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Chapter 8

Housing Reconstruction

Frederick L. Bates and Thomas E. Edwards

In most disasters,'but especially in earthquakes, damage to man-
made structures constitutes the principal method by which the digaster
agent impacts upon the éocial system. Such damage is responsible for
most of the lives lost and for most of the injuries suffered. Further-
more, the financial losses suffered by the private as well as the public
sector are primarily due to the effects of the disaster agent on man-
made structures.

Actually, disasters are social phenomena and occur only when a large
scale impact is felt by the social systém. Since this system consists
of organized human behavior and that behavior depends upon and employs
a physical infrastrucfure to support its continued functioning, a dis-
aster impacts upon society by first disrupting its physical facilities.
As a consequence, é disaster is almost always a result of an interaction
between some physical disaster agent such as an earthquake and the physical
infrastructure which supports the social system.

If the physical infrastructure is resistant to the disaster agent,
an earthquake for example, the physical event will not produce a disaster
for the social system. It will merely constitute a sudden and disturbing
release of vast amounts of energy which is absorbed with little or no
damage by the infrastructure. If, however, the physical facilities used

to support the social system are not resistant to the disaster agent,
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heavy damage to the infrastructure itself and to people who occupy and
use it can be expected. Large scale loss of life and disruption of human
activities in a disaster are therefore evidence that the physical infra-
structure exposes the social system to disruption by the disaster agent.
A secondary impact of a disaster occurs when efforts to restore the physical
infrastructure and to reestablish normal patterns of activity take place.
These efforts usually, though not always, both mitigate and exacerbate the
effects of the disaster agent. The combined effects of the primary and
secondary impact of a disaster almost inevitably lead to change in the
physical infrastructure and in the long run to alterations in the social
patterns associated with it. This particular research is focused on tracing
. these effects.

For convenience, damage to physical infrastructure (primary impact)
and reconstruction of that structure (secondary impact) in the Guatemalan
case will be discussed under two headings. In this and the next three
chapters the impact of the digaster on housiﬁg will be examined and in
a later chapter the impact on community level facilities and services will
be explored. In bofh cases emphasis will be placed on changes in man-
made structures produced by thz earthquake and by the reconstruction pro-
cess.

Housing in Guatemala Prior to 'the FEarthquake

Guatemala is a country of great internal contrasts and variability.
Like most developing countries, it has one foot in the highly modern
westernized world of today with many of its characteristics resembling

those found in the United States or Eurcpe. This is especially true
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in Guétemala City. The other foot, however, is still firmly planted in
the traditional past even to the extent that life in many remote villages
is not too unlike it was two hundred yaars ago.

Housing reflected this wide range of variability just Before the
' earthquake. 1In the city thé wealthy and the small but expanding middle
class lived in houses with all of the modern ﬁonveniences and with
structurés built of modern materials designed to resist the shock of
earthquakes. In the rural countryside, especially in small villages,
housing was more traditionai, ranging from "informal houses'" made of
straw, cane and palm built upon light wooden frames of posts and sticks,
through bajareque (similar to waddle and daub) and adobe, with an
occasional house made of cement block or brick to house more affluent
villagers. There was a definite continuum of "modernization" to be
" observed. This continuum was anchored on one end in the more affluent
zones of modernized Guatemala City and at the other in remote aldeas and
caserios (villages and hamlets) tucked away in the mountains of the
Highlands or the East. 1In betweeh, but more towards the modernized end,
camelthe more accessible departmental capitals and large municipios.

- Change was underway in Guatemala at the time of the earthquake,
producing gradual movement, even in the more remote areas of the country,
towards modernization. TFor example, the roof patterns of houses were
changing away from traditional materials such as palm, thatch or clay
. tile, towards the use of corrugated metal roofing (lamina) of corrugated
cement and asbestos sheeting (duralita). Where money resources permitted,
wall materials were also changing away from traditionai materials,

especially adobe, towards the use of cement block and brick. Wood was
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a scarce resource and becoming scarcer. As a consequence, it was used
sparingly in the building of houses.

Household facilities and services also varied tremendously prior to
the earthquake. IExcept in the city and in the larger department capitals
and municipios, running water in the house was very rare, and electricity
even more so. Similarly, municipal sewage systems were infrequent and,
where present, did not serve everyone. TFurthermore, there was no system
for piping gas into homes anywhere in the country. Cooking depended
upon wood, charcoal, bottled gas or kerosine, and because of the mildness
of the climate, houses were, for the most part, unheated.

Housing in much of Guatemala should not be thought of in the same
way that people in the U.S. or Europe think of it. Among the poor in
Guatemala, and especially among Indians, housing as a process is frequently
accomplished using a combination of separate structures. A househeold
group may occupy several buildings on the same site using some as dormi-
tories, others as "living rooms" and still ofhefs as kitchens and store-
roomSs. Theée various buildings may be built of widely different materials
and conform to different designs. As a consequence, when we speak-of a
house, it is important to reaiize that it does mot conform to many western

notions of housing, especially when remcte areas are involved.

Policy Issues Arising With Respect to Housing Reconstruction

Immediately following the earthquake, when the extent of damage to
housing became known and it became clear that a massive housing program
would be necessary, officials within the Guatemalan government, and

representatives of foreign agencies, began to think about how to rehouse
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disaster victims. During this period, which eventually stretched over
several months, various issues were debated. Individual agencies, both
inside the Guatemalan government and within the foreign agency community,
resolved these policy issues in differeﬁt manners, arriving at plans for
housing programs that varied considerably from one organization to the
next.

Some of these issues have already been alluded to in the chapter on
the Guatemalan government's response but it will be useful here to lay out
the more salient ones in a more systematic fashion as a guide to analysis
of data. The form that actual housing programs took depended on how
individual agencies resolved these questions. In turn, the current distri-
bution of housing types in Guatemala was strongly affected by the way

these issues were resolved.

Free Aid Versus Participatory Aid

One of the first issues to arise inveclved the question of whether
housing aid should be given away free or whether victims should be re-
quired to contribute either money or labor in return for receiving it.
The Guatemalan government, through the Emergency Committee and later the
" Reconstruction Committee, strongly opposed free aid. There were two
reasons for this, TFirst, it was feared that free aid would create de-
pendency either on the government or on foreign agencies, and that aé a
consequence, long range developmenﬁ would be slowed‘down. Furthermore,
it- was regarded as beyond the financial capacity of the government to
offer free housing in the future and it would be a bad precedent, creating
_unattainable rising expectations, if such a practice were followed during

reconstruction. Many foreign agencies agreed with this view since they
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were also against creating any form of dependency and creating un-
realistic‘expectations in the process of distributing aid.

The government, along with these agencies, advocated one of two
solutions which were eventually followed in some form by most agencies.
Housing aid in the form of materials should either be sold at a subsidized,
reduced price, usually half the market value, or people should contribute
their labor in housing construction or on community projects to pay for
housing assistance. Furthermore, when whole houses were provided, a
program of low interest lcans, in many cases with housing prices sub-
sidized by an agency, was considered appropriate by the Guatemalan govern-
ment.

Some forelgn agencies, . however, felt that the dependency issue was
not important and favored the distribution of free housing assistance.
They argued that thelr donors expected them not to charge the people they
helped for the assistance they received. It would therefore be a breach
of faith with their donors if they did so.

A second reason the Guatemalan government favored victim participa-
tion through money payments or labor in the recomstruction process was
the additional resources such contributions would make available for
meeting the enormous cost of reconstruction. Money collected from the
sale of housing materials at subsidized prices could be ploughed back
into the reconstruction of community facilities. ZLabor contributed
in return for housing assistance could be used to further housing con-
struction or to reconstruct public buildings and services. Money used
to repay housing loans could pay back foreign debt incurred to finance

reconstruction.
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This official stance of the Guatemalan government was written into
contracts signed with individual domestic and foreign agencies in various
forms. Some agencies chose the subsidized price‘option, others the
: housing assistance for work or the low cost loan opticn, or a combination
of these, 1In theory, no housing aid was given away absolutely free,
but in praqtice, because rules were relaxed in the field, some victims
did actually receive housing assistance without méking a personal con-—

tribution to their own housing reconstruction.

Permanent Versus Temporary Housing

. The earthquake occurred in February during the dry seasocn, In this
season the temperatures are relatively mild and of course there is no
rain. But by May the rainy season would come and the lack of housing
would represent a major threat to the health of people living in the
Highlands. The government believed that it had 100 days in which to get
roofs over all the victims' heads even though finished houses for every-
one could nof possibly be supplied in thisltime. This raised the issue
of whether‘temporary or permanent housing should be supﬁlied.

Temporary housing is distinct from emergency shelter im that it
involves more substantilal semi—permanen; structures expected to serve
as housing during the whole period during which permanent reconstruction
is taking place. Tents and existing buildings that serve as temporary
refugee centers as well as self-constructed huts serve as short term
emergency shelters.

Temporary housing,in contrast, comes in several forms. In the most

extreme case it consists of complete detached houses that serve one



358

household on its original house site but which are built of temporary
materials and intended to last for only a short period, such as a year

or two, while permanent housing is being built. There is a provisiomal
quality about this type of housing in that it usually does not offer

the same level of amenities that is normally present in permanent housing
nor is it intendéd to remain permanently on the housing site.

A second type of temporary housing consists of barracks-like structurgs
housing ﬁultiple households built in temporary refugee style camps. Such
housing removes disaster victims from their original housing sites and
concentrates them in a‘temporary form of public housing units. Again
these units usuallyrlack the amenities ordinarily present in a pérmanent
house. In particular, privacy is absent and crowding is characteristic.
There is usually more sharing of public facilities such as toilets or
showers and sometimes cocking and dining facilities.

A third type of temporary housing consists of self-built shacks or
shanties constructed of an& available material either on the original
housing site or in squatters settlements that take on aspects of spon-
taneously organized refugee camps. Such units start out as temporary
shelters but,by gradual impro -ement and elaboration,become temporary
houses or, in a longer period, permanent houses.

In the Guatemalan case each of these types of temporary housing
occurred in great numbers. For example, The Guatemalan Red Cross, with
financial and manégerial assistance from The American Red Cross, and
construction. help from'the Mennonites, built over twelve thousand wooden
houses with lamina roofs. These houses measured about twelve square

meters. They were placed on the recipient's original housing site and
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were intended to serve for a temporary period while permanent housing
programs were being developed.

The Guatemalan government built a number of refugee style tempbraryl
housing projects in Guatemala City to house the urban poor displaced by .
the earthquake. 1In addition, huge squatters settlements arose in various
parts of Guatemala City and in some large municipics in the countryside.
In a large number of other cases, individual households built makeshift
temporary houses out of scrap material on their own housing sites to
serve them until permanent housiné could be built.

Right after the earthquake no one really knew how long it would take
before permanent houses could be built nor by what method this would be
accomplished. There was, however, a great deal of concern over how to
get people under a roof before the rainy season. Several options were
discussed and eventually agencies chose to go in different directions.
Some built temporary houses, others distributed housing méterials only
and left the decision as te whether these materials would be used‘on
permanent or temporary structures up to the victims. Still others developed
large scale permanent housing projects. Later the types of programs

will be discussed in more detail.

Materials Versus Whole Houses

Since only a short time was available before the rainy seascn began,
it was obviously impossible to construct permanent housing in order to
provide shelter from the rains. The only real question was whether to
go all out for building temporary housing, as Tﬁe Guatemaian Red Cross

eventually.decided to do, or to provide building materials that the
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people could use themselves in constructing their own shelter: If
reusable materials were provided, they could first be used to construct
temporary houses, and later in the construction of permanent ones.

The National Emergency Coﬁmittee settled on the plan for 100 days
as a means of distributing buiiding materials for use in self-construction.
These materials consisted of corrugaged, galvanized steel roofing, known
in Guatemala as lamina, and of wooden posts, nails, and ridge rolls,
These materials were distributed by the National Emergency Committee
through local emergency committees.

U. 8. AID normally conducts programs through contracts with
voluntary agencies acting as a funding agency rather than as an opera-
tional organization. In the Guatemalan case an exception to this pattern
occurred. AID conducted a building materials program featuring lamina
at half price, using personnel hired on temporary contracts. This
material which included lamina, posts, nails aﬁd ridge rolls, was dis-
tributed largely through rural cooperatives,.a pattern which had already
been developed by OXFAM and‘World Neighbors”for whom the AID contract
personnel‘had worked in the early davs of the disaster.

CARE also conducted a building materials program featuring lamina,
but instead'bffcharging for it, required recipients to build an aseismic
wooden frame for a house as a condition for receiving the lamina. free.
Once the frame was built and inspected by CARE representatives, the
lamina was nailed ontc the roof at no charge to the recipients.

In contrast to these building materials programs, The Guatemalan

Red Cross mass produced 10,000 board and batton houses of about 3 x 4
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meters. These houses had lamina roofs, They were produced in a pre-
fabrication yard located near the housing sites, transported on trucks
and erected on the site. Recipients were required to prepare the site
aﬁd to furniéh labor in the prefabrication yard or help to transport and
erect the final structures. In all, about 10,000 6f these houses were
built using green unplaned lumber sawed in Guatemala.

During the period when these programs were being conducted (for the-
first six months following the earthquake) o;her agencies were planning
permanent housing projects. For the most part, these did not really get
underway until at least six months after the disaster. There was a great
‘ variety of these programs started and some continued for the next two

years.

Paternalism Versus Self-determination

Throughout the reconstruction process a debate continued over the
issue of self-determination versus paternalism. One side of the debate
strongly favored local participation iﬁ ail phases of the reconstruction
process. They held that such participation would result in a more
appropriate and more permanent improvement in housing technology. Further-
more, if was believed that the practice gained in handling local recon-
struction problems would provide skills necessary for continuing economic
development after the reconstruction process was completed. In contrast,
it was arpgued that paternalism leads to dependency and the loss of
adaptive skills and thus would slow down the development process so vital

to improvement of life in Guatemala. Also, it was argued that when
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paternalistic approaches are used by foreigners they introduce inappropriate
technology which results in future economic problems based on foreign
dependency, to say nothing of disrupting the integrity of local culture.
Although no one spoke out in favor of paternalism as such, a number
of groups approached the housing problem independently of local partici-
pation. Houses were designed by outside architects, and construction
projects conducted using foreign work methods, construction techniques
and building materials. Furthermore, many whole projects were managed
by foreigners wiﬁh little or no managerial input at the top level by local
citizens or even by highly trained city-based Guatemalans. This resulted
in the comment that in Guatemala after the reconstruction, you can see
villages that look Swiss, German, Italian, Norwegian or American, but
fewer that look Guatemalan than before the earthquake! Although this
statement is an exagpgeration, it reflects the critic's view that not
enough local participation went into the design process, and not enough
consideration was given to local cultural vaiﬁes.
Those who tended more toward the paternalistic end of the scale were
more concerned about making sure houses were earthquake resistant and
less concerned about their cultural appropriateness. Those who tended
toward the participation end of the sqale seemed to reverse these priorities,
being more concerned about cultural integrity and less about aseismicity.
Both sides of the debate of course claiﬁed they were concerned about both.
The strongest adherents to local participation chose to engage in
housing material distribution, often accompanied by efforts to educate
the victim population in matters related to earthquake vulnerability. They

attempted to promote the use of indigenous materials and construction
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methods deemed to be more aselsmic. Furthermore, they saw the development
of local sociél and peolitical strucfure as baft of the process.

The agencies who engaged in the building of large scale housing
projects which were managed without much local participation gsaw themselves
as developing local skills in the building trades by training people to

make cement block, or as masons or carpenters or electricians and plumbers.

Improvement in Aseismic¢ity Versus Cultural Appropriateness

It was immediately apparent to anyone inspecting the earthquaké area
that structural failure due to the improper use of building ﬁaterials or
to defects in design was responsible for the magniﬁude of the disaster.

In particular, adobe buildings had collapsed, dropping their heavy tile
roofs on the bodies of sleeping disaster victims. Also apparent was the
fact that some structures made of traditional materials‘withstood the
earthquake. The question naturally arcse as to how, in the reconstruction
process, to insure future earthquake resistaﬁce in housing at a cost
affordable by Guatemala and those who came to assist in recenstruction.

At the samé time, Guatemalans and foreign agency personnel with long
experience in the country were concerned about preserving the integrity
of Guatemalan culture., They wished to restore the affected towns and
villages so that they would regain their characteristic Guatemalan character.
Iﬁ the minds of most who were concerned with this issue, the answer was fo
use "appropriate technology.'"  Such technology was defined as employing
indigenous materials, designs and construction methods to rebuild housing.

Many people were also concerned over the use of modernized materials

and technologies that could insure better earthquake resistance and create
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structures that appeared much like traditional ones, but which would cost
far more for materials and construction than the average fre—earthquake
house. To achieve improvement in earthquake resistance and at the same
time tobremain within cost limitations, it was argued that "appropriate
technology" would be necessary.

However, others in favor of a higher technologicai solution, felt
that such an approach would lead to too much delay in reconstruction, and
would not necessarily result in the same level of‘improvement in earthquake
vulnerability. 1In addition, it wéuld not necessarily fesult in improvement
in the standard of hoﬁsing, especially in the provision of urbanized
services such as water, sewage and electric power which would more naturally
accompany a general modernization in‘housing. .They wished not just to
replace lost housing units, but at the same time to improve the level of
living of their occupants.

In genefal, one pattern of reconstruction was to move towards the use
of concrete block reinforced by steel bars, .with a light weight roof of
lamina or duralita. The other pattern was to provide materials for roofing
and for building a frame to support it and the walls and to urge the people
to follow aseismic practices in choosing wall materials and in wall con-
struction. By leaving it up to the victim to maké the choice, it was felt
that appropriate technology would be employed. By attempting to educate,
this choice was nudged towar&s aseismicity.

Throughout the reconstruction process criticisms and counter-
criticisms abounded and a tension remained among considerations of cost,

earthquake resistance, and appropriate technology. As shall be seen when
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the figures on housing patterns are examined, the net effect of all
reconstruction programs taken together, and of individualkefforts, was
fo radically change the character of housing in the earthquake zone and
at tﬁe same time to substantially increase its cost and decrease its

earthquake vulnerability.

Summary of Issues

The way in which the Guatemalan government, through the Emergency,
and later the Reconstruction Committee, resolved or failed to resolve
these issues resulted in great vériability in housing programs in Guatemala.
The most important structural decision of the Reconstruction Committee was
to grant relative autonomy to the variocus foreign and domestic agencies
who worked on the reconstruction process, This meant that individual
agencies were assigned towns and villages within which to operate. Within
guidelines written into contracts with them, they were allowed almost
total autonomy to conduct thelr own programs. They handled their own
money, hired and managed their own personnel and developed their own blans
with only gentle prodding by the Recénstruction Cormmittee to conform to
its guidelines. Wide latitude in what wéé considered conformity was
allowéd. The situation was simply too large and too complex and too much
was happening at once fer any‘centralized management to work even if the
desire were present tb do so.

The consequence of this pattern was that individual villages and
towns varied considerably in the kinds of housing reconstruction programs
going on in them. This means that the Guatemalan Earthquake Reconstruction

process offers a unique opportunity to compare different types of programs-
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within the same cultural setting.

Types of Housing Programs

Even though there was great individual variability among agencies
and among towns and villages, it is possible to create a housing program
typology to guide examination of the housing data obtained in this study.
This will be done in the next few péges‘

There were three major categories of housing programs: (1) those
providing housing materials and supplies, (2) those providing temporary
housing and (3) those providing agency built permanent housing. Each
of these major types may be furfher sub-divided into several sub-types.

Housing Materials Programs

Housing materials programs took three basic patterms, depénding.on'
the agency involved. It will be easiest to describe these programs by
describing briefly each in terms of (a) conditions for receiving materials,
(b) educational aspects and {(c) community level goals.

OXFAM-World Neighbors Pattern: OXFAM, a British private voluntary
agency, acts primarily as a funder and stimulator of development programs.
In Guatemala it had a close working relationship with World Neighbors,

a church affiliated development agency with headquarters in Oklahoma City,

U.S.A, OXFAM's Centeral American regional headquarters was loéated in

Antigua Guatemala at the time of the earthquake. World Neighbors also

had its country headquarters there, as did several other voluntary agencies.
Both OXFAM and World Neighbors are strongly committed to a development

philosophy that favors appropriate technology, heavy local participation,
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extension education, and the development bf rural cocoperatives. Much of
their development work focuses on community development and agriculture.

When the earthquake occurred they felt compelled to go into the
disaster relief and recqnstruction business in the towns and villages
where they were conducting programs but of course to enter the housing
reconstruction program area in such a way as to conform to their usual
development philosophy which was strongly in favor of self help. After
surveying the needs of villagers and discussing with them what they
thought would be app?opriate assistance, they decide& upon a lamina
program. The people were asking for corrugaged metal roofing as a means
to build shelters hhile they decided upon permanent reconstruction.

In order to conform to their ideas which opposed the "creation of
dependency" and also the giving of charity which they believed hurt
a person's self-esteem, and at the same time to make the most gf available
funds, they decided to sell lamina at half price. This would makela
half more avallable as compared to glving it away since the money paid
for it could be used to purchase more lamina. Since they had been
developing and working through rural cooperatives, it was decided to
market the lamina through these channels. This would have the advantage
of helping the cooperatives gain practice in managing a Local‘project and
at the same time provide an existing institution through which the
lamina could be channeled.

If lamina were to‘be given away on the basis of need, it would be
necessary to create an organization and a procedure to do case work to

decide on allocation. With the cooperatives,a normal marketing channel
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was provided and automatic market mechanisms would regulate distribution.
Those who could afford to pay $30.00 for ten sheets of lamina would buy
them just like any normal transaction in the market. This would be
quicker and involvé smaller overhead césts than any other method.

