a
D

g
Q

.
@

 
4

9
;

s
O

G
b

3
-

4
 

6
1

s
6

3
"

Z
a

o
 

-
4

g
t

-
Q

c
L

 
3

 
s

-
9

.
.
 

"
.
-

%
&

%
&

 
M

 
d

*
 

Z
3

b
S

-
a

W
g

g
P

~
 

C
)
 

=
s 

r
t

m
c

b
o

 
*
 

m
 
d
.
 
-a

 
~

>
0

6
%

m
m

@
A

m
 

o
 

&
- 

a
m

a
w

 
w

h
4

-
4

~
3

 
1

~
a

-
+

b
n

~
~

-
h

 
-5 
e
 

<
3

W
P

,
&

k
O

 
T

e
 w

O
2

 
a
 

‘3
 

2
"

"
"

"
 

m
 

z
 

d
.
 

4
 

"
M

g
)5

.:
 

g-
 

4
, 

* 
O

8
P

z
m

C
2

 
a
 

W
 --

'. 6
43

 
m
 

?
a
 

G
3

'd
a

-
j

 
E

u
*

o
e

3
~

.
c

r
~

-
 

P
6 

od
. 

d
. 

m
 

-
%

&
.
a

 
s

t
&

-
-

s
 

-+I
 

C
B
 

=%
 
-
r
.
a
 g
a 

o
 
r
-
.
 

8
6

4
3

-
-

4
6

"
8

m
w

&
 

n
o

a
m

 
.-I

. 
3
 
4
x
2
 
w
 

5 
* 

B
B

)
-

o
p

s
-

-
a

0
-

8
.

<
a

B
b

-
b

n
 

-S
 

3.
 
,* 

5.
 g

 
g
 

-a
 

~
r

n
 

c
 

a
 

m
z

3
m

=
<

m
 

m
 

0%
&

-3
-%

m
 

C
b

W
-

-
4

 
4
 

s
a

r
a

m
a

d
b

g
%

w
 

o
 

-
4

.
3

 
o

 
-

-
a

m
 
3
 

8
 

3
s

s
w

r
n

-
a

.
~

)
 

a
 

6
-

M
 

c
m

c
n

 
-
4
 

-a
 

-".
 w

 
-a

. 
a
 

4
 

-
5

.
2

 g
g

.
3

 m
 

EL
I 

-
B

.
~

B
.
&

 
m

 
4
 
s
 

a
 

w
 

n
 
a
 
a

n
 o
 

a
m

 
~m

 
a
 

. 
g8
8 

a
 

8% 
4
.
 

(=
: 

m
 

P
) 

E
u 

23
 

3
w
a
3
 

X
%
*
 

O
o

E
L

I
m

m
m

 
gr
a 

&
- 

%
&

(
%

a
 

m
3

m
-

3
 

P
d
 

m
 

4a
 

6.0 
(B

 
0

3
-

a
a

 
c

b
m

-
s

-
b

-
3

-
a

.
 

&
 

Q
 

a
 

G
 

0
 

-
a

 
e

a
r

+
!

=
 

~
"

z
3

;
B

O
@

-
a

z
a

~
B

P
 
0
 

bSr
t 

w
 

t
n
 

- 
3
- 

O
O

-
-

d
*

 
B

L
S

 
3
 

f
l
 

6%
- 

%
 

3
 

6
3

 
a

'
B

3
S

b
 

0
 

B
h 

0
 

m
 

6D
 

-h
 



have to be financed, The majsr investment deferred over the past six years. 
This would cost about 1,188 mi llion colones, CEH would meet aost sf the local 

, 

RECONSTRUCTION FINANCIAL REQUIREMENTS -- C6% 

.Total Requirements 1,349 million 

CEb Contribut ion 490 million 
_ _ _ . m _ o _ - _ _ _ _ _ _  

financing Needed 859 mi 1 lion 

The $an Salvador Light and Pot9gr Cowany Kooks to a three year progran sf 
repair, deferred investment and restoration of servic6 to its rural customers. 
It estimates a total cast of 50.5 million colones and hopes t~ contribute 16,6 
million of this amount from its own resources. 

The Usulutan Conpany states its requirements as T2,1 million over three years. 

All of the above is both highly speculative and highly indicative. It is 
speculative since the estimates have not been subject to yigorous 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 mill ion colones, that is, after all, 
more than two years total sales of power. 

The bottom line 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 US940 million a year for five years is a 
conservative estimate of thi s need. 

E)EVELOPSfEST ASSOCIATES, XNC. 
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The Itat ional Pelecomunicat imp M ~ n i s t r a c i c s n  Naeisna'Y de 
fe lecomunieat iones ,  ANPEL, SaX~&ar ~ i t h  telephone, telegraph,  
t e lex ,  radio  and television at & tnternaticrnal, I t  i s  an 

autsnomsus public agency. T43LBmV s&%ribers $0 i t s  tekppkowe 
service  located i n  San Salv rr &w ~ k i e s .  Telephone densi ty  a t  
the  end o f  9985 was 2,32 %el X @ a i ~ b b m n t s ,  a b i t  low for a 
country a t  E l  Salvadorns Ie  e i s  a considerable 
unsat is f ied demand f o r  %el  %&icsas=. gftk the exception of' the 
telegraph service,  a b.li"r;o% a~ sew- provided a re  very modern, 
National t r a f f i c  depends on dms a t s rmvenien t  mountain tops.  
In ternat ional  t r a f f i c  depcfi . m e  m ~ d ~ m ~  German-built ea r th  s t a t i on  a t  
%ta lco ,  west of San S a l v i ; d ~ ~ w & e .  biqhway t a  Sonsonate, 

3, Direct Damage 

ANTEL Chart P sumar izes  C i  sea ineb  by the i n s t i t u t i o n .  ANTEL 
Chart T E  provides further M i 
Damage t o  the  telephone .net vfi&espm;%di and has i n v s l ~ e d ~  a l l  sorts 
of i n s t a l l a t i ons ,  "Two s o r t s  t;. . hsald prakably $6 dis t inguished,  The 
f i r s t  i s  damage t o  the major  ns, especislly t he  repeater  s ta t ions .  I 
E'lajor a t t acks  took place i n  in r"n:Etzr& sf  1985 when the  repeater  
s t a t i on  on the  Picacho msun eras.?;& & San $alvadsr isas attacked 
and dynamited. Among the  a m tkt on the ear th  s ta t ion  a t  I 
Izalco. The great  parabolic h i t  by rockets w i t h  r esu l t ing  damage 1 
of over 1 - 5  million ecrlones. m m r s  aF this damage was t he  required 1 
rerouting of international  t k G u a t a V a  and Costa Rica a t  a cost  
of about 350,000 colones (US- YTH rspanse  t o  these  a t t acks ,  ANTEL has 
made major investnent in s i  RevmheFess,  the. parabolic antenna o f  1 
the ear th  s ta t ion  remains at- secoi'H%ess r i f l e  f i r e ,  A N E L  I 
has estimated the  cost  of &bcks z i t  jus t  under s i x  r n i l l i ~ n  i 

colones, a b i t  l e s s  than o d t o t a l  damage from ' I 
$ 

m3 
1 

* 



1979 t o  1985. The balance has gone t o  the destruction o f  a l l  sor t s  o f  

instal la t ions.  Much of 'the damage to  buildings and offices.  Blowing up 
junction boxes (armarios) continues. There have been a number of such at tacks 
i n  San Sal vador during the writing of t h i s  report  i n  February and March 1986. 

