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INTRODUCTION

The relationship between natural disasters and development is a
subjeg& of growing concern to the International community. The transi-
tion fi-om a traditional to a modern society is a difficuit process at
best and natural disasters and the damage they cause are an aaded con-
strainlr to this process. Understanding this relationship is becoming
increapingly important as losses in life and property from natural
hazards continue to rise in most regions of the world.

Although per capita property losses due to natural disasters are
higher in developed countries, the burden of loss is far greater in the
developing world. This is because the "costs of hazard," that is the loss
from property damage and expenditures on rehab!litation and reconstruction,
must be seen relative to the resources of the society. Table 1 illus-
frates ftnhe cost of hazard per capita and as a proportion of GNP in selected
countries. In all cases, tne dollar value of per capita loss varies much
less than the loss of GNP, which Is about twenty fimes greater in developing
countries. In absolute terms, the dollar damage In developing countries far
exceeds the total amount of international financial aid received. In many
cases, disaster losses effectively negate any real economic growth and,
oftentimes, countries actually lose ground in relative terms. Furthermore,
it has been estimated that 95% of disaster-related deaths occur among T?e
Two-thirds of tne worid's population that live in developing countries.

Table 1: National Studies: Hazard Costs and National Income *
Developing Countries Developed Countries
Hazard Cost Hazard Cost
Per Capita ($) % GNP Per Capita (%) $ GNP
1.38 Tanzania 1.84 Drought 3.31 Australia 0.10
3.55 Sri Lanka 2.13 Flood 5.79 United States 0.1
0.47 Bangladesn 0.73 Cyclones Z.11 United States 0.04

* Hazard Cost is the sum of damage loss and costs of adjustment expressed
here as annual average per capita costs and as a percentage of gross
national product. :

Source: lan Eurton, Robert Kates, and Gilbert wWhite, The Environment
as Hazard. 1978 p.79.

]Unifed Nations, Uffice of the United Nations Disaster Relief Co-ordinator

(UNDRO) . The Protection of Human Settiements from Natural Disasters.
Geneva: United Nations. February 24, 1976, p. 5.




This disparity between the effects of disasters on developed and
developing countries becomes clearer once the term natural disaster is
defined. Natural events, such as earthquakes and hurricanes, do not, by
ihemselves, constitute disasters., It is the intensity of the event and the
affected society!s ability to cope with this event which actually deter-
mine a disaster. It is, therefore, the relatively greater vulnerability
of less~developed countries that is primarily responsible for their dis-
proportionate suffering as a result of natural phenomena.

Tnere are several factors that contribute to this increased vulner-
ability, some of which are linkea to tne very pirocess of development.
Rapid population growth in developing countries with |imited resources has
led to the undirected sefttiement of hazardous areas. while seeking the
beneficial use of land resources, people have become more vulnerable tfo
extrreme natural events. Farmers have expanded their crop lands into
dangerous coastal zones; new buildings have been constructed on alluvial
and unconsolidated soils in seismically active areas; and growing cities In
tropical areas have spread onto adjacent floodplains. Each situation re-
presents a frade-off between eccnomic return and social risk.

A corollary to this paitern of expansion is the increased exposure of
the environment and destruction of its natural protective capacity. Poor
land and water resource management, and practices such as deforestation and
overgrazing have heightened the land's vulnerability to flood and drought.
As pressure from growing populations increases, so, too, does environmental
degradation and hazara risk.

The paftern of rapid urbanization, unaccompanied by improvements in
communication, warning, evacuation, and transportation facilities, has also
contributed to greater disaster risk in developing countries. Burgeoning
urban sliums and squatter settlements are characterized by substandard
housinyg particularly susceptible fo earthquake and wind damage. In ad-
dition, major industries, representing a source of employment, wealth,
exports and essential gocds, are usually centralized in these cities. This
concentration of population and economic activity, in the absence of com-
pensatory protective planning and preparedness measures, increases the
pofential for loss of |ife, destruction, and severe economic disruption.

in conjunction with these factors, many developing nations have suf-
fered from a serious lag between percepticn of these problems and attention
fo their increased disaster vulnerability. The analysis of recent dis-
asters has-increased the fneoretical nnderstanding of ways to reduce vulner-
abiitty; but this knowldge and its app!ication have often been unavailable
tfo those to whom it is, perhaps, most applicable. With the benefit of
2Frederick Krimgold. Overview !n fthe Priority Area Natural Disaster. New
York: United Nations. October 15, 1976, p. 2.




greater scientific and administrative abllities, it is now possible to
effect long-term mitigation measures to reduce disaster Impact and undertake
preparedness activities aimed at organizing a timely response to a crisis.,
Development projects In education, communication, commun'ry organizing,
public health, and agriculture are programs in which preparedness and miti-
gation elements can easily be incorporated. Vulnerability can be reduced
through analyses of hazard risk, public awareness campaigns, development of
emergency plans and warning systems, and contingency planning for post-
disaster rehebilitation and reconstruction. It is in these areas that
dlsaster-prone countries must act if they are to protect both their people
and their economies.

This paper will address some of the issues related to the question of
disasters and development. |t is not to be viewed as an exhaustive study,
but rather as a point of departure for continued discussion of the problem.
The paper is divided intfo two sections. The first examines four different
types of disasters as they have occurred in various parts of the world.
This section illustrates the magnitude of each disaster and its economic
impact, and examines the disaster preparedn2ss cf the affected countries.
The second section presents exampies of disaster mitigation and prepared-
ness projects sponsored by A.|.D.'s Office of U.S. Foreign Disaster
Assistance and the developmental implications these efforts represent.
These projects are only a sampling of fechniques and measures available
to combat disaster impacts and are meant to stimulate exploration of
still other possibilities.
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N|CARAGUA

On December 23, 197Z. a series of earthquakes reglstering as high
as 5.6 on the Richter scale shook the Central American nation of Nicaragua.
The earthquake's epicenter wu. located precisely at the capital city of
Managua and resulted In the destruc*icn of the heavily populated central
zone and damage fto a total area of about 27 sq. km. Subsequent fires blazed
throughout the city compounding the damages. In the wake of the disaster,
of Managua's total population of 430,000, at least 8,000 were dead, 20,000
were injured, over 260,000 had fled the city, 50% of the employed were job-
less, and 70% were left temporarily homeiess. At least 10% of the nution's
industrial capacity, 50% of commercial property, and 70% of government
facilities were rendered inoperative. Seventy-five percent of Managua's
population suffered an average loss of property and income equal to $1,050,
which i< three times Nicaragua's 1972 per capita GNP of $350. uverall, the
dollar damage was estimated at $845 million.

Earthquake destruction was not without precedent In Managua. In 1931
the city was destroyed by an earthquake and in 1968 it suffered severe,
albelt localized, damage. In spite of these past experiences, the capital
was rebuilt and expanded on the same location. It Is, therefore, under-
standable that & major issue after the 1972 earthquake concerned future
decenfralization or relocation of the city. During the reconstruction
per «ou, decentralization was pursued selectively due to constraints imposed
Dy inferest group pressures, high costs and deep-rooted cultural factors.
Althougn Managua is now considerably more decentralized than it was in the
past, it still borders on a major geological fauit.

In order to understand the impact of this disaster, one must realize
that in addition fo being the most ..eavily populated city, Managua is vital
To fThe socio-economic development of the country. As is common in many
developing countries, the capital is the focal point of the most productive
activities, including those of trade, industry, and financial services, as
well as the site of fthe Central Government. Thus, in addition to the loss
of life ana property damage, the cost of temporary upsets in pubiic adminis~
tfration and disruption of economic activity must be taken into account.

