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Natural disasters
and their economic
and social impact

J. Roberto Jovel*

This paper identifies the effects of natural disasters
on ecenomic development and living conditions in
the Latin American and Catibbean region. On the
basis of quantitative analyses and undertaken to
assess the damage caused by the main natura! disas-
ters which have occurred in the region during rhe
past LG years, the author justifies the undertaking of
preventive, planning and preparedness measures to
reduce the impace of disasters.

*Director of the Division of Operations, BCLACS
focal poine for work oo nawral disasters. The author grate-
fully acknowledges the comments and suggestions made by
Messrs. Robert T. Brown, Fernmando Galofré and lan
Thamson.

Introduction

1. General

Disasters have negatively affected mankind
since the dawn of civilization. They can be caused
by natutal phenomena or by the action of man,
but it is natural disasters which are the subject of
this paper.

A distinction is to be made between a natural
phenomenon and its consequences. The first-
named is "a natural event which threatens both
life and property; a disaster is the realization of
such a threat”.! The severity of the damage suf-
fered by the population in any given disaster
depends on the intensity of the natural pheno-
menon, the proximity of human settlements to
the location or path followed by the pheno-
menon, and the prevention measures taken and
degree of preparedness achieved by the human
group involved.

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

Given their high costs —in social and eco-
nomic terms— and the frequency with which
they occur throughout the world,? natural disas-
ters should be recognized as development prob-
lems rather than as isolated events. Disaster
prevention and planning and preparedness mea-
sures should be included in long-term develop-
ment plans.

18ee John Whittow, Divusters: The Anatomy of Enveirosmen-
taf Huzardr. Penguin Books Led., Harmondsworth, Middlesex
{England), 1980,

‘For a summarized, wverall picture of the time and space
distribution of diszsters in the world and theie direct consequences,
see R, Jovel, Natwral disariers and their impaci o the soctul and
economic development of Central America und the Caribbean,
Ineernational Congress un Urban Emergencies, Cancdn (Mexico),
1982,
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2. Origin and chatacteristics of
natural disasters

Natural phenomena of meteorological and geo-
logical origin frequently cause disasters of vary-
ing intensity in the countries of Latin America
and the Caribbean. On the one hand, tropical
storms traverse the Caribbean every year and
directly or indirectly affect the countries of that
subregion; similar events affect —albeit less
directly— the countries located in the tropical
belt of the Pacific Ocean coast, Major maodifica-
tions in the atmospheric circulation over the
Pacific bring about c¢hanges in the sea-water
characteristics off South America and floods and
drought on the Pacific slope of the continent.?
Furthermore, the annual North-South displace-
ment of the lnter-Tropical Convergence Zone
over the continent causes frequent flooding in
Central America and the northern part of South
America. On the other hand, the presence of the
"ring of fire” along the Pacific Coast of the
continent, together with other lines of conrace
between tectonic plates, causes frequent and
intense earthquakes and volcanic eruptions in
the region.

The above-mentioned natural phenomena
result in disasters of different intensity in the
region. They cause loss of life and injury among
the population, damage and disruption to essen-
tial services and t¢ social and economic infras-
tructure, as well as losses of stocks and
production, Furthermore, these direct and indi-
rect losses have secondary effects on macroeco-
nomic variables which hinder governments’
efforts to achieve sustained growth.

Available information in regard to the major
natural disasters which have occurred in che
world from 1846 through 1978 indicates that 34
such events occurred in Latin America and the
Caribbean and that they caused the deach of
around 1.2 million persons.* More detailed
information is available on major disasters in the
region from 1972 to date.

¥This event is calied the EI Nifio Southern Oscillation ( ENSG)
pheniomenon, and normally uccurs unce every three to 12 years,
ANatural dirasterr and their fmpacl ... op. o,

While the mass media have provided exten-
sive live coverage of the human suffering and
destruction brought abour by recent disasters, no
accurate quantitative estimnates of losses caused
by disasters are available for the region on 2
systematic basis.

An attempt is made in this paper to present
a preliminary estimate of the social and eco-
nomic effects of natural disasters in Latin Amer-
ica and the Caribbean, with a view to justifying
the undertaking of disaster prevention and plan-
ning activities in the region. This estimate is
based on information collected in recent years by
the United Nations Economic Commission for
Latin America and the Caribbean (ECLAC).

