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This paper idenufies the effecis of natural disasters
on economic deselopment and bving conditions in
the Latun Amerwan and Caribbean regron On the
basis of quantitatve analyses and undertaken o
assess the damage caused by the man narural disas-
ters which have ucaurred in the region during the
past 16 vears, the author pusnifies the undertaking of
preventive, plannimg and preparedness measures o
redice the impact of disesters
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Introduction

1. General

Disasters have negatively affected mankind
since the dawn of avilization They can be caused
by natural phenomena or by the action of man,
but 1t 1s natural disasters which are the subject of
this paper.

A distinction 1s to be made berween a narural
phenomenon and s consequences The first-
mamed s "a narural event which threatens both
life and property; a disaster 1s the reahization of
such a threat” ' The severity of the damage suf-
fered by the population in any given Jdisaster
depends on the meensity of the natural pheno-
menon, the proximuty of human sectlements to
the location or path followed by the pheno-
menon, and the prevention measures taken and
degree of preparedness aclueved by the human
group involved.

Mankind has no control over the location
—in tme and space— and the intensity of natu-
ral phenomena which may cause disasters Short
of relocating entire human settlements to safer
areas, the only pracucal option —at a bearable
cost— open to man to reduce the effects of
disasters s ro adopt the prevention and pre-
paredness rmeasures which are within his reach.

Guven their high costs —in soctal and eco-
nomic terms— and the frequency with which
they occur throughour the world,? natural disas-
ters should be recognized as development prob-
iems rather than as isolared events. Disaster
preveution and planning and preparedness mea-
sures should be included 1n long-term develop-
ment ptans.

'Sec [aho Whiteow, Dgers The Anatamy of Fayprosmen
tal Hazard' Penguin Books Lid Harmondsworeh, Mrddlesex
thngland,, 1980

‘For a sumimanized, overall picture of the nme and space
distribunion of disasters 1 the world ind their direct consequences
see R Jovel, Natwral doatery and thaar i padd an the socal and
oo darddapment ol Contral America und the Carshbeun,
Isrernguon i Congress on Drhan Emergonoes, Canoon Mexice,
1982
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2 Origan and characteriities nf

awatrad disavters

Narural phenomena of meteorologreal and geo-
logical onigin frequently cause disasters of vary-
ing intensity i the countries of Latun America
and the Cartbbean On the one hand, wopical
storms traverse the Caribbean every year and
directly or indirectly affect the countries of that
subregion; similar cvents affect —albeit less
directiv— the wountries located 1n the tropual
beit of the Pacific Ocean coust Major modifica-
tions 10 the atmospheric crculation over the
Paufic bring about changes in the sea-water
characteristcs off South America and floods and
drought on the Pacatfic slope of the continent.?
Furthermore, the annual North-South displace-
ment of the lnter-Tropical Convergence Zone
“pver the continent causes frequene flooding 1in
Central Amernica and the northern part of South
America On rhe other hand, the presence of the
"rning of fire” along the Paufic Coast ot the
conunent, tgether with other fives of conract
between tectonie plates, causes frequent and
intense earthguakes and colaanie eruptions
the regwon.

The above-mentioned naturai phenomena
result in disasters of different intensity 1 the
region They cause loss of life and impury among
the population. damoge and disrupoion wessen-
tial services and to social and econnomic infras-
tructure, as well as losses of stocks and
production Furthermore, these direct and indi-
rect losses have secondary effects on macroeco-
nomic vartables wihiuch hinder governments’
effores to adhieve sustained growth,

Available information in regard to the mayor
natural disasters which have occurred in the
world from 1846 through 1978 indicates thar 34
such events occurred 1n Laun America and the
Caribbean and that they caused the death of
around 1.2 mullion persons.! More detailed
information 1s available on major disasters in the
region from 1972 1o date

+This event is called the EENRo Sonthern Osotlaion (F NSO
phenumenon, and normally owurs onee every three o 12 yeary
Nutnral desastere und thesr ppact op el

While the mass media have provided exten-
sive live coverage of the human suffering and
destruction broughre about by recent disasters, no
accurate quantitauve estimates of losses caused
by disasters are available for the region on a
systematic basis.

An attempt is made 1n this paper to present
a preliminary estumate of the social and eco-
nomic effects of narural disasters in Latin Amer-
ica and the Carnibbean, with a view to jusufying
the undertaking of disaster prevention and plan-
ning activites 1n the region This estimate 1s
based un informarion collected 1n recent years by
the United Nations Economic Comnussion for
Latin America and the Caribbean (ECLAC).

3 ECLAC't work o natural ditasterrs

During the past [8 years ECLAC has accumulaced
deraded quandrative informanon on the social
and economuc impact of selected natural and
man-made disasters i the region, as part of its
work programme on damage assessment and
rehabtlitation/ reconstruction planning follow-
ing disasters Upon the request of a government
atfected by a disaster, CCLAC sends a special field
mission tw undertake an independent assess-
ment of the direct and indirect damage, to ests-
mate s effect on nauonal economic
development and its impact o social conditions,
and to wWenufy rehabilitation and reconstruction
projects.

To undertake such work ECLAC has devised
& methodology for the assessment of sectoral
damage and for evaluating its impact on overall
cconomic performance and on living conditions
The fieid mission 1s normalily composed of spe-
cialists 1 damage assessment avadable at
ECLAC, specialized agencies of the United
Nations designate sectoral experts in therr field
of competence to participate in the mission.