Disaster prevention or preparedness measures were neariy nonexi-tent
despite Managua's importance, its particularly centralized vulnerability,
and its long history of seismic activity. Although a law requiring major
sfructures fo be seismic-resistant had recently been passed, It had not as
yet been implemented. Af fthe time of the earthquake, only six buildings
had been constructed in accordance with the new regulations. |nsurance
against earthquake damage was rare and was in force on upper income housing
only because local mortgage lenders required it. The only other known
Preparedness measure was the designation of & radio frequency for emergency
broadcasts. This represented the *totality of significant disaster planning
and prepareaness in a city whicn has nad, and will most probebly continue to
have, repeated seismic events.



The country was equally devoid of institutional mechanlisms to cope with
a disaster. Prior to the crisis, the government lacked both a relief
organization and a contlingency plan. |t was not until several days aftfer
the earthquake that a National Emergency Committee was formed to deal with
the situation, and even then coordination of relief activities was ineffi-
clent. These structur-al and institutional deficiencies explaln to some
extent the defayed effort at fire-fighting and organized rescue operations
as well as the general public disorder that occurred Immediately following
the earthquake.

Before proceeding with a discussion of the earthquake's impact, it
shouid be kept in mind that Nicaragua never actually completed the recon-
struction process. This analysis views effects and trends through 1977
only. After that point, political circumstances and the ensuing revolution
had their own effects on the economy which distort any evaluation of the
country's recuperation from the disaster.

The sectors that were hardest hit by the earthquake were housing, re-
tail trade, and small manufacturing. These were concentrated in the over-
crowded city-center closest to the epicenter of the earthquake. The
massive destruction was due in part to their location, but also to inade-
quate buliding materiais, structural deficiencies, and the absence of laws
regulating construction. Therefore, in addition to the need for decentra-
ization, the enforcement of building codes was a major concern in the
reconstruction effort.

The housing sector sustained extensive damage with at least 35,000
dwellings totally desfroyed. The upper and middle classes, in general, were
able to take advantage of expanded credit made available after the disaster
and most had reestablished their residences by 1974. However, a major
chal lenge of reconstruction was to provide housing which contained basic
services, met at least the minimum standards of construction, and was still
within the ouudget of the typical working class family. The success of this
egffort, pariicularly in relation fo the lower class, was marginal. Those
who were relocated on the outskirts of the city suffered from poor urban
ptanning, especially regarding transportation. Considerably higher commuter
costs cut into their already meager family incomes. Those who returned to
reside within the city faced ¢ther serious problems. With excessive rents
in government housing projects, and with no access to credit, most low in-
come famil|ies resorted to "spontaneous construction." Many of these shanty
units facked even the most essential public utilities and services and were
higitly vulnerable fo seismic activity. Thus, people of the lower income
bracket tended to suffer more long-term burdens from their losses, and by
1977 at least the visual discrepancies in sfandargs of living between tne
upper and lower classes seemed to have increased.

3J. Eugene Haas, Robert Kates, and Martyn cowden, editors, Recon-
struction Following Disaster. Cambridge, Mass: MIT Press, 1977. pp. 129-
135.




A discrepancy was equally evident in the effect on the manufacturing
sector. Most large-scale manufacturing activities were located on the edge
of the city and therefore escaped serlous damage. However, 2,500 smal l
businesses in the center of Managua were put out of opcraiion. Most of
these businesses provided only a modest living for their owners, but sup-
plied many essential goods and services to the community and emploved close
to 10,000 individuals. The survival of these businesses depended upon the
convenience of thelr location for people living and working in the Immediate
neighborhood. Consequently, their reestablishment was extremely slow since
it depended upon where new houses and offices were to be constructed.

These patterns of reconstruction In the housing and manufacturing
sectors had an important long-term effect on the geographic and econo-
mic structure of Managua. In the post-earthquake years, the city began to
be increasingly divided according to income levels in terms of both residen-
tial areas and commercial districts. Highly skewed Income distribution his-
torically has been a serious economic development problem in Nicaragua,
particularly between the rural and urban areas. During the reconstruction
period, this problem became even more pronounced within the urban center of
Managua.

The impact of the earthquake on the macro-economic level was varied.
Nicaragua's economic expansion between 1972-77 was rapid but uneven, and
characterized by sharp fluctuations in the growth of output and investment
as well as in the size of the external and fiscal gaps. During this period,
GDP grew at an average 6.3% per year as compared with only 3.2% rtrom 1970-
72, principally due to the new dynamism imparted by the reconstruction proc-
ess. However, this rapid growth was achieved at the expense of turning an
approximate resource equilibrium into a resource gap of over 7% of GDP in
the later years.

The strongest effect was on the country's import bill, which swelled
tremendousiy in response to the requirements of reconstruction. In 1974,
The value of imports was 2.3 times higher than in 1972, while exports in-
creased only 50%. Consequently, a resource surplus of $51.0 million in 1972
turned into a deficit of -$76.2 million In 1973, and widened to -$214.2 mil-
I'ton in 1974. The post-earthquake period was characterized by current
account balance of payments deficits almost four times as large as past
levels.

Public sector finances were also affected considerably. Current expen-
ditures were increased in order to Implement important emercency and devel-
opment programs and to rehabilitate the public administration. Emergency
taxes on traditional exports and civil servants' salaries were imposed so as
to avoid a crifical drop in the Central Government's income. In fact, the
savings performance of the Central Goverament improved substantially in
1973-74 and resulted in a reduction of the fiscal deflicit in 1973. |t was
not until after 1975 when the emergency taxes had been |ifted, that the fis-
cal situation began its long deterioration. Yields from a substitute tax



package on ircome and real estate fell short of expectations due to weak tax
administration that precluded effective enforcement. The sharp decline in
Central CGovernment savings, accompanied by substantial capital outlays and
continually high current expenditures resulted in unusually high deficits in
1975, 76, and 77. (See Table 2 below.) Thus, in the case of the public sec-
tor, the most serious repercussions of the earthquake were not felt until
nearly three years after it occurred.

Inflation also began to take its foll on the country ufter the disas-
ter. Price stability had prevailed in Nicaragua for almost ten years, but
came to an end in 1973. This was due to ar increase in internal demand
relsted to reconstruction and rising international prices for food products.
Consequently, a portion of the critically needed reconstruction resources
were absorbed by price increases.

Table 2: Nicaragua Summary Operations of the Central Government, 1971-1977

(in millions of Cordobas)
1971 1972 1973 1974 1975 1976 1977
{. Current
Revenues 620.4  639.6 916.3 1,332.8 1,308.9 1,506.2 1,775
[l. Current

Expenditures 513.3 523.7 613.8 885.6 1,085.3 1,225.4 1,505.1

I'l'l. Savings on Cur-
rent Account 107.1 115.9 302.5 437.2 223.6 280.8  270.5

}V. Capital

Revenues 23.7 4.4 9.6 26.8 14.2 21.0 14.2
V. Capital Expen-

ditures 278.7  340.5 461.3 804.7 897.3 776.7 1,234.4

Vi. Deficit -147.9 -220.2 -149.2 -340.7 -659.5 -474.9 -949.7

Source: Worid Bank. Memorandum on Recent Economic Development and
Prospects of Nicaragua, 1978. p. 96.