3. ECLAC's work on natural disasters

During the past 18 years ECLAC has accumulated
detailed quantitative information on the social
and economic impact of selecred natural and
man-made disasters in the tegion, as parr of its
work programme on damage assessment and
rehabiliration/reconstruction planning follow-
ing disasters. Upon the request of a government
affected by a disaster, ECLAC sends a special field
mission to undertake an independent assess-
ment of the direct and indirect damage, to esti-
mate its effect on pational economic
development and its impact on social conditions,
and to identify rehabilitation and reconstruction
projects,

To undertake such work ECLAC has devised
a methodology for the assessment of sectoral
damage and for evaluating its impact on overall
economic performance and on living conditions,
The field mission is normally composed of spe-
ctalists in damage assessment available ac
ECLAC; specialized agencies of the United
Nations designate sectoral experts in their field
of competence to participate in the mission.

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

1. Definitions

The effects of natural disasters must be viewed
not only in humanitatian terms, but also —and
primarily— in economic and social terms. These
effects can be divided into the following main
categories:’

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

the indirect effects which result from the
decline in production and in the provision of
services; and

the secondary effects which may appear
some rime after the disaster: decreases in
economic growth and development;
increased inflation; balance-of-payments
problems; increases in fiscal expenditures
and deficits; decreases in monetary reserves,
etc.

Ditect effects include losses of capital stock
and inveatories and ——in some cases— of pro-
duction. Indirect effects include diminished pro-
duction in the area affected, increased
expenditures to provide services ot to maintain a
given standard of living conditions, etc. Ina way,
indirect effects can be considered as “losses in
the pipeline” of the economic system.

2. Carse studies

Following the above-described definition 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 in Latin America and the
Caribbean during the period 1972-1988.
Damage assessments were undertaken for a
number of narural disasters of both geological

$See Office of the Uniced Nations Disaster Relief Co-
ordinater (UNDRO), Disasier prevention and mitigation: vol, 7.
economic arpects, United Nations, New York, 1979,

and meteorological origin. Earthquakes and vol-
canic eruptions are geologically originated disas-
ters, whereas floods, winds and drought are
caused by meteorological phenomena.

Analyses were made of detailed information
concerning the Managua, Nicaragua (1972},
Guatemala (1976), Mexico (1985), San Salvador
(1980) and Ecuador (1987) earthquakes, and the
eruption and ensuing mudflow of the Nevado
del Ruiz volcano in Colombia (1985). Similar
analyses were conducted for the cases of hurri-
cane Fifi in Honduras (1974), hurricanes David
and Frederick in the Dominican Republic (1979),
the floods and drought caused by the El Nifio
phenomenon in Bolivia, Ecuador and Peru
(1982-1983}, and the damage done by Hurricane
Joan in Nicaragua (1988).

Tables 1 and 2 present summaries of the
economic losses caused by each event. To facili-
tate comparisons between results of the differ-
ent disasters, damage figures were adjusted, in
order to take account of inflation, to 1987 values.

a) The 1972 Managua carthguake” An
earthquake which originated in shallow, local-
ized tectonic faults destroyed most of downtown
Managua in lace 1972. The quake demolished or
damaged most commercial and public adminis-
tration buildings as well as housing and other
social infrastrucrure. In addition, the industrial
capacity was heavily affected.

The main social effects included 6 000
deaths, or about 1.4% of Managua's population
at the time, while more than 20 000 people were
injured and 300 000 were left without shelter
(70% of the toral city population). In addicion,
some 38 500 persons were rendered temporarily
unemployed or subemployed due to destruction
or damage to their places of work.

*The damage figures for the case of Hurricane Juan are given
in 1988 U.S. dollars.

See ECLAC, Arsessment of dumages and vepercursionr of the
Masugia carthynake on the Nicaraguan econgmy (EfCN.127A-
C.64/2/Rev.1), Santiago, Chile, 1973.



CEPAL REVIEW No., 38 / Augnrt 1989

Direct losses were estimated at US§1 580
million {ac 1987 prices). They included the des-
truction or damage to the social infrastructure
(housing, health and education facilities) and
losses in stock of the commercial and industrial
sectors. Indirect losses were estimated at
US$387 million, including increased costs for
the provision of essential services and produc-
tion losses (mainly in che industrial sector).
Total losses caused by this disaster were thus
estimated at US$1 967 million {see table 1}

Secondary effects in the years following the
disaster included an increase of US$687 million
in the public sector deficit, due to the need to
invest in reconstruction and to the reduction of
tax revenues, and an increase of US$186 million

Table !

in the balance-of-payments deficit, caused by the
need to import equipment and materials for
reconstruction purposes. Further secondary
effects included the reduction in growth of the
gross national product (GNP) and of per capita
income in 1973. In addition, consumer prices
increased and monetary reserves diminished.

b) Hurricane Fifi. In 1974, Hurricane Fifi
swept mainland Central America. Its high winds
and ensuing floods caused destruction or damage
to housing and other social infrastrucrure in
marginal urban areas; to transport and other
physical infrastructure; ro permanent planta-
tions and annual crop production; and to the
natural resources and environment.