ANTEL ~ h a r t ' 1 1 1  shows indirect  damages costing 97 m i  l l ion colones. Less than 
the cost of d i rec t  damages. The f igure i s  too conservative. I t  f a i l s  t o  
include income f o r e g ~ n e  from telephone cent ra ls  which have not been ins ta l led  '3 , 

& 
because of the violence, If  this investment had been made as planned, ANTEL 
could have expected t o  receive revenues sf  76 mjl l isn colones in 1983, 1984 and 
1985, 

/ Costs o f  providing telephone service in 1155 were 67% of receipts. These los t  
revenues meant net revenue los t  of about 27.75 million colones and t h i s  amount 
should be added t o  the f igure shorn on the chart .  

The entry for  insurance and indemnities brings up a point that  t h i s  report has 
probably not covered adequately, Between January 1379 and December 1985, 53 
full-t ime A'ITEE employees and 14-day r a t e  workers have been kil led by guerr i l la  
violence, or nearly ten per year. The f igures  show the death benefits paid 
plus company l i f e  insurance provided t o  a few enrployees in 1983, 7984 and 1985. 

Although a number o f  managers from the pr ivate  sector were interviewed, i n  San 
Salvador and elsewhere, none of them could quantify the cost sf interrupt ions 
in telecomunications services. A1 1 were sure tha t  there were considerabf e 
costs involved b u t  nobody had sought to  calculate  then. There may be a good 
reason fo r  t h i s  lack. A generator can subst i tute  fo r  a power loss; a company 
can dig i t s  own well; what c a n ' t  go by r a i l  may possibly go by truck; b u t  a 
private telephone/telex system i s  n o t  a practical response. The Costs and 
inconvenience are accepted. For lack of data, t h i s  report has also been unable 
t o  quantify th i s  cost.. However, i t  i s  l ikely tha t  the cost t o  potential users 
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whose demands have not been met js greater than tha t  bsrwe by the exist4wg 

ANTEL estimates that  restoration of damage suffered t o  date will c a l l  f o r  an 
investment of a b i t  over 15 million colones in the f i rs t  year a f te r  a return t o  

normal conditions. Service will  have t o  be restared t o  those areas cut s f$  by 

the violence a t  an estimated cost of 46 million colones. A Tong deferred 
investment i n  service expansion should begin in about 1983 and the  propam now 

n o t  being carried picked up again,  

ANPEL i s  4n goad shape Pinaneially, Net income was 31% i n  gross sales  sf 194 
million colones in 1385, ice., about  62 million so%ones fw prof i t  available for 
investment. ANTEL has a strong equity/dedt rat t o ;  very positive quick r a t i o ,  
and substantial cask, Long-term international d e b t  i s  law. ANTEL i s  c lear ly  
f inancial ly  capable of meetir~g i t s . f inanc ia l  requiremenb for reconstruction 
and expansion. There could be a foreign exchange p rob le~ ,  b u t  that  i s  a 
national concern, 













Y, WMER AND SEWER 

The Nat ional Water and Sewer Administration, Adrninistracion Nae ional de 
Aceuductos y Alcantarillados, ANBA, was created in 7969 t o  provide water and 
sewer services t o  the en t i re  country, In l967, the Ministry of Health took 
over rural  services and ANDA limited i t s  ac t iv i ty  t o  the metropelitan area, 
Since 1971, i n  agreement w i t h  the Minis%ry of Health, ANOW provides water and 

sewer services t o  San Salvado~, the majar  towns in the inter ior  (mostly 
departmental capi ta l s )  and some rural vil lages,  As of 1985, ANDA provided 
services t o  176 urban loca l i t i e s  and 33 rural  areas, Some of t h e  so-called 
urban loca l i t i e s  a re  pret ty  small, in 8% of' them there are less  than 200 

customers hooked up t o  the system, Some areas of service are controlled by the 
guerri 1 las and among the indirect costs a re  uncol lected b i  ? ' i s  fo r  service in 
these. areas. 

ANDA, in addition t o  the usual head of f ice  s t a f f s  and departments, i s  organized 
into six geographic zswes. Three i n  San Salvador for  various parts  s f  the c i t y  

and three in the country -- Northern Zone, Western Zone and Eastirn Zone, The 

Northern and Eastern Zones have been hardest h i t  by the violence, the Oriental 
Zone especially hard k i t .  

Chart ANDA I shows d i r ec t  damages, Some items merit coment, F i r s t  we note 
tha t  ANDA was an ear ly target ,  %ha heavy equipment lost  in 9980 included a 
dr i l l ing  r ig ,  a back-hoe, and two heavy dump trucks. The back-hoe was los t  in 
Ghalatenango, a department which has long been a stronghold of the guer r i l las  
sand the scene of heavy fighting recently, See~ndly,  we note the heavy loss of 
l ight  equipment and tools in 1980. These were mostly trucks and equipment shot 
up  by guerr i l las  or stopped and burned. The drop in losses a f t e r  1980 does not 
ref lect  any reduction in violent intent ;  i t  indicates ANBAts decision t o  stop 
sending work crews into areas under gue r r i l l a  control. 



The damage to buildings and installations has been mostly to guwing stations, 
piping and installations outside of San Salvador, However, in 198% the central 
offices of AMDA in San Salvador were dynamited twice, with varying degrees of 

damage. Before that, in 1980, the main office was assaulted and occupied by 
the Bl oque 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 robberies of rural or outlying bill collectors, 

C, 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 
ANBA, the difference is even greater because ANDW has less costly direct 

damage. ANDA1s losses have been relatively inexpensive light vehicles and 
equipment. Rut the repercussion of this da~age has been great. Some of the 
items again require comment. 

Lost revenues (ingresos no recibidos) in the case o f  ANDA do not reflect 
services not provided, as in t he  case of electric power, They represent bi 17s 
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; DEUSE!! 

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 little to the national economy. But the suns 
are substantial; the arrears and non-paqments distort the finances of the 
agencies, seriously disturb cash flows and certainly represent some serious 
misallocation of resources including resources from foreign assistance. 