Although this earthquake was quite localized, it struck directly at the
economic and administrative heart of Nicaragua and left its mark for years
to come. The public sector entered a deteriorating deficit situation that
showea no signs of improving. The country's balance of payments also regis-
tered an unprecedented deficit that continued to yrow. The dramatic in-



crease In economic growth rates during the period is somewhat deceiving.
This was due In large part fo dynamism In construction, but this was con-
struction to replace and rebulld.

In absolute terms, the magnitude of destructlion of physical assets
and the loss of |1fe were overwhelming and highlight the particular vulner-
ability of developing societies. A comparison of the Managua earthquake
with the San Fernando Valley earthquake of February 9, 1971, illustrates
this clearly. Although Managua's earthquake registered an interval of
magnitude lower, deaths in Managua were 100 ftimes greater and injuries 10
times greater than thosc in California. Property losses were roughly com-
parable, but in terms ot income, the relative impact was 15 times greater
in the Nicaraguan capiftal.

Because of its position over a geolcgical fault and its susceptibility
to selsmic actlivity, Managua will almost surely experience more earthquakes
of equal or greater magnitude in the future. Given this probability,
implementation of disaster preparedness and mitigation measures are vital fo
the survival of the city. The decentralization that has been pursued should
help Iimit some of the damage. However, in addition, a more rapid organiza-
tional response and more appropriate construction are essential fto saving
Iives and property. Whether the destruction of 1931 and 1972 will once
again be repeated depends largely on the public response to difficult
lessons learned from these previous earthquakes.

HONDURAS

From September 18-20, 1974, Hurricane Fifi battered the small Centfral
American nation of Honduras. With winds of 110 mph and rainfall of up to
16 Inches in 24 hours, the storm left nearly one third of the country
fiooded and razed the productive northern coastal region. At least 8,000
people died and a total of 600,000 were seriously affected. Sixty percent
of the transportation infrastructure and 15,000 houses were destfroyed.
Staggering losses were sustained by the agricultural industry and the
national cattle herd was reduced by over 6%. Overall the dollar damage was
valued at $540 million in a country with an annual GNP in 1973 of $850
million,

This was not the first time Ho. ‘uras had experienced the fury of a
hurricane. Located on the Caribbean Sea, the country is extremely suscep-
tible to the tropical storms prevalent in that area and had suffered deeply
fron hurricanes in both 1954 and 1969. Cognizant of its vulnerability, the
government had established a2 weather observation and warning service.
Unfortunately, it did not adequately predict the imminent danger of Fifi,
perhaps due fo the highly irregular path followed by the storm. Since then,
however, the system has been expanded and improved, and it has been sugyges-
ted that a supplementary hydroloyical warning system be established fo fore-
casi water levels. Furthermore, it should be noted that the population did
not heed the few warnings it received, impiying a need for furtner pupolic



education regarding emergency procedures. The government has responded
to this by distributing informational brochures for public use during
disasters. |t is hoped tnat these measures may help avoid a repetition
of such widespread devastation.

Before discussing the impact of Fifl, it is important to note the
unfortunate timing of this tragedy in relation to the country's develop-
ment plans. Honduras, considered one of the least developed nations in
Latin America, was already faced with critical short-term economic pro-
blems, particularly In the external sector. The disaster struck pre-
cisely when the government was beginning implementation of a major economic
and social recovery program designed to address serious development issues.
Fifi thus set back a National Plan that had been years in the making and was
to have mobilized the entire organizational capacity of the public sector.

The hurricane had its most disastrous effects on agriculture. This
sector employs about 66% of the active population, accounts for 35% of GDP,
and 80% of exports., In the early 1970's, bananas alone constituted 40% of
all exports. The vast majority of this most important economic activity is
concentrated in the Sula, Leon, and Aguan Valleys, the areas hardest hit by
Fifi. Nearly 90% of the banana crop was destroyed and virtually all cereal
production was wiped out. Since the disaster occurred shortly before the
cereal harvest, it was too late in the season to replant and attempt to
recuperate losses. African paim, citrus fruit, and sugar cane proved more
resistant to the heavy winds and rain and thorefore suffered relatively
less.

This last point illustrates an issue concerning future development of
these fertile valleys. Despite the force of Hurricane Fifi, iV appears that
at least some crops were able to survive with minimal damage. Given the
frequency of storms in this area, the cultivation of crops that are less
vulnerable to hurrricane damage would be a valuable disaster mitigation
measure. To this end, the Economic Commission for Latin America has recom-
mended fthat further study be done on the hurricane resistance of various
crops.

Because of the structural imbalance of the Honduran economy with its
dependence on agricul tural exports, particularly bananas, the losses sus-
tained by the sector exacted a high toll from the entire economic system.
Since agricul ture accounted for about 1/3 of GDP in the 1970's it is
easily understood why GDP dropped from $968.3 million in 1974 to $963.4
million in 1975. This implies negative ygrowth for the period that was to
be the initial biennium of the government's massive development plan.

The balance of payments position was already precarious due to a sub-
svantial rise in Imports after the 1973 oil price increases. Hurricane Fifi
exacerbated this situation through its effects on both exports and imports.
The export levels of Honduras' four major export commodities - bananas,
coffee, lumber, and beef - all declined. (See Tabie 3 below.) Banana



exports, the lifeline of the economy, dropped 21% In 1974 and another 50% in
1975. The volume of banana exports did not regain Its 1973 level until

1979. Imports to replace damaged goods and compensate for domestic defi-
ciencies increased substantially. This resulted in an incrcase In the
resource gap from -$8.3 million in 1973 to -$108.9 million in 1975,
Accordingly, the deficlit In current accounts rose from -$34.6 million in

1973 to -$119.6 million In 1975.

Table 3: Honduras: Volume of Principal Exports, 1973-1976
(in metr c tons)

| tem 1973 1974 1975 1976
Bananas 825.6 651.6 368.4 609.8
Cof fee 39.8 30.8 48.5 45.1
Lumber 591.0 479.0 396.0 364.0
Beef 19.8 13.1 16.7 20.7

Source: World Bank. Memorandum on Recent Economic Development and
Prospects of Honduras, 1978. p. 37.

In the public sector, both current and capital expenditures increased
owing to special appropriations for reconstruction. Concomitantly, the
decline in banana production adversely affected public flinance in ferms of
both export and income tax receipts. Corporate income tax payments were
temporarily suspended in order to support the rehabilitation of banana
enterprises damaged by Fifi. Although this imbalance was eased somewhat by
foreign donations, the overall effect was a marked increase in the deficift
from -$15.6 million in 1973 to -$56.8 million in 1975.

The storm also had tremendous repercussions on the well-beinyg of the
population. Unemployment soared as between 2.5% and 3.5% of the economi-
cally active population lost their jobs after the hurricane. Many of these
were from the labor intensive banana industry. This is added to a nabitual
overt unemployment rate of 10% and an underemployment rate in the agricul-
tural sector of around 70%. The contraction of the job market in agricul-
ture led to massive migrations to already overcrowded cities and a rise In
urban marginality.

Health probiems, which were already serious in rural areas, became even
more critical after the hurrican:. Water contamination and damage fo sewer-
age systems posed a health risk to all sectors of the population. Disease



and malnutrition increased, particulary among children, and typhold and
malaria were rampant in certaln regions.