ECONOMIC LOSSES CAUSED BY RECENT NATURAL DISASTERS OF GEOLOGICAL
ORIGIN IN LATIN AMERICA AND THE CARIBBEAN

tin millions of 1987 US dollurs)”

. 3 Volcanic
Earthquukes: eruption
Losses and effects Managua  Guatemala Méiifu San Salvador Ecuat_i;‘)r ﬂf‘;ﬁ;’z
1972 1976 1985° 1986 198 1985
Total losses 1967 1 437 4337 937 1 001 224
Direct losses 1 580 1 402 3793 710 186 154
Capital stock 1412 1381 37117 694 184 150
lavenrories 168 21 16 16 2 4
Indirect losses 387 35 544 227 815 70
Production 35 154 71 704 17
Services® ' 387 390 156 111 53
Secondary effects
Public sector finances 687 368 1 899 035 397
Increased expenditures 673 368 2025 974 55
Decrease in revenues 14 - {126) (30 342
External sector 186 419 B 579 350 781
Reduction of exports - - 1 650 - 635
Increase in imports 186 419 9075 447 155
Disaster-related income ' (2 146} o7 (9

Soxrrce: ECLAC.

“All figures adjusted for inflation through 1987 to enhance comparability.

*Secondary effects estimered for 1985 o 1987, and projected thereafter through 1990,

“Secondary effects estimared for 1986 and 1987, and projected chereafter through 1991,

“Includes damages caused by ensuing Foods and mudflows which represent a very high percentage of the total.
“Losses of income due ro reduction or disruption of services, and/or higher expenditures for the provision of services.

/From emergency relicf aid and reinsurance payments from abroad.
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Table 2

ECONOMIC LOSSES CAUSED BY RECENT NATURAL DISASTERS OF METEOROLOGICAL
ORIGIN IN LATIN AMERICA AND THE CARIBBEAN

(In millions of US dollars )

Hurricanes:
- El Nifio floods
Losses and effects Fifi 2“:‘;"1 ‘f“: Joan and droughts
b rederic 1 -1 -
1974 1076 19887 982-1983
Total losses 588 1057 840 3 970
Direct losses 388 842 745 1311
Capital stock 329 506 668 1 060
Inventories 14 230 18 251
Production 4% 106 59 -
Indirect losses 200 215 a5 2 659
Broducrion 175 185 1% 1284
Services’ 25 30 80 137%
Secondary effects
Public sector finances 224 303 605 wE
Increased expenditures 214 264 605
Decrease in revenues 10 39 .
External sector 362 464 241 621
Reducrion of exports 48 167 27 547
Increase in imports 314 206 223 74
Disaster-related income - (9

Sowrce: ECLAC.

7 All figures adjusted for inflacion chrough 1987 in urder tw enhance comparabilicy.
*Damages refer to Honduras only, even though other countries were affected as well.
“Damages refer to the Dominican Republic only, even though other countries were affected as well.
YThese figures ace in 1988 US dollars. Secondary effects have been projected through 1993,
“Damages refer to Bolivia, Ecuador and Pery, although other counitics were affected as well.
Losses of income due to reduction or disruption of services, and/or higher expenditures for the provision of services,
2Sizeabls increases in the fiscal deficit occurred, but no accurate estimates are avallable.
From emergency relief aid and reinsurance payments from abroad.

In Honduras alone® {other countries such as
Nicaragua, El Salvador, Guatemala and Belize
were also affected) 7 000 persons were killed.
Nearly 15 000 more were rendered homeless,
and although chis figure represents only a small
proportion of the population in the affected
area, some small villages were entirely wiped
out. Insufficient information prevented the esti-
mation of the number of injuries and of the
effects on employment.

Direct losses amounted to US$388 million
and included destruction or damage to housing,

SSee ECLAC, Brforme tubre lof daflor y vepercutiones dol
buracdn Fifi en la coumomia bondereda {(EfCEPALJA-
C.67/2/Rev.1), Santiagn, Chile, 1974,

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 to
domestic and commercial inventories. Indirect
losses were estimated at U3$200 million and
included losses in banana and annual crop pro-
duction and higher costs of public sector utilities.
The coral losses caused by the hurricane in Hon-
duras alone thus amounted to US$588 million
(see table 2).

Secondary effects included a US$362 million
worsening of the balance-of-payments situation,
caused by reductions of agricultural exports and
by imports of reconstruction equipment and
materials. Public-sector finances suffered a nega-


file:///ohre
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tive impact of US$224 million due o the need to
invest in rehabilitation and reconstruction and
to a reduction of export tax revenuves (see
table 2).

A further secondary effect was the drop in
GNP growth in subsequent years, which con-
trasts notably with the vigorous (5%) tate of
growth in preceding years.