In order to manage the purchase‘and distribution of lamina to
cooperatives and to collect and recycle funds obtained from sales, OXFAM-
World Neighbors hired several employees temporarily on contract from one
of the language schools located in Antigua. These schools were disrupted
by the earthquake since they depended on foreign students for their
clientele, and they had peréonnel available with experience in business
management and who could speak local languages.

Parallel to the lamina programs OXFAM-World Neighbors developed an
educational program to spread information on earthquake resistant con-
struction. World Neighbors had worked for some time on agricultural
development programs using pecple from local villages as extensionists.
These Indian men were now trained in conducting educational sessions in
the rural countryside using an especially designed flip chart featuring
plctorial representations of various information concerning building
aseismic structures. These charts were printed on cloth so as to survive
the tough field conditions under which they were used. In general, World
Neighbors favored the use of appropriate technﬁlogy in its educational
efforts and passed out information on how to‘build with adobe or using
bajareque and at the same timé to improve earthquake resistence. They

LA

favored "adobe de canto" and wire reinforcement. This means that adobe

blocks would be set on their sides to make the wall thinner, and held iﬁ
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place by barbed wire stretched between reinforcing posts and beams.
Bajareque, a traditional house construction fofm, employs a system of
posts sunk into the groun& with a lattice work of cane or sticks woven
between them as cross-bracing with the whole wall filled in with adobe
mud.

Extensionists traveled around the countryside holding meetings using
these flip charts, answering questions and giving advice. How actual houses
were built was left strictly up ‘to local residents. In addition, demonstra-
tion houses were built in the four municipios in which they worked using
local labor to serve as examples of aseismic construction. These structures
were intended in the long run for use as community centers.

U. 5. AID Lamina Program: The United States, through the U. S. AID

ﬁission in Guatemala, made $25,000,000 available for use in disaster

relief and reconstruction activities. Five million dollars of these funds
were expended on a housing program that featured the distribution of lamina
at subsidized prices. WNormally AID operates as a funding agency éhanneling
resources into other organizations to support programs. These programs

are actually coﬂducted in the field by these separate voluntary agencies.
Initially AID considered channeling its housingraid through CARE or some
other voluntary organization but after much debate and discussion, the
decision was made to conduct the program directly through AID, using
specially hired temporary'personnel to manape the program. Sevéral indi-
vi&uals who had worke& fo? OXFAFPWorld‘Neighbors were hired to conduct

this program along much the same lines that were being used by these

agencies.
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The AID lamina program featured the distribution of lamina, wooden
posts, nails and ridge rolls socld at half price largely through cooperatives.
The money collected from sales was placed in community funds for each
community involved and was used in conducting labor intensive community
reconstruction projects. The idea was to provide a source of income for
disaster victims and at the same time to assist in financing such programs
as road reconstruction, the repair of water and drainage systems or the
reconstruction of community buildings such, as schools and government
offices.

At the same time, the program offered an opportunity to strengthen
local cooperatives by giving them experience in handling a relatively
complex program. Cooperatives were paid a small commission on sales to
defray their costs. Where cooperatives were not available,other groups
were employed to carry out the distribution. The aim was to work thfough

grass roots organizations wherever possible rather than through cfficial

>

government channels.

As in the case of OXFAM-World Neighbors, the idea was that such a
program would aveoid setting up complex case work machinery by using
' commercial market arrangementz. No new organizations Or Broups ﬁeedéd
to be found and there was no implication of charity and‘dependency involved
in this metﬁod.

Originally AID intended to conduct an educational program té parralel
its lamina distribution program. It requested voluntary agencies to
submit proposals for such an effort, and it attempted over a period of a
year to interest the cooperatives or other agencie§ in becoming interested

in such a program. No enthusiasm was shown for 'such an effort at the
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grass roots level and no acceptable proposal for conducting such a
program was received, As a result, with a good deal of reluctance, the
idea of an educational program was dropped.

In all, AID aimed at supplying enough lamina to roof 100,000
structures. It distributed 369,935 sheets of lamina in the Western
Highlaﬁds, 193,175 sheets in the East and 52,722 in the Verpaz Region,
for a total of 615,632. This distribution was carried out in 26 different
municipios and their associated villagés. In additién, AID offéred
40,000 round treated wooden posts for sale at half price, along with
nails and ridge rolls to complete the roof.

The reuse of funds collected from subsidized sales contributed to
the financing of 465 community work projects. These projects were
selected by the local community and conducted under local supervision.
Each local group decided on the wage ratés to be paid and how labor
would be organized and employed on these projects.

CARE Lamina Program: The CARE lamina program differed from the

OXFAM-World Neighbors and AID programs in that it did not sell lamina
at a subsidized price. It distributed 500,000 sheets of lamina through
seven regional distribution centers in the Western Highlands, set uﬁ
especially for the program, using Guatemalan personnel hired for the
purpose.

Recipients were required to prepare a building site and to erect a
frame’designed according to CARE design principles as a condition for
receiving the lamina. Furthermore, recipients were required‘to organize
themselves into groups of five to six families and to work cooperatively

on building the house frames.
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Small scale models of housing frames were used to demonstrate the
proper structural principles and demonstration houses were erected for
local people to copy. Once the frame was constructed, the program called
for it to be inspected by one of CARE's field staff and then the lamina
was delivered and nailed to the roof.

The idea behind this program was to provide a method of insuring
aseismic housing design in a short period and to do so in a way that would
have an educational effect. CARE policy ruled out charging recipients
money for what they received. Since the money used for this program
was collected as gifts in the U, S. from voluntary donors, it was felt
that it should‘be given to recipients as a gift.

However, By requiring people to work in groups on their own houses,
and by allowing freedom in how the frame was filled in, CARE personnel
felt they were living up to the spirit of the Guatemalan governmment's
request that dependency be avoided by requiring people to help themselves.

The CARE program also differed from'AID and OXFAM-World Nelghbors
in that it attempted to base distribution on need rather than to serve
everyone, and it operated in the entire Highlands regién rather than
being centered in selected coﬁmunities. It, along with The Red Cross and
Catholic Relief-CARITAS, constituted one of the tﬁree organizations that
resisted the Guatemalan Reconstruction Committee's policy of assigning
agencies to specific towns and villages. These three organizations
operated on a region-wide or country-wide basis.

In all, CARE distributed around 500,000 sheets of lamina along with
nails and ridge rolls. Late in the recomstruction process, CARE experiF

mented with the building of whele houses to be financed by low cost
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government loans. This experiment, however, was undertaken over a year
and a half after the earthquake and proved unsuccessful because people
could not, or would not, assume the debt necessary to finance the program
through mortgage payments. |

Other Lamina Programs: The National Reconstruction Committee also

conducted‘a lamina prograﬁ and distfibuted around 600,000 sheets through

a distribution center in Guatemala City where lémina was sold at half
price. The Catholic Relief Service and: CARITAS sold 300,000 sheets at
subsidized prices at locations throughout the country using pariéh churches
as the distributors. Save the‘Children also conducted such a program in
the Quiche region where it distributed about 100,000 sheets along with
nails and ridge rolls at subsidized‘prices. rParticipants were allowed to
pay for the lamina over a two year period.

Through these various programs, 2,310,000 sheets of lamina wére
distributed in the disaster area, It was believed that ten sheéts were
sufficieﬁt to build a temporary house and that approximately twenty would
be required for a more permanent structure. This meant that 231,000
temporary houses, or 115,500 permanent houses could be rocofed as a result
of these programs.

The Guatemalan Red Cross Temporary Housing Program

The American Red Cross and the International League of Red Cross
Orgaﬁizatiéns worked thr&ugh The Guatemalan Red Cross to car?y out its
relief and ;econstruction projects. Other national Red Cross societies,
such asvthe Norwegiah and Swiss orgaﬁizationé, chose to conduct separate

housing programs on their own.
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The Guatemalan Red Cross program focused on the production and
distribution of temporary houses. These structures were made of freshly
sawed lumber and most u;ed board and batten construction. They measured
approximately 3 x 4 meters, had a single door at the front and a window
which could be closed by a wooden shutter at each end. The roof featured
a double pitch covered by lamina rocofing. These structures wefe set
directly on the ground and therefore had dirt floors. Occasionally
owners elevated the structures on rock or cement block foundations and
added wooden floors.

Guatemalan Red Cross houses were built in centralized construction
vards under the supervision of American and Guatemalan Red Cross personnel
assisted by American Mennonite volunteer workers. In these construction
&ards the walls of the house and doors and shutters for the house were
prefabricated using the labor of local people who were required to work
in order to qualify for a house-if they were able to do so. Wall sections
were loaded on the trucks and transported to'the housing site which had
been prepared by the recipients and other volunteers. There,special
crewé of local volunteers, supervised usually by Minnonite wvolunteers,
erected the walls, built a rocf frame and attached the lamina. Around
ten thousand of these structures were erected during the first year after
the earthquake.

vLater the Guatemalan Red Cross, largely on its own, built 2000 more
houses which werellarger and more permanent in design. These houses had
half cement block, half wooden walls with lamina roofs. The upper wall
sectlons were prefabricated and placed on top of the cement block lower

walls at the house site.
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The distribution of all of these houses was managed by local Red
Cross committees on the basis of need. Otﬁer than supplying labor in .
the construction process, pecple were ﬁot required to make any contribu-~
tion. Widows and the incapacitated were given special consideration.

The estimated cost per house at the begimning of thé program was
$400 but, accoerding to various informants, rose t§ close to twice this
amount before the prégram was completed. Such costs represent the
amounts charged against Red Cross funds for each unit rather than the‘
actuallmaterial, labor and transportation costs involved. This figure
is important because it was estimatéd that the value of the actual houses
lost in the earthquake - that‘is, the pre-earthquake house value - was
between $6CO and $80G per unit,'dependiﬁg on who was making the estimate.

These Red Cross houses>were intended to serve only as temporary houses
while permaneﬁt reconstruction was being carried out. Being made of wood,
it was anticipated that they would deteriorate rapidly from termite dam#ge
and other causes and would have to be replaced in around five years.
Furthermore, it was recognized that they were different in size, appearance
and methdd of construction than the largely adobe and tile structures
they replaced,

The concentration of ;hese houses was in Chimaltenango itself and
surrounding‘municipios and aldeas and in El Progreso apd its associated
towns and villages, but such houses were distributed in many other towns
and‘villagés.around the‘earthquake area.

Examples of Permanent Housing Programs v

Bricks for Guatemala Housing Project in Sanarate. The housing

reconstruction program conducted in Sanarate, a municipic in the Department
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of E1 Progreso, was financed and managed by a private organization, 'Bricks
for Guatemala," funded by the Jewish community in Guatemala. The basic
conception of how the project would be carried out and its initial funding
were furnished by an Israeli entrepreneur and rphilanthropist who proposed
a self-help mutual aid project in which the beneficiaries, working
cooperatively, would participate in éll phases of the house construction,
The cost of all materials and other expenses were covered by the sponsoring
agency. A private Cuatemalan construction company DEINCO, volunteered to
provide technical and administrative supervision, obtain materials and
furnish some equipment and vehicles. Participants in the project were
selected bf a local committee on the basis of need as indicated by a
sociceconomic and housing survey carried out by a team from the Guatemalan
Community Development Agency.

Because of limitationé‘on the availability of materials, equipment
and supervision, construction was divided into two phases. The first stage
consisted of 23 groups with 10 beneficiaries in each which would build
230 houses as construction teams. The second conéisted of only 10 groups
of the same size to build an additional 100 houses. There were many m&re
people who needed houses but could not meet the requirements for participa-
tion. The composition of the groups varied greatly ranging from adults
to teenagers and includea both sexes. Members of some groups were co-
workers or neighEors while others were strangers before the project.

The following qualifications were placed on participation in the
project: (1) the participants must own the property where the house .would

be built; (2) the property had to be within Sanarate's city limits;
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(3) only one member of the pre~quake household could receive a house;

{4) only household ﬁembers or an unpaid substitute could work in the
project; (5) all participants had to work in all phases of the construc-
tion process. Participants had to work a total of approximately 90 days.
Exéeptions were made to some of the resfrictions, especially the one
requiring that no paid worker substitute for members of the participant
household.

One requirement that was adhered to strictly was participation in
all phases of cdnstruction, from the making of the terracreto bricks to
the placing of the final roof. Each group of participants had to make
approximately 20,000 bricks, which included an extra amount to build a
house for someone'unablé to work. If a person quit working herhad to
forfeit the bricks he had made up to that point. The requirement that a
person had to participate in the construction of all the houses built
for all group members was enforced by constructing houses in phases. A
particular phase (i.e., the foundation) was completed on all ten houses
before the next phase was begun. Thus all houses were completed at aboyt
the same time and no one could quit after his own house was compléte.

The Bricks for Guatemala project emphasized the construction of
permanent aseismic houses. They were modeled after a basic house con-
structed by DEINCO in their commercial housing developments. The house
measured approximately 6 x 6 meters with walls about 2.75 meters high.
The walls were constructed entirely of terracreto bricks with feinforced
concrete colums in fhe corners and the center of each wall. There were
reinforced concrete horizontal supports at the top and midpoint of the

walls and the foundation was of reinforced conecrete. The roof had a
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single pitch and was covered by sheets of pressed concrete and ésbestos
("canaleta" or "duralita') measuring 1 x 7 meters. Houses were turned
éver to the owners with dirt floors and no doors or window coverings.

The beneficiaries did not participate in the design of the house
and only .a few modifications were accepted in individual cases. Benefi-
ciaries could choose whether to include a small entrance and could, within
limits, select the placement of windows and doors. This standardization
facilitated construction using untrained workers and limited supervision.

In general, the beneficiaries were satisfied with the houses. The
main complaints were about the heat caused by low walls and roof material
and poor lighting due to an insufficient number of windows. A more
serious complaint was that some of the walls were cracked. The main factors
that caused the cracking were poor construction materials and techniques.
These were both due to the inexperience of the beneficiaries and the lack
of adequate technical sﬁpervision.

The beneficiaries, most with littleior.no house constructionvexperience,
built the terracreto blocks and laid them, mixed the concrete, tied the
steel reinforcement forms and placed the roofs on the houses. Instructors
from the Guatemalan Institute ¢f Technical Training and Promotion taught
the beneficiaries basic constructi&n techniques.. Masons and a foreman
were hired to supervise the groups and assist in their training. This
method reduced labor costs, provided the beneficiaries the opportunity to
acquire skills and gave them a sense of involvement in the reconstruction.
It did result in construction errors and lengthened construction time.

It did not strengthen community organization and promote cooperative effort

as sponsors had hoped.
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The building of the terracreto bricks was one of the most unique
aspects of the project. A hand operated machine called a CINVA-RAM was
‘used to compress a mixture of clay soil, sand, cement and water. The
bricks that were produced were stacked, cured and eventually transported
to the house construction sites. Each group was pr0vided one of these
machines and organized in a manner to accomplish the various tasks involved
- in the brick making process.

A total of 326 houses were constructed in the two phases; 230 in the
first phase and 106 in the second. Each phase required ébout four months,
the entire project lasting about eight months., The two phases overlapped.
Soon after groups from the first phase had begun constructing their
houses, groups from the second phase began making bricks. Construction
time varied greatly amdng the groups, depending on the experience, age,
sex and compatibility of the members and availability of materials.

The total cost of the project was estiﬁated at $220,000. IThis amount
does not include the cost of the labor of the beneficiaries and volunteer
workers, It also does not include some donated materials and vehicles.
Based on the 1977 value of the materials, the price of the houses was
estimated at $600 each (CEMAT 1977).

To aid tﬁe beneficiaries during the period they were reconstructing
‘their houses, Bricks for Guatemala secured food from the World Food Program.
Each participant family réceived approximately two pounds cf rice and one
pound of beans weekly. Families were eligible to receive food as long as
they participated in the Bricks for Guatemala prcject. This program
began about three weeks after the reconstruction process began‘and continued

until all houses were constructed. The entire project was completed
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before the end of 1976.

The Permanent Housing Reconstruction Program in Patzlin. The agency
housing recoﬁstruction program in Patzln was carried out by the Norwegian
Red Cross in conjunction with two Guatemalan agencies, the National Insti-
tute for Administration of Development (INAD) and the National Agricultural
Development Bank (BANDESA). The Norwegian Red Cross provided approximately
65 percent of the total cost of the program. INAD was responsible for
the planning, adminiétrétion and supervision of the program. It also
carried out a socioeconomic study that served as the basis for the design
of the program and the selection. of beneficiaries. BANDESA was responsible
for administering housing loans for the beneficiaries. Another Guatemalan
agency, the National Institute for Training and Promotion (INTECAP) pro-
vided personnel who supervised and trained beneficiaries during house
construction. The reconstruction program was multi-dimensional since it
included not only the construction of permanent houses, but emphasized
community development. Direct participatiodt by the community was encouraged.

The Central Committee that directed the project included the mayor
as a representative of Patéﬁn. Beneficiaries participated in the design'of
the houses and, to a limited =xtent, the organization of the construétion
process. Housing was considered not merely as a replacement for the previous
house, but a means for altering the life style of the beneficiaries. All
houses included sanitation facilities, connections for water, concrete
floors and basic electrical installations.

To accommodate different desires, financial situation and family size

with respect to beneficiaries, three different house designs were offered.
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The three types were as follows:

Type No.Rooms No.Windows Size (m.2) No.Doors ~ Approximate Cost
1 2 2 21.4 2 $1,513
2 3 3 25.0 2 $1,913
3 4 - 4 37.0 4 §2,194

The same materials and construction techniques were used for ail three
types. Walls, approximatély 2.4 meters high, were constructed of concrete
block with steel reinforced concrete columns, horizontal reinforcement and
foundations. The roofs were double pitch covered by duralita, or asbestos-
cement material. All houses included wooden shutters and doors, concrete
floors and the facilities mentioned earlier. Approximately 1233 of these
houses were constructed.

To participate in the program for these houses, the beneficiaries had‘
te fulfill the following requirements: (1) had his house destroyed by the
earthquake; (2) have present a title for the future house site; (3) accept
a loan agreement; (4) work a certain number of days and provide some
unskilled workers. The program furnished skilled workers.

Loans, administered by BANDESA, varied in amount,according to the cost
of the house, up to a maximum of $1,500. The length of payments varied
according teo the beneficiary's age. Younger beneficiaries had a maximum
of twenty years and older beneficiaries had a maximum of five years. The
rate for all loans was four pe;cent annually.

An alternative method was offered to accommodate those persons, ﬁostly
wealtﬁier Ladinos, who did not like the design of any of the three houses.

This method, called the Supervised Auto-Construction Program (PAS), a}lowed
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persons to design their own.houses and still receive aid in the form of
technical assistance, donation of scarce materials and monetary loans at
eight percent interest. They alsc had to prove ownership of the future
house site. The approximate cost for each of these houses was $2641.
The project also proﬁided houses for persons who had no house site. They
purchased land on the edge of Patziin and offered lots measuring 8 x 20
meters and the three house types offered in the regular program. Loans
were provided at the same rate and under the same terms as for the regular
program, Approximately 110 houses were built in this housing project.
Each lot cost approximately $250 and the introduction of water to each
cost about $100. The total cost for preparation was approximately $35,500.
Housing construction began about June, 1976, and was completed about
two years later in May, 1978, During this time, approximately 1,671
~ houses were constructed; 1233 were of the site-owned type 1,2 or 3;
328 were from the PAS program and 110 were' inh the housihg project for
non-land owners. The approximate cost, excﬁﬁding the housing project was
$2,726,505. |
One other component of this integrated dévelopment program was the
improvement and extension of the water and drainage system for the entire
community of Patziin. New springs‘were added to the gravity fed water
system and a new pump was inétalled. The Norwegian Red Cross donated over
60 percent of the $357,000 estimated cost of this project. The beneficiaries
of the housing program were expected to pay approximately 31 percént of
this cost. Theilr contributions paid for the comnection of their houses
to ;he system. The remaining amount was pald by the municipal government

and INAD.
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Housing as a Process

Housing is usually thought of as the actual physical structure
occupied by families, rather than as the process through which permanent
shelter is provided. This perspective leads naturally to a static view
qf housing since it focuses on a structure and its characteristics at a
given time., Actually, housing may be regarded as the process by which
houses are produced, occcupied, used and altered through time. This view
vof housing as a process is particularly suited to the study of post-
disaster reconstruction since it captures the dynamic nature of the
activities that household groups and public agencies engage in as they
attempt to solve the shelter problem. |

There are several important issues emphasized by this process point
of view; First, it emphasizes the fact that the rehousing of disaster
victims requireé a social process in which a variety of activities are
carried on by a network of inAividuals and groups in order to solve the
housing problem. These activities themselves form a process which needs
to be understood if the long rénge effecﬁs of disaster on the housing
stock of a community are to be understood.

The housing stock of a community is the result or outcome of the
housing process as car;ied on in that community. It is one of many outputs
of the social system and is profoundly affected by the structure of that
system and by how it operates in relation to its environment through time.
For example, if the community is struﬁtured so that it has a‘highly
stratified system of social rank with the great majority of people being
boor and powerless, then housing will reflect this fact both as a process
and as a physical outcome. Furthermore, if houses are built by their oc-

cupants rather than by full time specialists, then the housing process
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will reflect this fact and so will the outcome of that process in the form
of structures.

It is apparent from these examples that the way a community is organi-
zed, especially with respect to how houses are built, obtained by people,
and used in conjunction with household activities, will affect the form
that housing takes as weli as the nature of the process employed in pro-
viding shelter. For this reason, it is possible to say that housing, both
as a process and as a physical cutcome, is profoundly affected by structural
variables related to the organization of the social system producing it.