The USAID Mission has suggested that some of this suffering, partic-
ularfy in relation to health problems, could have been alleviated by
improved relief operations. COPEN, the Permanent Council for National
Emergencies, was created in 1973 as Honduras' principal relief organiza-
Tlon. Aithough its performance was described as "zdequate," given the
magnitude of the storm, transportation difficulties, and the inexperience
of personnel, the Missiog deemed CUPEN unable fo handle a disaster invoiving
more than 2,000 victims.  Efforts have been made In recent years to
improve COPEN's capability and the government, to supplement in-country
fraining programs, has sent several participants to disaster preparedness
seminars abroad. The issue of minimizing heal th-related effects has also
been addressed. Before Hurricane Fifi, no Information was available con-
cerning stockpiled medicines. Mow, a |ist providing this data is issued
quarterly. Inadequacies that persist include the lack of continuity in
personnel and insufficient emergency supplies. Resolving these problems
before the next hurricane strikes may prove critical to avoiding such
extensive loss of life and property.

Hurricane Fifi proved to be the worst national disaster in Honduras'
recorded history causing unprecedented devastation. |t forced the country
fo temporarily abandon its hadly needed development program and make unfor-
seen cxpenditures to reconstruct and rehabilitate. For an already suffering
economy, it represented a setback of several years, an experience it can
certainly ill afford to repeat.

The impact of Hurricane Fifi on Honduras vividly illustrates the des-
tructive potential of a natural disaster and the particular vulnerability
of a monocultural society. It is not uncommon for developing countries to
concentrate resources in the production of one crop, even though the inher-
ent economic dangers of doing so are well known. But in the case of Hon-
duras, the choice of banana cultivation appears to be especial ly dangerous.
It is a crop which Is relatively susceptible to hurricane damage and which
requires a subsequentiy long reconstitution period. As has already been
demonstrated, the losses in banana production disrupted the entire economic
fabric of the country, and its effects were being felt up until as late as
1979. While crop diversification may be simply a desired goal for some
nations, for hurricane-prone Honduras it is, perhaps, a necessity. By
engaging in such long-term mitigation efforts and by addressing some of the
other issues presented herein, Hondura- might be better prepared to meet the
chal lenge of hurricanes to come.

4Uni‘red States Agency for International Development, Office of U.S. Foreign
Disaster Assistance. Hcnduras: A Country Profile. Washington D.C.:
USAID, 1981, p.13.
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BANGLADE SH

Bangladesh is a riverine country where recurrent flooding is both com-
mon and necessary. Every year large arcas are submerged during the monsoon
season and fertilized by deposits of fresh alluvium. However, if the waters
remain stagnant for too long, these beneficial floods become major disas-
ters. Such was the case in the summer and fall of 1974 when flooding ex-
tended over nearly one-half of the country and stagnated for more than a
month. At least 1,200 peop!c died in the floods anc another 27,500 dled
from subsequent disease and starvation. Approximately 425,000 houses were
destroyed or severely damaged and the losses to agriculture were estimated
at $325.9 million. A total of 36 million people suffered severe hardship
and losses due to the disaster.

Even before the floods, Ban;ladesh was in a difficult economic and
political sifuation. The country achieved independence In 1971 and was in
need of a new administrative and economic apparatus. Pressures were mount-
ing from a large, rapidly growing population superimposed on an insufficient
resource base. Low agricultural productivity and annual food deficits had
becom> common phenomena. The fledgling government was already faced with
the encrmous tasks of post-war reconstruction and development In one of the
world's poorest countries; it was I11-equipped fo cope with the added de-
mands of a natural disaster.

According fo some sources, the devastation of the floods can be attrib-
uted to more than just a maiiclous act of naturo. Neglect, lggorance and
lack of administrative control were also contributing factors.” Under the
British, regular dredging had helped to maintain adequate river depth. |In
the first post-indepandence exuberance, protective measures were ignored and
sitting of rivers and deforestation had resulted In gradually increasing
floodlevels. This siow environmental degradation left Bangladesh virtually
defenseless against destructive flooding. Furthermore, flood prediction was
limited to occasional monitoring of upstream river flows. This served
little purpose because, w!thout proper communication, people downstream
remained unaware of any impending danger.

The most devastating effect of the floods was on the agricultural sec~
tor. Although agriculture accounts for 60% of GDP and employs 80% of the
population, Bangladesh has never been able to feed itself. Given this
situation, the ramifications of a 4 million acre loss in standing crops are
enormous. Ninety percent of tnis loss was to rice, the country's major
crop. Little of this could be recuperated since the replanting season had
already passed. The World Bank estimated that total foodgrain production in
1974-75 was reduced by about 1 million tons because of the floods.

5J.G.F. Anten and S. Franken, The Pattern on Famine in Bangladesh. Amster-
dam, Netherlands. p. 144.
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Supply problems were compounded by the lack of a buffer stock, absence
of foreign exchange fo purchase food, and failure of food aid shipments to
arrive in time. There was simplv not enough foodgrain available for publiic
distribution. In the past, Bangladesh had compensated for production losses
by drawing down stocks and increas:ng imports. However, stockpiles had
dwindled to one-third thelr pre-independence level and only one-haif of this
was avallable for local distribution. The rest was located either on ships
ana in central storage depots, or was in fransit throughout the country.

The foodgrain gap consequently increased from 1.42 million tons in 1973-74
to 2.38 miilion tons in 1974-75. As a result, many people who escaped
drowning, died of starvation.

These facts underline the urgent need for Bangladesh to maintain an
adequate buffer stock of foodgrain to meet contingencies. The World Bank
estimated 700 thousand tons fo be the minimum requirement. In conjunction
with replenishing emergency food supplies, other issues that warrant atten-
tion include: rehabilitation of the transportation and storage network to
accomodate the increased tonnage and expansion of the distribution system
to better serve the rural population. Adjustments must be made in these
critical areas. If not, Bangladesh Is destined fo relive the tragedy of
mass starvation.

The country was already in the midst of a serious payments crisis when
the floods exacerbated the situation. Jute and jute goods, which provide
about 80% of foreign exchange earnings, were experiencing a recession in
demand on the world market. The reduction in expert revenue from this crop
coincided with massive import requirewents for food assistance after the
disaster. The resulf was a severe trade imbalance and an increase in the
current account deficit from -$656 million in 1973-74 to -$917 million in
1974-75.

Per capita income and income distribution also suffered during this
period. In 1969-70, per capita income was about $90. Immediately follow-
ing independence, this dropped significantly, but began a gradual climb
until 1974. Unfortunately, the momentum of the early 1970's was negated by
tha floods. The countryside becamz increasingly impoverished as many small
landholders lost both their crops and land. The decline In agricultural
output led to higher levels of unemployment and underemployment. Masses of
destitute rural neople migrated to urban areas where job opportfunities
proved equally s.ar:e. Added to this was a 50% inflation rate fueled by
escalating prices of essential commodities now in short supply. [n sum,
deteriorating levels of output, combined with rising unempioyment and
inflation, disfurbed the once moderately equitable nature of Bangladesh
society.

Beyond the eftects already mentioned, it is difficult fo distinguish
economic Ttrends directly relatable fo the floods from characteristics typi-
cal of *he struggling Bangladesh economy. Given the absence of a function-

ing aaministrative or economic structure, the country had yet fo embark on
any serious development effort. Although large infusions of exferna! assis-



tance were intended to stimulate economic growth, continuous requirements
for food ald repeatedly depleted these foreign resources. Thus, in the case
of Bangladesh, the disaster did not truly represent an iInterruption of the
development process. Rather, it prolonged the country's state of chronic
deprivation and prevented even an inlta\ attempt at progress.