¢) The Guatemala earthquake of 1976° A
severe quake caused by the displacement of the
Caribbean, Cocos and North American rectonic
plates, with epicentres located along a major
geologic fault which traverses the country,
caused extensive damage in many small villages
and medium-sized towns in the interior and in
Guatermnala City.

It was estimated that 22 800 lives were lost,
which makes this earthquake —together wich
the Nevado del Ruiz eruption in 1985— the
most damaging to human life in the recent his-
tory of the region. Furthermore, 76 000 persons
were injured, and over one million people —or
neatly 199% of the country’s population— were
made homeless.

Direct losses were estimated at US$1 400
million. They included the destruction o hous-
ing and other social infrastructure, transport
infrastructure, and domestic and commercial
inventories. Indirect losses of over US$35 mil-
lion were incurred due to the reduction of com-
mercial and agricultural production and w brief
interruptions of the water supply and electricity
services. Toral losses chus amounted to 1 437
million dollars (see table 1).

Secondary effects on the economy were esti-
mated at US$787 million. The fiscal budger was
burdened by the need to increase expenditures to
finance rehabilitation and reconstruction pro-
jects, and the balance-of-payments situation
deteriorated due to the need to import materials
and equipment for relief, rehabilitation and
reconstruction activities (see table 1).

dy Hurricanes David and Frederick. In 1979
Hurricane David traversed the Dominican
Republic; several days later, tropical storm Fred-
erick —later to become a full hurricane—— also

“See ECLAC, Dasfor canradus por el terremoto de Gratentala y
sus yepercusiones robre e devarrolly econdmics y rocial del pair
(CEPAL /MEX/76/Guat.1), Mexico Ciry, 1976.

struck the island. Dominica, Hait! and Cuba were
also affected.

The combination of very high winds and
subsequent flooding resulted in widespread des-
truction or damage to housing, agricultural
infrastrucrure and production, electricity and
water supply services, physical infrastructure in
general and the environment,

The main social effects included the death of
a mumber of persons (only 2 100, thanks to the
existence of a warning system and evacuation
plan), while aver 600 000 people, or 10% of the
country’s population, were lefe without a home.
No complete figures were collected concerning
injuries and unemployment.’

Direct losses were estimated at US$842 mil-
lion. They include losses of US$§506 million in
the capital stock of (in decreasing order of mag-
nitude} the agriculture and livestock sectors,
housing, energy and warer-supply systems, and
transport infrastructure; US$230 million worth
of cattle stock, commercial and household inven-
tories; and US$106 million of banana and other
crop production. Indirect losses amounted to
US$215 million and refer to decreased agricultu-
ra] production and commercial output in subse-
quent years {US$185 million), and to increased
costs and diminished revenues in the services
sectors. Total losses were thus calculated at
US$1 057 million (see table 2).

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

The gross national product actually grew
faster during the years after the disaster: a face
which was due, at least in part, to the economic
recession of previous years caused by the rising
oil prices. Only scant information is available

0See BECLAC, Repablica Dominicana: repercariones de for
buracanes David y Federico sobre la econamiia y ler condicianey
rocialer; nuta de fa Secretarin (EfCEPAL/G.1098/Rev. 1), Santi-
agu, Chile, 1979
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regarding inflationary pressures and monetary
reserve fluctuations after the disaster.

e) The E[ Nifio phenomenon of 1982-
1983.1' The modification of the general atmos-
pheric circulacion over the South Pacific in
1982-1983 affected Bolivia, Chile, Ecuador and
Peru in different ways and intensities. Extensive
flooding occurred in the coastal areas of Ecuador
and Northern Peru, as well as in the Amazonian
region of Bolivia, while a severe drought affected
the Bolivian-Peruvian highlands. Sea-water
temperature and salinity were adversely
modified,

The death-roll and the number of injuries
were not significant, but 298 000 persons in
marginal urban and rural areas were rendered
homeless by the floods, and a cotal of 3.7 million
persons were directly affected by the partial or
total loss of their means of production, absence
of health and education services, insufficiency of
food and declining nutrition levels, increased
morbidity levels, and shortages of agricultural
and food inputs.

The drought in the highlands brought the
most impoverished population groups in the
Continent 1o the brink of widespread famine,
and originated further migration to 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 the sea-water characterisrics.
Some fish varieties emigrated elsewhere or died.
The annual carch has only recently recovered
pre-disaster levels.

Direct losses in Bolivia, Ecuador and Peru
were estimated at US$1 311 million. They
included capital stock and inventory losses in the
agricultural, cransport, oil production, fishing
industry and social infrastructure sectors. Indi-
rect losses amcunted to US$2 659 million,
including losses of production in the agricultural,
industrial and fishing sectors, as well as
increased costs and diminished revenues in the
(TaNsport s5€Ctor.