This work assists the affected government
in defining its post-disaster action priorities
and in seeking the required international co-
operation. The international donor community
—individual governments and mululateral
organizations— utilizes these assessments to
orient thetr co-operation with the affected
country
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Analysis of recent major natural disasters
in Latin America and the Caribbean

U Depanstiony

The effects ot natuial disasters must be viewed
not only in humanitaran terms, but also —and
primarily— 1n econemic and soctl rerms. These
effects can be divided 1nto the following man
categortes ’

— the direct effects on the property of the
population affected by the disaster;

the ndirect effects whwh resule from the
decline in producuon and in the provision of
services, and

the secondary effeus whieh may appear
some time after the disaster: decreases n
economic  growth
increased  nflation:

and development;
balance-of-payments
problems. increases n fiscal expendicures
and deficits, decreases in monetary reserves,
efc
Direct effects mnclude losses of capital stock
and inventories and —in some cases— of pro-
duction, Indirect effects indlude dimimnished pro-
duction n the .area affected, increased
expenditures to provide services or to maintama
given standard of Living condidons, et Ina way,
indirect effects can be ceonsidered as “losses in
the pipeline” of rthe economic system

2. Cure rtudier

Following the uabove-described defimition of
losses and using a damage-assessment metho-
dology developed by ECLAC, detailed analyses
have been made to determine the social and
economic effects of selected major disasters
which have occurred 1n Latin America and the
Caribbean during the penod [972-1988.
Damage assessments were undertaken fora
number of natural disasters of both geological

See Office of the Unwed Nations [Disaster Relief (o
ordinator (UNDRM, Draster pretentmn and mstigatton 1ol 7
econnmc arpectr, United Nauons, New York, 1979

and meteorological ongin, Earchquakes and vol-
canic erapaons are geologically originated disas-
ters. whereas floods, winds and droughe are
caused by meteorological phenomena

Analyses were made of detailed information
oncermng  the Managua, Nicaragua (1972),
Guatemala (1976), Mexico (1989%), San Salvador
(1986) and Ecuador (19873 earthquakes, and the
erupuon and ensuing mudflow of the Nevado
del Ruiz volcano in Colombia (1985) Similar
anaiyses were conducted for the cases of hurrt-
cane Fifi in Honduras ([974), hurricanes David
and Frederick in the Dominican Republic (1979),
the floods and droughe caused by the El Nifio
phenomenon in Bolivia, Ecuador and Peru
(1982-1983), and the damage done by Hurricane
Joan in Nicaragua (1988)

Tables | and 2 present summaries of the
economtc losses caused by each event To faci-
tate companisons between results of the differ-
ent disasters, damage figures were adjusted, in
order to take account of inflacion, to 1987 values.*

a) The 1972 Munugua earthguake! An
earthquake which onginated 1o shallow, local-
1zed tectonic faults destroyed most of downtown
Managua in late 1972. The quake demolished or
damaged most commerdial and public adminis-
tration buildings as well as housing and other
social infrastrucrure. In addition, the (ndustrial
capacity was heavily affected

The main scocial effects induded 6 0600
deaths. or aboutr 1.4% of Managua’s population
at the time, while more than 20 000 people were
injured and 300 000 were left withouwt shelter
(709 of the total city population} In addiuon,
some 38 500 persons were rendered temporarnily
unemployed or subemployed due to destruction
or damage to their places of work.

*The damage figures fur the case of Hurricane Juan are given
in 1988 US dullars

See ECLAC, Arceromcit of duntaces and reperciciinncof the
Managua carthynabe on (he Nuaragnan coonomy (EpCN 127 A
C0i/2/Rev 1t Sanoago. Chile, 1973
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Direct losses were esumated at US$1 580
million (at 1987 prices). They induded the des-
tructton or damage to the socual infrastructure
thousing, health and educavon facilities) and
losses 1n stock of the commeraal and induserial
sectors  Indirect  losses estunated  at
US$387 mutlion, ndduding tnereased costs for
the provision of essential services and produc-
tion losses (mainly 10 the industrial sector)
Total losses caused by this disaster were thus
estimated ac US$1 967 millon (see wable |1

Secondary effects in the years following the
disaster included an increase of USS6R7 nullion
in the public sector deficit, due to the need to
invest in reconstructron and to the reduction of
tax revenues, and an mncrease of US$1806 nuilion

were

Tahle |

in the balance-of-payments deficit, cansed by the
need o import equipment and materials for
reconstruction  purposes.  Further secondary
cffects incduded the reduction 1n growth of the
grass nanional product (GNP)Y and of per capita
income n 19730 kn addidon, consumer prices
increased and monetary reserves duminished.

by Hurrscane Fifi. In 1974, Hurricane Fifi
swept mainland Central America Les high winds
and ensuing floods caused destruction or damage
to housing and other social infrastructure 1n
marginal urban areas, to transport and other
phystcal infrastructure; o permanent planta-
tions and annual crop production; and o the
natural resuurces and environment.