0f course, cultural preferences and individual attitudes also enter
into héusing, both as process and as outcome. These preferences and
attitudes are also related to the structure or organization of the community
and interact with it to produce the housing process and its resultant
structural product, houses. Similarly, the environmental situation which
provides the resources used in producing houseé, and sets limits on the
availability of materials as well as providing the climatic conditions to
which housing forms an adaptation, enters into the process of housing and,
through it, into the determination of ghe housing outcome. |

Taking a process perspective towards housing inevitably leads the.
researcher to ask questions about how social organization, cultural factors,
individusl differences and environmental factors affect that process and
produce differing outcomes. It leads, in short, to seeing houses as the
natural outcomes of processes governed by social,‘cultural, psychological
and environmental factors.

A second point of view that is taken as a reSult.of using a process

perspective 1s to see houses, not as static structures unchanging through
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time, but as developing or evolving objects. Houses, in a sense, have
lives of their own. They, themselves, go through a process as they change
over time.

Everyone is aware of aging and’deterioration in housing whereby
houses decay and disintegrate over a period of time. But they are less
aware of the fact that houses may also grow and change in other ways.
Rooms’may be added or eliminated. Partitioﬁs may be erected or torn down.
Walls and roofs may be changed, facilities and services added or femoved,
adornments and decorations added or changed. Similarly, fhe use of the
whole structure or of parts of it may be altered so that dormitories are
trangformed into living rooms oY kitchens, or part of the structure is
changed to use in a business or other enterprise. Finally, houses may be
moved from one place to another or two or more entirely separate buildings
may be joined to form a single building.

All of ;hese possibilities, as well as others, represent potential
events in the "life cycle" of a hc:;use° This life cycle is produced by the
housing process discussed above but it may be t?aced separately by focusing
on thé house itself as an 6bject of study rather than upon’the human systems
that produce and utilize it. Because differént societies differ in culture
and social organization, they are characterized by different characteristic
life cycles for houses. In some socleties houses start as small one-room
structures and grow as the household group expands and invests additional
resources in the housing process. The same household group will remain on
the house site and change the house to suit its needs during different
parts of the group's life cycle. In other societies, household groups,

usually families, move from one house to another to accommodate the changes
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in the life cycle of the househoid group. Thus, in some societies a given
house will be occupied by one household group continuously throughout ité
existence. The group and the house remain intact continuously as genera-
tions pass, and individuals are born and die, and as the house evolves
through a continuous process of housing related activities. In other
societies a given house will be occupied by different family or household
groups aé one group moves out and another in, each producing an impact on
the structure, which gradually decays and eventually is regarded as un-
usable as housing and is eventually torn down ana replaced.

Both the social process of housing and the resultant life cycle of
houses are complex phenomena that ﬁeed careful study, especially in the
case of disasters. As already stated, the characteristics of houses at
the time of a disaster’'s impact, coupled with the activities being carried
out at the time of impact, largely determine whether a natural phenomenon
such as an earthquake will produce a disaster or not. But perhaps more
important to the disaster researcher is thé‘fact that the reconstruction
process, as it relates to housing, creates a new housinglstock and this
new stock and the process of reconstruction that produces it may lead to
greater or lesser future disaster vulnerability. Furthermore, the process
of reconstructing houses may lead to social and cultural changes that are
either towards or away from the dgvelopment aspirations of the society.

0f concern with respect to such matters are questions related to how
housing is financed, who designs replacement houses, who manages the
process of housing reconstruction and who actually builds the structures,

as well as who receives the benefits of the housing process. These questions
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are important to the issues of disaster wvulnerability, dependency, equity,
and developmenf.

One way of organizing the housing process may lead to dependency while
ancther promotes devel;pment. A given way of producing houses may assure
future disaster resistance while another heightens disaster vulnerability.
Furthermore, it is possible that the process which best improves earthquake
resistance may‘be the very process which produces dependency and leads to
the iowest level of cultural appropriatenass!

Disaster relief and reconstruction agencies need to know which way of
organizing the housing reconstruction process leads to the bes% results,
given the multiple considerations that must enter into a reconstruction
process, Given the best of all possible worlds, such agencies would un-
doubtedly wish to (1) improve disaster resistance, (2) raise the level of
living of disaster victims, (3) avoid dependency, (4) utilize technology
appropfiate to the level of development of the community, (5) take into
account cultural preferences,(6) minimize costs, and (7) through.the process
of reconstruction,develop the capacity of the local system to carry on
further development activities. At present, however, scientifically valid
knowledge of which process results in maximizing each of these results
does not exist. Most information available on these subjects 1s based
on the ideologies and practical experience of operating agencies.

This study will ﬁake a beginning‘attempt to answer some of these
questions by looking at housing as a process and‘by contrasting‘and
comparing how that process was carried on in different communities by

different agencies who used various ways of organizing the recomstruction
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Before looking at the research findings, however, a preliminary

view of the housing process needs tc be presented as a guide tec the

analysis of data and their interpretation. One way to conceptualize this

process is in terms of time phases.

A second way is in terms of the various

functions or roles played in the process, and still another way is in terms

of the groups and individuals who participate in reconstruction.

Time Phases-

The houéing process with respect to disaster may be thought of as

oceurring in a succession of time phases during which different sets of

activities are carried out. These phases will be delineated in terms of

the kind of physical structures used to perform the shelter function and

what is happening with respect to housing activities.

in this report are as follows.

Phases in the

The phases to be used

Housing Process Following Disasters

Pre-impact Phase
Impact Phase

Temporary Shelter
Phase

Temporary Housing
Phase

Permanent Housing
Construction Phase

The house priotho impact and the character-
istics of the household in relation to it.

The performance of the house during disaster
impact and the damage suffered.

Period during which
prcvisional shelter

Period during which
shelter intended to
houses are built or
structures.

people use highly temporary
such as tents and lean-tos.

people erect or bccupy
house them while permanent
repairs are made on damaged

Phase during which permanent housing is
actually under construction and pecple are

occupying temporary

housing.
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6. Permanent Housing - People move into permanent houses and
Occupancy Phase abandon or destroy temporary shelters.

7. Housing Revision - People begin to modify reconstruction
Phase housing and continue to do so into the

indefinite future.

Within the same community these phases may overlap for different
individuals. Furthermore, there is an oﬁvious overlap while, for example,
people occupy temporary houses‘and are working ﬁn permanent onés. Temporary
houses are built before permanent ones, nevertheless, and this justifies

thinking in terms of two different phases.

Functions Performed in the Housing Process

During various phases of the housing process a number of different
functions are performed in order to complete the process. Different
phases are characterized by the combination of functions that are concentrated
on and by who is active as a participaﬁt in the housing process. The
following list of functions identifies the variocus-ingredients in the form
of activities and their resultant functional output that combine in a
definite pattern to comprise the housing process. They are not necessarily
listed in the order in which they occur. Furthermore, some functions may
be perforﬁed several times, for example, with respect to temporary shelter,

then temporary housing and finally with respect to permanent housing.

Functions Performed in the Post-disaster Housing Process

1. Provision of housing site.
2. Debris clearance.

3. Planning or designing a structure and its placement on the site
relative to other structures.

4. Provision of housebuilding materials and other resources such as tools
or machinery.
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5. Provision of money resources, or financing.

6. Supervision or management of the construction process.

7. Provision of labor in the construction process.

8., Provision for household services such as water, power, sewage, etc.

3. The actual allocation of a house to a household group who occupies it
under some condition of tenure.

10. In cases of housing developments or settlements, the provision of
community facilities and community organization.

As can be seen from this list of ten functions, it will depend upon
who is engaged in the housing process what form activities to perform the
function will take. In the case of self-built houses, constructed without
assistance of a public agency, the issue of who 6ccupies the house is moot.
Likewise, in the case of individual houses built on the site of a previous
earthquake destroyed structure, in an established community, the issue of
community facilities and community organization has little application.
However, this list of functions is meant to fit the wide variety of cases
that were encountered in the Guatemalan sitﬁation and so includes points

which may not be encountered in every case.

Participation in the Reconstruction Process

A thira dimension along which the recomstruction process can be examined
is in terms of who participates in the various activities carried on to
serve these functions. Different combinations of participants will be found
in different phases of the process performing different functions, Below
a list of potential participants is offered as a tentative identification
of significant categories of individuals and’groups who take part in the

reconstruction process.
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1l.
lzi

13.

14,
15.

16.

17.

18.

19.
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Participants in Reconstruction Process

Disaster victims and members of their household (not organized into
formal agencies).

Relatives and friends of disaster victims (not organized into formal
agencies).

Qther private citizens from the community or society affected by
the disaster (not organized into formal agencies).

Representatives of the national government of the affected country
(including military personnel).

Representatives of local government of the community affected.
Representatives of local governménté in unaffected communites.
Representatives of The United Nations.

Repreéentacives of foreign governments (including military persanel).

Representatives of domestic non-governmental disaster organizations
from country affected by the disaster.

Representatives of domestic non-governmental development agencies
from the country affected by the disaster. ’

Representatives of foreign disaster agencies.
Representatives of foreign development agencies.

Individual foreigners who come as volunteers attached to no organized
group.

Private business firms from the affected country.
Private business firms from foreign countries.

Individual specialists working for wages such as carpenters, masons,
brick layers, day laborers,

Young groups such as Boy Scouts or Girl Scouts,

Churches and church groups not usually in development or emergency
relief activities.

Groups from schools, colleges or universities who volunteer to assist
in any phase of the reconstruction process,
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20. Private professional consultants and academicians or technicians from
outside the affected community.

21. Public utilities.

From the above list it can be seen that an extremely wide potential éast
of players may be involved in the reconstruction process if that process‘is
viewed on a national scale in the case of a large disaster. This list was
compiled from data obtained in the Guatemalan case, where it is believed that
the disaster related social system reached its maximum degree of complexity.
Obviously in the individual loecal communities, and with respect to construc-
tion of individual houses, only a small portion of this list will apply.

Even so; the housing process following a disaster such as that which occurred
in Guatemala involves this list of actors participating at some stage of the

process, in some of the communities involved.

Summary of Housing as Process

A relatively complete picture of the housing process following a
disaster‘could be obtained if déta were available which would permit a
description of who performed which functions at what stage in the process.
Such a description should go a long way in helping us to understand the
changes which.take place in housing stock as the process unfolds.

It is .apparent, however, that keeping track of,ali of these matters
simultaneously is a very complex task. In the analysis which follows, an
attempt will be made to follow out at least a major part of this design.
However, because of the complexity of the task, and more importantly,
because this complexity was not fully realized when data collection instru-

ments were designed, there will be some major gaps in the pattern which
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can not, regretably, be filled in.

Our pattern will be,first,to look at housing stock at several points
in time in terms of whap changes have ctcurred over this period. Next,
we will focus on fypes of housing solutions, starting with temporary shelter
and then examining temporary housing and permanent housing. 1In the case
of the latter two, we will examine changes and alterations ﬁade in these
structures as time has passed since they were built.. -Finally, at all
points Qe will look at who participated in the process and insofar as
possible, how various functions were performed. Along the way, special
attention will be given to contrasting various types of agency programs

and to comparing agency programs with self-built housing efforts.

When is a House a House ?

Although’it seems épparent that even the average person in any society
would . recognize a house when he sees one, in actuality it is often difficult‘
to do so when conducting an exhaustive study of housing. Many different
types of structures serve the housing function in most societies and this
makes providing an adequate definition of a house difficult. This is
especially true in a country such as Guatemala where there is tremendous
variation in housing, running the wheole gamut from grass huts to multi-
storied apartment houses, and elaborate modern mansions of the rich. Also
there is the fact that in rural Guatemala, especially among fhe poor,
housing as a function is performed using a combination of totally separate
structures, all of which serve the same household group. Im such a caée,
one building serves as the sleeping and living quarters for the household

head, another as a dormitory for older children, and still a different
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one as a kitchen. Things may become even motre éomplex when two brothers
and their‘wives and children share a common hearth, with separate sleeping
quarters but a common kitchen and a common meeting room, each of which

are separate structures. It is apparent that the whole set of buildings,
although detached, performs the same housing funétion as a single structure
among the middle or upper class in the same society.

In a study such as this where the objective is to focus on what
happened to houses in the earthquake, it is important to be sure that
data are being collected on a common basis for all respondents.. Limitations
ofvresources, however, make it impossible to gather detailed data on
every structure encountered on every house site. The data obtained for
this study included a detalled survey of the structural characteristics
of houses, as well as data on how and by whom the structure was built.

In the case of pre-earthquake hOuées, data were obtained not only on these
topics, but on what happened to the house in.the earthquake. To ébtain
such data on all units on the house site would have beén prohibitive in
both money and time costs, Therefore it was originally decided to gather
data only on what was termed the 'prinecipal house,'" and at most, on one
additional structure used as a dormitory. Data were also collected which
indicate whether or not a separate kitchen was present, but not on the
structural characteristics of this unit.

The principal house was defined as the building in which the housé-
hold head slept. Secondary structures included those used to house other
members of the household group. As experience accumulated with the
interviewing and a second and third wave of_interviewé were conducted,

data were collected on as many as three separate structures in addition to
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the pre-earthquake house if these structures had been built after the
earthquake. This compounding cof the daté collection occurred partially
to accommodate the fact that dpon re—iﬁterview éome household heads had
moved from one structire to another and before the study was completed,
some had occupied three different buildings-on the same house site, each
of which had been built after the earthquake. Since data were collected
on the principal house in every interview, this procedure resulted in as
many as three different principal houses being recorded.

Furthermore, particular attention was given in this study to
examining houses built by agencies. Cases oécurred in which a household
group built one house themselves and received another from én agency or
even recéived two different égency houses. To maké things‘worse, some
household units combined previously separate buildings to create a single
structﬁre. In short, everything that could happen did happen, leaving
Ithe question of "When is a house a house?" a really sefious issue.

Another problem arose in identifying a particular house and following
it through time. Suppose a household starts with a structure having walls
of adobe and a roof of tile. The earthquake strikes and knocks one wall
down and cracks the others, at the same time causing the roof tiles to
fall off. The household group pulls down one damaged wall, leaving two
standing and puts up two new walls made of scraps of used materials such
as wood and scraps of metal and cardboard. They obtain lamina from an
agency dand put it on the roof. At the time of the first interview they
are asked whether they are living in the same house as before the earthquake

and answer "ves." Is it the same house or isn't it? New walls and a roof
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have been added but it is on the exact same spot and part of the old
structure is still present. Later the scraps of wall material are
replaced bf cement block and still later the remaining adobe walls are
pulled down and replaced. 1Is it still the same house? That is, is it
one particular house that has undergone change or is it an entirely
different house than the one we started with? Hoﬁ, in other words, are
we to distinguish between change in housing and difference in housing?

Change amounts to a3 particular object, which has a continuous
history, undergoing transformation. On the other hand, difference refers
to two entirely separate objects that have entirely separate histories,
Different objects can exist at the same time in different places, or at
different times in the same place. For this latter reason an object that
has undergone radical change may be mistaken for an entirely different
object with a separate history.

This of course is an old philoéophical dilemma, but one.that is
important when studying the reconstruction’of housing‘following a disaster.
In the following analysis the objective is to keep track of a given
structure called the principal house as it passes through time and is
altered by the disaster and the reconstruction process. At the same time,
a second objective is to follow the hoﬁsehold group as it moves from
one structure to another if, in fact, this takes place. So the matter
of change versus difference is an important issue in this analysis,

| A structure wili be regarded as being the same object which has
undergone change if a step by step process can be established in which
individual structural changes occurred to bying about the transformation;

in other words, if an unbroken history can be eétablished for the structure.
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Structures will be identified as separate, or different structures, if
separate histories can be established for them, This amounts in mosg
cases to saying that they will be regarded as separate if it can be
established that one of the following was the case: (1) they both
existed at the same time as detached units,or (2) if one was completely
destroyed or torn down before the other was built., If, at some time, two
structures are combined to form a single unit, then this unit as a whole
will be regarded as a ﬁew structure but note will be made of the fact that
it was created out of older structpres that still exist as parts.

To keep track of this complexity the terms (1) principal house,
(2) secondary house, (3) tertiary house, and (4) agency house will be
eﬁployed. These terms are defined as follows:

1. Principal house: The structure in which the head of the
household sleeps.

2. Secondary house: A second structure occupled by household
members as sleeping quarters.

3. Tertiary house: A third structure occupied by household members
as sleeping quarters.

4. Agency house: An entire house built as a whole by a
reconstruction agency: can be a primary,
secondary or tertiary house, or used for
another purpose such as a store.

It is important for the reader to remember, while examining the data
on housing that much of this analysis is focused on the so-called principal
house. This structure in many cases represents only one of several
structures occupied by the household unit. At other times, the analysis

will focus on agency houses, Again, these units may represent only a

portion of the housing occupied by the members of various households,
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The Household Unit

Household units are complex in much the same way as houses. House-
holds vary from those consisting of a single individual to those con-
taining many individuals. Furthermore, they may contain only individuals
related by blood or marriage, or they may include unrelated individuals
consisting sometimes only of such pérsons. At times they may include
only one generation; at others, three or four generations of related and
unrelated pergons. Finally, a single‘family unit may make up a household,
or two or more related or unrelated family units may be included.

It is also true that new members may be added to a household or old
members may leave. As a consequence, as time goes by the membership of
the household may be entirely transformed so that at some point no member
who was present in the original group still lives in the household and it
is made up of entirely different individuals. The same.rﬁle will be
followed in distinguishing between change -and difference with respect to
households that was followed in dealing with houses. If a continuous
history can be established for the group in which members come and go,
then the group will be regarded as cne undergoing change or transformation
through time, rather than as a different group. If, however, separate
histories can be established for the groups themselves, then the households
will be regarded as entirely different groups.

It is obvious that the household and the family refer to entifely
different social units. For purposes of this study, the household is the

unit of study and not the family, TFor our purposes, a household is defined
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as a group of people sharing a common héarth and eating from the same

food supply. In this case the hearth is defined as kitchen or cooking
facilities. This definition allows people who live in separate buildings,
even on separate house sites, to be defined as a household if they eat
together from common facilities. Whenever several separate families

shared a common hearth, the senior family member who was considered to be
the household head was interviewed.' This could have been either a male

of female, depen&ing upon who was available and willing to be questioned
concerning their earthquake reconstruction experience. It was the structure
_ where this individual slept which was recorded as the priﬁcipal house and
whose characteristics and whose history was studied. However, it should

be remembered that data were obtained on all other household membefs during
the course of the interview and that data were obtained on as many as

three separate buildings occupiéd by this group after the earthquake as

well as on the pre-earthquake principal house.
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Chapter 9

Comparison of Pre and Post—-earthquake Housing

Frederick L. Bates and Walter G. Peacock

[

Before the earthquake there was gréét variability in housing in
Guateméla. Houses ranged from tranditional structures made of cane and
palm or thatch to the most modern d&ellings built of reinforced concrete.
This variability could be seen throughout the country but was most observ-
able in contrasts between Guatemala City and remote rural villages. The
pre-earthquake situation was also characterized by a hogsiﬂg shortage,
particularly in the larger téwns and in Guatemala City to which rural
people were migrating at a rapid rate. In the years before the earthquake
a process of "modernization" had also been taking place in hqusing; as
traditional styles were abandoned in faveor of more modern housing patternms.
These more modern structures depended upon the use of industrially pro-
duced materials such as steel and concrete rather than upon indigenously
produced products,

In this and the following two chapters the impact of the earthquake
on housing patterns will be.examined. This impact will be considered
from two‘perspectives. First, the actual impact of the physical disaster
agent on housing will be explored. Then the effects of the reconstruction
process which fellowed will be analyzed. These topics will be examined
using housing éharacteristics as the primary information to be manipulated.
Since walls and roofs are among the most important structural characteristics

of houses and because they are highly correlated with other housing
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features, they will be the housing features around which the .analysis of

other data will be organized.

Wall Types and Earthquake Damage

Data on the widlls used in pre-earthquake houses were obtained from
the sample of 1472 households in interviews conducted about two years
after the earthquake. Respondents ﬁe;e questioned carefully about the
characteristics of the houses they we?e living in on the day of the earth-
quaké and about the amount of damage suffered by various housing features
such as roofs, walls, floors, foundations, and so forth. Damage was
rated on a four point scale ranging from 0 for no damage, through 1 for
slight damage, 2 for heavy damage, and 3 for completely destroyed. Slight
damage was defined as damages requiring only minor repairs, while heavy
damage réquired major repairs before the house could be inhabited. An
average score of 0" on this scale would mean no damage océufred in the
sample group and a score of "3" would‘meagzthat every house in the group
was destroved. Averages in between have a meaning relative to these
two extremes,

Table 9-1 gives a tahlulation of wall ‘types for the three sample
groups studied and shows fhe average damage suffered by each wall type
in each group. Examination of the table will show that adobe houses were
the most common form found in all three sample groups. There was, how=
ever, a far higher proportion of such houses found in the experimental
group area, that is, in the area outside of Guatemala City whiéh was struck

hardest by the earthquake. There, around 8% percent of all houses had’




Table 9-1

Averape Damage to Various Types of Wall Material In Experimental, Control Group and City

Experimental Group Control Group Cicy Total
: Mean Mean Mean Mean
Wall Materlal No. Percent Damage St.Dev. Nao. Percent Damage St.Dev. No. Percent Damapge St.Dev. No. Percent Damage St. Dewv.
Patchwork 3 0.4 1.33 1.53 2 0.4 1.00 0.00 10 3.1 1.60 0.84 15 0.9 1.47 0.92
Cane, Palm, Poles 31 3.9 1.10 1.27 178 31.1 0.22 0.65 6 1.9 1.83 1.47 215 12.7 0.40 0.90
Bajareque 53 6.6 1.83 1.16 82 14.3 0.48 0.75 3 0.9 1.67 1.15 138 8.1 1.03 1.14
Tapla, Toured Mud 5 0.6 2,20 1.10 2 0.4 0.00 0.00 0 0.0 0.00 0.00 7 0.4 1.57 1.40
Wood 10 1.2 0.50 1.08 41 7.2 0.02 0.16 48 15.0 1.08 0.99 99 5.8 0.59 0.92
Lamina, Duralita 1 a1 0.00 0.00 2 0.4 0.00 Q.00 3 0.9 1.3] 0.58 6 0.4 0.67 0.82
Half Adobe 3 0.4 1.00 1,00 4 0.7 0.50 0.58 4 1.2 2.50 1.00 11 dg.6 1.36 1.21
lHalf Block 2 0.3 1.00 70.00 26 4,6 0.17 0.38 2 0.6 1.00 1.41 30 1.8 .29 0.53
Adobe 677 84.2 2.44 0.83 182 31.8 0.80. 0.81 206 64.4 2.44 0.75 1065 62.8 2.17 1.02
Cement Block, Brick 18 2.2 0.44 0,78 50 8.7 0.19 0.45 35 10.9 a.97 1.07 103 6.0 0.50 D.84
or Stone
other 1 0.1 0.00 0.00 "3 0.6 0.67 1.15 3 0.9 2.00 0.00 ? 0.4 1.14 1.10
TOTAL 804 100.0 2,16 1.24 573 100.0 0.32 0.62 320 100.0 1.80 1,12 1697 100.0 1.62 1.26

t0¥
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adobe walls at the time of the disaster. In contrast, only.around 32
percent of the houses in the control group had such walls, while around
64 percent of the city sample occupied such houses before the earthquake.
This city sample consisted mostly of people who had rented housing in
the older part of the city.