Two other items are related t o  the lost  collections,  Interest  ow col lectables  
[ intereses  psr morna, no pagadas) i s  uneel lected in t e res t  en uncol lected 
b i l l s ,  f h i s  i s  c lear ly an indirect  loss b u t  i t  Ss a lso  a financial  
dis tor t ion,  These sums, i n  a l l  likelihood, wil l  never be collected, Met they 
are  carried on the balance sheets as assets.  f h i s  overstates the net worth of 
the company as well a s  i t  earnings. The 'item "In teres t  Costst"costo por nora) 
represent interest  pa$d by ANDA resulting from i t s  inab i l i t y  t o  pay i t s  own 
b i l l s ,  whether interest  charges by creditors or by banks for  moneys borrowed $0 

pay b i l l s ,  I t  i s  a t rue  cost  b u t  i t  i s  also an example o f  distorted finances 
awd m i  sa l  located resources, 

Cost of additional energy represent t he  cost s f  operating stand-by generators, 
mostly i n  the Eastern Zone, 

The item of "Lost WagesK' (salaries caidos) i s  r ea l ly  lo s t  labor costs,  I t  
represents wages paid when work could not be done because workers were 
prevented from getting t o  work si.tes. The exception i s  the large sum in 1985. 
Over 4 million of the 5,3 million colones recorded represents the cost of labor 
disputes and assoe iated work stoppages. Normal ly t h i s  report would not include 
such an item b u t  AIVBA ins i s t s ,  t ha t  the labor troubles idere pol i t ica l  ly inspired 
and a resu l t  of the climate of violence and givi 1 s t r%%e in the country. This 
cost should s t i l l  probably be reduced by 4,468,800 colones, 

ID. Deferred ilaintenance and Financial Reauirements 

ANDA has had t o  defer a great deal of maintenance e i ther  for  lack s f  ressurces 
or the inabi l i ty  t o  enter  cer tain areas. In f ac t ,  deferred maintenance 

I reported by ANDA a t  31.6 million colones exceeds the estimated recsnstrrmctiour 
costs shown in ANDA Chart 111. I t  i s  the repor t ' s  conclusion that  i t  i s  too 
l0w by a t  least  t h i s  amount and tha t  AND# will need reconstruction, rehabi l i ta-  
t ion and expanded service financing of a t  least  45 n i l l ion  colones (US$9 

million) over three or more years. An analysis o f  the water and sewerage needs 
of the thousands of immigrants to  San Salvador From rural areas may increase 
t h i s  financial  requirement, International financial  assistance shsul$ probably 
be conditioned on management improvement. The organigram attached shows a very 
complicated structure which made writing t h i s  report  somewhat more d i f f i c u l t ,  

DETmOPJIIEST ASSOCIATES, %NC. 

- - - --- - - " - *.---- y I*..- U, -- an- r -r-.n-- r------.------ . - -. - --- 



ANDA Chart I11 shows no contribution from AMBA t o  i t s  reconstruction program. 
A t  the moment, t h a t  might be a f a i r  judgement. tlowever, AHDA did have pssi tive 
revenues up u n t i l  1983 and its severe cash flow problems are both o f  recent 
origin and susceptible of correction. ANDA should be able t o  start  
contributing t o  local costs of reconstruction within a year or so o f  return t o  
normal conditions. 











-56- 

V%, MINESTRY OF PUBLIC UBRKS 

The Ministry of Public Works is in charge of planning, construction and 
maintenance of the public infrastructure of t he  country, Operating under t h e  

~ i n i s t e r ,  the Direc torate of' PI anning coordinates, controls and supervises the  
following directorates and institutions: 

I ,  General Directorate of Roads [ BGCI, which bui Ids and maintains inter-urban 
highways, feeder roads and bridges tkrougkaut the country, This Iwstitution 
and 3ts infrastructure has been most heavily attacked by the insurgent 
forces. Sire~t losses are estimated at approximately kT54,006,8O0 
[US$51,680,QOQ) and civil violence has taken the l i v e s  of 46 persons in only 
the Highway Department. 

The major targets have been the larger bridges, ineluding the two most 
important in the country which account f a r  about tI56,606,OQQ of the t o t a l  
direct damage costs. Other damages have e s s t s  approximate9y d4,006,080 
(US$9,600,860) most of i t  in heavy equipment and vehic les, ,  

2, Directorate of Urbanism and Archi t ~ t u r e  (BUA) ,  which takes care of urban 
facilities and infrastructure. %Re cost of t he  direct damage has been in 
the order of d?,2OQ,OQQ, most of it in veh%eTes and equipment, One l i f e  has 

been lost, 

3, National Geographic Institute in charge of providing the national eataster 
and cartographic maps -in support s f  national progrinrms. The d i r e c t  c o s t  s f  

the guerrilla attacks has only been in the amount of 2156,000, b u t  the loss 
s f  l ives has been 15, 

DF,VELOPX%EXT ASSOCIATES, XSC. 



4.  The Geotechnic Investigation Center p~ov ides  specialized t ~ h n i e a l  services 
i n  the f i e l d  of geology, seismalsgy and behavior of so i l s ,  They reported 
d i rec t  losses of t244,008, most of 1% in equipment, and one l i f e  los t ,  

5. The Directorate of Planning i t s e l f  has suffered damages in the amount of 
$10,000 and the loss of one l i f e .  

The intention of t h i s  description i s  t o  show that  each branch of the 
agencies working with the Ministry of Public Works has been the target  sf 

guersi l la  violence which reached a h i g h  p o i n t  in 1981, w i t h  k73,00Q2000 in 
damage costs.  Losses from the insurgency were lower in 3982-NSJ, b u t  i n  

1984 when the guer r i l la  action increased, damages were in the range of 
k38,000,000. Apparently once the damage was done and good ta rge ts  became 
scarce, the insurgency turned t o  other ta rge ts  and much less damage was 

repor,ted. i n  1985. 

Most of the destruction caused by the guer r i l la  action uas directed a t  
disrupting the economy and creating panic and social  ins tab i l i ty .  The 
damages t o  the ?!inistry o f  Public Works f a l l s  into t h i s  category, and, t o  a 
great 'extent ,  the insurgency acsampl isked i t s  goals, 

The economy has slowed down, the construction and maintenance of roads have 
come t o  a ha l t  and the meager available resources f o r  infrastructure 
maintenance have been exhausted or diverted t o  cover emergency s i  tuat ions 
created by the violence. 

6- The Special Resources Organization (OWE) was established t o  channel 
resources into employnienQeneration, I"eece.e'ves funding from the Agency 
for International Development, Table A-7  shows the amount of the damage 
{mainly t o  equipment) caused by guerr i l la  action aimed a t  ORE in the amount 
of d301,400. Table A-8 shows disbursement of funds aade available by ORE t o  
two different  agencies from 5980 through 1985, I n  the case of  the !fOP, 

these energency funds have i n  small part  replaced the funds fo r  maintenance 
and repair t ha t  were n o t  included in the annual budgets, See organigram 
chart. 
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increase in attacks on road building equipment* All damage to MOP 

ins ta l la t ions  and materials drops off i n  1985, probably, a s  noted above from a 
shortage of easy targets ,  

The to t a l  direct  cost for  the idinistry of Public Works of damage for  insurgent 
sabotage for  the period of 1979 t o  1985 i s  not less  than d128,157,780 or 
USS51.5 millions. (See the following chart .)  