FECONOMIC LOSSES CAUSED BY RECENT NAFURAIL DISASTERS OF GEOLOGICAL
ORIGIN IN LAIIN AMERICA AND THE CARIBBEAN

thw aallrony of 1987 ('S dedlar

Earthquakes Voicanic
eruption
Losses and etfeas Mexis i Nevado
Managua Guatemala Ciey San Salvador l;t.uad;)r del Ruuz
c ¢ 3 .
1972 19706 1985" 1986 1987 1985
Toual losses 1 967 1 i37 1337 937 1 001 224
Direct losses 1 580 1 4an2 3793 710 186 154
Capital stock 1412 1 381 3777 694 181 130
[nventories 168 21 16 16 2 4
Indirect losses 387 35 514 227 815 70
Production 35 1514 71 704 17
Services” 387 390 156 11l 33
Secondary effects
Public sector finances (87 68 | 899 935 397
Increased expenditures 073 368 2023 974 55
Decrease 1n revenues 14 - {126} (39 342
External sector 186 iy 8 579 350 781
Reduction of exports - - I 650 - 635
Increase in imports 186 419 G075 447 159
Disaster-related income (2 1 (97) (9)

Souru ECLAC

*All figures adjusted for inflation through 1987 to enhance comparabiliy

Secondary effects estimated for 1985 tw 1987, and projected thereafrer through 1990

Sccondary effects estimated for 1986 and 1987, and projected thereafter through 1991
f[ndu«:lc.:s damages caused by ensuing floods and mudflows which represent a very high percentage of the total
Losses of income due 10 reduction or distuption of services, and/or higher expenditures for the provision of services

’From emergency relief ud and remnsurance payments from abroad
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Table 2

ECON? 14

“JSSES CAUSED BY RECENT NATURAL DISASTERS OF METEOROLOGICAL
ORIGIN IN LATIN AMERICA AND THE CARIBBEAN

ta mnllsans of 1S dollarr)®

Hurricanes
El Nio floods
. David and
. Eify ! Joan and droughts
Losses and o477 a7 " Frederick 4 P
‘ 1982-1

197 gk 1988 982-1983

588 1 057 840 31970
Total losses

38R 812 75 1311
Direct fosses 329 506 668 1 06O
Capual story 1§ 230 18 251
Inventories 45 106 59 -
Producnion

) 200 215 95 2 659

Indirect losss 175 185 15 1 284
Prnducn{on 25 303 80 1375
Services
Secondary eff~"'* s 224 303 605
Public secter 0% 211 264 605
[ncreased ex; 10 39 -
Decrease 1o 70 '

362 i64 241 621
External sed ! i8 167 27 547
Reduction of - 31 296 223 74
Increase 1 ve J/ .o ("
Disaster-relee -
Source 101 A . nflanon through 1987 in order to enhance comparabiluy
:A]I fugures v ““ L+ +duias only, even though other countries were affected as well

Damages ref+”
‘Damages e fr e
“These figure -
‘Damages ref

Losses of pweont
fSizeable 1t 2 4°
*From emerps 4"

e
it

)

In Hoe ! Jdone? (other countries such as
[FIRERS < .
n ’ ~avador, Guatemala and Belize

Nlcamgfu.u. {fe ol 7000 persons were killed
i

;';:reIJ sln i) ere were rendered homeless,
early 1"

.+ Higure represents only a smail
o populacion in the affecred
villages were enttrely wiped
ared, SO ¢ ntormanon prevented the esti-
outtlnsuﬂl" " qamber of injuries and of the
mation o
effects on + it N U
Dicecr oot ! anounted o US$388 million
and mclucds o auction or damage to housing,

and alchonp ! el

proporuos ol
[EX] Wl

i

; Corabirg e dadion ) reposcrreer ded

4 et

e [0} weemsa Hendureda PJCEPAL A
" .

Buragan L bl 19T

[T

C6772/Res by

., Damuman Republic only, even though arher wountries were affected as well
. a8 US dollars Secondary effects have been prigected chrough 1993
yo oo, euador and Peru, although other countries were affected as weil
s, o educnion of distuption of servaes andsur higher expenditures for the proviswn of services
Ji fiscal defic occursed bur no accurate estimates are available
.1 4 and remnsurance paymenis from abroad

health and education services; bridges, ports and
roads, and the loss of some permanent planta-
tions and arable lands which were eroded by the
winds This figure also included damage tw
domestic and commercial inventories. Indirect
losses were estimated at US$200 mullion and
included losses in banana and annual crop pro-
duction and higher costs of public sector utilities
The toral losses caused by the hurricane in Hon-
duras alone thus amounted to US$588 milhion
(see table 2).

Secondary effects included a US3362 million
worseming of the balance-of-payments situation,
caused by reductions of agricultural exports and
by 1mports of reconstruction equipment and
muaterials Public-sector finances suffered a nega-
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tive impact of US$22 1 muilion due ro the need to
tvest in rehabilitation and reconstruction and
to a4 reduction of export wx revenues (see
table 21

A turther secondary effect was the diop n
GNP growth in subsequent years, which con-
trasts notably with the vigotous (577 tate of
growth 1n preceding years

O The Guatemala carthgnake of 19767 A
severe quake caused by the displacement ot the
Caribbean, Cocos and North American tectonig
plates. with epicentres located along a nmugor
geologic faule windh traverses the counay,
caused extensive damage momany smali villages
and medium-sized towns in the ntertor and in
Guatemaia City

[t was estimuted thae 22 800 hives werc lost,
which makes this earthquake —together with
the Nevado del Ruiz erupuon in 1985— the
most damaging to human bife in the recent las-
tony of the tegion Furthermore, 76 000 persans
were mpured, and over one oulhon people —or
nearly 1977 ot the tountry s population— were
made homeless