Two other‘categories, bajareque and cane, palm or poles make up
aﬁother 10 percent qf the remaining houses in the experimental group,
leaving less than six percent scattered among othér categories of wall
types. In the control group an even larger proportion of houses had
either bajareque or cane, palm or pole walls. Together, these categories
made up 45 percent of all houses so that when added to adobe, about 23
percent was left over to be covered by other wall types, especially
cement bleock (9 percent), wood (7 percent), and half block-half light
material such as wood (about 5 percent).

The c¢ity sample displays a different -pattern. This sample consisted
entirely of people who settled in postfeééthquake housing developments
after the earthquake and is therefore not representative of the city as
a wvhole., It consists mostly of poorer people who had been tenants before
the earthquake, most of whom came from somewhere inside Guatemala City.
The highest proportion of thgse peoﬁle (64 percent) lived in adobe houses
before the earthquake. About 26 percent of the remainder lived in either
cement block or wooden houses, leaving only ten percent in other cafegories.

If appears from these distributions that except in the city, the
vast majority of respondents in both the experimental and control groups

lived in traditional housing, The modern categories of cement block,
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brick or stone, or of half block~half other materials, and of lamina

or duralita were relatively rare. Sawed lumber, which is found in the'
category "wood'" was also used sparingly and must be regaeded in most
cases as a more or less modern paterial when compared to adobe or bajareque.
It is also apparent that while this same thing is true in the control group,
there was a slightly higher pfoportion of modern struetures found there.

This was especially the case in the city.

Damage to Walls

When the various wall types are examined in terms of the average
. damage they suffered, several important, but net unexpeceed, facté stand
out, First, much higher average damage was suffered in the experimental
group and cilty than in the control group. This of course is due to the
fact that the control group was deliberately chosen to be outside the
zone of severe earthquake damage.* On an average this area suffered‘damage
between '"mone" and "slight.”" In contrast, the experimental greup on an
averege suffered damage between "heavy' and "destroyed?” as did the city.
Damage, however, was unequally distributed among wall types in all
three places. Most important is the fact that adobe, the predominant wall
material in the earthquake area, suffered the heaviest damage. Sixty—two
percent of all adobe houses studied in the experimental group were destroyed
and another 24 percent experienced heavy damage. In the ¢ity,58 percent

were destroyed, and 31 percent heavily damaged. Even in the cecntrol group,

* The control group has been weighted in this analysis so that it equals
the experimental group in terms of the number of aldeas, municipios and
departmental capitals included in each sample. This is the reason why
the number of cases appears to be more than those reported in the chapter
on methodology which summarizes the number of interviews,
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adobe faired worse than other mateials. Of the 10 houses reported as
destroyed there, half were made of adocbe. Of the 31 houses reported as
heavily damaged, 23, or 74 percent, were adobe. Taking all of the houses
in all of the groups together, of the 600 repqrted as destroyéd, 544 were
made of adobe. In other words, slightly over 90 percent of the houses
destroyed were adobe.

Three other wall types invelve the use of mud or earth as part of
their structure: b;jarequg, tapia, and half adobe. These categories also
suffered relatively high levels of damage, although there are too few
examples to draw reliable conclgsions except in the case of bajareque.
The average béjareque house In the experimental group (high impact area)
scored 1.83, or very close to '"heavy' damage on an average. This compares
to a score of 2.44 for adcbe.‘

Many agency personnel in Guatemala believed that bajareque was a
safer material than adobe because it consists of a wooden frame onto
which a lattice work of cane or sticks has been woven.and then filled in
with mud. The wooden frame supplies a form of cross—bracing and was
tﬁerefore believed to be stronger and more earthquake resistent than
adobe without such cross bracing. The figures in Table 9—1 confirm this
belief. It is important to realize, however, that rather heavy damagé
still occurred in bajareque houses as comﬁared to other types. This may
be due to the age of many of these structures. They reﬁresent an even
older more traditiongl pattern than adobe which is regarded as a higher
status material. The internal wooden parts of the structure are subject
to rot and termite damage and, with age, may lose their reinforcing

‘capacity.




407

The lowest damage suffered in the experimental group waé in the case
of houses constructed of cement block, brick or stone. Most houses
falling in this category were made of cement block rather than the other
two materials and usually contained some form of steel reinforcement. The"
average damage t0 such modern structures was between "none" and "slight."
Also relatiﬁe}y safe were houses with walls of cane, palm, or wooden sticks
or poles. Their flexibility, when combined with a light weight roof,

resulted in damage averaging 1.10,or just above the "slight" category.

Too few cases exist in other categories to yvield a reliable estimate
of damage. When the control group and city are examined with respect to
the wall types with greater than 15 cases, it will be seen that the
pattern discussed above remains consistent. This is also revealed in the
total figures for all samples. In the case of the total sample, however,
it can be cautiously concluded that houses employing cement block in the
lower wall and light material in the upper wall, proved even safer than
those made entirely of block, brick or stone masoﬁry. It should be noted,
however, that very few of these structures wefe recorded in the heavy
impact area outside of Guatemala City.

Before going on to a discussion of roof materials and how they fared
in the earthquake, it should be noted that knowledge of wall materials
alone is not sufficient to judge fhe earthquake resistance of houses,
Enginéers and architects maintain that adobe can be used safely if it is
ﬁséd properly and in Eonjunction with certain design principles. Among
the requisites of a safe adobe house are: (1) proper siting and founda-

tions, (2) adobe blocks made of the correct mixture of materials to
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prevent easy disintegration, (3) a well integrated bond beam system or
solerd at the top of the walls, (4) a light weight roof properly connected
Eo the whole structure, {(5) although not absolutely essential, corner
posts and cross-bracing can strengthen the structure, (6) the blocks psed
in construction must he properly bonded to eéch other by the use of a mud
mortar which will not easily disintegrate in response to vibrations,

(7) a symetrical design with proper door and window placement.

This is a rather complex set of requirements that obviously was ﬁot
met in most adobe structures in the high impact area in Guatemala. Of
all‘of the above requirements, the three most important are probably the
bond beam system, the light weight roof with proper attachments to the
house, and symetrical design. Although most adobe houses in Guatemala
had soleras or bond beams, most were not strﬁngly attached to the walls,
nor were they integrated into a rigid ring around the walls. Many con-
sisted merely of crude logs lightly attached to each other, and laid
without bonding on the top of the walls. Roofs often were made of heavy
tile and held to the walls only by their weight resting on the logs used
for a solefa.

Some agency personnel were concerned about the tendency of foreigners
to introducelmodern materials into house construction in order to achieve
earthquake resistence because they felt that this would be too expensive
for most people and because it would create dependency on foreign materials
and on urban centers. They looked for ways to improve adobe construction
or to promote bajareque as a substitute: As shall be seen, however, the
people distrusted adobe, and disliked bajareque because it was considered

a "poor man's' house.
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Roof Materials and Rocf Damage

Data on roof materials and roof démage were obtained in the same
manner and at the same time as information on walls. Table 9-2 shows
a tabulation of these data. 1In the experimental group the most common
roofing materials'were tile (54.7 percent}, and lamina or corrugated
metal roofing (35.9 percent). These two materials accounted for 90,6
percent of all houses. The only other roofing material used by appreciable
numbers was thatch or palm which. accounted for 7.5 percent of ﬁhe remainder.
In the control group, lamina was by far the most commonly used material
(61.1 percent), followed by palm or thatch (22.1 percent), and tile
(15.6 percent). The city figures show that lamina was by far the most
often used material,accounting for 85.9 percent of all rocofs. Tile (7.8
percent) was used sparingly there, as were the more rural thatch and
pélm (less than one percent),

Attention needs to be called to tile and lamina in particular since
these materials figure prominantly in the decisions made on reconstruction.
It was believed by most witnesses to the eartﬁquake that the greatest
killer was the tile from roofs. Such tile roofs are extremely heavy
and were supported by relatively light‘weight wooden frames. In the
shock of the earthquake, tiles fell in on sleeping inhabitants and caused
injury and death. This can be seen by looking at the average damage
suffered by tile roofs in_the‘experimental group, 2,20, which is slightly
above heavy damage. Surprisingly, however, lamina roofs also suffered
relatively heavy damage, averaging 2.03., Both of these high figures are

due to the preponderance of adobe as a wall material. When the walls of



Tuble 9-2

Average Damage to Roofs of Various Materials in the Experimental, Control Group and City

Experimeatal Group Control Group City \ Total
’ Mean Mean o o Mean ) Mean

Roof Material No. z Damage St. Dev. No. % Damage S5ct. Dev. No. % Damage St. Dev. No. % Damage St.Dev
Thatech, Palm 60 7.5 l.iO 1.34 127 22.1 0.25 0.68 3 0.9 0.00 0.00 150 11.2 .71 1.11
Hood 2 0.2 1.50 2,12 1] 0.0 0.00 0.00 0 0.0 0.00 0.00 2 0.1 2.50 0.71
Tile 440 54.7 2.20 1.03 89 15.6 0.83 0.90 25 7.8 2.28 0.89 554 32.7 2.08 1.06
Lamina 289 35.9 2.03 1.29 350 rel.l 0.40 0.66 275 85.9 1.60 1.31 914 53.9 1.54 1.25
Duralita 7 0.9 2.29 1.11 1 .2 0.00 0.00 10 3.1 0.60 1.07 18 1.1 1.44 1.34
Cement Slab 4 0.5 0.00 0.00 5 0.9 Q.00 0.00 5 1.6 0.60 0.89 14 0.8 0.21  0.58
Parchwork L 0.1 0.00 0.00 1 0.2 .00 0.00 2 0.6 0.00 0.00 o4 0.2 2.50 0.50
No Information 1 0.1 0.00 0.00 0 0.0 0.00 0.00 0 0.0 0.00 0.00 1 0.1 2.00 U.00

oTY

TOTAL 804 100.0 - ] - 573 100.0 - - 320 100.0 - - 1697 100.0
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houses collapsed, the roofs were quite naturally heavily damaged. Most
would have been rated as "destroyed” except for the fact that the
materials themselves survived, Individual tiles were intact for the

most pafc and sheets.of lamina also suryived. The reason, therefore,

that roofs appear to have suffered less than walls lies in the fact that
adobe blocks wefe themselves not reusable, while tile and lamina vere,
This fact seems to have presented a conéeptﬁal problem to some respondents
whose roofs fell in buﬁ the roofing material survived and was not itself
destroyed,

This is very important in judging what happened in reconstruction.
People who survived could have reused both materials in building new
houses. As shall be seen, however, they avoided the use of tile because
of its feputation as a killer. While lamina roofs fell in and were
"heavily damaged"” they did not cause the same number of injuries and
deaths as tile.

It is interesting to note that in the control group and city, lamina
appears to have performed better than in the experimentél group. In the
control group its damage score is 0.40 as compared to 0.83 for tile, 1In
the ecity the comparable figures are 1.60 for lamina and 2.28 for tile.
This is undoubtedly due to the fact that there were fewer adobe houses
in these4two groups,

One other material meeds to be discussed since it will appear later
as one that was often used in reconstruction. Duralita is the trade name
of a material made of cement and asbestos into corrugated ropfing sheets,

much like lamina. It is heavier, however, being about a quarter inch
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thick. It is also very brittle. When colored red or orange, however,

it resembles tile and was believed by some involved in reconstruction

to be more 'culturally appropriate' because of its vague resemblance to
the more "traditional" tile. This material, if evidence taken from the
fewncases in the experimentaligroup is of any value, suffered the

heaviest damage of all roof materials in the earthquake. Being relatively
light weight in comparison with tile, it was however, less likely to

cause fatalities.

House Types and Damage

Using combinations of wall and roof matefial,a housing typology
was created. Table 9-3 shows the distribution of housing types in the
three sample groups being discussed. Tt also gives figures on average
house damage., These were created by averaging wall and roof damage
for each house to arrive at a household score. These scores were then
averaged to obtain a sample group score.

The most common house type found in ‘the exﬁerimental group had
adobe walls and a tile roof, accounting for 51 percent of all houses
studied in the high imﬁact area, The second most common had adobe walls
with a lamina or co;rugated mgtal roof (31,7 percent). No other house
type accounted for as many as five percent of the cases.

In the control group or low impact area, housing types were more
varied in distribution. The most common type was adobe and lamina, with
19.7 percent of the cases; next came cane; palm, or pole walls and a
palm or thatch roof (17.9 perqent), and then houses with similar walls

and a lamina or duralita roof (12.9 percent), Finally, 11,6 percent




Table 9-3

Distribution of House Types Showlng Average Damage to Each for the Experimenctal, Control Group and City

House Types

Experimental Group

Control Group

Cicy

Total

(Wall x Roof) No. 7z Mean Damage No. % Mean Damage No. % Mean Damape No. % Mean Damage
Adobe - Tile 410 51.0 2.29 66 11.6 0.85 20 6.2 2.52 496 29.2 2.11
Adobe - Lamina 255 31.7 2.41 111 19.7 0.42 186 58.1 2.17 554 32.6 1.93
Wood - Lamina or Duralica 6 - 0.8 0. 00 39 6.8 0.01 46 14.4 1.01 91 5.3 0.52
Block - Lamina or Duralica 14 1.7 0.39 43 7.4 0.11 27 8.4 0.70 B4 4.9 0.35
Bajareque - Thatch or Palm 34 4.2 144 19 3.3 0.29 1 0.3 0.50 Sk 3.2 1.05
Bajareque - Tile 13 1.6 1.81 11 1.9 0.50 l 0.3 3.00 25 1.5 1.28
Cane, Palm, Pole - Palm,Thatch 14 1.7 0.46 162 17.9 0.21 1 0.3 0.00 117 6.9 0.24
Cane, Palm, Pole - 3 1.0 1.81 74 12.9 0.12 5 1.6 2.20 B7 5.1 0.41

Lamina, Duralita : '

Patchwork ~ Any Roof 3 0.4 1.33 2 0.4 0.50 10 3.1 1.20 15 0.9 1.13
Half Block or Adobe — 3 0.4 1.00 28 4.9 0.12 6 1.9 1.92 37 2.2 0.50

Lamina - Duralita
other 121 5.5 1.66 77 13.4 0.33 17 5.3 0.97 138 8.1 Q.Bh
Total . 804  100.0 2.16 573 100.0 0.31 320 100.0 1.80 1697 100.0 1.49

eIy
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of the houses had adobe walls and a tile roof. Housing using bloﬁk
" or wood for walls and lamina or duralita for roofs were found in 7.4
percent and 6.8‘percent of the cases respectively.

As would be expected from examination of the tables on walls and
roofs, the city sample differs considerably from either the control or
experimental group. The predbminant pre—earthuake house type was adobe
with a lamina roof (58.1 percent). The next most frequent, however,
was wood and lamina or duralita (l4.4 PETCEPF), followed by block and
lamina or duralita (8.4 percent). Except for block and lamina (6.2
percent), no other house type accounts for as many as five percent of the
cases in the city. ‘Most of the adobe houses occupied by people in the
city saﬁplg were large older houses in which families rented one or two

rooms and shared kitchen and toilet facilities.

‘Traditicnal and Modern House Types

Pre-earthquake house types can be classified according to whether
they employed traditional or -modern matefials in the construction of
their roofs and walls. Traditional wall materials consist of adobe,
bajareque, tapia, cane, palm, poles or corn stalks. Modern materials
include cement block, brick, stone, sawed lumber, sheet metal or asbestos.
With respect to roofs, the traditional pattern includes ﬁile, thatch,
palm or wooden shingles, while the modern category consists of lamina,
duralita or cement slabs., If a house uses only modern material it is
classified as modern and if only traditional material, it 1is classified

as traditional. It is classified as mixed if a combination of modern

and traditional materials was used, This classification is based on
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wall and roof characteristics of individual houses rather than on
grouping house types together.

A seeond classification of house types will prove useful. Houses
with walls made of adobe, bajareque or tapia will be classified as
earthen structures. Those with walls made of wood, cane, palm, thatcﬁ,
lamina or duralita, or with the upper wall of these materials, will be
classified as "light" walls. Finally, those with walls completely made
of cement block, brick or stome, will be called "masonry;"'

Tables 9-4 and 9-5 use these classifications to compare houses in
terms of the amount of damage they suffered in the eérthquake for the
control and experimental groups. These tables show clearly that
;raditional structures suffered more heavily in the earthquake than modern
ones. Since most traditional structures comsisted of two types, (1)
earthen structures made of adobe, bajareque or tapia, and (2) light’
stfuctures made of‘cane, palm, thatch, or cornstalks, the compariscns
between earthen and light weight structures are important. Also important
are those between earthen structures and those made of masonry.

These comparisons show that.earthen structures suffered much more
heavily than either masonry or light weight structures. They show also
that masonry performed better than light weight traditional buildings.
Finally, Table 9-4 shows that buildings thét mixed modern and traditional
materjals fared worse than eitﬁer modern structures or traditiomal ones;
All of these differences are statistically significant.

The same comparisens were made in the control group where the amount
of damage was on the average very light. Even there, however, the findings

discussed above hold up, with one exception., In the control group area,
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Table -4

Differences in Earthquake Damage for Various Categories of House

Types in the Experimental Group

Categories of House Types Mean Stand. Prob.
Compared Using "F'" Tests N Damage Dev. F* of F
Traditional 496 2.15 0.98 )
. 143.43 .0001
Modern 27 0.24 0.59
Traditional 496 2.15 0.98
17.96 .0001
Mixed - 281 2.34 0.96
Mixed 281 2.34 0.96
190.07 .0001
Modern 27 0.24 0.59 .
Earthen 738 2,28 0.93
131.4 .0001
Masonry 20 0.32 0.67
Earthen 738 2;f8 0.93
‘ 128,25 .0001
Light 41 0.98 1.22
Light 41 0.98 1.22
8.01 .0055
Masonry - 20 0.32 0.67

*F test for one way ANOVA; Difference Between Means.
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Table 9-5

Types in the Contrel Group

Categories of House Types ‘Mean Stand. Prob.
Compared Using "F" Tests N Damage Dev. F* of F

Traditional 188 0.47 0.80
25.73 . 0001

Modern' 106 0.07 0,21

Traditional 188 0.47 0.80
5.97 .0150

Mixed 250 0.31 0.53

Mixed 250 0.31 0.53
‘ ‘ 21.06 0001

Modern 106 0.07 0.21

Earthen 264 0.50 0.69 ‘

22.52 . 0001

Masonry 72 0.10 0.26

Earthen 2064 0.50 0.69
33.82 . 0001

Light 201 0.15 0.54

Light 201 0.15 0.54
‘ 0.57 L4528

Masonry 72 0.10 0.26

*F test for one-way ANOVA, Difference Between Means.
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houses of light weight materials suffered about the same amount of
damage as those made of masonry.

These data demonstrate that traditional structures made of earth
proved to be much more dangerous than either more modern structures
made of masonry or traditional structures made of light weight materials..
They also contain a hint that mixing modern and. traditional materials
may at times be more dangerous than sticking entirely with one or the
other.

In interpreting these findings it is.important to remember that
they are entirely concerned with structural damage and do not deal
directly with the issue of injury.or death. This is especially important
in assessiﬁg the difference between lightweightftraditional structures
and earthen or masonry building%. A cane.or palm.roof or wall may
collapse without causing fatalities to those inside, This is far less
likely with buildings made of heavier materials. In addition, adobe
pulverizes into dust under extreme earthquake shock and there is the
risk of suffication from dust in addition-to the risk of physical
injury.

It is also important to realize that- these data relate to construc-—
tion patterns in actual use in the villages studied rather than tolthe
potentially best performance that could be  expected from algiven type
of structure that employved the ideal engineering principles and construc-
tion methods. Furthermore, there is the~prob1em-of obsolescence. The
houses studied varied in age, many being.well over 50 years old. Deteri-~

oration of original structural features,. or, alterations made haphazardly.
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in design by the occupants over time may be.as responsible for the
failure of buildings as the materials emploved in construction.

A complex problem in designing housing programs is presented by
these faéts and others which will be discussed later. Traditional
housing patterns using earthen construction experienced a high rate of
failure in this 7.5 Richter scale earthquake, while relatively modern
housing types performed much better. Modern patterns are much more
costly, however, and are beyond the financial reach of many of Guatemala's
poor. Furthermore, these more modern patterns foster dependence on
industrial production, a money économy and on foreign sources of supply.
At the same time, safer traditiomal patterns such as the use of-cane,
palm, poies and thatch or bajareque are repgarded as signs of poverty
and are thereforé not prefered as housing patterns by many Guatemalans.