In the lqDirect Damage" Table A-1 ,  we have shown repair costs  POP bridges fo r  
each s f  the years since 1988. This was the cost of the repair a t  the time 
o f  or shortly a f t e r  the event of sabotage. T h i s  does not cover the f u l l  
cost of the damage, however, since, in the case of' major bridges, the f i r s t  
temporary repairs have not been enough t o  maintain t r a f f i c . .  Consequently, 
t h i s  year new temporary bridges will  be installed a t  the s i t e s  of the 
Cuscatlan, Golden and Moscoso bridges. The f i r s t  two are  over the Lempa 
River which runs a l l  the way across El Salvador and divides the eastern 
third of the country from the western part ,  The M Q S C Q S ~  bridge i s  on the 
Pan American Highway east  o f  San Miguel over the $an Miguel River. These 
are the three most important bridges in the country since t h e i r  destruction 
cut both the Pan American and coastal  highways and iso'lated the eastern 
areas. The s i tuat ion a t  Cuscatlan is described below in some de ta i l .  

In 1986 the planned expenditure on the three bridges fo r  access, abutment 
and support and placing of Bailey bridge sections i s  expected t o  t o t a l  10,6 

million colones. Pi le  driving costs ,  including purchase of p i fe  driving 
equipment will add 4.5 million eslsnes t o  t h i s  cost. The t o t a l  19.1 million 
colones (UST2.2 mi l l  ion) should be added t o  the d i rec t  cost of damage to 
bridges shown in Table A - I .  

W new bridge, b u t  of temporary type construction, i s  t o  be bu i l t  a t  Ci t i la  
over the upper reaches o f  the River Lempa along the northern border w i t h  

Honduras, The road involved i s  Central American Highway No. 4 t o  San Pedro 
Su?a in Honduras. Such a bridge has long been needed. The f a c t  that  i t  has 
n o t  been bui l t  i s  an indirect  r e su l t  of the insurgency, I t  i s  thus an 





exception t o  the ru le  that  provisional bridges are  used t o  replace damaged 

bridges, T h i s  exception recognizes the need f o r  a l ternat ive t r a f f i c  routes 

i n  this area of El Salvador, However, since i t  i s  not i n  response t o  d i rec t  

guerr i l la  damage, i t  is  n o t  included as  a d i r ec t  cost ,  

A number of the damaged bridges have been repaired using Bailey bridging 

material imported for  tha t  purpose by AID a t  a cost of US$2,650,000. This 
material had to  be painted, moved t o  s i t e s ,  insta'lled, etc. The cost of the 
local work i s  estimated a t  d2,750,080. Using the 2,5:l ra te  of exchange 

then prevailing, t h i s  resu l t s  in additional repair cost fo r  bridges of 

89,375,080, Phis i s  shown on the appropriate table ,  

A very typical example of the physical, economic and social damage caused by 

the insurgency, in relat ion t o  the bridge destruction, i s  the Cuscatlan 

Bridge. 

On January 1, 1984, t h i s  bridge was dynamited and comletely destroyed, 

causing a serious disruption of t r a f f i c  on the Pan American Highway, Some 

vehicles t r i ed  t o  cross the r iver  through the shallows, and several of them 

sank. and were helped out with the use of heavy eqetipmenta Some t r a f f i c  was 

allowed on  t o p  of the crown of the hydroelectric dam which was being bui l t  
9 
by a CEL contractor,,which roughly al leviated the t r a f f i c  problem. En the 

meantime, the contractor, with approval of the MOP, was ordered by CEL t o  do 

the necessary earth work t o  provide accesses and the embankment t o  p lace  a 
Bailey bridge, a job which was completed on the 20th  of January, a t  a cost 

of dl,000,000, only three weeks a f t e r  the bridge had been blown up. This 

solution, changed the topographical conditions which prevailed when the dam 

was original ly  designed and created the almost certain poss ib i l i ty  of losing 

the 8ailey bridge, when the rainy season arrived and the water elevation and 

the discharge would increase. By t h i s  time, the cro\$n of the dam was 

suff ic ient ly  finished, and i t  was decided t o  divert the t r a f f i c  to the t o p  

of the dam, an operation which was accomplished on about June 30 of the same 
year a t  a cost of d7,850,000. The Bailey bridge was pulled 'out, and t h i s  i s  

the solution tha t  prevails today with the aggravating inconvenience of a 
one-way lane of t r a f f i c .  



I t  i s  very important to notice that  t h i s  dam was not designed t o  accept 
laads and the vibrations which come w f t h  the constant heavy t r a f f i c ,  
!%oreover, the two turbines now i n  place could be easy objects of gue r r i l l a  
action, and the dam i t s e l f  could be blown up, For t h i s  reason a two-way 
temporary bridge (over pi l ings)  has been designed and i s  being bui l t  a t  an 
estimated cast  of d5,000,000, under the supervision o f  the U.S. corps of 
Engineers. 

Since a l l  these solutions are teworary,  the construction of a new bridge $0 
restore the Cuscatlan bridge t o  i t s  or iginal  conditfon st- bet ter  i s  s t i l l  
contemplated, b u t  the timing i s  uncertain, Nevertheless, we estimate tha t  
the cost of tha t  bridge would be around t58,880,066 $$78,000,000), 

The d i rec t  repair c o s t  a t  t h i s  moment j s  a t  least  k1,858,OQ6 and tha t  does 
no% include the cost of the Sailey bridge, transportstiaw and placement, 
which are included in the other cost table. The cost of  the approaches t o  
the two-way temporary bridge are n o t  included e i ther .  

This example shows the c o p l e x i t y  of repalring bridges, different than other 
structures or ins ta l la t ions  whieh have been damaged and repaired several 
times, such as e l ec t r i c  high power tow~ers, The Barge bridges have been 
damaged once but  have required several cost ly  repairs br temporary 
rep1 acements. 

A 1 1  t h i s  explanation indicates that  the cost o f  the damage caused by the 
guerr i l las  on bridges does not end with a simple solution; i t  i s  a 
continuous h i g h  cost ser ies  o f  disbursement. 

The 'G~lden Bridge," the longest bridge over the R i o  ternpa, has a similar 
problem, A temporary solution, using a railroad bridge, w i  17 be replaced by 

another temporary solution, a one-way bridge on pi1 ings, which w i  I ?  
ultimately have t o  be replaced by a permanent structure costing a t  least  
lJS$1Q million. 



C, Indirect Costs 

Table 2A i s  a su t ELamage costs caused t o  the different  

ins t i tu t ions  which af Public Works. The sum o f  the most 

important damages the MP fndicates a t o t a l  loss of d612,904,870 

(US$245,160,800) f -5% or 8609,950,000 (US$243,980,008) i s  the 

budgetary d i f fe r  funds not received, Chart 28-9.7 
shows one broken lim a t h e  af &e actual budget during the year and 

the other a s t raight  en-tiue af the budget projection from 7994 t o  

1979 extended t o  1985 

In order t o  calcu3 glaerrtr f ~ d f r e c t  costs i n  the F'10P, we assume that 

the ministry warks r uzy 3s (any private enterprise. I% does not 
produce revenue .h de sewfces, and i t  has losses. If a truck or 
piece of equipmehk we P\OP has t o  buy, repair or rent another truck 

t o  replace i t  so e narmaT operations; t h i s  i s  a d i rec t  cost which 

i s  reporbed in Ta*b%%W, W there me no funds t o  replace i t ,  the rental  

value of another t r  &?me during which the truck i s  n o t  available 

will  be the indirect. c ~ l t o s s ,  based on the cost of the truck a t  the 

time o f  the damage. m e  a,) The jam@ concept i s  applicable t o  heavy 

equipment. If the ney a? the'<equipmsnt damaged wsu'ld be the number 
of remaining years ,W&te af the incident t o  1935 and 20% a year i s  

applied for equip the iindtirect cost of the "Equipmen"c~ervice Loss" 

has been calculat e*s t h e  fast va lue  of the services of the 

material. This 3s,m8TaEzTe & 

If  equipment has:h ~e reparis cost appears as a d i rec t  cost in 

Table A-4. 