Direct losses were estimated ar USE1 100
million They mduded the destruction to hous-
ing and other <ocai mfraseructure. transport
infrastructure, and domestic and commercial
mventortes Indirect losses of over US$39 nul-
hon were tncurred due to the reduction of com-
mercial and agricultural production and o brief
interruptions of the water supply and electiiciey
services, Total losses thus amounted o | 137
mullion dollars (see rable 1)

Secondary etfects on the economy were estr-
mated at USS787 muliton. The fiscal budger was
burdened by the need i increase expenditures to
finance rehabilitation and reconstruction Pro-
jects, and the balance-of-payments situatton
deterivrated due to the need o import murerials
and equipment for relief. rehabilitation and
reconstruction actevicies (see table 1)

dy Hlurrecaney David and Frederick In 979
Hurricane David craversed the Dominican
Repubhli; severai days later, tropralstoem | red-
erick ~—later to become a full hurnicane— .lvo

"See LCIAC, Pasion canvaders por el tervcmente, de Corate sda
vy repercavnes ot of dovarrofla ceondmsco s voaad dif pat

(CEPAL/MEX/76/Cruar 1y, Mexwo City 1976

struck the island Domiunica, Haittand Cuba were
also aftected

The combimanion of very high winds and
subsequent flooding resulted 1o widespread Jdes-
traction or damage o housing. agricultural
infrastructure and production, elecericiey and
wiater supply services, physical infrastructure in
general and the environment.

The main social effects included the death of
a number of persons (only 2 100. thanks to the
existence of a warning system and evacuation
plamy, while over 600 000 people, or 10% of the
country’s population, were left without a home
Nou complete figures were collected concerning
anuries and unemployment.

Direct losses were estimated at US$842 mul-
tion They include losses of US$506 mullion in
the capital stock of (1n decreasing order of mag-
nitude) the agriculture and livestock sectors,
housing, energy and water-supply systemns, and
rransport infrascructure, US$230 mullion worth
of catcle stock, commeroal and household inven-
tories, and US3106 mullon of banana and other
crop productuon  Indirect losses amounted to
USS$215 mullion and refer to decreased agricuiru-
ral production and commercial output 1o subse-
quent years (USHIB5 mullivn}, and to increased
costs and diminished revenues n the services
sectars. Toral losses were thus caiculated ar
US$1 057 muilion (see table 2)

Secondary impacts on the economy included
negative effects i the amount of US$464 mul-
lion on the balance of payments, caused by
increased imports to attend disaster needs and by
reductions n the exports of bananas and other
crops, and a negative impact of US3$303 mullion
on public-sector finances originated by increased
spending to attend relief, rehabilitation and
reconstruction and by the reduction in export tax
revenues (see table 2)

The gross national product acrually grew
faster during the years after the disaster: a fact
which was due, at least in pare, to the economic
recession of previous years caused by the rising
otl prices Only scant informacion 1s available

See ECIAC, Nepablua Dumuntanta repercuitanes de lon
breracatter Ductd ) Tedoncn vibire by coonnmse ) duy condtcae,
coctabes, nola do fa Seorcraria o1 CEPAL G 1098/Rev 1), Sanu-
ago, Chile, 1979
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regarding inflationary pressures and monerary
reserve fluctuntions atter the disaster

e) The [l Nuio phenomenon of 1982
1987 V1 The modificauon of the general atmos-
pheric arculation over the Sourh Pacific i
1982-1983 affected Bolivia, Chile, Ecuador and
Peru in different ways and mtensities Extensive
flooding occurred 1o the coastal areas of Equador
and Northern Peru, as well as in the Amazonian
region of Bolivia, while asevere drought affected
the Bolivian-Peruvian highlands  Sea-water
temperature  and  calinny were adversely
modified

The death-rell and the number of mnjuries
were not stgnificant, bur 298 000 persons
martgzinal urban and rural areas were rendered
homeless by the floods, and a total of 3 7 mullion
persons were directdy affected by the partad or
total foss of therr means of produciion, absence
of bealth and cducation services, msutfiaency of
food and dedhomg numuoen levels, mcreased
morbdity levels, and shortages of agreultural
and food 1mpurs

The Jdroughrt 1 the highlinds brought che
most impoverished population groups o the
Continent to the brink of widespread famine,
and originated further mugration w other areas
and countries  Pre-disaster conditions in that
region were restored only recently

Both individual fishermen and commercial
enterprises were greatly affected by the severely
diminished fishing production brought about by
the changes in rthe sea-warer characteristics.
Some fish varteties emigrated elsewhere or died
The annual catch has anly recently recovered
pre-disaster levels,

Direct losses 1n Bolivia, Ecuador and Peru
were estimated at US$1 311 mulion They
included capital stock and inventory losses in the
agriculeural, transport, ol production, fishing
industry and social infrastructure sectors. Indi-
rect losses amounted o US$2 659 mullion,
including losses of production in the agricultural,
industrial and  fishing  sectors, as well as
increased costs and diminished revenues in the
transport sector

Tortal losses thus amounted to US$3 970
miullion, making this the second maost costly sin-

NSee | CHAC, Tho natmrad divavicry of F982 1983 m Boln o,
Lenador and Pera (1, CEPALZG 12T 00 Sarnago Chile, 1983

gle disaster tn the regton 1 recent hustory (see
table 2). Furthermore, they represented about
107 of the countries’ combined GNP, or 537 of
their annual public sector revenues ar the time
Bolivia, the weakest economy, was by far the
mose seriously affected