Furthermore, serious questions arise as to how fast and how
effectively'educational programs can be effectively mounted to improve
the use of adobe or to promote the use of bajareque under conditions
where housing reconstruction is essential and the time period for
completion is short. Another question arises as to whether housing aid
should be made conditional upon conformity to aseismic practices in the
use of the maperials and aid supplied. All of these issues arose as the
Guatemalaﬁ government and'foreign relief agencies considered the types
of housing programs that would be appropfiate in the Guatemalan context.

One fact which shows up clearly in Tablgs 9-2 and 9-3 is the fact

that lamina roofing was a very common material at the time of the

earthquake. This is _important to the forthcoming discusston of housing
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reconstruction programs since some of these programs focused’entirely
on lamina distribution. Some critics felt that the use of lamina introduced
‘or reinforced a modernization trend in housing and that this trend would
result in greater dependency of rural peasants on an industrialized economy,
and on foreign sources of supply. Since Guatemala produces no steel, this
criticism is undoubtedly valid at some level. Nevertheless it is apparent
that this trend was already well‘advénced at the time of the earthquake.
Other data from this study, to be given careful examination later, show
that lamina was a preferred voof material in rural Guateﬁala, and was
believed by the majority to Be safer in an earthquake than tile.

Another point which bears upon the upcoming discussion of reconstruc-
tion programs is the fact that houses made of cement block, with lamina
or duralita roofs, performed better than any other type in the experimental
group, shown in Table 9-3. On an average they suffered a good bit less
than light damage, séoring 0.39 in the experimental group on a scale where
0 means no damage and 1.00 meéns slight.” Since most'agencies who construc-
ted whole permanent houses for distribution to victims used these materials,

this is an important fact to keep in mind.

Temporary Shelter

Because so many houses were destroyed or heavily damaged in the
earthquake and because strong aftershock5'con£iﬁued to occur for many
weeks afterward, victims sought temporary shelter for their safety and
for protection against the elements. Data on temporary shelter were

collected at the time of the first interview with 1472 households.*

*The control‘group figures have been weighted to equal the number of
department capitals, municipios and aldeas in the experimental group.
This results in a new total number of observations of 1695,
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Thesg data will be discussed below,

There are a number of facts which need to be recognized in evéluating
this information. The first is concerned with the extensiveness of the
disaster. Its destructive force decimated a.vast area stretching from
the Atlantic Coast to Solola, a distance of around 200 miles. Its effects
were felt in a band over 50 miles wide at some points. This meant that
hundreds of towns and villages were destroyed or heavily damaged. The area
of‘heavy'impact also included the capital, Guatemala City. As-a result,
victims could not easily flee to a nearby area where conditions might be
better and they would be relatively mére safe. fhe next town was as bad
off, or perhaps worse, than their own. Furthermore, communications and
transportation facilities were severely affected and travel was difficult
‘or impossible for several déys after the disaster. This must be added
to the fact that most Guatemalans depend uﬁon buses rather than on
personal vehicles for transportation and public transportation was
temporarily interrupted by the earthquake. All of this means that temporary
shelter had to be sought or, more properly, created locally.

A second factor must be recogni;ed when assessing temporary shelter.
Except at the highest altitﬁdes in the rainy season the climate of
Guatemala is moderate‘in the area struck by the earthquake. The disaster
occurred during the dry season at a ﬁime when the rains were net expected
for about 100 days. This meant that temporary shelter éf a substantial
sort was not manditory for at least three months followiqg the event.
Rather flimsy structures could easily serve during this perioed buf more

substantial shelters would be needed when the rains began.
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A third factor involves the nature of Guatemalan culture, especially
in rural areas, and among the poor who make up the bulk of the populatien.
Many Guatemalans are accustomed to putting together informal structures
out of scrap materials available in their immediate environment.‘ Farmers
build their own lean-tos or ''champas' in their fields or om their house
sites. Poor city dwellers create shacks on vacant lots or in their back
yards in the same way. The know-how to create informal, temporary
structures was therefore present..‘ It can easily be argued that such
know-how is really present in every society, but what is important in
the Guatemalan case is that such structures were more acceptable by many
people, perhaps because their crdinary housing was not that much better.
Iﬁ short, they knew how to survive under such conditions, and immediately
set out to do so Without suf fering the same degree of loss in statUsvor
self esteem as might be the case with the middle class or the affluent
in avmore developed society.

Immediately following the earthquaﬁé, when sufficient time had
elapsed for people to recover‘from the shock and care for the injured
"and the dead, temporary shelters began to appear. ‘For those who owned
their own land and housing sites these, or the streets in front of them,
were used. For urban dwellers who were landless, streets, parks, the
median strips between boulevards, and vacant public and private land
was used. As discussed in Chapter 3, squatters settlements arose, and

. eventually had to be dealt with. The eventual fate of some of these
pecple will be discussed in Chapter 12,
During the first interview respondents were asked two questions

concerning temporary shelter which shed some light on the subject.
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First, they were asked the characteristics of the first place with a roof
they slept in after the earthquake, and then they were asked how long
they stayed in temporary shelters. Table 9-6 gives the characteristics
of the first shelter for the experimental, control groups and city.

Only around four percent of the people in the experimental group

reperted that they remained in their pre-earthquake houses all of the
time after the earthquake. In the c¢city around five percent did so.
This compares to around 40 percent in the control group. The remaiﬁder
either constructed some other sort of shelter'themselves, were suppiied
shelter by others,lor used some less dangerous structure on ﬁheir house
site. Even those whe ''remained" in their original houses slept outside
for a period of time while severe afte;shocks were still being felt.

One of the first things to note in this table is that even in the
control group people moved out of their houses and into temporary shel;er
considered to be safer. The earthquaké was felt in all three areas
covered in this study although it did not produce heavy damage in the
control group area. Furthermore, strong aftershocks continued for weeks
in some areas. People did not know whether an even greater earthquake
might follow the February 4th disaster. Therefore, they moved out of
structures they considered dangerous and slept elsewhere.

Hastily constructed s£acks made of canvas, cardboard, scrap lumber
or metal roofing were thrown up in 86 percent of the cases in the
experimental group and in 88 percent of fhe cases in the city. 1In the
control group 51 percent used this solution. What is perhaps most
important, only arocund three percent in the experimental group, five

percent in the city and two percent in the control group were sheltered



Table 9-6

Types of Temporary Shelter Used Right After the Earthquake in
the Experimental, Control Group and City

: Experimental Group Contrél Group ' City : Total
Types of Temporary Shelter No. % No. 4 ' No. 4 No. %
Same House 31 3.87 230 40.20 16 5.00 277 16.36
Tarp - Cardboard ' 482 60.10 244 42,58 244 76.25 970 57.23
Wood - Tin Shack 210 26,18 51' 8.84 38 11.88 299 17.62
Tent 27 3.37 8 1.40 16 5.00 51 3.01
Provisional Shelter 29 3.62 23 3.96 0 0.00 52 3.05
Friend's House 18 2,24 14 2.50 3 0.94 35 2,08
Other ’ 4 0.50. 3 0.52 3 0,94 10 0.59
No Information 1 0.12 0 0.0 0 6.00 1 0.06

9y

TOTAL 802* 100.0 573 100.0 320 106.0 1695% 100.0

*Two Missiﬁg Cases.
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in tents supplied by relief agencies. By fhe time tents arrived most
people had already provided shelter for themselves., The question upoﬁ
which these da£a are based asks only what the first place with a roof

" people slept in was like and fherefore can not help determine whether
other types of shelter were used later. Some undoubtedly moved into
agency supplied tents.. What this table does show is that by the time
tents arrived people had already created some form of temporary shelter
for themselves,

The category provisional shelter, which appears in the table, applies
to more substantial structures intended to serve for a long period while
the housing problem was being permanently solved. Some of theserpro—
visional shelters could have been additional buildings already on the
house site which were lightly built and therefore considered safer and
others could have been built out of more substantial salvaged materials \
available to a few people.

Finally, only a relatively few people called upon relatives or
friends for temporéry shelter. This is probébly due to two factors.
First, most of the felatives of victims lived nearby and were also
victims, and secondly, people wanted to remain near their housing site,
and did not wish to migrate even temporarily tc seek shelter, Puﬁlic
éhelters were virtually non—existant, since public buildings were few
in most small places énd because they too had been damaged and were
dangerous in most heavily damaged towns where they existed,

Table 9-7 shows the length of time péople reported spending in
temporary shelters. All but ten households out of those studied reported

spending at least some time sleeping outside their pfe—earthquake houses.,



Talle 9-7

Length of Time Respondents Stayed in Temporary Shelter Following the
' ' February 4, 1976 Earthquake

9cw

Experimental Group Control Group City ) Total

Length of Time No. % No. _ i No, % No. %
1-2 nights 6 0.75 - 17 2.97 6 1.88 29 1.72
2-5 nights 24 | 3.02 31 5.41 11 3.45 66 3.91
5-15 nights 95 11'93. . 82 14.37 87 27.27 264 15.66
2-4 weeks 142 17.84 78 13.61 62 19,44 282 16.71
1-2 months 169 21.23 69 12.10 51 15.99 289 17.14
2-4 months 183 22.99 44 774 51 . 15.99 278 16.49
4-12 months 135 16.96 52 9,02 46 14.42 233 13.78
Still There* 25 3.14 146 25.48 0 0.00 171 10.13
Other 3 0.38 - 29 5.06 0 0.00 32 1.90
No Information 14 1.76 24 4,25 5 1.57 43‘ 2.57
Total - 796 100.0 573 - 100.0 319 100.0 1688 100.0
Missing 8 | 0 1 9

*This category includes people who never left their houses and those who have never moved out of the
temporary shelter they built after Feb. 4th in the experimental group and the two can not be separated.
In the control group all of these cases represent people who never built a temporary shelter and remained
in their pre-earthquake houses except for sleeping outside a few nights.
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These 10 are shown as "missing" at the bottom of this table. This
included those whose houses were undamaged and who reported still living
iﬁ‘the same house when interviewed two years.after the earthquake. Some
of these slept outside for only a short period but are included in this
table showing hﬁw many days they spent outside.

About 55 percent spent less than two months in feﬁporary shelters
in the experimental group area and about 74 percent did so in the control
group. In the city abaﬁt 68 percent remained in.tempora£y shelters‘for
less than two moﬁths but this figure reflects a special sample in which
people had moved into houses bullt by agencies by the end of the first
year or in which they had built more perﬁanent houses in squatters
settlements for themselves.

.Even in the contfol group where damage was relatively low virtually
everyone‘sought'safér shelter for a period of time, Almost everyone was
back inside moLe substantial houses by about four months after the
‘earthquake. The 25 percent reported as "still there" in the control
group are persons who remained in their.original houses that really
sufferedrno damage to begin with, but slept outside at night for a few
days only.

The housing process occurred in.several stages. For the first few
weeks, or in some cases months, after the disaster people moved outside
into very flimsy.temporary shelters but as time passed for those whose
hogses were destroyed, more substéntial provisional housing was built
to last until pérmanent housing was provided. This waS»ofteﬁ done by
grédually improving the original temporary hut started within days or

hours after impact. The above tablesrelate only to the first stage in
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this process and not to the second. Unfortunately no questions were
asked on this second stage housing because itlwas originally assumed,
when the interviews were designed, that pecple moved directly from
temporary shelter to permanent housing and that this would be discovered
by looking at the type of house occuﬁied when the person was interviewed.
By two years after the earthquake a majority of respondents were located
in permanent housing of some soft or in housing provided by an agency to
serve a provisional purpose. The characteristics of interim provisional
housing for those ﬁhonhad already moved into pefménent structures by

the time of the first interviéw were, however, missed by this procedure.
In the city in particular; three out of four of the sample units began
as squatters éettlements where typical squatfer housing was created

and later replaced by agency built permanent housing.

Differences in Housing Before and After the Earthquake

The characteristics of houses before_and after the earthquake can
be compared using housing data gollected in three interviews. This
comparison will be made before attempting to account for the differences
which arose between time periods. Later, houses constructed by the
people themselves will be compared to agency built houses in order to
assess the role‘of agenéy programs in producing housing change. Before
answering the guestion of how agency programs contributed to housing
change, however, it will be useful to examine differences in housing at
three points in time (pre—earthquake, 1975, post—eafthquake, 1978,
post-earthquake 1980) in order ‘to arrive at an overall picture of the

trends'following the disaster,
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Table 9-8 shows the wall materials used on héuses at these three
time perieds. Tabulations are given separately for the experimental,
control group and city samples. It will be remembered that 84 percent of
all houses had.adobe walls in the experimental group before the earthquake
and that most of these weré either destroyed or heavily damaged. This
table shows that by two years after the earthquake only 11 percent of
the houses people were living in had adobe walls. By then substantial
increases had taken place in the use of other materials, especially cement
block which had gone from two percent to almost 20 percent, and in wood
which had increased from around one percent to around 25 percent.

Other noteworthy changes had occurred in the use of cane, palﬁ and
poles,‘and in the use of patchwork walls. Both of these-categorieé
represent poorer, less substantial housing material and reflect a loss
of housing quality due to the earthquake.

In addition there was a substantial increase in houses with walls
made of adobe in the lower half and of some light weight material such
as cane, corn stalks, Qood or lamina in the upper half. Such houses were
often the result of heavy damage to existing adobe walls. People cut down
the damaged wall to about a meter from the ground and added light weight
material above. Similar new structures were built using cement block
for the lower wall material. These two sorts of structures increased
from less than one percent before the earthquake to about 18 percent
two years later. This was a type of wall construction recommended by
some agencies as safe in an earthquake. |

The overall picture obtained from examining changes in the experimental



Table 9-8

Wall Characteristics Before and After the Earthquake in the- Control, Experimental Group and City

L Experimental Group Control Group o City
Pre-E.Q. Post-E.Q. Post-E.Q. Pre-E.Q. Post-E.Q. =~ Post-E.Q. Pre-E.Q. Post-E.Q. Post-E.Q.
) House House 1978 House 1980 House House 1978 House 1980 House House 1978 House 1980

Wall Mudterial No. No. % No. z No. 4 No. % No. % No. % No. % No . %
Patchwork 3 0.37 63 7.84 39 5.77 2 0.35 13 2,21 4 0.79 10 3.13 45 14.06 40 14.93
Cane, Palm, Poles 37 3.86 82 10.20 65 9.62 178 31.12 143 24.96 111 22.10 6 I.Bé (i} 0.00 0 0.00
Bajareque 53 6.59 47 5.85 30 4.44 82 14.31 65 11.34 57 11.38 3 0,94 0 0.060 0 0.00
Tapia - Poured Mud 5 0,62 1 612 1 0.15 2 0,35 0  0.00 0 0.00 0 0.00 0 0.00 0 0.00
Viood 10 1.24 205 25.50 159 23.52 41 7.16 66 11.46 52 10.39 48 15.00 101 Jl.56 87 32,46
Lamina - Duralita 1 012 11 1.37 6  0.89 2 0.35 2 0.35 3 0.60 3 0.94 17 5.3 12 4.48
Half Adubes 3 0.47 Qi i2.94 81 1i.98 4 0.70 11 1.92 11 2.25 4 1.25  © 0.06 0 0.00
Half Block* 2 0.25 42 5.22 44 6.51 26 4,60 29 5.12 30 5.89 2 0:63 0O 0.00 0 0.00
Adobe 677 84.20 91 11.32 17 11.39 182 31.82 143 24.90 118 23.49 206 64.38 0 0.00 0 0.00
Cemgnt Block 18 2.24 157 19.53 173 25.59 50 8.67 90 15.71 109 21.71 35 10.94 150 46.88 129 48.13
Other 1 0.12 1 0.12 1 0.15 3 0.58 12 2.04 7 1.39 k) 0.94 7 2.19%%% 0 | 0.00
TOTAL . 804 100.0 804 100.0 676%%100.0 573 100.0 573 100.6 504** 100.0 320 100.0 320 100.0 268 100.0
® Upper walls made of some light welght material such as woed, lamina, cane, etc.

Hk 128 cases were unavailable for Interview during the last, vound of interviews for an attrition rate of 15.9%; 42 were lost from the control group,

or 12.1%.

kK

52 casces were lost in the city due to attrition, or 16,25%.

Six of these cases are houses with "cardboard walls" made Erom packing boxes.

oLy
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group is one in which adobe and other earthen wall materials were
abandoned and wood or cement block were adopted in their place. As
shall be seen later, this change was largely a.result of agency housing
programs which featured these materials.

When the 1980 figures are examined for the experimental group
tﬁis overall trend is even more obvious. By tﬁen about 49 percent of
all houses either had wooden or ceﬁent block walls. The increase,
however, was primarily in the use of cement block, while wooden walls
were being used by slightly fewer people than two years earlier. This
slight change in wooden walls could be due to sampling error, however,
since 222 cases were lost through attrition in the interview process
_ during the interval between 1978-1980. Slight, but.statisticaliy
insignificant, declines had taken place in the use of patchwork, cane,
palm and poles énd bajareque by this time. Otherwise littlerdifference
appears in the figures for wall types between 1978-1980. Clearly the
major change in housing came during the first twe years after the earth-
quake. During that time a strong trend away from adobe and towards
the use of cement block and wood as substitutes was established.

The figures on the control group are also interesting since they
reflect trends not directly related to the actual desfruction of houses
which had to be replaced. 1In control areas, there were fewer adobe
hopses before‘the.earthquake than in the experimental area (32 percent);
This possibly indicates a trend away from the use of adobe in these
areas which had been taking place before the earthquake, By 1978 even

in this area where few houses were heavily damaged, adobe had dropped
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by about seven percent to 25 percent of all walls. Two years later
the figure had reached around 23 percent. Thus adobe was being
abandoned as a wall material in the control group also.

In the control area there was a trend similar to that in the
experimental group towards an increase in the use of cement block.
Between 1978 and 1980 it rose from around nine percent to slightly over
22 percént. Wooden wallé also registered an increase of about three
percent in this period. Parallel to these changes was a steady reduction
in the use of cane, palm and poles and a: weak trend downward in the use
of bajareque.

All of these changes add up to a trend away from tfaditional
materials towards more modern ones and away from housing forms associated
with poverty towards more costly housing.. There is an obvious possibility
of a "spill-over" effect from the experimental or heavily damaged area
to the control or lightly damaged area. Agencies did not build houses in
the control area. Therefore, these changes were not produced directly
by their activities. However, the reputation of adobe as a dangerous |
material undoubtedly spread into the control area and may have influenced
people to be wary of using it as housing. Furthermore, agency houses
of ﬁlock or of wood may have served to stimulate the use of wood and
block in house construction even in low damage areas.

The city figures, as' usual, need special interpretatien. Only
four types of walls are recorded in the 1978 and i980 figures. This
is -due to the nature of thevfour settlements studied, all of which were
built after the earthquake. Two,'CaroIingia and New Chinautla, consisted

entirely of agency bullt houses of cement block with lamina roofs. One,
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Asentiamento Roosevelt, consisted entirely of wooden barracks with
lamina roofs. Finally, The Fourtﬁ of February consisted of self-built
houses made largely of scrap material, called patghwork walls in this
sfudy. Sometimes these houses used lamina for a wall as well as a

roof matefial. It is for these reasomns that this ﬁable appears to show
a complete'abandonment of adobe in the city and a substitution of wood,
block and patchwork for it. Although these trends are similar to those
in the experimental group, they must be interpreted differently. While
experimental and control group figures come from a random samp;e of
those areas, and are reasonabiy representative of them, the city figures
do not‘represént Guatemala City as a whole, but only the four special
housing areas studied. Three of these were built by agencies and the

other was a squatters settlement.

Roof Materials Before and After the Earthquake

Table 9-9 givés a tabulation showing ﬁhe roof materials used on
housing before the earthquake, in 1978 and 1980 for the control, experi-
mental group aﬁd city. There is cne dominant trend apparent in these
figures. People have moved away from the use of tile for roofing and
towards the use of lamina and duralita. It is also apparent that this
change cccurred primarily in the first two years following the earthquake.
This is not surprising since there were massive lamina distribution
programs conducted by AID, OXFAM-World Neighbors, CAﬁE, Catholic
Relief and the National Emergency Committee during this time period.

In addition, most agency bdilt housés used lamina or duralita as roofing

materials. The only other trend seen in this table worthy of note is



Table 9-9

Roof Material Used im Pre and Pnst-earthquake llouses in Experimental, Control Group and Guatemala City

Experimental Group

Control Group GCuatemala City

Pre—-E.q). Past-E.Q. Post-E.qQ. Pre-E.Q. Poste-E.Q. Post-E,Q. Pre-E.Q. Post-E.Q. Post-E.Q.

House House 1978 House 1980 House House 1978 Housa 1980 House House 1978 House 1980
Roof Material No. % No. 3 No. % No. % No. % No. % No. X Na, Z No. %
Thatch, Palm 60 7.46 37 4.60 26 3.85 127 22.11 89 15.59 b4 12.64 3 0.94 0 0.60 0 0.00
Wood 2 0.25 0 0.00 0 0.00 Q 0.00 0 0.00 0 0.00 0 0.00 0 0.00 1] 0.00
Tile 440 54.73 94 11.69 76 11.24 89 15.59 51 8.90 40 7.94 25 7.81 0 0.00 0 0.00
TL1é over Lamina 0 0.00 4 0.50 0 0.00 0 0.00 0 0.00 Q 0.00 7 Q 0.00 0 0.00 0 0.00
Lamina 289 35.93 564 70.15 475 -";0.27 350 61.08 425 74.11 394 78.23 275 85.94 320 100.00 268 100.00
Duralita 7 0.87 85 10.57 a7 12.87 1 Q.17 3 0.52 3 0.60 10 3.12 0 0.00 0 0.00
Cement Slab 4 0.50 6 0.75 6 0.89 5 0.87 5 0.87 - k| 0.60 5 1.56 0 0.00 0 0.00
Patchwork 1 0.12 14 1.74 6 0.B9 1 0.17 0] 0.00 Q 0.00 2 0.62 1] 0.00 0 0.00
Ne Information 1 0.12 0 0.00 0 0.00 0 0.00 0 0. 00 o 0.00 0 0.00 0 0.00 0 0.00
TOTAL 804 100.0 804 100.0 676 100.0 573 100.0 573 100.0 504 100.0 320 100.0 320 100.0 268 100.0

7EY
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the reduction in the use of thatch or palm. This too is undoubtedly
a result of the easy availability of lamina as a éubstitute.