The floods in Bangladesh were not an isolated occurrence. They were
symptomatic of the highly disaster-prone nature of this already beleaguered
nation. The country is subject to both floods and droughts, and is located
on the path traditionally followed by cyclones in the Indian Ocean. Situa-
ted along an active geological fault, it is also susceptible to both earth-
quakes and tidal bores. Therefore, disasters must be recognized as an
inevitability in Bangladesh.

The country must prepare itself to deal with this reality. This im-
plies adoption of the measures already suggested herein, as well as plans
designed to combat other types of disasters. Moreover, it is important
that Bangladesh establish an institutional framework capable of providing
effective relief. The six-tiered hierarchy of the Government Relluf
Committee has proved inefficient in emergency situations, and efforts are
being made to consolidate this administrative structure. The costs of
disaster prevention and preparedness are certainly high, particularly for
a country with such limited resources. But, given the economy's dependence
upon environmental vagaries, and the high probabiltiy that disasters will
occur, there are few alternatives. Unless action is taken, the future of
Bangladesh will most surely be marked by a series of human tragedies.

CHAD

The Sahel comprises six countries in West Africa and represents the
southern border of the Sahara desert. The survival of the nomadic herdsmen
and subsisfence farmers of the area is heavily dependent on sparse and
variable rainfall. As a region in fragile ecological balance, the threat
of drought is ever present and desert encroachment has becn a constant
fear. Although periodic droughts have occurred throughout this century,
the prolonyed drought of the early 1970's mey well constitute the worst In
history.

Chad, the largest landlocked country on the contirent, suffered greatly
from the disaster, particularly during the period 1572-1974. Based on a
60% reduction in cereal output and 5C# loss in the livestock herd, the dol-
lar damage was assessed at more tha' $83 million. Because of inadequate
data, the actual number of starvation victims and displaced persons is
unknown. However, it is estimatzd that over 900,000 people were severely
affected by the drought.

Inadequate and poorly cdistributed rain were not the only factors in
this devastating drought. Improved medical and veterinary practices had
led to lar.~ increases in the population of both humans and |ivestock.



The growing populations puf excessive pressure on the already barren land
leading to overgrazing, continuous cropping, and lowering of the ground
water table. Althcugh the region became incireasingly vulnerable to erosive
forces, land usz and water managem:ant programs to prevent depletion of
already |imited resources were nonaxistent. Thus, the sharply lower rain-
fall of 1972 and 1973 served to e-acerbate a degenerative process that was
already underway.

For this reason, the response to the drought has been twofold. While
provision of =mergency relief was an obvious priority, efforts have al so
been made to reverse the pattern of environmental degradation and seek
answers to underlying ecological problems. Groups such as the Inter-
nationa! Union for the Conservation of Nature and Natural Resources have
ei.jaged in considerable study and sxperimentation. They have promotad
greater understanding among African governments of how semi-nomadic and
semi-sedentarized patterns of land use contribute tn the destruction of
rangeland and desertification. They have also encouraged changes in range
and watasr management to Include projects such as careful programming of
animal movements in order to control the use of forage resources. Hoct
government planners are now being educated in these matters; but substantive
action in these areas depends upon extending the training process beyond the
governmental level to the local populations. Teaching ncmads to adap® fc a
different way of lifs will require considerable education and may ultimately
prove 'mpossible. But the experience of nearly a decade of drought, has
finally underiined the fundamental disharmony that exists between man and
his environment in the Sahel. Only now that this fact has been established
can steps be taken to combati further deprivation of the land and its
inhabitants.

While attention has been focused on the magnitude of human suffering,
the drought's impact on the sconomy has been equally profound. In real
terms, the GDP of Chad was down 9% in 1973, the worst year of the drought.
Overall, it is estimated that the disaster resulted in a loss in real
growth of between 1.5% and 1.8% per year between 1967 and 1975. This was
a devastating setback for Chad whose 1975 per capita GNP of $120 ranked it
as one of the lowest income countries in the world.

The critical loss to agriculture was manifested in a 14% decline in
the agriculturai component of GDP in 1973. (See Table 4.) This drop had
espacially severa implications as agricuiturs represents over 50% of GDP,
provides a living for about 30% of the population, and accounts for nearly
all exports. Until the onset of the drought in 1967, Chad was self-
sufficient in the production of most foodgrains except wheat. Thir situ-
atlon changed as crops faiied or were reduced due to lack of water. In
addition, the three major river systems falled to flood because of in-
sufficient rainfall. Therefore, neither flood recession cropping nor rice
cultivation in flooded areas could be undertaken. The result was a 100,000
ton grain deficit for 1973/74 and consequent famine.
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Table 4: Chad: Production of Food Crops, 1971-1974
(In thousands of tons)

Crop

1381 1972 1973 1974
Millet and Sorghum 610 585 415 380
Paddy 39 41 42 30
Wheat 8 5 7 6
Total Foodgrain 657 631 464 416
Production

Source: World Bank. Republic of Chad Economic Memorandum, 1977, table
7.10

Althcugh the Internationa! community responded fo this situation with
extensive ald, mich of the assistance falled to reach the affected popul a-
tioi. The reasons for this revolve around fransportation problems and
underline an area of particular concern for Chadian relief organizations
and development planners.

As a landlocked country, Chad must rely upon the ports of its neigh-
bors for any overseas shipments. To date It has depended almost entirely
on Nigerian ports for grain movements. A breakdown In Nigeria's rallway
operations, strikes by railway and port workers, and a conflict between
Chadian and Nigerian trucking associations impeded relief operations during
the crisis perlod. Distribution within Chad was equally deficient. The
internal transportation system consists of a |imited netwcrk of inadequately
maintained roads. 1n the past, lake transport was used extensively, but as
Lake Chad was reduced to one third its normal size by the drought, this mode
of fransit became obsolete. Resolving these domestic transportation
problems and assuring access to distant ports across its borders is a
oriority for the Chadian government. Not only Is this critical should
future relief pe required, but it is essential to any meaningful development
effort in the country.

One of the greatest effects of the drcught was on |ivestock produc-
tion, an important source of income, employment, and exports in Chad. The
national herd of 4.7 million cattle, goats, ang sheep was reduced by one
half, and the remaining animals suffered from malnutrition and disease.
Because of the slow process of reconstituting the herd, the World 3ank
estimated that pre-drought production levels would not be resumed until
after the mid-1980's. Due to prolonged civil strife in the country, an
even longer recuperation period is anticipated.

Because of the importance |ivestock played as a foreign exchange
earner, the losses had a severe impact on the budgetary and balance of
payments situations. From 1970-1974, overal | budgetary deficits averaged
around 25% of current revenues which was considerably more than during the
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late 1960's. A growing dis=quilibrium between government revenues and
expenditures led to an increese in the deficit from CFAF -2.3 billion
in 1969/70 to CFAF -4.,2 billion in 1973/74.

The balance of payments position also suffered as the resource gap
widened significantiy. From CFAF -7.1 biilion in 1972, it swelled fo
CFAF -18.7 billicn in 1975. An increase in food lmporgs and a decrease
in meat exports appear to be responsible for this gap. A parallel increase
was recorded in the balance on current accounts which rose from CFAF -5.4
billion In 1972 to CFAF -17.6 billion In 1975.

