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Economic and Social Aspects of the Earthquake Problem

by :

Homayoun Haghighi

Over $ 70 billion per year are being expended currently on construction in
the United States, of which approximately$ 10 billion are expended in the more
Seismic regions of the country. For the following two very destructive earthquakes ,
Alaska 1964 ; and San Francisco, 1906 - it is estimated that losses per capita ranged
from $ 5000 for San Francisco in 1969 dollars.
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"The foregoing figures indicate roughly the size of the problem, and it can then
be asked : what is the proper amount that should be spent to provide protection
against earthquake? This is not an easy question to answer.

To give a rational answer to the question of how much expenditure on
protection against earthquakes is justified on economic grounds, additional inform -
ation must be developed on the real cost of providing strength to resist earthquakes
and the real cost of the earthquake damage.

It has been observed that when earthquake design requirements are put
into effect, the quality and durability of construction are improved and, therefore,
the extra cost should not all be charged to earthquake protection. Consideration
must also be given to the fact that the additional structural strength to resist earth-
quakes is effective in resisting wind forces and blast pressures as well; also , the
repair of earthquake damage can result in a structure that may be better than it
was before the earthquake. Consideration must also be given to the fact that the
most costly damage may be to non structural elements of a building rather than to
the force resisting elements. As effort should be made to determine the cost - benefit
ratio of earthquake protective measures. Currently used design procedures can give
widely different cost - benefit ratios for different buildings, and they are thought to

lead to more costly earthquake damage than is appropriate.

At prsent, earthquake insurance is not widely in effect, mainly because it is
not readily available; it provide only limited coverage and is relatively costly. Since
their unfortunate experiences with the 1906 San - Francisco earthquake , insurance

companies have been cautious about overcommitting themselves in earthquake

insurance and rightly so.

All the property owners that take earthgnake insurance in Los Angeles are
essentially insuring against the same major destructive earthquake ; as we know,
this event could conceivably result in a loss of $ 50 billion.

From the point of view of the insurance industry, the relatively few metro -
politan areas in the more seismic regions are the clients who want to insure against

relatively infrequent but very costly events for which, unfortunately, there is a small
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but finite probability of occurence in the near future. It is this last factor, of course,
that makes the proposition unsuitable for private insurance companies, for other-

wise the appropriate insurance premiums are not unreasonable.

Many of the old buildings are of particularly hazardous kinds of construction
and are liable to partial or complete collapse in the event of strong shaking with

likelihood of injury and loss of life,

In view of the large number of such older buildings and their susceptibility
to earthquake damage, studies should be made of this particular aspect of the earth-
quake problem to determine:

1 - How many of these buildings there are,

2- What investment they represent,

3 - How many persons live or work in them,

4 - What are the expectations of damage,

5- What reasonable rehabilitation might be made.

It is not feasible to require all of these buildings to be rebuilt or demolished
immediately. This would be an economic disaster comparable to a great earthquake.
However, a program of rebuilding or demolishing the most hazardous structures
should be implemented in such a way as to avoid unreasonable financial hardships

and the program should be continued until the problem is solved.
It has been estimated that during historical times about 70 million people
have lost their lives in earthquakes or their immediate after - effects , such as fires,

tsunamis, landslides, and so forth. Casualty figures for many earthquakes , have

2

reached truly catastrophic levels, for exemple, 137000 in Hokkaido, Japan (1730) ;
6oooo in Lisbon, Portugal (1755) ; 40000 in Quito, Ecuador (1797); 40000 in Peru
and Ecuador (1868), 19000 in Kongara, India (1905) ; 83000 in Messina, Italy
(1908); 30000 in Avezzano, Italy (1915); 100000 in Kansu, China (1920), 99000 in
Tokyo, Japan (1923); 200000 in Nan-shan, China (1927); 30000 in Quetta, Pakistan
(1935); 28000 in Chile (1939)5 10000 in Agadir, Morocco (1960); 12000 in Qazvin,
Iran ( 1962 ); and 11000 in Khorasan, Iran (1968). These very large numbers

were, no doubt, due to special conditions as there have been other earthquakes
in which the casualities were comparatively small in number. The injuries and loss

of life during an earthquake depend on many factors - such as magnitude of the
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earthquake, proximity to alarge and densely populated city, kind and quality of

construction, time of occurence, and others; even the element of chance plays an

important role.

It seems certain that practical methods of earthquake - resistant design and

construction can be evolved for all works of man, such as dams, buildings, bridges,
and so on, that would largely eliminate hazard to life and limb and that even such
almost irresistible phenomena as large earth slides and tsunamis, when properly
under stood and taken into account could be rendered much less hazardous than in
the past.

The most feared aspect of an earthquake is its ability to create a disaster ;
that is, in a short interval of time to produce such severe damage or loss of life as to
give a disruptive shock to society.

The control of an earthquake disaster will depend largely on the proper
functioning of public agencies, such as fire and police departements , hospital and
health facilities, city administration, and others. It will also depend largely on the
functioning of public agencies, such as electric power , water supply, food supply,
transportation and communication agencies, The interaction of these services in times
of disaster should be studied and the most appropriate methods of organization ,

preparation and operation should be developed.

Injury and loss of life is more shocking to society than is an economic disaster,

and this seems to be particularly true in the case of earthquakes.

As earthquake can also ignite hundreds or even thousands of small fires which
under certain conditions can spread uncontrolled to produce a great fire disaster. San-
Francisco (19og) and Tokyo (1923 ) are instances where earthquake produced fire,
did enormous damage and caused great loss of life. The formation, behavior and
control of such large fires are not well understood; in view of the possible disastrous
consequences it seems important that studies be made of the earthquake- fire problem

aimed at developing practical methods for avoiding and controlling such disasters .
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