The control group exhibits the same trends but to a lesser degree.
For example, while £he use of lamina doubled in the experimental group,
it increased by only about 17 percént in the control group. Similarl&
the use of thateh and palm went down in the control group.

Although lamina programs were confinéd td the experiméntal group
and city areas, there is the distinct possibility that some of it ended
up being traded or sold by its original recipients in the control group
area, thus accounting for the relatively sharp increase in its use there.
It is also probable thgt in both experimental and control areas people
were acutely conscious of the lethal effegts tile had during the earth-
quake and therefore sought a safer substitute.

The city figures show that every house studied had a lamina roof
after ‘the earthquake. This is again a result of the special nature of
this sample, Lamina.was distributed to the squatters in the 4th of
February and all of the houses in the three other settlements were built

by agencies using lamina for roofing.

House Types Before and After the Earthquake

By using a combination of wall and roof materials it is possible
to arrive at a limited number of house types found in the samples for
this research. Table 9-10 gives a tabplation showing the frequéncy of
various houses at the three points in time discussed above for the three
sample groups.

Ninety to ninety-two percent of all houses fell into ten wall-roof

combinations. The remaining eight to ten percent were scattered among



Houwse Types Befure and After the Earthquaka in

Tuble 9-10

the Experimental, Concrol Group and City

Toral Sample Experimental Group Conrrol Group Clty
Pre-E. Q. Post-E. 0. Poar-E.Q. Pre-E. Q. Pout-E.q. Poat-E.4. Pre-E.Q. Poatr-E.Q. Posr-E. Q. Pre-E.Q. PaosL-E.qQ. Fosat-E,q.

. Wouse Huuse 1978  House 1980 llouse House 1978  Huuse 1980 House lause 1978 House 1980  Houge House 1978 House 1980
Huuse Type (Wall x_ Roof) No. P M. 1 _ No. X No. 1 Ho. T No. V'I Hu. I Na. E3 Mo, 1 No. Fi No. F Na. F]
Adobe - Tile 496 29,2 85 5.0 16 3.2 410 51.0 53 6.6 49° 7.2 13 il.6 32 5.5 7 3] 20 6.2 1] 0.0 1] 0.0
Adobe - Lamina 7 554 3.6 140 8.2 1l4 1.9 253 . 34 4,2 27 4.9 113 19,7 106 18.6 87 - 11.¥Y 186 58.1 o 0,0 0 0.0

!
Wood - Lamilna or 91 5.4 365 0.5 294 20.13 [ a.7 201 5.0 157 23.2 39 6.8 6 1.0 50 9.9 46 - 14.4 101 1.6 47 32.4
buralita - | .
Block ~ Lamjua or : 1 4.9 380 2.4 399 276 14 1,7 151 18.8 167 24.7 43 1.4 19 117 10) 20.5 27 8.4 150 46,9 129 48.1
_Duralfta .
BajJareque - Thacch,Palm 54 3.2 20 1.2 l6 1.1 34 4.2 1l 1.4 7 1.0 14 3.3 9 1.6 9 1.8 1 0.3 0 0.0 [¢} 0.0
Bajarcyne - Tile 25 1.5 26 1.5 15 1.0 11 1.6 16 .0 1o 1.5 11 1.9 10 1.8 5 1.0 1 u.3 [V 0.0 [V ¢.0
Canv; Palwm, Poles - 1Ly 6.9  db 5.1 58 4.0 [ CHRENTAS U S ¥ 2.1 13 1.9 1wz 1.9 ey 12.0 45 3.0 1 0.3 o 0.0 0 0.0
Palm, Thatch
Cane, Palm, Pules - 87 5.1 128 /7.5 1iu 7.4 a8 1.0 54 6.1 a4 6.5 T4 12.9 T4 13.0 66 13.1 5 1.6 o 0.0 0 0.0
Lamina, Duralita )
Pacchwork -~ Any rool 15 2.9 121 7.1 -3} 3.7 k) 0.4 63 1.8 39 5.8 2 8.4 13 2.2 4 0.8 1w 3.1 45 14,1 40 14.9
Half Hlock or Adohe - 1) 2.2 145 9.7 154 10.4 3 0.4 129 16.0 114 16;9 pd 4.9 a6 6.2 36 7.2 6 1.9 Q 0.0 1] 0.0
Lamina, Duralica 7
Other 11348 8.1 1482 10.7 1132 9.1 44 5.5 15 9.1 49 7.2 I 1.4 83 14.4 71 14,1 17 5.1 24 7.5 12 4.9
!
100. 0 BO4 . 100.0 HAU4  100.0 876 100.0 573 1up.0 573 160.0. S04 100.0 320 100.0 320 Jab.0 268 100.0

TOrai 1697 100,80 1697 100.0 1448
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a wide variety of infrequent combinations. The most frequent pre-
earthquake house in the entire sample had adobe walls and a lamina roof
(32.6 percenﬁ) and the next most frequent had adobe walls and a tile
roof (29.2 percent). In the experimental group these two types were
also the most frequent, but adobe and tile was moré more frequent

(51 percent) than adobe and lamina (31.7 percent).  Only two other
house types accounted for more than five percent of the cases (cane,
palm and poles with thatch or plam roof, 6.9 and cane, palm and poles
with lamina roof, 5.1).

Four years after the earthquake (1980) the total sample contained
only 13.1 percent adobe houses, and the experimental group contained only
11.2 percent. As seen in the discussion of walls and roofs separately,
the dist;ibution of house types after the earthquake became more diverse
but was dominated by three types: block and lamina or duralita (27.6
percent), wood and lamina or duralita (20.3 percept) and half block or
adobe and lamina or duralita (10.4 percent) for the whole sample with
propertionately similar figures for the experimental group.

In the control group things were different. There adobe houses
with either a lamina, duralita or tile roof were still the most frequent
house type four years after the earthquake (22.6 percent), followed
closely by block and lamina or duralita .(20.5 percent). Cane, palm or
poles with a lamina or du:alita‘roof is in third place, with l3¥1 percent,
.and wood with lamina or duralita in fourth place, with 9.9 percent;
followed closely by cane, palm and poles with a paim or thatch roof,

9.0 percent. In other words, although before the earthquake the control

group contained slightly more housing using "modern," as opposed to
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traditional materials, than the experimental group, following the
earthquake this was net true. The experimental group has been
"modernized" with respect to housing in the four year period covered
in these tables. |

This is shown cleariy in Table 9-11 which classifies house types
at the three points in time, first into traditional mixed and modern
structures, and then into those whose walls are earthen, lightweight
or masonry, Traditional structures in the experimental group have
dropped dramatically from around 62 percent before the earthquake to
around 13 percent four years later, Even structures which mixed
traditional and modern materials have decreased slightly during this
peried, from 35 percent before the earthquake, to 32 percent four
years later. In contrast, modern structures increased frqm three percent
before fhe earthquake t0‘55 percent in 1980. This represents a dramatic
change in housing patterns in the experimental group area.

A similar, but less pronounced, trend 'is observed in the control
group. This trend in the control area can be interpreted in several
ways. First, it is probably true that a trend in the direction of
modernization was underway before the earthquake and the chénges Qbserved
in the control group are an expression of that trend. A second, and
very strong possibility, is that the control group was also influenced
by the earthquake and this influence is registered in the housing changes
observed there. This could have come about in two ways. First, there
was spillover of information from the experimental group into the control

area, encouraging people there to avoid adobe and tile as building



Table 9-11

Change in House Types After the 1976 Earthquake

Expérimental Group

Control Group

Pre-E.Q. 1975 Post-F.Q.1978 Post-E.Q.1980 Pre-E.Q. 1975 Post-E.Q. 1978 Post-E.Q. 1980

House Type No. % No. % - No. % No. yA No, % No. %

Traditional 496 61.7 111 13.8 89 13.2 7 204 35.6 124 21.6 91 18.0
Mixed 281 35.0 289 36.0 214 31.7 259 45.1 277 48.4 231 45.8
Modern 27 3.4 404 50.2 - 573 55;2 110 19.3 172 30,0 182 36.2
Total 804 100.0 804 100.0 676 100.0 573 100.0 573 100.0 504 100.0
Earthen 738 92.5 243 33.3‘ 189 30.0 270 47.8 219 40.0 = 187 38.2
Light 40 5.0 287 39.4 224 35.6 219 38.8 209 38.2 164 33.4
Masonry 20 2.5 199 27.3 217 34.4 76 13.4 119 21.8 139 28.4
Total 798 100.0 729 100.0 630 100.0 566 100.0 547 100.0 490 100.0

("Other” and "Patchwork' categories not included in this table)

6eY
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materials. Secondly, although agencies did not dist;ibute building
materials in the control area, except in a few cases in Solola, some
materials found their way into this area through "informal" channels.

A third, and probably the best explanation, is that both ef the
possibilities mentioned above-occurred. In any case there is no way
to determine from the data which of these possibilities is the correct
interpretation. It needs to be noted, however, that if there was a
trend towards "modernization" already underway at the time of the
earthquake, and there almost certainly was one going on, then part of
the change in the experimental group must also be attributed to a con-
tinuation of this trend, and not 'to the specilal effects of the earthquake
and the agency influenced reconstruction pfocess. In other words,
some change would have occurred in the -experimental group even if the
earthquake had not taken place. The difference in percentage change
between the control group and experimental grogp somewhat corrects for
this predisaster trend effect since that&trend is included in both the
control aﬁd experimental group figures. This means that the difference
between the control and experimental group is probably assoéiated with
their differential experience with the éarthquake.

When Table 9-11 is examined it will ‘be seen that the experimental
group increased from 3.4 percent to 55.2 percent modern structures, a
percentage difference of 51,8 percent. This amounts to a percentage change
of 1524 percent between 1975 and 1980 in ‘the experimental group. 1In
the control group modern structures increased from 19,3 percent to 36.2

percent. In terms of percentage change 'this amounts to 88 percent,
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‘This comparison demonstrates, not unexpectedly, that the experimental
group changed to a far greater extent than the control group, indicating
that earthquake related fac&ors accelerated an already existing trend
towards modernization.

Similar dramatic changes are shown in Table 9-11 with respect to
earthen structures which decreased from 92.5 percent of all structures
in the experimental group before the'earthuake to only 30 percent four
vears later; This change was accompanied by growth in the use of
lightweight materials, especially wood, and in masonry made primarily of

cement Block.

Summarz

The data presented above demonstrate that dramatic changes occurred
in housing patterns following the earthquake. Housing in the experimental
group area was transformed from predOminéntly t;aditional housing patterns
to housing closer to the modern end of the continuum. They also point
to a strong modernization trend in the control group area which was only
lightly affected by the earthquake. 1If this control group trend is
taken as evidence of a modernization process that was already transpiring
in Guatemala when the earthquake struck, then it must be concluded that
the earthquake did not produce innovations in housing, but instead,
acceleraﬁed a process that was al;eady underway. In all likelihood
this acceleration affected both the control and experimental groups so
that the contrast which is seen in the figures presented above betwggn
the two gfoups actually underestimates the effects of the disaster on

housing modernization. In other words, the changes observed in the
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conprol group probably exaggerate the rate of change which was taking
place before the earthquake in the towns and villages studied in this
research. 8Since this 1s probably so, then' the observed diffefences
between changes in the experimental group and the control group are
smaller than they would have been if the control group had been totally
isolated from the experimental group, unaffected by the earthquake or by
information about its effects on housing.

In the next two chapters, different types of housing programs
will be examined to determine how they were related to these changes.
In these chapters the question of whether the trends noted above actually
represent recovery Irom the earthquake in the experimental group and city
will be carefully considered, Furthermore, statistical procedures will
be used to test the significance of differences observed between various

sub-samples including the experimental and control groups.



Chapter 10
An Evaluation of Lamina Programs

Frederick L. Bates and Charles D, Killian

When the Guatemalan National Emergenéy Committee, U. S. AID and
various voluntary agencies considered what should be done to furnish
housing to disaster victims, they considered many alternatives. One that
surfaced early was the possibility of lamina distribution. There was a
widespread feeling that something had to be done quickly about shelter
before the rainy season. Only 100 days were left before the rains wﬁuld
begin and there was a need for tems of thousands of houses to replace those
destroyed or badly damaged in the earthquake. |

It was apparent that housing programs designed to build whole
houses could not be mounted on a sufficient séale in the time available.
Even if they could be organized quickly, sufficient funds were not on hand
to build whole houses by the tens of thousands, and-furthermore, there
were serious questions in the minds of many concerning dependency and
cultural appropriateness in Eonnection with such programs. If government
housing preograms were started in order to build whole houses, the tiﬁe and
money required would be excessive and they might be built according to
hastily made plans that might result iﬁ increased dependency of rural
pecple on the government and on products produced in the city or in foreign
countries. 1In the long run, if houses were sold even at suhsidies, this
might result in a drain of economic resources from the countryside ﬁhere
poverty was already the rule, If housing programs were undertakgn by

private voluntary agencies the same objections pertained but with the

b43
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additional possibility that foreign influences might result in even greater
cultural inappropriateness in unrealistically rising expectations,. and.
in .dependency on. foreign sources of supply.

Because of many of these objections, a substantial group of agencies-
which included the Guatemalan Emergency Committee, U. S. AID, CARE,
OXFAM-World Neighbors and Catholic Relief chose to distribute corrugated;.
galvanized sheet steel roofing called lamina. The argument in favor of”
doing this was that such material. could be. quickly used to construct
temporary houses, and could be reused later - in the construction of more.
permanent structures, Its distribution, therefore, required a minimum
financial outlay and a minimum housing designfcommitment. Besides this,
lamina was preferred by the people from-destroyed towns who began almost
immediately to ask PVOs and the Guatemalan.government to help them to
obtain it. Furthermore, it was believed . by disaster victims 'and agency:
personnel alike to be a relatively safé material to use for roofing in
an earthquake prone area. It therefore had;fhe additional appeal of
improving earthquake resistance in housing..

As pointed out in the introductory chapter on housing, a debate
developed over whether lamina should be distributed frée or at a subsidized
price. Those adveocating the subsidized sale-of lamina believed that giving
it away would promote dependency and loss-of.self-esteem. It would also
contribute to rising expectations for future-public assistance. On the
other hand, selling it would provide additional funds to plough back into
recopnstruction. It would alsc require the creatioen of a less.cumbefsome

distribution system since cooperatives .couldsbe used to distribute it..
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Ultimately some agencies chose to glve lamina away, while others used.a
subsidized price system.;r combined lamina distribution with public works
programs. 'Through all systems of distribution at least 2,310,000 sﬁééts
of lamina were eventually distributed by agencies as building materials.

In this chapter data gathered in household interviews pertaining to
lamina distribution will be examined. At the same time the question of
‘how the lamina which was distributed was actually uéed in connection
with‘housing will be examined. In addition, attitudes towards the
reconstruction process and their relationship to lamina programs will be
explbred.

Lamina Distribution

During the first interview conducted an average of two years after
the earthquake, household heads were asked how they obtained the various
materials used in the construction of their houses. Pre~test interviews
had been used to obtain an inventory of possiblé responses to this
question and thése were provided as precoded categories to interviewers.
A respondent could answer with as many as three differenf sources from
which a given building material was obtained.

Table 10-1 shows the respﬁnses to this question for lamina for the
experimental, control .group and city samples.‘ There are eight different
specific means by which lamina was obtained shown in this table along
with a "no informatioﬁ" and an "undetermined source' category. This
last category was used only in the city where a problem arose over how
to code agency houses with lamina roofs., Ordinarily if a person had

received a whole house from an agency and that house employed a lamina



Table 10-1

Sources From Which Lamina was Obfained by Households After the Earthquake

o Experimental Group Control Group } City Total o
% Respondents Z of All % Respondents Z of All % Respondents 7 of A1 % Respondents % of All

Svurce of Lamina No. Receiving lLamina Respondents No. Receiving Lamina Respondents No. Recelving Lamina Respondents No.Receiving Lamina Respondents
Glven to Respondent 208 31.7 25.9 11 S.4 1.9 21 7.7 . 6.6 240 -21.2 14.1
Bought ar Market 269 40,9 31.5 129 65.0 22.5 133 48.7 41.6 531 47.0 : 3L.3
Price
Bought at Subsi- 202 30.7 25.1 34 17.3 5.9 63 23.1 19.7 299 26.5 17.6
dized Price .
Traded 8 1.2 1.0 2 1.0 0.3 0 0.0 0.0 10 0.9 0.6
Owned Already 7 1.1 a.9 3 1.5 0.5 4 1.5 1.2 14 1.2 0.8
Salvaged From 160 25.3 20.6 21 1078 3.7 14 5.1 4.4 201 17.8 11.8
Past House
Salvayed From 2 0.3 a.2 0 0.0 0.0 0 3.0 0.0 2 0.2 0.1
Agency House
Borrowed 3 0.5 0.4 4 2.2 0.7 3 1.1 0.9 10 0.9 0.6
Undctermined 0 0.0 ' 0.0 0 0.0 0.0 147 53.8 45.9 147 13.0 8.7
to Information 7 1.1 0.9 8 3.9 1.4 7 2.6 2.2 22 1.9 1.3
TOTAL RESPONSES 872 132.7 81.7 212 108.9 37.0 392 143.6 122.5 1476 130.9 87.0
No. of Respondents 657 100.0 804 198 100.0 573% 2713 100.0 320% 1128 100.0 1697%

% Base of the percentages in column.

9%7
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roof, then the conditions under which the house was received were used as
the "means of obtaining lamina."” TFor example, if the house was given to
the person, then the scurce of lamina was coded as "given" and if he
"bought" the house, it was coded as bought either at full price or discount
price, depending on the nature of‘the agenéy program involved. 1In the city,
however, some people occupied agency houses over which there was a dispute
concerning whether the tenants would pay for them or not. 1In this case

the source of lamina was coded as "undetermined.”

It is important to realize in interpreting this table that people
‘could obtain lamina as a building material separately from obtaining it as
a part of an already constructed house, for example, through one of the
lamina distribution programs discussed earlier. Besides obtaining it as a
separate material, it could be obtained as a part of an already built
house. Both types of caseslshow up in Table 10~1. The figures in this
table also include multiple responses, in cases where respondents obtained
lamina by several methode

The percentages given are figured using two different bases. The
percentages given in columns 2,5,7 and 9 are based on the number of
different respondents who reported receiﬁing lamina from some source. Thus,
in the experimental gréup 657 householdé reported receiving lamina. This
was out of 804 households in this sub-sample, meaning that 81.7 percent of
the households in the experimental group received lamina from one or more
sources. In the control group, only 212 households reported receiving
lamina out of.a total of 573 for 37.0 percent. 1In the city 273 households

out of 320 (85.3 percent) were lamina recipients. In columns 2,5,7,9, the
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base of the percentages is the number of lamina recipients. For example,
column two uses 657 as the percentage base,

‘The second way of computing percentages is based on the 'total :number
of respondents, regardless of whether they received lamina or mot. ‘Such
percerntages occur in columns 3,6,9,12 of the table. TFor example, columm 3
is ‘based on ‘the 804 cases in the experimental group. The first set.of

percentages shows what percentage of people-who received lamina were .given

it, bought it at full price, or at a subsidized price, ‘and so forth. ‘The

-second set shows what percentage of all of ‘the people questioned were

given lamina or bought it at full price, etec.

Examination of this table will -show :that around 26 percent of the
households in the .experimental group, as-compared .to two percent in the
control group, were given lamina free of "any charge or condition. Unfor-
tunately there is no information available ‘on who.actually gave the
lamina or on how much was given to any one :person. In most cases it un-
doubtedly came originally from an agency jprogram but some people may have
obtained lamina as gifts from third .parties=such as relatives or friends.
In .the city the comparable figure is around :seven percent.

Many agency programs provided lamina.at a subsidized price, usually
at Half its ordinary cost to the agency. In the experimental group 25
percent of 'the respondents report receiwing lamina under these conditions
as.compared to around six percent in the rcontrol group and close to 20
percent in the city.

Several things need to be noted about .these comparisons. First, in-
the experimental group about as many people report receiving lamina free
as receiving it at a subsidized price. :This.is surprising since far more

was distributed using the subsidy systemithan :the free distribution system
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according to data collected from other sources (see Chapter 6). A
second fact that stands out is that about three times as many people in
the control group (6 percent) claimed buying lamina at a subsidized price
as receiving it frée (2 percent). In the city a similar ratio prevails.
This seems to indicate that free distribution was more effeéﬁively
restricted td the earthquake affected érea than was subsidized sales. This
| might be expected since subsidized sales programs resembled ordinary
commercial transactions and people from the control érea may have found a
way of buying lamina at the favorable price offered by agencies even though
they lived outside the earthquake area. Later in this chapter the question
of how distribution of free and subsidized lamina programs reiate to the
amount of damage houses suffered in the eérthquake will be examined. This
will provide a basis for determining whether lamina went to viétims oT
non-victims.