Secondary effects on economic development
were extremnely severe In the two-year period
1982-1983, the negative effect on the balance of
payments reached an estimared US362 1 mullion,
due to decreased fishery, agticuleure and lives-
tock exports and to imports of foodstuffs and
agricultural inputs. Public sector deficits and
their ratso to GNP increased notably This was
due 0 decreases in vatue-added and export tax
revenues and to unforeseen expenditures to
undertake relief, rehabditation and reconstruc-
tion activieies,

Gross nauonal and  per capita product
growth decreased in the three countries at rates
of up o - 1057 . Consumer prices rose up to 507%
in some cases, due mainly to increases in food
prices because of production shortages and
speculation

f) The 1985 Mexzeo Crty earthguake.'? This
earthquake of extraordinary magnitude (8 ! on
the Richter scale) oniginated in the Michoacan
Gap and its effects —magmfied by special sub-
sull conditions— caused extensive damage in a

populous section of downtown Mexico City 1n
September 1985

The earthquake and subsequent aftershocks
resulted 10 the death of more than 10 000 per-
sons, 30 000 more were physically or psycholog-
tcally injured, and around 150 000 people were
rendered homeless

Some 33 600 dwellings were destroyed and
65 000 more sustained substantcial damage.
Healch sectar facilittes were seriously reduced as
many hospitais and clinics were destroyed or
damaged bevond repair About one-fifth of the
capital city's educational establishments were
destroyed or badly damaged Water-supply, elec-
tricity and communications services 1n the
downtown secuon of Mexico City were also
affected, albeit less seriously.

VSee FCLAC Damage vamved by the Mexican earthguabe and
o repercaiinnc apon the conntry  economy (LC/G 1367, Sanna-
ago, Chale, 1985



[0 T}

CEPAL REVIEW No 8 . Axgwcr 198Y

Direct losses were estimated at UUS$3 793
mullion. They included infrastructure and imven-
tory losses in public admimstration huldings,
housing, health and educaton facliies, com-
munications, and small-scale industry and com-
merce. Indirect losses were estimared at US8544
million, and reflect the decrease in revenues
and/or increased costs 0 small-scale industry
and commerce, and in the communications, tour-
ism and personal services sectors The total
losses caused by the earthquake thus amounted
to US&4 337 mullion, making 1t the most damag-
tng natural disaster of recent years in the region
{see table 1)

However, even more serwous than che
impressively large absolute losses —which an
economy the size of Mexico's would perhaps be
able o absorb under normal circumstances, since
total losses represented only 2.7 of GNP at the
rime— 15 the effect of rehabilwation and recon-
struction needs on the mam macroeconomic var-
iables. It must be borne i memd that the disaster
occurred at a4 ume when the govermment was
applying an austerity policy in public expendi-
tures, when banks were short of hquidity to face
the increased demand for credit, and when exter-
nal restrictions were looming.

In the five years after che earthquake, the
negative effect on the balance of payments 1s
expected to reach US$8 579 mullion in spute of
considerable reinsurance income and donations
from abroad Furthermore, the public-sector
deficit 15 expected to \ncrease by approximately
US$1 900 muilion due to rehabditation and
reconstruction expenditure requirements (see
table 1)

The requirements for reconstruction made
the Mexican authorities revise therr economic
poiicy to accommodate the increased demands
for public funds, credits and imports Further-
more, priorities for public activities were reor-
iented to permit the reassignment of resources
to reconstruction, leaving aside for the tme
being the solution of long-standing problems in
the caprtal city

g) The Nevado dol Rz volcame cruprocn
In late 1985 mudflows uriginated by the melung
of snow after the eruptton of the Nevado del

15¢e United Nanons, FAc Nerado dod Rurz voliann natural
ditaster (SG/SM 1/ New York, 1985

Ruiz volcano i Colombra caused the death of
22 800 persans That higure includes more than
907 of the populatton of the cuty of Armero,
which did not have an appropriate early-
warmng system In addiuon, 5 200 persons were
mjured and 10 QU0 more were left homeless
Some 200 000 peuple were directly or indirectly
affected by the disaster

In this most-atypical disaster, the dead
exceeded the affected survivors by a 3 to 2 ratio
While the death-roll represented a great human
loss, the tragedy of the survivors cannot be over-
emphasized They were rendered homeless,
many were severely injured —some cven lost
limbs to enable their rescue— and many lost
their enoire famihes. In additon, they required
physical and psychological rehabiitacon yer
lacked the essential permanent health and edu-
cation services.

A preliminary esttmate places total losses at
US322-1 muthon Direct losses of capital stock in
social and physical tafrastructure —including
the total destruction of a aty of 25 000
inhabitants— were estimated at US3150 mil-
lion, and US4 million worth of inventories
were lost. Indirect lusses were escimated at
US$70 million, they include production losses of
US$17 milhion and losses of revenue or the need
forincreased expenditures to provide vital servi-
ces (see table 1)

The secondary economic effects were not
esumated, but were small when compared o
nartonad macroeconomic vartables, due to the
small size of the affected region. It was estimated
thut the oniy measurable effect mighe be a slight
increase 1n national public expenditure for emer-
gency and wnmediate rehabilitanon aid.