Indemnities, the lo  ast: to the Governnent, i s  the amount that  the 

family members will cardirrg ta  INPEP f!tational 1ns"ttute of Pensions 

for Public Employed ckiTdren reach the age of 18 or the wife of the 

deceased remarries, ges d200,06 a month with a minimum o f  t150.00 
per decedant, 



In the discussion o f  i n d i r e  af Publtc Vorko arid ow the 
chart which described them, ttm fir *Budge% Xns~ff ictencyatf 
Phis f igure was derived by t Ti= far  the MOP budget from I963 t o  
1979 and extending i t  t o  89& ed Tiare s%;&ames n ~ r m a 7  economic 
growth and relative shares 9s part of GDP an$ of t h e  ~'(QP 

budget as p a r t  of the entire wwe o t k  $%C%OX"S affecting the 

economy, f a 1  ling export price% 
example. Nevertheless, the hy t$m FRnff;;$ry o f  Public a r k s  d i d  

not have grkater budget reisam 
i 

following table  shows the Q% x tz%% md projected budgets, 

T h i s  i s  graphically show i n  

1979 
1988 
8984 
$982 
1983 
I984 
1985 
TOTAL 

When this  budget shortfall io nsidemtfaw along w i t h  the 613 

rni98ion co4~nes s f  direct danap= bridges and MOP equipment, the 
effects on the economy are no:s4mr - 

A great d r o p  in infrao writ. 

s Poor maintenance o f  h i  aa*, b ~ d g e s ,  e t c ,  



Ineff ic ient  use of manpower resul t ing from an inadequate equipment base, 
and 

e Reduced generation of employment i n  pr ivate  sector normally supporting 
infrastructure construction and maintenance. 

Two measures of t h i s  indirect impact are  the estimated value of a l l  maintenance 
deferred, 503.6 million colones and the inabi l i ty  of the Government of E l  

Salvador t o  meet i t s  counterpart comitment, 98.5 million colones, t o  i t s  
pr ior i ty  road building program of 245.7 million colones fo r  which international 
financing comi tments were avai lable. 

A detailed study i s  needed t o  es tabl ish the Pull irtlpact on the pr ivate  
transport sector,  b u t  deferred maintenance means higher fue l ,  repair  and other 
operating costs fo r  the transport  o f  persons and goods, 

Finally, there i s  a fur ther  secondary cost  involved when investments i n  

maintenance or construction are not made. Such investments are expected t o  
produce a return direct ly  or in savings. Given the opportunity cost of capital  
i n  E l  Salvador over the l a s t  s ix  years (probably between 90% and 75%) a return 
on infrastructure investmnt of about 20% would seem conservative. 

This report has not l i s t ed  the los t  return t o  deferred investment as  a n  
indirect cost of the violence, b u t  i t  should be noted here, i f  only t o  show 

t ha t  including the " los tu  budgetary resources as an indirect cost i s  actually a 
conservative measure. 

LOST RETURN TO B U D G U  RESOURCES 

YEAR DIFFERENCE 20% RETURN No, YEARS TOTAL COST 

TOTAL 609,95 



- 

Eo Deferred Costs 

The maintenance provision fo r  roads and highways i n  the MOP budget has always 
been l e s s  than tha t  required t o  provide an e f f i c i en t  transportation system and 
never sa t i s f i ed  the Ituse l i f e N  of the roads s f  El Salvador, The roads bui l t  
before 9999, which sa t i s f ied  the designated character is t ics  of tha t  time, did 
not meet l a t e r  conditions, when the increased la%d capacity of  trucks and the 
daily-annual t r a n s i t  average created a reduction in the l i f e  o f  roads and 
highways and consequently the need Pop i~g$)rovement in the maintenance program, 
Maintenance of roads and highways had a tendency t o  repair damage rather  thaw 
to  prevent i t ,  

A t  the beginning of 1999, the conditions became worse; the destruction of vi ta l  
structures,  such as  bridges, culverts,  pavements, ins ta l la t ions  and equipment 
caused by the insurgent forces, created the need t o  transfer t h e  meager 
maintenance funds toward other accounts, where the need could not be 

postponed. The damage caused by the use of the roads had a mu1t.iplier efFec%, 
that  means t ha t  a small darnage on the pavement, i f  not repaired, i s  multiplied, 
i n  s i r e ,  several times; as a consequence and w i t h  the years o f  no maintenance, 
a road w i t h  l i t t l e  damage, becomes practica71y destroyed, a t  leas t  the top 
course and the base material of support. Not a l l  the damage can be blamed t o  
the l a s t  5 years of insurgency due t o  the Fact that  the maintenance of p a r t  
years although deficient,  always existed, b u t  i t  i s  evident tha t  the l i f e  o f  

the roads has been reduced several years and, consequently, the costs  sf 
reconstruction w i  P I  be very h i g h ,  

1% i s  inipsrtant t o  indicate, a lso ,  t h a t  the enormous damage caused t o  the 
railroad system has transferred a t  leas t  70% of the cargo and passenger ' 

movement t o  the road system; increasing greatly the use o f  the main highways 
and, consequently, the deterioration of the road, 

Some roads, especially those located i n  confl ic t ive zones, are cowpletely 
abandoned, showing the i r  shoulders f u l l  b f  vegetatian and the i r  bituminous 
pavement with cracks caused by the weather, because the lack s f  use of 

herbicides and preventive seal ,  respectively, 



In order t o  estimate the damage f o r  lack of maintenance, the t o t a l  eas t  of ti 
roads of the country i n  d i f fe rent  categories, is  divided by the average usef~ 
l i f e  of the roads, which gives the cost of reconstruction and maintenance foi 
one year, Multiplying this  value by the f ive  years of abandonment, the sum 7 

invest, t o  reconstruct a l l  the roads of the country and place them in optimui 
condition n i l1  be found. Chart 3A-1, representative of the maintenance cost 
has been elaborated using a l i f e  use of 25 years fo r  asphaltic roads (specia 
primaries and secondaries), and 20 years f o r  the roads bu i l t  with cobblestoni 
or only base materials ( t e r t i a r i e s ,  rura ls  "8" and 'qfq and the vecinals). Fc 
information, Chart 3A-j shows the t r a f f i c  count in the two main roads of the 
country, the Pan American and the ~ i t t o i a 1  Highways. 