Now, however, a look needs to be taken at lamina sold at full market
price. Table 10-1 shows that almost 34 percent of the people in the
experimental group claim they paid full price for lamina. Around 23

percent in the control and 42 percent in the city say they bought at full

- price., 1In other words, in every group more households report paying full

price than either receiving lamina free or buying it half price. This is
astounding, if true, since agencies together either sold at subsidy or

gave away over 2,310,000 sheets in lamina programs glone. Perhaps another
250,000 sheets ﬁere used in the building of whole houses which were later
distributed to people, The lamina distributed in strictly building materials
programs is estimated to have been enough to roof a minimum of 100,000,

and perhaps as many as 150,000 houses such as those occupied by the average

disaster victim at the time of this study. Laid end to end, this amount



450

of lamina would make a strip 30 inches wide and over 5,000 miles long.

There are two possible explanations of these fiéures on full price
sales. The first is that the data are inaccurate and that respondents
were confused over the difference between a subsidized and a full price.-
Many therefore may have reported paying a full price when they really |
obtained lamina at half price. A second possibility is that a great deal
of the lamina distributed either free or at subsidized prices was
distributed to people who didn't use it and it found its way into the
market were it was bought and sold at or near the market price to others
who had a ﬁse for it. This could happen if a large number of thg original
recipients actually did not need the material and were willing to sell it
to another houseﬁolder, or to a middleman. This could aléo happen if
lamina were stolen during the éhipping and distribution process and
then resold. It would appear reasonable to suspect this ha?pened, however;
only if distribution programs missed a large number of people who needed
the material and at the same time furnished it to others who did not need
it.

Accounts by agency personnel of how they cbtained the lamina they
distributed agree that within a short time after the earthquake the inter-
national market (in nearby countries) was depleted. This would seem to
mean that ordinary commerclal sources could not obtain lamina for a
period of several months to distribute through normal commercial channels.
If lamina were sold at full ﬁrice during the first six months folléwing
the earthquake, it:would therefore either have tc come from stores on

hand at the time of the earthquake, or it would have to be obtained from
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people who got it from agenéy sources. After the first six months, mos£
of the lamina being given away or sold at subsidy had been distributed.
however, and after that,commercial sales took over.

To anyone familiar with Guatemala it is difficult to believe that
respondents did not know the difference between full and half price
lamina. Guatemalans are price conscious, and are very much aware of the
market value of the commodities they consume, many of which are bought
in markets whére bargaining over prices is the rule of the game. Men
and women alike become "price conscious" becuase so many products do not
have fixed prices but the actual price charged is determined by the
skill of the buyer and seller in bargaining. This bargaining process rests
on both parties knowing the approximate market value of the commodity.

It is of course possible that errors entered into responses to this
question because respondents answered in a way they thought the interviewer
wanted them to answer, but such a practice would appear fo have deflated
rather than inflated the figures for lamina sales at full price. Further-
more, control-experimental group differences in the relative number who
-bought at full price compared to other means of obtaining lamina appear
to Se in the direction expected if respondents understood the question.

It would be.- expected that morxe would buy at full price in the control gfoub
and less at subsidized price than in the experimental group, This is
exactly what thé figures show, Given all of this, it appears more
reasonable to assume that a good deal of lamina resale toock place than to
assume mistakes 1n answers to the gquestion,

Taken together, free lamina and subsidized lamina were obtained in

approximately 51 percent of the cases in the experimental group as
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compared to 33 percent for full price sales. In the control group; around
8 percent was obtained from what appear in most cases to:-be direct agency:
sourceé as compared to 24 percent obtained from full price sales., This-
lamina,sold at full price in the control group,could well have come
indirectly from agency sources in the experimental group area. It even-
appears likely that this was the case since the normal supply of iaminaf
available to commercial outlets was éepleted by agency purchases as noted-’
above.

If the second way of figuring percentapes is examined, it will be
seen that of those who obtained lamina in the experimental group, 41
percent bought it compared to about 65 percent in the control group.
This reflects a difference in impact of.agency programs in the two areas.
Agency sources were far more important in-the experimental group and city,
where earthquake Qamage was great,than in. the control group. There is
definite evidence of spillover from the earttiquake area to the area not
affected by the earthquake in the-data, hdwever.

There are three ways.to test the hypothesgis that lamina was rgsold‘
by its recipients, no cne of which can settle the issue. First, it
is possible to look at how many respondents. received lamina both free
and at a subsidized price, or received ittfree and bought it, etc. If
a large number received it free and at subsidy, but did not buy any,
it is possible that these double recipients-had lamina to sell. This.
is especially pertinent since the question:does not show how much was’
received free or was bought at subsidy.. Aisingle respondent could

have received.several sets of' 10 sheets free-or bought several at a
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subsidized price and would be counted qnly_once in this table for each
source. There were reports by on the scene observers that some households
had received as many‘#s sixty sheeté of lamina from agency sources! This
would be enough to roof fouf or five typical houses.

A second method of getting at this question is to look at house
damages for those who received lamina. Those persons with little or né
.roof damagé can be at least suspected of not needing the lamina they
received, especially if their p;e—earthuake house had a lamina roof. They
may therefore have been prone to sell what they received to others.

A third method is to look at whether those people who received lamina
free or bought it at a subsidized price built houses with lamina roofs
after the earthquake or received such houses from agencies. If the
lamina received was not used, then perhaps it was sold to someone else.

Before looking at these possibilities, note should be taken of the
one other source of lamina with a significant number of responses in
Table 10-1. Around 21 percent of all respondents in the experimental
group say they salvaged lamina from thgir old houses for reuse in their
present ones. In the control group and city this source is relatively
unimportant. It should be recalled, however, that little damage occurred
in the control group and there was no réaéon for salvage, In the city
most respondents did not own the houses they lived in before the earth-
quake and therefore had no right to "salvage" réofing materials from them.
This relatively high salvage rate in the experimental group, not
surprisingly, confirms the notion held by lamina advocates that lamina,as

a material, survives earthquake damage. It also means that as many as
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21 percent of the disaster victims already had reusable lamina at their
disposal when lamina distribution programs began. Agencies could there-
fore have over-estimated the need for this material. The pre-earthquake
housing data from the last chapter shows that over a third of all housés
in the earthquake area had lamina roofs at the time of the disaster. Most
' of this material probably survived and was either salvaged and reused or

remained on houses which were not destroved.

Lamina Programs and House Damage

One way to examine the question ¢f whether lamina programs delivered‘
housing materials to households who needed it as a consequence of the
earthquake is to examine the distribution .of lamina according to how
much damage was suffered by the roof of the house in the earthquake.
Table 10-2 presents data on this subject. It must be remembered in examining
this table that a household cculd report receiving lamina in three
different ways. This means ;hat the percentage of the respondents re-
ceiving it by all methods adds up to more than 100 percent. This table
shows that for the whole sample, including experimental, control group
and city, 1128 (66.5 percent) reported obtaining lamina in one or more
ways. In coﬁtrast, 569 (33.5) of the 1697 households studied did not
obtain lamina after the earthquake from any sourcé.*

0f those obtaining lamina through any method, 350 (31.0 percent)

had no damage to the roofs of their houses, 100 (8.9 percent) had slight

*These tables use figures in which the control group sample has been
reweighted to equal the experimental group sample in terms of the
number of departmental capitals, municipiocs and aldeas included.
This raises the size of the sample from 1472 to 1697.




Table 10-2

Method of Receiving Lamina For Those Who Received it Classified by Damage Suffered
by the Roof of the Pre-earthquake House in the Experimental, Control Group and City

Damage Suffered by Roof of Pre-earthquake House

No Damage Slight Damage Heavy Damage Destroyed Total
Source of Lamina No. % No. % " No. % No. % No. 7%
Given to Respondent 50 14.4 29 29.0 52 30.4 108 21.3 240 21.2
Bought at Full Price 185 752.9 47 47.0 77 45,0 221 43,6 531 47.0
Bought at Discount Price 70 20.1 21 21.0 43 25.1 165 32.5 299 26.5
Other 114 32.6 31 31.0 54 31.6 207 40.8 406 36.0
VNo. of Respondents (Base 350 100.0 100 100.0 171 100.0 507 ipo.,0 1128 100.0

of Percentages)

GGy
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damage, 171 (15.2 éercent) heavy damage and 507 (44.9 percent) reported
their rocfs being destroyed. There was therefare a greater tendency
for people who received lamina to report no damage or destroyed than
either light or heavy damage.

When the type of source is examined it will be seen that people
with no damage, and therefore no earthquake related need, repreéent
31.0 percent of all cases who received lamina. These households report
receiving free lamina in 14.4 percent of‘fhe cases an& of buying it at
a discount price in 20 percent of the cases. Around 53 percent report
paying market value for it. To these cases where no earthquake related
need seems to have existed, if damage estimates are accurate, must be
added another 8.9 percent who had only slight damage. If these cases also
represent households not in need of lamina, 29.0 percent were given 1amiﬁa
and did not need it and 21.0 percent were sold it at a discount price.
It is important to note, however, that these percentages can not be
directly added together because some of the same people may bé recorded
twice., Nevertheless, this table suggests the possibility that a fairly
large percentage of the sample really not in great need of lamina for
roofing received it from agencies if need is assumed to be measured by
damage. Before‘these data have a clear meaning it is necessary to break
them down into control and experimental group figures and to look at the
data from several angles.

Table 10-3 classifies methods of ‘obtaining lamina by roof‘démage‘
categories and by control and experimental group. Percentages are
computed as follows. The number in the experimental group or the control

group (depending on which is being computed) who received lamina from a
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Table 10-3

Received From a Given Source as the Base of Percentages

Roof\Heavi1¥
Slight or No Roof Damage Damaged or Nestroyed Total
Experimental Control Experimental Contrel Experimental Control
Source of Lamina No. 7 No. A No. Z No. 7 No. pA No. %
Given 61 29. 8 71.9 147 70.7 3 28.1 208 100.0 11 100.
Bought at Discount 31 15. 25 73.8 171 84.7 9 26,2 202 100.0 34 100.
Bought at Full Price 63 23. 108 83.7 206 76.6 21 16,3 269 100.0 129 100.
Other 30 15. 37 97.4 163 84.5 1 2.6 193 100.0 38 100.
No. of Responses 185 21. 178 84.0 687 78.8 34 16,0 872 100.0 212 100.
No. of Respondents 152 23. 168 84.8 505 76.9 30 15.2 657 100.0 198 100.
Receiving Lamina .
Sources Per Respondent 1.22 - 1.06 - 1.56 1.13 - 1.33 - 1.07 -

Receiving Lamina

LGY
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" for example, is used as a base for computin
mp P B

particular source, "given
percentages for those who had slight or no damage and then for those who
had heavy damage or whose roofs were destroyed. Thus in the experimental
group there were 208 households who were given lamina. Of these 61, or
29.3 percent, had '"slight or no damage' to their roofs and 147,or 70.7
peréent had heavily damaged or destroyed roofs. This same procedure is
followed for the control group and for all sources of lamiﬁa. Again this
table only deals with people who received lamina from some source and
excludes those who received none.

Some interesting observations can be made about these figures.
First, 29 percent of the people given lamina in the experimental group
‘may not really have needed it because of. earthquake damage. Similarly,
about 23 percent who were sold lamina at half price by agencies fall in
this same category. In contrast, only 15 percent of those who bought-
lamina at full price had light ﬁr no damage. to their roofs, while 85
percent who paid full price, had roofs whf&h'were heavily damaged or
destroyed. |

Although the c0nt;ol group figures- are presented, there are too
few cases in the '"given" and discount price categories to draw valid
conclusions. 1In the case of full price sales, however, most cases of
buying lamina (84 percent) fall in the low damage category. This is to
be expected because there were really only a few cases of heavy damage

in the control group and most people who obtained lamina necessarily

came from the low damage group.
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There is still a third wéy to compute percentages for these same
figures. That is to use the total number of households that experienced
light or no damage aﬁd then those whese roofs were heavily damaged or
destroyed and compute how many obtained lamina from each source. This
is done in Table 10-4. Columﬁ 1 of this table shows that 61 households
with light damage were given lamina in the experimental group. Altogether
there weré 234 experimental group households with slight or no damage.
This means that 26.1 percent of all households in the experimental group
were given lamina even though they had relatively light roof damage. In
contrast, only about half as many (13,2 percent) bought lamina at a
subsidized price from agencies. This seems to show that subsidized sales
‘have the_effect of rgducing the number of pecple receiving aid who do not
need it, This is probably the case because recipients are required to
spend their own money to obtain it and those not in need are not as likely
to do this as they are to seek free aid 1if it is available,

Another possible meaning of these observations is that there were 92
cases in the experimental group in which people received lamina under
 favorable conditions when they may not have needed it out of a total of 804
hqqseholds, or 11.4 percent. These familigs may have sold the lamina they
received for a profit and may account for some of the lamina afailable
for sale at full price.

Another set of observations stands out in this table, If only the
570 households with heavy damage in the experimental group are considered,
then again around 26 percent were given lamina, the sahe percentage who

received it and had light damage.
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Table 10-4

Comparison of Lamina Sources With Extent of Damage-
to the Roof Basing Percentages. on Total Sample

Kool Heavily
Slight or No Damage to Roof Damaged or Destroyed ‘
Experimental Control Experimental Control.
Source of Lamina No. A No. A No. % No. %
Given Free 61 26.1 8 1.7 147  25.8 3 3.4
Bought at Discount i1 13.2 25 5.2 171 30.0 9 10.1

Bought at Full Price 63  26.9 108  22.3 206  36.1 21  23.6.
Other 30 12.8 37 7.6. 163 28.6 1 1.1

Received No Lamina, 82 35.0 316. 63.2, 65 11.4 59 66.3
Any Source

No. of Respondents 152 65.0 168. 34.7 505 88.6 30 33.7
‘Receiving Lamina '

No. of Respondents 234 100.0 484 100.0 570  100.0 89 100.0
in Sample :
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On the other hand, subsidized sales were made to 30 percent of the
households with high damage as compared to only 13 percent to people with
low damage. Again it appears that the subsidized sales method is more
successful in discriminating between those in need and those not in need
than programs that give building materials away. Full price sales have
similar, but less pronounced, charactefistics in the experimental group.
This is expected, however, since buying at full price does not give the
buyer an economic advantage. A person may take free lamina even if he
doesn't need it because he is receiving something with a resale value.
He might even do so with a subsidized price but a full price promises
no particular possibility of profit from resale,

Comparison of Free Lamina Distribution with Distribution
Using Subsidized Prices

It will be useful to examine free lamina and subsidized priced lamina
distribution separately in terms of how successful they were in reaching
their target populations. It is assumed that the target population for
both types of distribution consisted of households whose houses had suffered
heavy damage or were destroyed in the earthquake, and who needed roofing
material to rebuild with. Furthermore, it is assumed that neither type of
program was intended to supply lamina to a household that also received
it from another source.

Using these assumptions Table 10-5 was constructed for free lamina
distribution. Thése needing lamina are households whose houses were
heavily damaged or destroyed, and who did not salvage lamina from their

previous houses or buy it at a subsidized price. All other households



462

Table 10-5

Relationship Between Need for Roofing Material and

Receiving Roofing Free

Received Free Lamina Need Roofing Material Total
No Yes
No. % No. 7% No. %
No 409 79.4 187 64.7 596 74.1
Yes 106 20.6 102 35.3 208 25.9
TOTAL 515 100.0 286  100.0 804 100.0

are classified as not needing lamina. Households are then classified by
whether they received free lamina or not.

The target population for free lamina distribution according to this
table consisted of 289 households, comprising around 36 percent of the
experimental grouﬁ population. Of this 289, 35 percent received free
lamina and 65 percent did not. It is important to realize that the 65
percent who did not receive lamina free, also did not obtain it by sufsidized
sales. From this perspective the free lamina programs were only 35 percent
effective. Another interesting fact may be obtained from this table which
is not immediately apparent. Table 10-4 .shows that, in all, 570 households
suffered heavy damage or were destroyed., Here it is seen that 289 fell
in this category and had neither salvaged lamina nor bought it at a
subsidy. This means that 281 of the households in the high damage categories
either salvaged lamina from a previous house, or bought it at a subsidized

price. Thus,almost half of all households with heavy damage are classified
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in this table as not needing lamina becéuée they already had it from

another source. In a sense, they were double lamina recipients and could
be a scurce from which full price sa}es came. |

There is still another way to look at Table 10-5, It shows that
515 cgses did not need lamina according to the critieria being used.
Nevertheless, 106, or 21 percent of them :eceived laminé free. In other
words, around a fifth of the people who had slight or no damage, or who
had heavy damage but received lamina some other way,* were nevertheless
given lamina.

One way to compute a success rate from this table is to consider the
distribution a success when (1) it gives ald to people in need and
(2) when it does not give aid to persons who don't need it. 1In other
words, there is a positiye and negative form of success. The success rate
equals the percentage of total cases falling into these two categories.
In Table 10-5 this rate is 63.6 percent for cases of free lamina dis-
tribution (409 + 102/804 x 100). Of this 63.6 percent, however, only
12.7 percent are positive successes (102/804 x 100) and the remaining
50.9 percent are negative successes (409/804 x 100).

When a Chi Square test of significance was run on the data in
Table 10-5, a significant relationship was found between need and free
lamina distribution, This relationship is furthermore in the positive
direc#ion, meaning that people.needing lamina were more likely to
receive it free than those not needing it. This is illustréted by the
fact that 35 percent who needed it received lamina but oﬁly 21 percent of

those who did not need it, nevertheless, were given lamina.  Even though

* Either at a subsidized price or by salvaging it.
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these results indicate that free distribution did take need into account,
the success rate of only 64 percent indicates that in at least 36 percent
of the cases such a2 distribution system failed to fit distribution to

need.

The same sort of analysis is offered in the case of subsidized
lamina distribution in Table 10-6, This table shows that there were 295

cases of need usable in this analysis. This means that about 37 percent

Table 10-6

Relationship Between Need for Roofing Material

and Buying Lamina at a Subsidy

J
Bought Lamina at Subsidy Need Roofing Material Total
No Yes
No. % No. % No. 4
No 415 81.5 187 63.4 602 74.9
Yes 94 18.5 108 36.6 202 25.1
TOTAL 509 100.0 295 100.0 804 100.0

of the cases studied had experienced damage in the heavy or destroyed
category and had neither salvaged lamina nor received it free. Of these
295 cases only 108, or 37 percent, were sold lamina at a subsidized price.

The remaining 63 percent received no lamina from any agency source. On
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the negative side, there were 509 households defined as not needing lamina
of which 94, or 18 percent, nevertheless bought lamina at a subsidized
price.

The success rate for subsidized saies computed in the same manner as
for free distribution was 65.0 percent (415 + 108/804 x 100). In other
words, it was slightly higher thaﬁ for free aid distribution whose success
rate was 63.6 percent. Subsidized sales had a slightly higher peositive
success rate of 13.4 percent (108/804 x 100) than free aid (12.7 percent).
It also had a slightly higher negative success rate (51,6 percent) than
free lamina (50.9 percent), These differences are not large enough to be
significant, however,

When Chi Square was applied to Table 10-6, a significant relationship
was found between need and subsidized sales, The‘relationship is again
in the positive direction, indicating that people needing lamina,according
to the definition of need being used, were more likely to receive it than‘
those who did not need it,.

From this analysis it appears that there was little difference
between free and subsidized lamina distribution in terms of their effective-
ness in distributing lamina to people in need. This analysis, however,
assumes a rather stringent set of criteria for need. To be classified
as in need, a household had to have experienced heavy damage or had their
roofs destroyed and, in addition to that, they could not have salvaged
lamina from their prior house, or have received it from ancther agency.
Such criteria do not measure the extent of need in a given househeld, nor

do the distribution figures show how much lamina was received, either free
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or at subsidized prices. On the need side, a hbusehold may have required
more lamina than was being distributed By an agency, or more than they
were able to salvage, and if they had received it from two sources or had
salvaged it, they would be classified as not in need in the above tables. /
Since the same criteria have been applied to free and subsidized
lamina distribution, the comparisons made between these two systems
relative to one another should be fair, even though both might over or
under estimate success rates, It was anticipated that subsidized sales
would tend to rule out distributing aid to people who did not need it more
effectively than free distribution. The réasoning was that by charging
something for it, those not really in need would be discouraged from

obtaining it. There is a slight difference in this direction indicated

in Tables 10-5 and 10-6, but the difference is too small to be significant.

Free and Subsidized Lamina Distribution and Economic Need

One criticism of subéidized sales madehpy those who favored free
distribution was that such a system would penalizeé the wvery poor whb
could not even afford the small price being charged by those programs
distributing at a subsidized price. Table 10-7 will shed some light on
this issue. It compares free and subsidized lamina recipients in terms
of their domestic assets scores. These scores measure the relative socio-
‘economic status of households, A detailed discussion of the domestic
assets scale 1s presented in a later chapter of this report and therefore
will not be presented here,

Using the domestic assets scale, each household was given a score

‘representing its economic status. For Table 10-7 these scores were
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Table 10-7

Relationship Between Socloeconomic Status and Receiving Lamina

Free or at a Subsidized Price

Received Lamina from an Agency

Sociceconomic Status Free Only Subsidy Omly Total

No. Z No. A No. z
Low > 1 St.Dev. 26 15.1 &4 2.4 30 8.9
Middle + 1 St.Dev. 132 76.7 146 88.0 278 82.2
High < 1 St.Dev. ‘ 14 8.1 16 9.6 30 8.9
TOTAL 172 100.0 166 100.0 338 100.0

Chi Square = 16.871
Probability = .0002
Phi = 0,223

divided into three categories, using the standard deviation of all scores as
a method of doing so. lThe middle group consists of families whose scores
were within plus or minus one standard deviation unit of the mean. The upper
group then consists of those households whose score 1is more than plus one
standard deviation from the mean and the lower group more than minus one
unit away.