The true measure of this disaster lies, with-
out a doubt, 1n the tragic loss of hife and human
suffering (t cau.ed

hy The 1986 Sun Salvador carthguabe !
This disaster caused the death of aboue 1 200
people, more than 10000 were 1njured, and
nearly 500 000 suffered partial or total loss of
thetr homes and small shops. The living condi-
tions of rhe poorest sectors of the population

MRee FCLAC The 19RA Sun Sultador carthguabe Damage,
repercn ot und  sicitane regured (LCG Y, Sanniago,
Clude, 19RG
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were seriously atfected through losses of hous-
ing, essennal services and sources of mwome

This earthquake crused considerable damage
to housing and to the basi services of water
supply and sewerage, elecrncy and relecom-
murcations Lo woaally or partaily descroyed a
farge number of buldings v the health and
education sectors, as well as mfrascruceure,
machinery and mventories belenging o the
tndustry and commerce sectors Moreover, the
admimstrative functionimg of the government
was temporarily interrupted by the destruction
of pubbic builldings and by the loss ordescruction
of archives and communications systems.

A total Joss of abour US3937 mudlion was
estimated
stock and mnvenrory losses, was estimaced ae
USE710 nullon, mdirece iosses amounted to
USS227 mutlhion mote  Fhe most serous mate-
rial [osses o infrastructure were those atfecting
housmg, commerce and public butlldings Com-
merce was the scoor most attected by produc-
tion losses, while the basic services uulities
suffered heavy losses due o lugher expendttures
and dimumished income

Dhrect damage, mndduding  capital

While other disasters in che region have
caused higher material and production losses,
the San Salvador earthquake had a greater reia-
tive economic mpace In this case, the wual
losses amounted o approximately one-quarter
of the country’s gross domestie product or about
A% of its external debt at the ume

The secondary effects on the economy will
be felt for several years to come. Due exclusively
to the disaster. in 1986 the growth rate of the
gross domestic product went down by 297, the
fiscal deficit ruse by more than 2477, the public
admunistration was scverely disrupted, and the
externai sector experienced the doubhing of its
current account deficir due to increased imports
for reconstruction o the five years following
the disaster, the public sector 15 expected to
suffer a negative impact of US3935% million due
to increased expenditures, despite increased tax
revenues, while the external sector position s
likely to suffer a deterioration of some US$350
million, due to increased imports for reconstruc-
tion and in spite of retnsurance payments from
abroad (see table 1).

The social impact is even more significant.
The already considerable housing shortage

tnereased substanually and unemployment rose
from 26 to 35% n the metropolitan aret of San
Salvador There was also a drastic reducuon o
public health services and faaliies These soaat
consequences of the disaster came on top of the
hardships of a population suffering from the
cffects of an internal war

1) The March 1987 carthaguake in Ecuador
This event cansed the death of about | 400 per-
sons More than 5 000 people had o be evacu-
ated from the disaster area and re-housed 1n
temporary shelters About 3 000 dwellings were
completely destroyed and 12 500 more had to be
repaired Several hospitals and bealth centres
were also affected. Water-supply and sewerage
systems were damaged. as well as many educa-
tional establishments

Mudflows caused by the quake and subse-
quent rains destroyed more than 0 kilometres
of the trans-Ecvadorian pipeline used to rrans-
port ot from the Amazon region to the refiner-
ies and expart cencres located on the Pacifw
Coast, as well as severely damaging the only
mighway connecting the kastern provinces with
the rest of the wountry. Mareover, agricultural
production was affected by the erosion of arable
fand caused by landshides. and the floods carried
away thousands of head of hivestock and depos-
ited silr over large areas of grazing land

The twtal damage caused by chis disaster was
esumated at USS 1 000 midlion. Direct damage to
the capital stock and inventories of the country’s
suclai and econumic sectors was estimated at
[JS3186 mullion. Indirect damage —which
include extremely large losses by the petroleum-
exporting sector, together with the higher costs
incurred to satusfy domestic energy demands,
and productron losses in the agricultural sector,
was estimated at USIB15 million (see 1able 1)

Even though 1t affected a relauvely small
area, the disaster brought about a considerable
fuil tn Eeuador's production and export capacity
[e has been estimated that in 1987 there was a
3% drop in the gross domestic product, instead
of the 2 57 growth foreseen before the disaster
The external sector suffered losses of about
USE790 mullion due to reduced exports of o1l and

hee FCTAC The naturad drvavter of Mareh 1987 i T cuador
and v tmipact an coctal and coononie development (1C, G 1463),
Sannage (hile, [987
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other  products (US63%  milliom) and o
increased tmpores for rehabilication and recon-
struction. | he public sector finances experienced
an mncreased deticrn of about UIS3397 nulhon due
to mcreased outlay s and decreased revenues (see
table 1) The projections indicate sull furcher
deterioration of these nuacroeconome varables
in the future as an etfece of the disaster

The disaster had harsh consequences for the
weltare of some 100 000 people who were
directly affected The brune of the disaster was
borne by population groups hiving o rural and
marginal urbun areas Jocated n a number of
provinces where vnemployment levels and rates
of iilireracy are high and where the provision of
basic socl services —hedalth, sanavon and
cducation— s lomited  In addicion, APProxi-
mately 75 000 persons living in the Amazon
region were (solated from the rese of the country
for several months, essental supplies needed by
the populaticon had 1o be transpotted by arand ic
was impossible to bring ther produce 1o the
markets