The Government of El. Salvador will lave t o  be prepared t o  s t a r t  a program of 
reconstruction of roads and bridges once the insurgency comes t o  an end and . 

country returns to normality, Eslimat ing that  by January 1987 th - i  s condi t i 01  
would be met, i t  i s  suggested that  a five-year crash program ending in 1991 
would bring the highway and road net back t o  a t  l eas t  the 1380 level, 

Chart A-9 shows the amount o f  money required t b  reach tha t  goal, using darnayi 

costs described in th i s  report plus the cost of a long deferred pr ior i ty  

program. The to t a l  requirement i s  estimated a t  909.1 m i  11 ion colones. 

The ava i lab i l i ty  of funds was obtained by adding the estimated projected 
budgets fo r  years 7987 - 7991 in the amount of t l ,  114.2 millions and assumin1 
very conservatively tha t  the :4OP could se"isl"de 25% of i t s  yearly'budgets ft 

a t o t a l  of 278.2 million colones for  t h i s  program. International financing 
comitments already ex i s t  f o r  177.2 million colones. From 7987 through 7931 
the country would have available fo r  the program $455.7  million (US$91.l 
mill ion),  

Subtracting the ava i l ab i l i t i e s  from the requirements and the unrnet need, 
excluding inflation costs ,  will  be 453.4 million colones (U,S. $90.7 million 
Inf ? a t  ion costs have not been consi dered. 
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I CHART 3A-4 

I MINISTRY OF PUBLIC WORKS 

Bef erred maintenance 
Highway and Roads 
Major Bridges 
Other Bridges 
Highway Construct i,on Equip . 

TOTAL 

Total Budget (estimated) 1987-999! 
Available f a r  Rebuilding 25% 

503,6 millions 
245-7 

- 118,O 

1,114,2 millions 
'278.5 

Internati~nal Conm~itments 1 7 7 2  

TOTAL 455.7 

I UNMET NEED 

Total Requirements 
Tstal Availability 

TOTAL 

909,1 millions 
455.7 
453.4 mill ions 

U.S-$ equivalent @ 5:9 = -------e-----e-a $ 90,7 million 



























VII, RAILWAY QF EL SALVADOR - FENAD&$& 

The railroad system in El Salvador was established primarily under 

authorizations o f  the El Salvador Government to foreign companies, as follows: 

' 

I ,  The origin of the railroad goes back to 1881, under a government contract 
for the eonstructisa of a 28 kilometer section from Sonsonate to the Port sf 
Aeajut la ,  It was inaugurated in June sf  1882, 

2, Pn Wprfl 1894, the construction o f  the railroad track between Sonsonate and 
Sarata Ana was initiated, and*was finished i n  1982 by "The Salvador Railway 
Company, L t d , "  

3. In 1895, the Government began t h e  construction o f  another railway starting 
from the  port of Cutuco (La Union) through San Salvador to the western p a r t  

sf the country. This cons.&ructi~n was c a ~ % e t e d  by the "International 
Railway of Central America" %IRCW% Company through a contract far the 
construction and operation of the  railroad between &a Union and Netapan with 
connections across the f~ontier to Guatemala. 

1, Due to increasing competition from road transport, in 1964 the Salvador 
Railway Company, Ltd., was no longer pro'fitable, causing it do break clauses 
of the original contract with the Government. As a result, in 1962, the E9 
Salvadar Railroad Admini strat ion (FES) was establ i shed by the Government and 
took over the administration of the company, In May 1966, the 
administration was passed on to the Cornision Ejectcutiua Portuaria Autonoma 

1 (CEPA) , 

2. By 1972 IRCA was no longer piofitable and failing to geet the terms of i t s  

contract, Thus, in that year, the Government took over- the administration 



of t h i s  railway. In 1974, t h i s  administration was passed on t o  Port 
Authority CEPA, and the new organization ca l led  "Ferrocarri 1 Nac ional de E l  

f a1 vadora (FENABESAL) was formed. 

3, In Hay 1975, the two firms, FES and FENADESAL, were united into one s t a t e  
rai  lroad-port company ( including the port of Cutuco) , cal led Ferrocarri l e s  

Macionales de El Salvador, FENADESAL, which i s  administrated by CEPA. This 
organization operates a railway approximately 600 kms, long with 1,000 
railway and 300 port employees. 

The ra i lway has suffered f rom the lack of investment funds, and has been 
operating continuously a t  a loss since i t s  formation in 4975. 

Beginning in 1980, the railrbhd operations have been greatly affected by the 
destruction of railroad equipment (locomstives and wagons), bridges, and 
track maintenance equipment by the guerri l l a  attacks. These actions, 
coupled with i t s  previous poor condition, have reduced tov the minimum the 
transportation of f reight  and virtual1.y eliminated passenger transportat  ion. 

Of a t o t a l  of 20 locomotives operating in 198Q, there are only 11 operating 
a t  t h i s  time; 3 more will  be rebui l t  shortly as a resul t  of AID'S purchase 
of spare parts. 

C. Future Role 

$1 Salvador i s  a small country which, while densely populated, has few major 
c i t i e s .  The role  of the railway would appear t o  be primarily the movement of 
shipping containers between the ports and the rnajor population centers. Also 
the bulk movement of products such as grains, f e r t i l i z e r s  and cement. I t s  most 
important role  will  almost cer tainly be the movement of containers t o  the 
Atlantic coast ports in Guatemala. Unfortunately, while the r a i l  connection 

I doe3 exis t ,  there has been no t r a f f i c  across the border in 18 years. 

b 

For passengers, i t  wil l  be very d i f f  icuf t for the rai  lway to  'be competitive in 
bath time and cast  with buses so the railway's ro le  will  probably be limited t o  
urban service in the San Salvador area. 

1 
i 
I 
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Table RR-I shows the cost  of d i rec t  damage t o  Iaeomotives, rol l ing stock, 
mechanical and track equipment, bridges, track, s t ructures  and telephone and 
telegraph equipment, The logic used for  determining these costs  i s  l i s t ed  
below. 

1, Locomotives Destroyed 

To the origfnal f l e e t  s f  20 diesel locomotives there have been 73  incidences 
sf damage, resul t ing i n  4 being damaged beyond rega i r ,  These locomotives - 
are 20 years-old, but, due t o  the f a c t  they are 3-foot gauge ( there are only 
4 railways w i t h  t h i s  gauge i n  the  Americas$ secondhand units are not 
available. I t  was, therefore, necessary t o  use th6 new replacement cost of 
a US$l million when detemining the 'value. Deducted from t h i s  f igure  i s  
US$250,000, the value of the salvaged parts and scrap. 

2 * 

% w  the original $Tee% of 519 f re ight  wagons, t h e r e  have been 67 incidences 
of damage t o  one or more wagons resulting in 24 being damaged beyond 
repa,ir. These wagons range, w i t h  fe~d exceptions, i n  age from 20 t o  72 years 
old. However, since there i s  no secondhand market for 3-foot gauge ro7l i n g  

stock, the new replacemen* cost minus salvage and scrap value has been,used. 

Of the original f l e e t  of 32 coaches, there have been 6 incidences o f  damage 
resulting in 1 motor coach being damaged beyond repair.  These coaches range 
in age from 38 t o  81 years old. Because the need of replacing the destroyed 
coach i s  ques.tionable, i t  has been given a nominal cost. 