Total losses thus amounted to US$3 970
million, making this the second most costly sin-

NEee LCLAC, The nataral disariers of F82-1983 in Bolivia,
Ecuadur and Pera (E/CEPALSG.1274), Santiugo, Chile, 1983,

gle disaster in the region in recent history (see
table 2). Furthermore, they represented about
10% of the countries’ combined GNP, or 50% of
their annual public sector revenues at the time.
Bolivia, the weakest economy, was by far the
most seriously affected.

Secondary effects on economic development
were extremely severe. In the two-year period
1982-1983, the negative effect on the balance of
payments reached an estimated US$621 million,
due to decreased fishery, agriculture and lives-
tock exports and to imports of foodstuffs and
agricuitural inputs. Public sector deficits and
their ratio to GNP increased notably, This was
due to decreases in value-added and export tax
revenues and to unforeseen expenditures to
undertake relief, rehabilitation and reconstruc-
tion activities.

Gross national and per capita product
growth decreased in the cthree countries at rates
of up to -10%. Consumer prices rose up to 50%
in some cases, due mainly to increases in food
prices because of production shortages and
speculation.

f) The 1985 Mexico City earthguake.)? This
earthquake of extraordinary magnitude (8.1 on
the Richter scale) originated in the Michoacan
Gap and its effects —magnified by special sub-
soi] condittons— caused extensive damage in a
populous section of downtown Mexico City in
September 1985,

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

Some 33 600 dwellings were destroyed and
65 000 more sustained substantial damage,
Health sector facilities were seriously reduced as
many hospitals and clinics were destroyed or
damaged beyond repair. About one-fifth of the
capital city's educational establishments were
destroyed or badly damaged. Water-supply, elec-
tricity and communications services in the
downtown section of Mexico City were also
affected, albeit less seriously.

'285ee ECLAC, Damape cansed by the Mexican earthgnabe and
ifs repercarsions upon the country r econonty (LC/G.1367), Sand-
ago, Chile, 1983,
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Direct losses were estimated ar US$3 793
million. They included infrastructure and inven-
tory losses in public admintstration buildings;
housing, health and education facilities; com-
munications; and small-scale indusisy and com-
merce. Indirect losses were estimated ar US$544
million, and reflect the dectease in revenues
and/or increased costs in small-scale indusery
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 million, making it the most damag-
ing natural disaster of recent years in the region
{see table 1).

However, even more serious than the
impressively large absolute losses —which an
economy the size of Mexico's wonld perhaps be
able to absorb under normal circumstances, since
total losses represented only 2.7 % of GNP ar the
time— is the effect of rehabilitation and recon-
struction needs on the main macroeconomic var-
iables, It must be borne in mind that the disaster
occurred at a time when the government was
applying aa austerity policy in public expendi-
cures, when banks were short of liquidity to face
the increased demand for credit, and when excer-
nal restrictions were looming.

In the five years after the earchquake, the
negative effect on the balance of payments is
expected to reach US$8 579 million in spite of
considerable reinsurance income and donations
from abroad. Furchermore, the public-sector
deficit is expected to increase by approximately
1US81 900 million due to rehabilitation and
reconstruction expenditure requirements (see
rable 1). '

The requirements for reconstruction made
the Mexican authorities revise their economic
policy to accommodate the increased demands
for public funds, credits and imports. Furchet-
more, priorities for public activities were reor-
iented to permit the reassignment of resources
to reconstruction, leaving aside for the time
being the solution of long-standing problems in
the capiral city.

g) The Nevado del Ruiz volcanic eruption.’
In lace 1985 mudflows originated by the melting
of snow after the eruption of the Nevado del

138¢e United Nations, The Nevwdo del Ruiz volcano natursl
- dizarter (SG/SM.1/ 13, New York, 1985

Ruiz volcano in Colombia caused the death of
22 800 persons. That figure includes more than
X% of the population of the city of Armero,
which did not have an appropriate early-
warning system, In addition, 5 200 persons were
injured and 10 000 more were left homeless.
Some 200 000 people 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 even lost
limbs to enable their rescue— and many lost
their entire families. In addition, they required
physical and psychological rehabilitation yet
lacked the essential permanent health and edu-
cation services.

A preliminary estimate places total losses at
US$224 million. Direct losses of capital stock in
social and physical infrastructure —including
the toral destruction of a city of 25000
inhabitants— were estimated at US$150 mil-
lion, and US$4 million worth of inventories
were lost. Indirect losses were estimared at
US$70 million; they include production losses of
US$17 million and losses of revenue or the need
for increased expenditures to provide vital servi-
ces (see table 1),

The secondary economic effects were not
estimated, bur were small when compared to
national macroeconomic variables, due to the
small size of the affected region. J¢ was estimated
that the only measurable effect might be a slight
increase in national public expenditure for emer-
gency and immediate rehabilitation aid.