Population and empl!oyment also registered the effects of the disaster.
About half of the population of 4.0 milliion lived In the Sahelfan zone.
As the drought persisted, many people migrated in search of relief. Some
fo!lowed their herds into neighboring Cameroon, Niger, and the Centrai
African Empire while others settied in urban centers within Chad, partic-
uiarly the capital city of N'Djamena. Squitter settlements girew; urban
overcrowding and unemployment increased; additional burdens were placed on
limited social services; and political instability intensified.

There has always been an income gap between farmers in northern Chad
and those In the south, and this discrepancy appears to have widened during
the drought years. The reason for this centers around the production of
cotton. Because cotton exports account for about 70% of foreign exchange,
its producers have benefited from continual government incentives and sup-
ports. Furthermore, its cuitivation Is concentrated in the southern por-
tion of the country which is blessed with considerably better climatic con-
ditions than the dry northern region. As the drought spread and |ife became
Increasingly difficult for subsistence farmers of the Sahel, the imbalance
in income distribution between fthese two groups was exacerbated. The World
Bank notes, however, that in real terms both sectors have suffered a loss
from their pre-drought income levels.

The poor performance of the Chadian economy during the 1970's, can to
a large extent, be attributed to the drought. Ifs impact was felt in
almost every sactor of the economy and exacted new demands from an already
restricted national budget. Government revenues had rarely covered the
operating budget, so current expenditure and public investment had been
financed principally by external aid. With more foreign assistance coming
in the form of focd aid, less capital was avallable for development pro-
grams. The government was forced to switch from a concentration on develop-
ment to measures to maintain the status quo ante.

Drought has become a way of life in the Sahel and a real ity for which
the Chadian government must always be prepared. To date no general govern-
ment plan of relief action exists, perhaps due to the chronic political

6World Bank. Republic of Chad Economic Memorandum (Report No. 1340-CD).
Washington, D.C.: World Bank, June 30, 1977, pp. 20-22.




unrest that has persisted throughout the past decade. But as the recent
drought has disrupted the country's er*ire economic system, issues con-
cerning environmental preservation, transportation, communications, and
relief operations have come to the forefront. They now represent not only
measures to prevent a future disaster, but the foundations for comprehensive

development.,

Conclusions

As we have seen, there are a number of variables that play a role in
determining the Impact of natural disasters on developing countries. As the
type, intensity, timing, and location of natural events vary, so, too, do
their effects. An earthquake in a relatively underpopulated area is of com-
paratively little significance when contrasted with one in a capital city
such as Managua. Quick onset disasters, such as hurricanes or earthquakes
are distinct in character and consequence from creeping disasters, |lke
arought. Furthermore, the impact will differ desending on the country's
state of development as is evidenced by +ihe cases of Nicaragua and Honduras
versus Bangladesh and Chad. While all four cuuntries sustained serious
human losses and economic se*backs from disasters, It appears that the mag-
nitude of these effects was greztest for those at the lower end of the de-
velopment scale. The more limited rhe numan and material resources of a
country are, the less equippea they are to avoid indirect and prolongeu
suffering and fo resume economic activity. A striking example of this is
Bangladesh where almost thirty times as many people died of starvation
foliowing the disaster than of the floods themselves.

Although the factors which influence the severity of a disaster's
impact vary from case to case, there are some conclusions of a general
nature applicable to nearly all cases. Most developing countries are
agriculturally-based societies. Agriculture accounts for high percentages
of GDP and exports, and employs the vast majority of the active populations
in these countries. The performance of this sector is, therefore, a major
determinant in the overall performance of their economies. With the possi-
ble exception of earthquakes, the effects of natural disasters are usually
felt most severely in the agricultural sector. The disasters in Honduras,
Bangladesh and Chad illustrate the calamitous economic consequence of
destruction to agriculture. In ali three countries GDP fell, export levels
dropped, and unemployment increased drametically. A National Research Coun-
cil report states that "weather variability is the single most important
factor affecting fluctuations in worid food production." Given the rapid
population growth rates in developing nations, feeding their people is a
major challenge for governments in these countries. Therefore, safe-
guarding agriculvure against damage from disasters Is paramount to the
survival of both their economies and their citizens.

Almost inevitably public sector finances are adversely affected by
natural disasters. Current and capital expenditures increase due to
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speclial appropriations for relief and reconstruction purposes, while govern-
ment revenues suffer from declining export and income tax receipts. In the
four case studies presented herein, this effect was manifested in marked
increases in public deficits., Ultimately, this situation implies less
capital for investment in devlopment programs and an impediment to

national progress.

Another characteristic common to developing economies Is a pre-
carious balance of payments position. Exports, which tend to consist
of raw materials, rarely cover the costs of mure expensive imports of
flnished goods, technological inputs for industry, and other development
needs. Natural disasters exacerbate this Imbalance. Production declines
lead to a contraction in export levels and both the quantity and com-
position of imports are altered. More Imports are needed fto compensate
for domestic deficiencies and for reconstruction rather than development
purposes. The resuit Is a balance of payments crisis similar to that
experienced by the four countrios under review.

In addition to negative effects on these macro-economic indicators,
natural disasters also exact a high toll from the human resources of these
countries. Losses of capital assets are relatively easily quantified and
the magnitude of these losses have been documented .n the four cases
studied. To quantitatively assess the damages suffered by populations
Is a somewhat more difficult task. However, the Impact Is considerable not
only from a mora! and humanitarian standpoint, but from an economic stand-
point as well. As a result of natural disasters many thousands of people
die, are left homeless, lose thelr jobs, migrate to already overcrowded
cities or suffer disease and malnutrition. This loss of i1fe and, more
generally, the lowering of the standard of living, seriousiy affects human
potential as a production factor. Such losses represent a real decline In
national assets and have long-term economic repercussions.

As we have seen, the impact of natural disasters goes beyond the direct
effects of loss of |ife and property. In fact, perhaps even more Important
are the indirect and long-term effects that play a decidedly significant
role in disrupting the economic and social fabric of disaster-prone coun-
tries. This fact adds an entirely new eliement tc traditional thinking on
the causes of underdevelopment and economic stagnation, and represents a new
field in need of attention If these development probiems are to be adequa-
teiy addressed.

Since natural disasters do constitute a serious impediment to economic
and soclial progress, ailleviating their effects through preventive, prepared-
ness, and mitigation measures is a valuable contribution to promoting devel-
opment. Disaster prevention is directed toward the long-term reduction of
disaster risk and is typically based on information derived from hazard
assessments. This information can then be used by planners to determine
appropriate land use, new development sites, puilding code formulation,
and other such hazard reduction measures. Preparedness may be described as
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action designed to minimize loss of |ife and damage, and fo organize timely
and efficient rescue, rellef and rehabilitation in disaster situations.
Preparedness activities encompass forecasting, warning, contingency and
relief planning, and emergency operations training and management. Miti-
gation measures also contribute to preparing populations to cope with dis-

asters but they tend fo lavolve more long~term, physical alterations of the
environment. Afforestation to reduce flood damage and economic divers!fi-

cation fo reduce dependence and vuinerability are examples of mitigation
techniques.