I This equipment includes cranes, trucks, welding machines and scales most of 

I nh-ich was damaged beyond repair ,  The costs l%s$ed are $or used i t e m s  where 

I i t  i s  possible t o  obtain a similar used piece o f  equipment; in the case of a 

I specialized machine f o r  3-foot gauge, new prices have been used. 
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%we approaches have been used for determining the cost o$ the repairing 
1oeomotives. The actual cost o f  repairing a sample o f  12 Ioeomotives was 
determined and averaged and then multiplied by the total nunber of 

Iocomotives damaged. (Note: Some Vocomotives have been damaged as many as 
five times.) The total cost was approximately one mi llisn 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 
pPesent time; there are three lacsmotives awaiting repair and the estimated 
value OF the parts removed to repair other lscamotives is approximately 
equivalent to the one million colones, This, therefore, indicates that the 
estimates are accurate, The estimated values have bean used. 

The exac t  cost o f  repairing a sample of 2 5  wagons was determined. The 
average was then applied to the wagons repalred, This should be considered 
statistically accurate due $0 t h e  large n u d e r  of wagons pepaired, 

5 ,  Qthcr E 

This i s  primarily the mechanical repair costs of repairing track inspection 
or gang cars. These essts are based on the actual audited cost to repair. 

9 ,  ReraiSina Cost 

The cost of rerailing and removing damaged equipment is based on the actual 
audited cost a f  labor, but d0es not include the transportation cost ~f 

moving the equipment $0 the repair shopo 

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



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

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

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

This i s  the actual cost of repairing the equipment. A large part o f  t h i s  

cost was a result of a live, damaged power line coming in contact with the 
railway' s telegraph wires, 

E, Indirect Cost or Losses Incurred by the Railway 

Table RR-I1 shows the additional costs incurred by the railway for protection 
and for losses in revenue. An explanation of the costs and the logic used for 
the determination of these costs i s  show below, 

Prior to the operation o f  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. 

(I' 
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F, Reflected in Financial 

Table RR-III shows the cost or losses that  have been or w i  11 be incurred by the 
railway tha t  will  not be under usual accounting procedures, A description sf 
these items and the method of determination of the cos t  i s  l i s t e d  below, 

1. Deferred Maintenance 

Between T O O  and 200 people who would normally be used f o r  equipment and 
ins ta l la t ion  maintenance have been consistently employed in repairing damage 
resulting f Pom the violence. Assuming tha t  *the maintenance work would 
normal ly be jus t i f iab le  and of value t o  the smooth running of the rai  lway, 
the f a c t  that  i t  has n o t  been done will  resu%t  in, e i the r  higher than 
estimated deferred costs,  such as those resulting from accidents, or 
deterioration of the track, e tc . ,  i t  will  eventually necessitate that 
maintenance be done (such as ins ta l l ing  new c ross t i e s ) .  Po determine these 
costs that  have been used f o r  damage repair in Table 1 have been used and 
material costs,  have been added based on the typical labor material ra t ios  
for the particular department. In the ease of track, an estimate of the 
shor t fa l l  i n  the number of t i e s  instal led (46,000) T~wd been made fo r  the 

I material cost, 

2; Deferred Investment ' 

Plans were formulated i n  1380 f o r  an investment program that  included the 
purchase of 6 locomotives, 70 wagons, a container handling crane and 
material handling equipment, such a s  l i f t  trucks. These investments were 
e i t h e r  cancelled or postponed, 

The ef fec t  of these investments would have been t o  reduce the cost of 

operation and t o  increase revenue, To make an accurate determination a f  the 
economic impact of these investments would require a coprehensive study t o  
achieve a reasonable degree of accuracy. However, if t he  assumption i s  made 

that i s  made that a t  least  a 5% return would have resulted from the 
investment (approx. US910 million) then the los t  savings or revenue would be 
about US$O.5 million per year. , 
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I t  should be noted that  truck delivery through areas considered dangerous i s  
as  much as four times the normal delivery cost,  Calculation based ow the 
danger premium cost was not made. 

Passenger 

The railway, because of danger t o  passengers, has been forced t o  discontinue 
85% of i t s  passenger service. The buses are approximately 8,Ol colones per 
passenger per k i  lometer more expensive than the t ra in .  The number of 
passengers/km reduction from the f ive-year average was calculated and 

multiplied by 0.01 colones per km t o  determine the additional cost borne by 
the railway's passenger customers. %t should be noted tha t  buses charge 
considerably more f o r  areas considered dangerous, T h i s  has not been taken 
into consideration. 

3 .  Increased Suhsidy 

I The government covers the losses o f  the railway. The railway has lost  85% 

o f  i t s  passenger t r a f f i c  and 50% of the f re ight  t r a f f i c  b u t  has only been 
able t o  reduce i t s  payroll by about 24%, As a resu l t ,  i t  has a number o f  

surplus employees. The cost of these employees i s  an increased subsidy the 

government i s  having t o  pay d i rec t ly  as a resu l t  o f  the violence. 

H. Personnel Death and Wounded -- Related t o  the Railway 

Table V l i s t s  by rail~lray employees, army and passengers the number of people 
ki l led or wounded by attacks on t ra ins  and attacks on individuals. Over the 
six years, there have been: 

Ra i lway Emp 1 oyees 

Army 

Passengers 12 25 ---- &-at- 

TOTAL 106 2 10 



1, Investment Needs and Financial Status 

The management of the raf Pway has skokvn reasonable sk+l l  i n  operating the 
railway i n  what must be considered very adverse condit%ons, f s  their. c red i t ,  
they have kept the system operational and even devel~ped container unit  t r a ins ,  

Unfortunately, the railway i s  in very poor physical and financial  condition, 
?-!os% o f  i t s  equipment-is very o l d ,  and %his year i t s  operating costs expected 
t o  be 200% of revenue. I t  i s  also subject t o  r e s t r i c t i v e  govePnment and u n i o n  

rules ,  

Prior t o  any further s ignif icant  investmeat, there should be a program of 
technical assistance t o  develop a national plan f e r  the railifay, Also, the 
government and CEPA should imedi  a tely undertake a t  Beast t o  open negot i a t  ions 
with the .  Guatemala Railways, erea%e a marketing deparment, and allow the 
railway t o  acquire trucks t o  operate door-to-door service and t o  negotiate w i t h  

a the unions t~ increase labor efficiency, 





ANNEX : METHODOLOGY 

A, Collection of Data 

The information for this report was obtained from the institutions involved on 
the basis of questionnaires, discussions and intervieivs, The questionnaires 
consisted of suggested formats for tables reporting direct and indirect damage 
and explanatory notes on items to be ineluded and cost principles to be 
applied, The questionnaires were discussed when presented to the p u b l i c  

service agencies and while the data was being ,collected daily contact was 

maintained to identify problems in listing or in costing and to assure 
completeness and accuracy. Three basic sets of tables were developed: 
sumaries by year of 39% ddreet damage suffered, broken doww by kinds of 
installations sr material damage and total c o s t s  involved; summries by year o f  

indirect costs, Si,s"eing -the kinds of costs incurred; and a listing by year sf 
defer)-ed investment in plant, other infrastructure, heavy and light equipment, 
Some of these tables make up parts of this report. Resulting Prom a dialectic 

process, they are joint products s f  the agencies concerned and the study tearn, 

Because'the tables a s  originally designed were not appropriate to each o f  the  

institutions there is some variation among them. They ajl, however, reflect 
the same basic data and concepts. 