The true measure of this disaster lies, with-
out a doubt, in the tragic loss of life and human
suffering it caused.

hy The 1986 San Salvador earthquake'*
This disaster caused the death of abour 1 200
people; more than 10000 were injured, and
neatly 500 000 suffered partial ot total loss of
their homes and smali shops. The living condi-
tions of the poorest sectors of the population

MSge ECLAC, The 1986 San Salvador vartbgnake: Dimuge,
repercussions and arsistance reqrired (LC/G443), Santiago,
Chile, 1986.
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were seriously affected through losses of hous-
ing, essential services and sources of income,

This earthquake caused considerable damage
to housing and to the basic services of water
supply and sewerage, electricity and telecom-
munications. [t cotally or partially destroyed a
large number of buildings in the health and
education sectors, as well as infrastructure,
machinery and inventories belonging to the
industry and commerce sectors. Moreover, the
administrative functioning of the government
was temporarily interrupted by the destruction
of public buildings and by the loss or destruction
of archives and communications systems,

A rtotal loss of about US$937 million was
estimated. Direct damage, including capital
stock and inventery losses, was estimated at
US$710 million; indirect losses amounted to
US8$227 million more. The most serious mate-
rial losses in infrastructure were those affecting
housing, commerce and public buildings. Com-
merce was the sector most affected by produc-
tion losses, while the basic services utilities
suffered heavy losses due to higher expenditures
and diminished income,

While other disasters in the region have
caused higher material and production losses,
the San Salvador earthquake had a greater rela-
tive economic impact. In this case, the rotal
losses amounted to approximately one-quarter
of the country’s gross domesric product or about
409% of its external debt at the time.

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 29, the
fiscal deficit rose by more than 24%; the public
administration was severely disrupted, and che
external sector experienced the doubling of its
current account deficit due to increased imports
for reconstruction. In the five years following
the disaster, the public sector is expected to
suffer a negative impact of US$935 million due
to increased expenditures, despite increased tax
revenues, while the external sector position is
likely to suffer a deterioration of some US$350
million, due to increased imports for reconstruc-
tion and in spite of reinsurance payments from
abroad (see table 1).

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

increased substantially and unemployment rose
from 26 to 35% in the metropolitan area of San
Salvador. There was also a drastic teduction in
public health services and facilities. These social
consequences of the disaster came on top of the
hardships of a popuiation suffering from the
effects of an internal war.

i) The March 1987 earthquake in Ecyador."
This event caused the death of about 1 000 per-
sons. More than 5 000 people had to be evacu-
ated from the disaster area and re-housed in
temporary shelters. About 3 000 dwellings were
completely destroyed and 12 500 more had to be
repaired. Several hospitals and health 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 40 kilometres
of the trans-Ecuadorian pipeline used to trans-
port oil from the Amazon region to the refiner-
ies and export cencres located on the Pacific
Coast, as well as severely damaging the only
highway connecting the Eastern provinces with
the rest of cthe country. Moreover, agricultural
production was affected by the erosion of arable
land caused by landslides, and the floods carried
away thousands of head of livestock and depos-
ited silt over large areas of grazing land,

The total damage caused by this disaster was
estimated at US$1 000 million. Direct damage 1o
the capiral stock and inventories of the country’s
social and economic sectors was estimated at
US$186 million. Indirect damage —which
include extremely large losses by the petroleum-
exporting sector, together with the higher costs
incurred to sarisfy domestic energy demands,
and production losses in the agricultural sector,
was estimated at US$B15 million (see table 1),

Even though it affected 2 relatively small
area, the disaster brought about a considerable
fall in Ecuador’s production and export capacity.
It has been estimated that in 1987 there was a
3% drop in the gross domestic product, instead
of the 2.5% growth foreseen before the disaster,
The external sector suffered losses of about
US$790 million due to reduced exports of oil and

ViSee ECLAC, The watural disastor of March 1987 in Ecsador
and ils impact on sucial and vconomic development (LCG.146%),
Santiago, Chile, 1987,
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other products (US$633 million) and to
increased itmports for rehabilitation and recon-
struction. The public sector finances experienced
an increased deficit of about US$327 million due
to increased outlays and decreased revenues (see
table 1). The projections indicate still further
deterioration of these macroeconomic variables
in the future as an effect of the disaster.