0 Heurricane Joan ' In Ouober 1988 the
tenth hurricane of the Caribbean season gave
rise to 4 major disaster 1 Nicaragua and also
caused damage i neighbouning Costa Rica,
Panama, and El Salvador With sustamed winds
of up to 217 kidometres per hour, the hurricane
entered Nicaraguan rerritory and destroyed sev-
eral cities, after traversing the conttnencal divide
and cavsing extraordmary rainfall and floods, its
winds lost force and 1 slackened o a4 tropical
storm betore peteting out i the Pacibic Ocean

[n Nicaragua, approximately 310000 per-
sons were evacuated trom the danger areas
before the hurricane struck, they were housed in
temporary shelters to protecr them from che
winds, ram and tHoods wlile they awaited the
re-establishment of muoumum environmental
and heatth condinons v thar aogmal ~ceele-
ments Abour 230 000 low-1ncome peasanes and
fishermen saw their homes and working capital
destroyed or damaged A total of 28 nullion
people were directly or indirectly affected by the
disaster

See EOLAC, Damare o neved By Hlaerescane Joramr sr Nocar tosi
sty effecty on coonamae dorddopont and e cendstunny, ond
require oty fer sehabfatrn ond sccomitrctem Note by 1
Secrctarnd (LG, G IS0 Sannagn, Chide, 1988

Direct damages were esttmated at US$745
milhon. They included toral or partial destruc-
tion of socral infrascructure, especially housmg,
crosion ol agricadtural sorls and devastavion of
extensive arcas of tropical foreses, destruction or
damage to the economuc infrastructure, particu-
tarly transport facilictes, and damage to the agri-
cultural and industrial infrastructure, as well as
losses of products. Indirect losses were estimated
at US$95 million; they refer to the greater
expenditure needed tw supply health services
and arrend necessary emergency and relief oper-
anons, and to production losses 1n the near
future Total losses were thus estimated at
US$840 million (see table 2.

These losses constitute a very heavy burden
for Nicaragua. They represent slightly less than
109 of the wountry's accumulated caprtal stock
or about 400 of the gross domestic product for
[988. Fuithermare, the disaster came 2t 3 - —
when the Nicaraguan cconomy was showing
signs of growing weakness as it continued
Il'\tlclgti A SO ()f SCI]H‘PC[’[‘HHHGH( CrI51S
broughc about, 1 pare. by the marked detertora-
tion ot the external sector —which has been
severely hurt by an economic blockade since
1985 — and by the need, in recent years, to allo-
cate to defence a large share of the countrys
SCATLE TESOUICES,

Secondary effects on economic performance
will be felt for a number of years. In 1988 alune,
the fall of the gross domestic product increased
by 2 percentage points and per captta income
was further eroded, inaddition, the already large
fiscal deficie will be increased due to the addi-
tonal expenditure needed to meet emergency
requirements In 989 and the following years,
even though some recovery 1s expected in the
productive and construction sectors, public sec-
tor finances will deteriorate further due to the
new nvestments and expenditures required for
rehabilitanion and reconstruction, and the bal-
ance of paymenrts witl exhibit greater disequili-
bria as a result of the need to increase umports
and the nevitabie fall in exports (see table 2)
No doubt this will lead to a further speed-up of
the hyperinflationary trend which existed before
the disaster

The government will be forced to revise 1ts
most recent goals for re-establishing macroeco-
nomic equelibria Moreover, the country does not
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have the capacuiy to undertake the necessary
rehabilitation and reconstruction work on s
own while at the same nme conunuing 1ts long-
term efforts to achieve sustaned development
and to improve the hiving conditions of the pop-
ulatton o may be necessary o postpone major
econenuc and socal devdlopment programmes
which were underway or about to be inweared

The above considerations are even more
important in view of the fact that the people
mnst affected by the disaster include about
(2 000 low-tncome peasant famiiies who lost
thetr subsistence crops and their very iimated
belongings and who ate now faced with the rask
of rebuilding their hughly fragile family-based
eCconomy

The effects of natural disasters

I. Repton-terde estimater of lorres

The following condusions can be drawn afrer
analysing the available information on the type
and amount of the social and economac Tosses
caused by selected recent muagor disasters in Laun
America and the Canibbean

Depending on the nrigrnr of the natucal
phenomena which caused the nacurael disaster:

— natural disasters of meteorological origin
—such as floods, herricanes and droughs—
usually cover a imore extensive geographical
area than those of geological origin;

— due o populanion density, the number of
victims caused by natural disasters of geolog-
ical origin —such as earthquakes— 1s hikely
to be higher than in the case of those caused
by metcorological phenomena,

— losses of capral stock n the physical and
social infrastructure cansed by earthquakes
are usually much higher than those caused by
fltmds‘

— losses ot production and indirect fosses on
the other hand, wre Likely to be much higher
i cases of floods and droughts, and

— when a geodogicad phanomenon gives rise to
floods or mudflows Tosses of productiion and
mdirect losses are much higher than i
straight cases of geologieal disasters
The following general etects are common to

all types of natural disasters:

— a significant number of victims which redu-
ces the aiready limared quantity of tramed
human resources wn the attected countries,

— a substanual reduction in the avarlability of

housing, health and education facilities, thus

increasing pre-disaster deficits;

— a temporary reduction in the income of the
least-privileged socal strata and a corres-
ponding increase in already-high rates of
underemplovment and unemployment;

— temporary interrui!tlt)l‘ls of water Sl:pp])’
and sumtation  electricity, communications
and transport services, and

— temporary shortages of foud supplies and
raw matenals for agncultural and industrial
production.