Disaster prevention and preparedness measures facilitate the development
process by reducing the impact and subsequent economic disruption caused by
natural events. And, just as disasters can have widespread indirect effects
on devzlopmert, 30 too, can efforts to mitigate these effects. Disaster
planning involves very vital, fundamental sectors of a soclety: health,
housing, agriculture, education, communications, and transportation. |In
directing attention to these important areas, disaster planning projects are
addressing basic development issues. AID/OFDA, in concert with other
offices in AID, has sponsored several disaster programs that could have a
valuable multiplier effect on the economic and soclal systems of developing
countries. It is the purpose of the following section of this paper to des-
cribe some of these projects and the potential they have for furthering the
development process.
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Early Warning Systems

For centuries weather variability and its effects have been perceived
as "acts of God" over which man has had |ittie or no control. Al though
technology for modifying weather on a large scale Is still beyond our
reach, sophisticated techniques nave been developed for forecasting and
monitoring weather patterns. The ability to predict weather activity,
while not infallible, has become an important tool for persons responsible
for natural disaster planning and preparedness. Prior warning of impending
adverse weather can allow time to aler! threatened populations, thereby
saving both lives and property.

The foundation of any severe weather warning system begins with the
acquisition of accurate and timely data. Other essential elements Include
the ability to analyze this data, formulate forecasts and disseminate warn-
ings. Although they are of extrsme value, such systems are not universally
available. The level of technical sophistication in this field varies con-
siderably from country to country: the National Research Council esti-
mates that only about one-~third of the world can be termed well advanced
with respect fo both the collection and utilization of weather data.

Establishing weather data systems from sate!lite information can con=-
tribute substantially to improving weather forecasts in developing coun-
tries. Relatively small investments in ground receiving equipment can allow
these countries to use information resulting from large investments in
satellites by developed couniries. The Bangladesh Disaster Alert System,
sponsored by AID/OFDA, is an examp!e of this.

During the past 17 years, Bangladesh has suffered 28 storm-related
disasters. These disasters killed over 390,000 people, seriously affected
over 107 million, and caused more than $900 million in damage. In an
effort fo address this situation, the Government of Bangladesh requested
assistance in improving its tropical cyclone early warning system. AID/
OFDA responded by providing a low-resolution cyclone detection and moni-
toring system in October, 1978. Although the system adequaiely detected
cyclones for nearly three years, more detalled reception and comprehensive
monitoring was desired and an improved high resolution system was sub-
sequently installed in 1981.

The overall purpose of this project was to strengthen the Bangladesh
government's capacity to obtain and use remote sensing data for disaster
alert, environmental monitoring, and agroclimatic analysez. Tne project
provided equipment, technical assistance, and training for the installation
and operation of a meteorological satellite ground reception station. In
addition, it included training for the government officials responsible for
cyclone preparedness and flood warning networks in the countryside so as to
assure the actual warning of affected villagers. A public education com-
ponent was also incorporated to increase public awareness and insure the
sysfem's credibility among the populace. The fncorporation of thecs various
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aspects Implies a fotal approach to the provision of a warning system. Not
only is Bangladesh able fo identify and analyze cyclones, floods, and storm
surges, but 1t is able to distribute this information and prepare its people
to act accordingly.

The direct beneficiaries of this project are the rural inhabitants in
disaster-prone areas along the coast and rivers. Although all people In
these regions will benefit, the possibilities for lower income families are
particularly noteworthy. The quality of their housing is generally poor,
making them relatively more vulnerable to the ravages of wind and rain.
Furthermore, a high percentage of total family assets tend to be movable,
such as livestock and household 3ffects, as opposed to fixed. Therefore,
with adequate warning, the poor have the opportunity to save many of their
assets as well as their lives.

The utility of remote sensing fechnology is not limited to the field
of weather prediction. |t can also be applied to a varietfy of other
development problems, particularly in relation to agricultural and water
resource management. Several agencies representing a myriad of sectors
within Bangladesh are being trained to make use of the information now
avaliable to them. The Department of Fisheries can use the data to predict
the probable location of fish concentrations in the Bay of Bengal. The
Water Board will prepare a hydrological profile of ihe river sysfem to be
used for predicting floods, evaluating flood management proposals, and
determining irrigation schemes. The data can also be used forr studying land
erosion, forestation, transportation routing, mapping, and crop forecasting.

Remote sensing is an important tool for making weather assessments,
but it does not represent the sole method available. Nor are cyclones and
floods the only types of disasters for which early warning sv.tems are
possible. Methods are also available for detecting seismic and volcanic
activity, and monitoring rainfall patterns that may lead to drought. Toward
this end, OFDA is conducting a number of projects using various agroclimatic
techniques aimed at predicting drought-induced food shortages around the
worid.

These projects are at various stages of implementation and are belng
carried out in such diverse areas as the Caribbean Basin, Southeast Asia,
and semi-arid regions of Africa and Latin America. Some of the agrocli-
matic techniques being developed include climate/crop yield models, histor-
icat yield indices, and crop calendars. These can then be utilized on an
operational basis as elements of a systematic early warning assessment pro-
gram for subsistence food crops in these countries. For instance, one
early warning program for the Caribbean and Sub-Saharan Africa is based on
week |y weather assessments and monthly crop condition reports. This pro-
gram proved successful in providing significant leadtime Information on
drought and potential food shortages for the 1978 drought in Haitl and the
severe 1979 drougnt throughout most of the Sahel.
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Knowledge about crop/weather relationships can be valuable throughout
the food production specrrum, from farmer to consumer. With better infor-
mation concerning the optimum time to plant, irrigate, and harvest, farmers
can avoid needless seed, fertilizer and water waste. Consequently, severe
fluctuations in the supply and price of food products can be curbed. More-
over, as the ability to project growing conditions is increased, better
policy du:isions about food supplies can be made on both a national and
International basis.

Promoting meteorological technology is of great importance to develop-
ing countries and represents a field with applications to many Individual
climatic and geographic circumstances. |ts use In predicting natural dis-
asters has becen stressed here; but its relationship to the development pro-
cess has also been noted. The economies of most developing countries de-
pend upon the rational exploitation of their natural resource base. |t Is,
therefore, a priority to know the extent, location, and state of these
natural resources in order to plan sound national development. In light of
this, remote sensing technology and other weather data systems are more
than just the basis of disaster prediction and warning programs. They also
contribute to the acquisition, analysis, and utilization of the essential
natural resource information needed to promote development,

Disaster Preparedness

Scientific advances have made it possible to forecast patterns of cer-
fain types of natural disasters and provoabilities of their occurrence. They
have contributed to the development of extensive monitoring and warning sys-
tems, damage mitigation, and preparedness measures. However, the process
of developing a comprehensive poticy for disaster preparedness and estab-
lishing an effective system of response to disasters extends beyond the
boundaries of natura! science. Because disasters usually result in the
temporary fallure of normal societal functions and responses, it is impera-
tive that the human response to disasters, and the technical, political, and
sociological means to improve that response, be incorporated into any dis-
aster preparedness program. |t is only recently however, that social scien-
tists, economists, and policy analysts have begun to address this field.
Disaster planning, preparedness, relief, and rehabilitation programs con-
stifute an integral part of overall public policy and must be formulated
fn accordance with prevailing socio-economic conditions. The coordinated
interaction between and among representatives of these disciplines is
therefore a requisite to identifying effective solutions to the problems
natural disasters pose at the regional, national, and local levels.