The disaster had harsh consequences for the
welfare of some 400000 people who were
directly affected. The brunt of the disaster was
borne by population groups living in rural and
marginal urban areas located in a number of
provinces where unemployment levels and rates
of illiteracy are high and where the provision of
basic social services —health, sanitation and
education— is limited. In addition, approxi-
martely 75 000 petsons living in the Amazon
region were isolated from the rest of the country
for several months; essential supplies needed by
the population had to be transporeed by air and it
was impossible to bring their produce to the
markets.

)) Harricane Joan.'® In October 1988 the
tenth hurricane of the Caribbean season gave
rise to a major disaster in Nicaragua and zlso
cansed damage in neighbouring Costa Rica,
Panama, and El Salvador. With sustained winds
of up to 217 kilometres per hour, the hurricane
entered Nicaraguan territory and destroyed sev-
eral cities; after traversing the continental divide
and causing extraordinary rainfall and floods, its
winds lost force and it slackened to a tropical
storm before petering out in the Pacific Ocean.

In Nicaragua, approximately 310 000 per-
sons were evacuated from the danger areas
before the hurricane struck; they were housed in
temporary shelters to protect them from the
winds, rain and floods while they awaited the
re-gstablishment of minimum environmental
and health conditions in their original settle-
ments. About 230 000 low-income peasants and
fishermen saw their homes and working capital
destroyed or damaged. A total of 2.8 million
people were directly or indirectly affected by the
disaster.

"$8ee BCLAC, Durnape canred by Hurricane Joun in Nicaragua:
ity effects on econamic develupment and living conditions, and
reguirements for rebabilitation and reconstruction, Note by the
Secretariat {LC/G 1544}, Santiago, Chile, 1988,

Ditect damages were estimated at US$§745
million. They included total or partial descruc-
tion of social infrastructure, especially housing;
erosion of agricultural soils and devasration of
extensive areas of tropical forests; destruction ot
damage to the economic infrastructure, particu-
larly transporrt facilities; and damage to the agri-
cultural and industrial infrastructure, as well as
losses of products. Indirect losses were escimated
at US$95 million; they refer to the greater
expenditure needed to supply health services
and attend necessary emergency and relief opes-
ations, and to production losses in the near
future. Toral 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
10% of the country’s accumnulated capital stock
or about 40% of the gross domestic product for
1988. Furthermore, the disaster came at a time
when the Nicaraguan economy was showing
signs of growing weakness as it continued to
undergo a state of semi-permanent crisis
brought about, in part, by the marked deteriora-
tion of 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 country’s
scarce resources.

Secondary effects on economic performance
will be felt for a number of years. In 1988 alone,
the fall of the gross domestic product increased
by 2 percentage points and per capita income
was further eroded; in addition, the already large
tiscal deficit will be increased due to the addi-
tiona] expenditure needed to meet emergency
requirements. In 1989 and the tollowing years,
even though some recovery is expected in the
preductive and construction sectors, public sec-
tor finances will deteriorate furcher due to the
new investments and expenditures required for
rehabilitation and reconstruction, and the bal-
ance of payments will exhibit greater disequili-
bria as a resuit of the need to increase imports
and the inevitable fall in exports (see table 2).
No doubs this will lead to a further speed-up of
the hyperinflationary trend which existed before
the disaster. _

The government will be forced to revise its
most recent goals for re-establishing macroeco-
nomic equilibria. Moreover, the country does not
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have the capacity to undertake the necessary
rehabilitation and reconstruction work on its
own while at the same time continuing its long-
term efforts to achieve sustained development
and (o improve the living conditions of the pop-
ulation, It may be necessary to postpone major
economic and social development programmes
which were underway or about to be inictiated.

The above considerations are even more
important in view of the fact that the people
most affected by the disaster include about
62 000 low-income peasant families who lost
their subsistence crops and their very limited
belongings and who are now faced with the task
of rebuilding their highly fragile family-based
£CoNOMY.

The effects of natural disasters

1. Region-wide estimates of losses

The following conclusions can be drawn afrer
analysing the available information on the type
and amount of the soctal and economic losses
caused by selected recent major disasters in Latin
America and the Caribbean.

Depending on the origin of the natural
phenomena which caused the natural disaster:

— natural disasters of meteorological otigin
—such as floods, hurricanes and droughts—
usually cover a more extensive geographical
area than those of geological origin;

— due to poepulation density, the number of
victims caused by natural disasters of geolog-
ical urigin —such as earthquakes— is likely
to be higher than io the case of those caused
by meteorological phenomena;

— losses of capital stock in the physical and
sacial infrastructure caused by earthquakes
are usually much higher than those caused by
floods;

— losses of production and indirect losses, on
the other hand, are likely to be much higher
in cases of floods and droughts, and

— when a geological phenomenon gives rise w
floods or mudflows, losses of production and
indirect losses are much higher than in
straight cases of geological disasters.