On the quanritative side, the analysis of the
case studies described earlier gives an 1dea of the
stze of the losses caused by major natural disas-
ters in the region However, addinonal signifi-
cant losses arise from less-severe natural
disasters which affect the region on a more fre-
quent basis

In regard ro the latter, CCLAC has estimated
that during the [5-year period between 1962 and
1976, the Central American countries alone were
affected by different types of natural disasrers
which mflicted 39 600 deaths and losses of capi-
tal stock, production and inventories amounting
to abour USE8 500 nullon 1987 dollars V!

" The followmg i the brcakdown of losses

Millions of

Tvpe uf disister Dearhs 1987 USS
Fioods and wind< n5y 1 894
Drought hail and

cold Fronrs - 163
Voleanie crupoons

nd carthguakes 33 500 G 193
{oal 3554 R 512
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If the latrer figures are combined with those
of the case studies analysed and of other less-
studied disasters, 1t may be condluded thar in the
Laan Amernican and Caribhean region as 4 whole
more than 6 000 hives and over US$L.S billion
1987 dollars are lost per year «Jue to natural
disasters.

2 Leonomie and voctad effects

Although the amount of direct and indirect
losses indicated above s very large, the socal und
ceonomie effects of rwrural disasters are even
more striking

Thus, depending on the size and degree of
diversification of the affected country s econ-
omy, the secondary ettects of natural disasters
im.!ud(:'

- a reduction i economic groweh and i the
improvement  of  soaal condinons n
general,

- an oanerease o the public sector defiat
because b unforescen emergency relief,
rehabiiitiaon and reconstruction expendi-
tures and reductions in rax revenues,

~- a deterioration 1n the balance-of-payments
pusitwon due o the fall m expores and the
increases 10 nmports ol equipment and mate-
rials for relief, rehabihitation and reconstrue-
tion; and

— anincrease in the cost-of -hiving index due to
shortages of essenual goods and speculation

The short-term ctfects of emergency relief
and 'mmediate rehabthtaoon activicies have
been absorbed thanks to the efforts undertaken
by the affected governments, with genecrous
assistance from rthe mternaaonal communiey
The disasters have longer-term etfects, however,
whose solution has often called for great sucrifi-
ces by the affected country’'s population.

In face, 1n che case studies analysed, rehabali-
tation and reconstruction have been made possi-
ble through a combination of the following
measures, depending on the specific economic
position of the affected country:

— reassignment of exasting fiscal resources and
internal savings,

— reorientation of existing bilateral or multi-
fateral loans, and

- securing of additional external financing.

The above measures have resulted in the
deferment or cancellauon of development pro-
jects which had been included in already-
approved long-rerm development plans, and in
the delay of improvements n socal conditions
in general.

3 The need to reduce Inises and
cushton thetr effects

Whiie the natural phenomena which give rise to
these disasters cannot be avoided, 1015 possibie to
take mieasures to reduce cherr soaal and ecu-
nomic effects to more manageable levels and
thus contribute to long-term development Such
measures, while costly m themselves, wouid
represent only a small fracuon of the present
level of losses mentioned above They include
preventive, planning and preparedness acuivi-
ties or systems whiach are briefly described below

Dirvastor preventton measures are designed
to prevent natural phenomena from causing dis-
asters or at leasc to it their consequences

A first group of prevenrion measures s
related to the forecasung and warning of natural
phenomena, and 1s based on a thorough scien-
ufic study of the intensity and chronoiogical and
spatual distribution of the natural phenomena
which may originate disasters They include the
setring up ot nerworks to montitor the develop-
ment and evoiution of meteoroviogical events,
and the implementation of early-warning sys-
terns 1n the vicinity of human settlements.'®

The second set of prevention measures ref-
ers to the adoption of technical and legislative
regulations, such as zoning laws based on vulner-
abtlity analysis and special building codes, to
ensure thar butldings are able to withstand the
anticipated effeces of natural phenomena The
education and training of the population to make
prople aware of disaster risks and of prevenoon
requirements ilso comes within these measures

There are two main areas of action 1n con-
nection with divarter-related plammng. Firse,
physical planning should include disaster
vulnerability anaiyses of all large-scale develop-

AN arilar mononing and earlv-warning svstems have
been developed as ver for disasters ol geoivguaal vnigin, except i a
few isolated cases of volcame eruptions



NATURAL DISASTERS AND THEIR ECONOMIC AND SOCIAL IMPACT / R Jorel 149

ment works —including human settlernents—
1o  decide their opumum location and
anti-disaster characteristics Second, long-term
development planning should include potential
disaster effecrs as a new variable —giving Jdue
consideration to the need for the adoption of
emergency relief programmes and conungency
measures in cases of disaster— as well as taking
account of the rehabilitation and reconstrucuon
requirements generated by a major disaster,
Finally, disaster preparedness mvolves the
adoption of measures to organize and faulitace

rescue and rehief operations in cases of disaster
They include the formulation of emergency
plans, the setting up of effective relief organiza-
tions, the traiming of personnel for these activi-
ues, the stockpiling of supplies and the setting
up of speciul funds for emergency relief.

In additton to 1ts work on damage assess-
ment, ECLAC 15 assisting its member countries in
the design and installation of flood forecasting
and early warning systems Additional effores
are required, however, in order to reduce losses
brought about by natural disasters in the region.