The agencies providing the d a t a  in this repor=t were: 

Electric Power and Gencrat ion 

1)  The National Power Conpany, 
(CEL) 

2 )  The San Salvador tight and Power Company (CAESS) 

3 )  The Electric C~mpany of Usulutan (DEUSEM) 

4 )  The E 'I ec tric Compan,y 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)  



I Admini stracion Nacional de Acueduetos y Alcantari 1 lado (ANDA) 

I Telecommunications 

AdminisWacion Nacional de Telecomunicaciones (APITEL) 

I )  Department of Public Roads, FZinistry of Pub1 ic  Narks (CN4INOS, MOP) 
2 )  tjational Rai lroad of El Salvador (FEMADESAL) 

Other Public Works Aaencies 

!*!inistry of Public Works, Department of Sgeeial Resources and Department of 
Urban Development (MOP/ORE and MOP/DUAJ 

5. amage or Losses - 

Each of the ins t i tu t ions  included i n  t h i s  report has long been reporting the 
physical damages resul t ing from guerr i l la  ac t iv i ty ,  For instance, the National 
Power Company (CEL) prepares a weekly report on damage t o  tlaansmission l ines  
and other instal  Tat ions. Other ins t i tu t ions  prepare simi lar  reports but not so 
frequently. I t  i s  thus possible t o  count the transnission towers damaged or 
destroyed, the bridges blown, the trucks and buses burned and the f re ight  cars 
and contents destroyed. They have not used a c ~ n s i s t e n t  method for  
establishing the cost of each incident. Moreover, t h i s  report takes note o f  

three categories of damages and costs: Direct cdst of a specific event; 
P 

indirect costs of violent environment and consequent response; and, indirect  
costs o f  deferring expenditure and investment. How t h i s  report t r e a t s  each of 
these areas of darnage i s  described below. 

This report uses the cost of reestablishing service as the basic cost 
element. I f  service can be restored by repairing the object then the cost 
of the damage i s  the cost of repair. Similarly, i f  an object destroyed can 
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and must be replaced, the cost of the damage i s  t h e  replacement cost ,  % w  
many eases only a provisional repair ean be made and the f u l l  repair  i s  
deferred, In suck cases we have used the estimated replacement cost a t  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 o f  the subsequent temporary repairs thus avoiding a 
double counting. 

2, Indirect Costs 

The existence o f  indirect  costs of guer i l la  violence has been recognized by 
a l l  sf the agencies covered b u t  not a l l  such costs  have always been 
identified and calculated. For instance, the Eleetrie Power Company 
maintains records o f  the cost of fuel used in generation t o  replace hydra or 
thermal power when the transmission net i s  broken. Similarly, the telephone 
company has calculated los t  revenues. Phis report ,  as indicated i n  the 
tables,  has made a especial e f for t  t o  ident i fy a l l  such costs. 

Pfost indirect costs ,  the cost of naintaining an expanded guard f ~ r c e ,  fo r  
example, show up i n  agency accounts as an expenditure. Other indirect  cos t s  

sr lasses can be documented From accounting records, the best example i s  
lost  revenue ar  sales.  In developing informat ion on ihds indirect damage 
the problem has been t o  seek out a18 such l ~ s s e s  and damages whether 
resulting f r ~ m  actual damage, t h e  need t o  protect against damage or from the 
general envi ronment of threatened vioYence which i nf Jucnces management 
decisions. Assigning costs tmas been easy, what was actually spent or los t  
shown in the accounts i s  the reported cas t ,  

3 ,  Cost o f  Deferred Investment 

The public service ins t i tu t ions  have had t o  defer investments in expansion 
and improvement of services, improved f a c i l i t i e s ,  routine maintenance and 
repair,  rep1 acement o f  obsolete or worn-out equipment, etc. This deferred 
investment has obviously resulted i n  ineffisiences,  higher maintenance and 
repair costs,  reductions in levels of service and bemfi t s  (income) foregone. 



There i s  another kind of deferred investment related %Q the d i rec t  damage 
costs,  In many cases, especially in the Ministry of Public Works, damages 
sustained are not repaired or destroyed equipment i s  not replaced, This 
f a i l u r e  t o  keep up the infrastructure or equipment base implies an indirect 
cost,  

Xn the case of heavy and l i g h t  equipment of the F'IOP, t h i s  report assumes an 
indirect loss t o  the agency equal t o  one f i f t h  of the market value of the 
equipment in each of the f ive  years subsequent t o  the date of the 
destruction. This recognizes tha t  there are two costs  involved wh$n an 
equipment item i s  destroyed: the value of the equipment i t s e l f  and the 
value of the work i t  was expected t o  do. 

Deferred public service investment i n  some Fac i l i t i e s  has been identified 
and l i s ted .  The cost of deferring the investment i s  considered t o  be the 
opportunity cost of capi tal  f o r  each year that  the investment docs n o t  

@ 

produce a return, beginning w i t h  the originally planned year of start-up 
service, 

4, Costs' t o  IJsers of Public Services 
P 

No report on .  the damage t o  public service agencies would be comp7ete without 
some mention of the costs incurred by the users of those services,  i .e. ,  the 
pr ivate  sector. A f u l l  study sf  the impact on the  private sector o f  

guerr i l la  violence will require greater and different  resources than those 
available for t h i s  report. However, some attempt a t  both quantifying and 
generalizing the private sector experience has been attempted. The 
infsrmat ion was obtained by interviewing management o f f i c i a l s  of specif ic  
industrial  establishments and asking them to estimate the cost of power 
outages or other disruptions. Interviews were also held w i t h  industrial  
associations, A 1 7  concerned agreed that  the breakdown i n  telecommunications 
was cost ly  b u t  none had attempted t o  calculate  the cost. Almost a l l  had 
attempted t o  calculate the cost of one hour  of l o s t  e l ec t r i c  power, i . e . ,  
the benef i t l cos t  r a t i o  of the ins ta l la t ion  of  standby power. In some cases 
the measure used was the loss of production a t  market price. This measure 



may seem somewhat arbitrary since i n  many cases lost production is made up 
and sales are no% completely lost, However, spoi led or wasted raw 
naterials, 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. 

W steel company has calculated the cost o f  a one hour shut down of 

ePectrtcity on the bases ~f : l a b ~ r  costs, overhead and the "semi-fixed 
costss OF variable costs. In one department they add the cost o f  fuel ail 
needed to reheat an oven, In recent years each one hour break i~ power 
supply has entailed a cost, depending on the process involved, o f  from 
US $386.88 to US $169,06. 

The Cost s f  Re-establishing and Extendiri~Full Public Services 

Finally, this report sets forth what i t  will cost each agency to repair 
damage to restore and expand service, This i s  re la ted to t h e  financial 
resources available to the i n s % i t u t i a n  to meet these requirements, 

5, Producina ~ i t a  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. 
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