The following general effects are common to
all types of natural disasters:

— a significant number of victims which redu-
ces the already limited quantity of trained
human resources in the affected countries;

~— a substantial reduction in the availability of

housing, health and education facilities, thus

increasing pre-disaster deficits;

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

— temporary interruptions of water supply
and sanitation, electricity, communications
and transport services; and

- temporary shortages of food supplies and
raw materials for agricultural and industrial
production.

On the quantitative side, the analysis of the
case studies described earlier gives an idea of the
size of the losses caused by major natural disas-
ters in the region. However, additional signifi-
cant losses arise from less-severe natural
disasters which affect the region on a more fre-
quent basts.

In regard 1o the latter, ECLAC has estimated
that during the 15-year period berween 1962 and
1976, the Central American countries alone were
affected by different types of natural disasters
which inflicted 39 600 deaths and losses of capi-
tal stock, production and inventories amounting
to about US$8 S00 million 1987 dollars.!”

"The tollowing is the breakdawn of losses:

. Millions of
Type of disaster: Deaths 1987 US$
Flixxds and winds 6054 1 B9G
Drought, hail and
cold frons B 163
Volcanic eruptions
and earthquakes 33 500 G 453
Total 39 554 8512
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If the latcer figures are combined with rhose
of the case studies analysed and of other less-
studied disasters, it may be concluded that in the
Latin American and Caribbean region as a whole
more than 6 000 lives and over US$1.5 billion
1087 dollars are lost per year due to natural
disasters.

2. Economic and soctal effects

Although the amount of direct and indirect
losses indicated above is very large, the social and
economic effects of natural disasters are even
more striking.

Thus, depending on the size and degree of
diversification of the affected country's econ-
omy, the secondary effects of natural disasters
include:

— =2 reduction in economic growth and in the
improvement of social conditions in
general;

— an increase in the public sector deficit
because of unforeseen emergency relief,
rehabilitation and reconstruction expendi-
tures and reductions in tax revenues;

— a deterioration in the balance-of-payments
position due to the fall in exports and the
increases in imports of equipment and mate-
rials for relief, rehabilitation and reconstruc-
tion; and

— an increase in the cost-of-living index due to
shortages of essential goods and speculation,

The short-term effects of emergency relief
and immediate rehabilitation activities have
been absorbed thanks to the efforts undertaken
by the affected governments, with generous
assistance from the international community.
The disasters have longer-term effects, however,
whose solution has often called for great sacrifi-
ces by the affected country's population.

In fact, in the case studies analysed, rehabili-
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 existing fiscal resources and
internal savings;

— reorientarion of existing bilateral or multi-
lateral loans; and

— securing of additional excernal financing.

The above measures have resulted in the
deferment or cancellation of development pro-
jects which had been included in already-
approved long-term development plans, and in
the delay of improvements in social conditions
in general,

3. The need to reduce losses and
cushion their effects

While the natural phenomena which give rise to
these disasters cannot be avoided, it is possible to
take measures to reduce their social and eco-
nomic effects to more manageable levels and
thus contribute o long-term development, Such
measures, while costly in themselves, would
represent only a small fraction of the present
level of losses mentioned above. They include
preventive, planning and preparedness activi-
ties or systems which are briefly described below.

Disaster prevention measures are designed
to prevent natural phenomena from causing dis-
asters or at least to limit their consequences.

A first group of prevention measures is
related ro the forecasting and warning of natural
phenomena, and is based on a thorough scien-
tific study of the intensity and chronological and
spatial distribution of the natural phenomena
which may originate disasters. They include the
setting up of networks to monitor the develop-
ment and evolution of meteorological events,
and the implementation of eatly-warning sys-
tems in the vicinity of human settlements.'8

The second set of prevention measures ref-
ers to the adoption of technical and legislative
regularions, such as zoning laws based on vulner-
ability analysis and special building codes, to
ensure that buildings are able to withstand the
anticipated effects of natural phenomena. The
education and training of the population to make
people aware of disaster risks and of prevention
requirements also comes within these measures.

There are two main areas of action in con-
nection with disaster-related planning. First,
physical planning should include disaster
vulnerability analyses of all large-scale develop-

¥We similar monitoring and early-warning syscems have
been developed as yet for disasters of geological origin, except in a
few isulated cases of volcanic eruptions.
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ment works —including human setclements—
to decide their optimum location and
anti-disaster characteristics, Second, long-term
development planning should include potential
disaster effects as a new variable —giving due
consideration to the need for the adoption of
emergency relief programmes and contingency
measures in cases of disaster— as well as taking
account of the rehabilitation and reconstruction
requirements generated by a major disaster.
Finally, disaster preparedness involves the
adoption of measures to organize and facilitate

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

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