AID/UFDA is sponsoring a number of projects utilizing this inter-
disciplinary approach to disaster preparedness at various organizational
levels. Tnese programs focus on the needs and vulnerabllities of specific
disaster prone communities, countries, and geographic regions. At the
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regional level, OFDA has been instrumental in organizing a Caribbean Dis-
aster Preparedness Team at the request of the Caribbean Island governments.
Headquartered In Antigua, this team of full-time disaster specialists is
prepared to respond in the event of a disaster in this hurricane and enrth-
quake-prone region. The team will also traln local government officials
from the various Caribbean countries In preparedness and prevention plan-
ning, emergency operations center management, emergency health care, first-
ald, communications, public education, simulation exercises, and warning
systems. By pooling their resources, the participating governments are
enhancing their individual, as well as thelr collective capacity fo
anticipate, respond *o, and recover from future disasters.

This program also makes valuable use of the available expertise In many
international organizations. The team Is coordinated by representatives
from the United Nations Disaster Coordinator's Office (UNDRO), the Pan
American Health Organization (PAHO), the League of Red Cross Socievies
(LORCS), the European Economic Community (EEC), the East Caribbean Common
Market (ECCM), the Car!bbean Commun!ty (CARICOM), and AID/OFDA. This allows
local officials responsible for disaster planning to tap the resources and
benefit from the accumulated experience of ail these institutions. :

Regional cooperation amnng developing countries has many precedents
beyond the fietd of disaster planning that have proven to be significant
in resolving important development issues. Many developing countries have
found that economic cooperation and integration offer possible solutions
to the country-specific problems of limited domestic markets and inadequate
national resources. Through organizations such as the Andean Pact, the Cen-
tral American Common Market, and the Economic Community of West African
States developing countries employ national resources and expertise to
promote the reglon's overall development. Political questions, too, are
being addressed through regional forums such as the Organization of American
States and the Organization of African Unity. A multinational approach to
disaster planning serves to strengthen reglonal capabilities and foster fur-
ther progress in economic and political cooperation. A regional response
also enlarges the resource base avallable in disaster-prone regions and
lowers the individual country disaster assistance costs. By sharing costs,
a more comprehensive program becomes feasible for these small nations. |If
successful, regional disaster planning could prove to be a valuable model
for other costly development endeavors,

Another approach to disaster planning Is one designed to coordinate
activities within incdividual countries. At this nz”*ional levei, OFDA Is
engaged In a project with tne Government of Jamaica (GOJ; to expand that
country's preparedness capablility. In 1979, in collaboration with UNDRO,
OFDA recommended that the Jamaican government establish an office fo
coordinate disaster preparedness and relief activities. Recognizing ifs
long history of destructive disasters and its continuing vulnerability, the
G0J formed the Office of Disaster Preparedness Emergency Relief Coordination
(ODIPERC), and subsequently established an Emergency Operations Center. In
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further recognition of the high priority disasters represent, ODIPERC then
merged with the Office of the Prime Minister where disaster relief activit-
les are usually initiated.

OFDA is now involved in a project to assist ODIPERC in implementing a
national disaster response plan and to help integrate preparedness planning
Into national development priorities. This projuct addresses a broad spec-
trum of issues ranging from administrative and organizational concerns to
operational matters and involves the participation of all appropriate GOJ
ministries and agencies. Among its objectives is the development of a
unified hazards management program that incorporates disaster prevention,
preparedness and mitigation measures. Program components include the
development of forecasting and warning systems capabilities; the identifi-
cation of hazard-prone areas and a review of physical planning designs In
these zones; an assessment of the need for protective engineeriny works; a
public awareness campaign; and the definition of agency responsibilities in
post-disaster reconstruction activities.

The GOJ program is a model of a comprehensive approach that considers
all stages of the disaster cycle from prediction through rehabilitation,
while concomitantly supporting the larger goals of the development process.
By promoting the coordinated functioning of the government structure, the
overall planning capabliities of the nation are strengthened. Lives and
property are safeguarded and, by protecting the investment and employment
climate from degradation or destruction, the economy too, is protected. Thus
by fnvesting in protection, the Government of Jamalca is providing Insurance
for both its human and capital assets.

Because of the very isolated nature of many areas in the Third World,
reglonal and national preparedness strategies cannot always protect all
endangered populations. For this reason, AID/OFDA also sponsors projects
directed at the community level. Designed to address the needs of some of
the poorest sectors of the community, these projects are usually low cost,
flexible in design, and can easily be duplicated in other areas.

One such project takes advantage of the valuable worldwide network of
Peace Corps Volunteers (PCV) to introduce preparedness at the community
level. The project proposes to train volunteers in basic preparedness,
and then provide them with comprehensive materials with which they can
promote community disaster preparedness in the field. The volunteers will
frain village level practitioners, who, in turn, will be responsible for
preparing thelir communities. Villagers will learn mathogs to safeguard
Their environment through reforestation and flood mitigation measures.
Better construction practices to both protect homes from the effects of
disusters and contribute to an overall improvement in the housing sector
will be taught. Health needs, a critical problem particularly among the
rural poor, will also be addressed through health sector assessments and
first-ald training. It is hoped that this program will foster greater
public awareness and stimulate other local self-help efforts.
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A similar community-based project has bHeen proposed to OFDA by the
World Relief Corporation (WRC), a branch of the National Association of
Evangelicals. WRC has compiled a manual entitled "Coping with Disaster -

A Guide to Disaster Preparedness and Assistance." The manual was prepared

in response to a clear need expressed by WRC missionaries who have found
themselves involved in disaster relief without any prior fraining or
experience. Designed as a working handbook ratwer than an authoritative
program, the manual will be distributed through the WRC to 20,000 mission-
aries and numerous indigencus churches and missionary organizations through-
out the worlid, where it will ideally serve as an impetus to the development
of locallv-tailored disaster plans.

The breadth and flexibility of fthis type of project have far reaching
implications. Since these service-oriented individuals are usuailly in
leadership roles and able to influence communities and congregations, they
have the potential for improving the disaster preparedness of many regions
yet to be covered by host government emergency plans. As part of an Infor-
mation distribution network, they are vehicles for educating peopie who are
otherwise beyond the reach of disaster specialists and planners. And,
because they are living within the subject communities, they are in an ideal
position to recognize local social and cultural characteristics and adapt
their programs accordingly.

In most developing countries large segments of the population remain
outside the functioning economic, political and social system. |ncorpora-
ting these people into the mainstream of their socleties as healthy, produc-
five individuals Is one of the most challenging goals of development. Com-
munity development is an effective way of helping people to change from
dependence fo self-rellance as they learn how, through their own efforts and
some selective technical assistance, they can improve their standards of
living, economic productivity, and general well-being. These community-
based disaster assistance projects encourag. the active participation of
villagers in defending themselves from natural hazards. They rely mainly
upon the use of local resources, both material and human, for implementa-
tion. By the nature of their design, they can contribute significantly to
the goal of increasing the human resource capabilities of developing
countries.

Concluding Remar-ks

Two principal conclusions may be drawn from this paper: that disasters
constitute an acute development problem as they affect people, property
and entire economies; and that disasters, distinguishable from the natural
events which cause them, can often be prevented or at least mitigated.

This paper has presented some of the efforts of one U.S. Government
agency concerned with the problems of disasters and development. However,
UFDA's activities represent only a select few of the possibte solutions. |If
the problem is to be adequately addressed, further research and action is
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needed at all levels: international, regional, national, and local. |t is
hoped that this presentation wili serve as the Introduction to a construc-
tive dialogue between and among concerned parties. Greater communication
and cooperation can contribute to the formulation of creative and coherent
disaster planning and policy. With the benefit of shared experience,
progress can be made toward the attalnment of an Important dual objective:
the reduction of natural disaster impact, and the promotion of economic and
social development throughout the world.
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