This table shows that subsidized lamina distribution did im fact
distribute lamina less frequently to the lower socioceconomic group. Of
the 166 households to which lamina was sold at a subsidized price, only
2.4 percent fell into the lower group. This group constituded 8.9 percent
of the population being studied so that it would be expected that if

subsidized sales were unblased economically, around this percent would
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have bought lamina at a subsidized price instead of the 2.4 percent whq‘
actually did.

The comparable figure for free distribution‘is 15.1 percent. In
other words, the percent of the pecple who received free lamina in the
lower group was 6.2 percent higher‘than would have been expected using
the population percentage (8.6 percent) as the expecfed figure. Other
figures in this table show that free distribution tended to favor the poor
while subsidized sales tended to favor those who were better off and
had the money to make a pgrchase.

" The Chi Square for this table indicates a highly significant
statistical relationship between economic status and how lamina was
obtained. This difference is in the direction described above. 1If a
household was poor it was more likely than expected to receive lamina free
and less likely to buy it at a sibsidized price.

It is important to qualify these findings since the subsidized sales
system was not as rigid as it might appear from the above discussion.
Provisions were made for the very poor in mest cases of subsidized sales,
and according to agency interviews, they were "given lamina" under certain
circumstances. More often thev were aliowed to work for wages on
community projects which were sponsored through funds obtained through
subsidized lamina sales. These wages could then be used to buy at a
subsidized price. Notwithstanding these qualifications however, it still
must be concluded that a strictly subsidized sales system will miss serving
the very poor and must be combined with "free delivery" or with a program

- such as '"lamina for work'" if it 1is to serve this group,
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Discussion of Success and Failure Rates

One very important finding stands out in the tables on both ffee and
subsidized lamina distribution, namely that arougd 35 percent of the cases
represeﬁt failures in both distribution systems. Of these failures about
12 percent are due to distributing lamina to people who probably didn't
need it because of the earthquake and around 25 percent represent not
disﬁributing it to people in need. In other words, there were about twice
as many positive failures as negative ones.

In an ideal distribution systém, which of course can never be mounted
in an emergency where urgency coupled with a highly disorganizéd situation
dOmina;es, aid would only be given to those in need. A judgment on the
adequacy of the 65 percent success rate can only be made in comparative
terms by examining its relationship to other disaster cases, which are
unfortunately unavailable at present. The question of course is, "Is
the cup of success two-thirds full, or one-third empty? Is a cup>two—
thirds full more or less thau should be expected by the victims of a
disaster and thé agencies that serve them?" This ques£ion can only be
answered in the long run by comparing many different cases of disaster.

Another point needs to be made. If there were around 23 percen£ of
Iall househoids in need of roofing material and they did not obtain it
from agencies, where dia they obtain it? Table 10-1 suggests that most
of them bought it at full price or salvaged it from previous structures,

A further possibility suggested, but by no means proven by these data,
is that the 12 percent who obtained lamina, but did not need it, could

have been a source from which it was bought at full price. Even if all
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of these people did sell at full price, it would not be sufficient to
for all of those who bought at market price. A mystery remains, unresolv-
"able from these data, as to where all of that full price lamina came from.

There is an additional perspective which needs to be taken with
respect to lamina distribution. Need was undoubtedly not the anly
criterion used as a basis for both free and subsidized lamina distribution
systems. Underlying both was a desire to do something with respect to the
housing situation which would improve earthquake resistence. It was
believed that by substituting lamina for tile as a roofing material, a
éubstantial improvement would take place, even if nothing else were done.
Such roofs are lighter and much less likely than tile, the dominant pre-
earthquake material, to cause injury in an earthquake, even if they
collapse.

If this is assumed to be true, and it very definitely appears to be,
then promoting the substitution of lamina for tile, eveﬁ on houses which
had light or no damage to their roofs, could be counted as a form of
success. This would mean that the success rate of lamina distribution
programs should be measured in terms of how many houses changed to this
material from a more dangerous one. The data in Tablé 9-9 show that the
use of tile decreased in the experimental group from 55 percent before
the earthquake to around 12 percent two years later when lamina programs
had ended, and at the same time lamina roofs rose from 36 percent to
70 percent. This indicates a large shift in roofing patterns promoted by
agency programs in the direction intended by.their designers.

There is still another pofint that needs to be taken into accouht in

evaluating lamina distribution programs, either free or subsidized.



471

Both represent economic transfers. Recipients gain economically in the
process by.receiving something which has a market value. It can be argued
that since the earthquake increased economic need, and since the house-
holds in the affected villages on an average were poor, them even if they
sold the materials they obtained, there was a positive effect on the
reconstruction process by providing income usablé for other purposes. Such
money could be used to defray other disaster caused expenses, or to assist
people in need merely because of their normal conditions of poverty.
Such an argument can be used along with the argument that lamina distribu-
tion resulted in improvements in aseismicity, even in househeolds with
little damage, to say that those cases where earthquake caused need did
not justify distribution are not really cases of failure in the distribu-
tion system, but really successés of a different type. If this argument
is accepted, the success rate of lamina programs must be raised to around
77 percent since only those cases in which need existed, but nothing was
received, are left to be counted as failures. There were around 23 percent
such cases. In the long run each agency must examine the figures presented
here and decide what they mean in terms of the success of its program as
compared to others. There is no absclute standard against which to
measure success and failure which can be used in all cases. It depends
upon the goals and objectives set for the particular program involved.
Before leaving this topic altogether, it will be helpful to look at
figures which show whether the lamina obtained through agency programs

actually shows up on the roofs of houses examiﬁed in this study.
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The Use of Lamina Obtained From Agencies

There were three different ways people could obtain lamina from
agency sources. First, they could receive an agency house and that: house
could have a lamina roof. 1If so, it was recorded in the answers to
questions pertaining to sources of lamina as "given," "bought at subsidy'"

" or "bought at full price," depending on how the house was obtained. A.
second way was to be given lamina free of charge by a relief agency and
the third way was to pay an agency half price for‘it when purchasing it
‘tﬁrough a cooperative or other outlet used' by an agency. All cther
methods of obtaining lamina pertain to non-agency sources.

In order to evaluate lamina programs which were not connected to the
distribution of whole houses in terms of how the lamina they distributed
was used, it is necessary to differentiate: between agency and non-agency
houses and then to look at whether lamina-which was given to a respondenf,
or bought By a respondent at a subsidy was: actually used by them for
roofing'their houses. This is done in Table 10-8 which shows people who
were given lamina only, or bought lamina. at: a subsidy only and those which
were both given and bought at a subsidy separately in terms of>whether
lamina is found on either‘an agency or non—agency house. This table takes
into account up to two housés for each respondent if, in fact, they used
two different structures to house househeld members,

There were 657 cases of households:who:received.lamina, and out of
these, 172 were given it by an agency. Of these 172, 70 or 40.7 percent,
have lamina on the roof of a non-agency: house, 68 or 39.5 percent have
lamina on the roof of an agency house, and 34 or 19.8 percent do not have
lamina on any house recorded in the survey even though‘they were given

lamina by an agency.



Table 10-8

Use or Non-use of Lamina Received From Agencies on Houses Recorded

For People Receiving Lamina in the Experimental Groups

Source of Lamina Lamina on Non-Agency Lamina on Agency Lamina Not on Total
House ) House Any House
No. % No. yA No. % No. %
Given Free 70 40.7 63 39.5 34 19.8 172 100.0
Both Given and Bought 20 55.6 14 38.9 2 5.6 36 100.0
at Subsidy :
Bought at Subsidy 96 57.8 57 34.3 13 7.8 . 166 100.0
Other Means 210 74.2 18 6.4 55 19.4 283 100.0
TOTAL 396 60.3 157 23.9 104 15.9 657 1006.0

Chi Square = 98.443
Probability = .0001
Phi = 0,387

ELY
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If the 68 cases who have lamina on an agenéy house are eliminated,
the 104 cases left are households who received lamina free from scme
agency as a separate building material. Of these 104 cases, 34 or 32.0
percent ,did not show up in the survey as having lamina on the roof of
the houses they occupied. In other words, about one third of the lamina
glven away in the experimental group in the towns‘studied was not used on
the recipients’ primary or secondary houses. It could have been used on
other structures on the house site, such as storage houses or separate
kitchens or animal shelters but the types of roofs used on these structures
were not recorded in the interview. It alsc could have been sold or
traded or given away to someone else.

Examination of the row referring to subsidized price shows that
of the 166 cases recorded, 96 or 57.8 percent had lamina on a non-agency
house, 57 or 34.3 percent on an agency house, and only 13 or 7.8 percent
do not have lamina on any house recorded in the survey. Of the 109 cases
of lamina recipients, not-involving agency‘houses, 13 or 11.9 percent do
not seem to have used 1t to roof the houses they live in, ‘Of those whe were
both given lamina and bought at a subsidy, 2 out of 22 cases did nof use
it for housing. This amounts to 9 percent.

The row of the table referring to other sources shows 55 éases out of
265 non-agency house 1amiha recipients who did not use the lamina on houses
they occupied. This amounts to 20.7 percent of the cases for "other"
sources,

When "other sources'" is broken down into particﬁlar ways of receiving

lamina, "bought at full price" and ''salvaged” make up 266 of the 283 cases.
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In the case of full price lamina, 30 of 152 lamina recipients who received
it as '‘a material, not as a house, did not use it on houses. This is
equal to 19.7 percent. For salvaged lamina the figure not using it on
a2 house was 24 out of one huhdred, or 24 percent.
The percentages for obtaining lamina but not using it on a house

recorded in the survey for each source discussed above are as follows:

Percent Not Using Lamina on a House

Given 32,6
Salvaged ' 24,0
Market Price 19.7
Subsidized Price : 11.9
Subsidized and Given .9.1

It appears from these figures‘that people who were given lamina were
less likely to employ it on their principal or secondary house than
people who received lamina any other wéy. Those who bought it at a
subsidized price were almost three times less likely not to use it on a
house than those who were given it. This seems to indicate that subsidized
price distribution came closer to matching need than did give-away programs.
When Chi Square was applied to Table 10-8, a highly siénificant statistical
relatioﬁship was found between use of lamina and the means by which it
was obtaiped, indicating that there is a difference between subsiaized price
programs and free distribution programs in how the lamina distributed was
used. |

There is an indication iq these figures that people who salvaged

‘lamina or bought at full price may have used much of it for other purposes
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than roofing houses. For example, they may have used it on other
structures on the housing site such as storehocuses, kitchens or animal
pens. This may well give an indication of where some of the unused free
and subsidized lamina went. It is also clear, however, that far more
whe bought at full price or salvaged did not recegved an agency house
and used‘the lamin; on a non-agency house than the other types of re-
cipients discussed. In Table 10-8 it will be seen that only 6.4 percent
had an agency house with lamina on it. This is an indication that these
pecple were bypassed by both lamina and .agency house programs.

It seems relatively clear that if the objective of lamina prégrams
was to provide roofing for houses occupled by people as dwellings,
rather than for out buildings, perhaps as:.much as a third that was given
away and over a tenth that was sold at a subsidy served other purposes
entirely. This probably means that a good deal more lamina than needed
for housing purposes alone, not considering other uses, was distributed

‘after the earthquake,

Attitudes Towards and Perceptions of Building Materials

During the second year of field work -for this study, a sub-sample
of 256 households in the experimental group was reinterviewed to obtain
additional data on certain topics which required more in-depth study.
Among the fOpics covered in this interview were attitudes towards various
aspects of housing. This information Qas collected in order to shed
light on cultural preferences which could be used to judge the appropriate-
ness of aid.

The sample of interviewees was not -chosen on a strictly random basis

but interviewees were chosen from the .original sample of 804 experimental
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group households on the basis fo their willingness to cooperate in a rather
abstract, tedicus interview and on the basis of their ability to articulate
their opinions. While this procedure was underway, difficulties developed
in Chimaltenango which led to this departmental capital being left out of
the final sample of 256 ;ases. These difficulties were associated with the
fact that over 50 interview studies had beén conducted in this town during
the previous two years and the people were becoming hostile toward inter-
viewers. Since a third interview was planned for this area in connection
with this study, it was decided to allow interviewees a "rest" before asking
for their further cooperation. Except for Chimaltenange, the interviewees
for this segment of the sfudy came from the same communities used in the
experimental group in the first interview.
Each oflthe 256Jhousehold heads was asked, among other things, to

name wall and roof material they considered to be:

1. The prettiest or most attractive

2. The least attractive, or ugliest

3. The safest in an earthquake

4. The most dangerous in an earthquake

5. That are most often used by poor people

6. That are most often used by rich people

7. Which were best to have on your house

Tables 10-9 and 10-10 show the number of times the respondents gave

each answer to each of these questions, They were allowed to name two
different wall and roof materials for each question. Because of this,

percentages, which are based on the number of respondents rather than on



Table 10-9

Perception of Various Wall Materials in Terms of Beauty, Safety and Status

o Beauty Safety - Social Status B Overall
Wall Materials Wall Materials Wall Materials Wall Materials Wall Materials Wall Materials Wall materials Wall Materials
tliat are that are that are that are that are . that are that are
prettiest Least Pretty safest ~ Most Dahgerous _Used by poor Used by Rich Best
No. % No. _ % No. %  Ne. % = No. % No. No. s
Canc 5 1.95 65 25.39 44 17.19 7 0 o] 82 32.03 0 [¥] 14 5.47
Palin 2 .78 ) 50 19.53 18 7.03 3 1.17 36 14.06 0 0 5 1.95
Pales 3 1.17 46 17.97 26 10.16 2 .78 38 14.84 o] 0 [ 2.34
Straw 1 .39 S4 21.09 17 6.64 5 1.95 33 12.89 0 4] o ]
Ba jarcque 9 3.52 31 12.11 47 18.36 5 1.95 83 32.42 1 .39 34 13.28
Tapia 3 1.17 3 1.17 4 1.56 18 7.03 3 1.17 o o 8 3.13
Wood 14 5.47 29 11.33 a5 25.39 4 1.56 70 27.34 7 2.73 43 16.80
Lamina=-Duralita 12 4.69 16 6.25 21 8.20 3 1.17 12 4.69 1 .39 18 7.03
Adube 14 5.47 29 11.33 1 .39 207  80.B6 63 24.61 9 3.92 ' 21 8.20
Stope 28 10.94 4 1.56 11 8.20 - 47 1B.36 0 o} 39 15.23 70 27.34
Block 180 70.31 2 .78 I 94 36.72 72 28.13 14 5.47 200 78.13 208 B1.25
Bricks 192 75.00 0 Q 95 37.11 33 12.89 1 .39 210 82.03 199 77.73
Terrecreta 27 10.55 2 .78 14 .47 12 4.69 1 39 10 3.91 ) 32 12.50
Plywaod 11 1.30 e 3.13 8 2.13 9 o 5 1.95 4 1.56 14 5.47
Nylon 0 o 24 v.3w 3 1.7 ) 0 1 2,73 0 0 2 .78
Cloth-Plastic 0 la] s 1.95 2 .78 ¢] 0 1 39 o} o] 1) 0
Cardboard 1 -3y 26 10.16 5 1.95 o] 0 16 6.25 0 0 2 .78
Tin 0 0 10 3.91 3 1.17 O 0 5 1.95 0 0 0 V]
Other o] ¢} 0 0 2 .78 Q 4] 4] s} 0 0 0 0
No Informationt 0 . 3.9 108 42.19 23 8.08 101 39.45 42 15.41 31 12.11 92 35.94
Base of Percentages - 256 - 256 - 256 - 256 - 256 - 256 - 256

*Number who failed to give Lwo answers
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Table 10-10

Perception of Various Roof Materials in Terms of Becauty, Safety and Status

Beauty ) _Safety Social Status Overall

Roof Malerials Roof Materijals Roof Materials Roof Materxials Roof Materials Roocf Materials Roof Materials Roof Materials
that are that are that are that are that are that are that are
Prettiest Least Pretity Safest Most Dangerous Used by Poor Used by Rich Best

No. % No. _ 3 No. % No. ] No. % NoO. L] Na. %

Straw 21 B8.20 145 Sh.h4 98 38.28 B 3.13 125 48,83 0 0 16 6.25
Palm . . 19 7.42 125 48.83 87 33.98 9 3.52 114 44.53 0 . s] 15 5.86
Treated Wood 14 5.47 35 13.67 7 20 7.81 14 5.47 9 3.52 10 3.91 15 5.86
Tile 44 17.19 56 21.88 4 1.56 226 88.28 74 28,91 21 8.20 18 7.03
Ldmina 145 56.64 11 4.30 140 54,69 1% 5.86 112 43.75 93 36.3] 176 €8.75
buralita 153 59.77 16 6.24% (%3] 25.78 95‘ 37.12 [+ 2.134 182 71.09 128 50.00
Flat Concrete 88 34,38 7 2.73 52 20.31 58 22.66 o 0 156 60,94 an 38.28
No Information 28 10.94 117 45.70 45 17.58 87 33.98 72 28.13 50 19.53 46 17.97

Base of Percentage 256 256 256 256 256 256 256

6L%
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the number of responses, add up to more than 100 percent in these tables.

In general these data demonstrate that the types of wall materials
most often mentioned as being pretty, safe, assoclated with rich people
and to be best overall, are cement block or brick. Stone walls are also
mentioned relatively often, considering they are rarely used in Guatemala
and not familfar to many people. Subjects had to volunteer their responses
without prompting and therefore had to know about a material and think of
it in connection with the question to give an answer. All of the most often
named materials may be classified as "masonry." 71In Interview Number One
they were all coded into a common category, which appears in some of the
earlier tables as '"block! because no stone or brick houses actually were
observed in certain sub-samples,

The materials which appear to be least favored, are generally thése
falling into the traditional category. For example, with respect to
unattractiveness, cane, palm and straw lead the list, Adobe and bajareque
are very seldom mentioned as pretty materigis, and are mentioned about
twice as often as being unattractive. Since one large agency built wooden
houses, it is interesting that wood is also in this same category. Quite
naturally, cardboard and nylon are also mentioned by nearly ten pércent as
being ugly., This perhaps reflects the Suddenvincrease in tﬁe use of these
materials in temporary shelters which were seen everywhere for a few
months following the earthquake,

It is also important that virtually no one named block, brick or stone
as being unattractive materials, When this is added tc the fact that they
are most often named as being attractive, .a clear aesthetic preference for

these materials emerges.
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With respect to social status the materials most often named as
being associated with the poor are, in order of frequency, (1) bajareque,
32.4 percent (2) cane, 32.0 percent, (3) wood, 27.3 percent,rt4) adobe,
24.6 percent. Next come palm, poles and straw, In other words, all of the
traditional, indigenous materials are thought of as being associated with
the poor. At the same time, they are seen as being unattractive by
substantial numbers of respondents.

The questions on wall safety in earthquakes present a slightly more
complex picture. It is clear that the majority (81 percent) voluntarily
mentioned adobe as a dangerous material and that substantial numbers
believe that cement block (28 percent), stone (18 percent), and brick
(13 percent) are also unsafe. Thus, there is recognition on the part
of a substantial minority that masonry buildings, although attractive and
high in status, can be.unsafe in an earthquake prone area, This ambiva-
lence towérds safety, however, does not prevent most respondents from
naming block and brick as the 'best" wall materials. This may mean that
some people do not believe anything is safe. Some responden;s did, in

"only God knows" to this question, They occur in the no

fact, answer
information category in this table.

On the positive side of the safety issue, there are also some con-
tradictions. The type of houses named most often as safe are cement
block or brick. Masonry is therefore seen as safe by some people and as
dangerous by others. WNevertheless, the largest numbers classify it as
safe. In general, light weight materials are also recognized as being
~safe.” Wood, cane, palm, poles, straw fall into this category. While

they are thought of as being safe, however, they are perceived as being

unattractive and low in status.
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In the case of roof materials there is a clear preference for lamina
when the ''best material' preference is expressed. This is followed’ by
duralita and flat concrete. All other roofs were mentioned by less than
ten percent of the sample. Since they could mention twg materials, this:
has even greater meaning. Lamina was also mentioned frequently as being
pretty (57 percent) and safe (55 percent). It was, however, seen as being:
associated with the poor and rich alike. TIn contrast, duralita was
perceived by slightly more as being pretty and rich but by many fewer as
being safe. 8Since duralita is heavier and tends to break up in an earthquake
it is appérently seen as being less safe than lamina even though it is
thought to be prettier and higher in statuss:

Tile and other traditional materials, such as straw and palm are
clearly less favored. With respect to straw and palm, they are seen as
being unattractive, relétively safe aﬁd low in status by most respondents.
Tile is seen as being unattractive by more: people than see it as attractive
and as being dangerous by a large number. *Tile is also thought of more
as being associated with the poor than the: rich. Wood, which is relatively
rare as a roofing material, seems to be viewed in an inconsistént fashion.

Flat concrete roofs are named by a. falir number of respondents as

being "attractive,” "

rich" and "best" but: by about the same number as
being safe and unsafe, Such roofs are found: on only the most expensive
houses in most communities and require reinforced masonry structures to
support them. They are, however, out of the financial reach of most
people.

These data show a clear preference for: lamina and duralita as

roofing materials with the possible exception that duralita is distrusted
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by many because it is believed to be dangerous. This preference is
important because most agency programs involved with housing used these
twd materials., Agency decisions to do so therefore appear to fit local
preferences well even though the materials distributed are modern as
opposed to traditionél.

Table 10-11 reclassifies the data given in Tables 10-9 and 10-10
into traditional and modern categeries for each preference dimension.
This table shows a clear preference by the majority of respondents for
modern materials for both the walls and the roofs of their houses. This
preference is most strongly expressed with respect to the appearance and
status dimensions and alsc with respect to which category of material
was considered ''best."
| Over 92 percent of all respoﬁses named modern wall materials as
being pretty, while over 75 percent named traditional materials as being
unattractive. Almost 98 pefcent of all responses named modern materials
as being rich, while almost 72 percent said traditional materials were
asscciated with the poor.

The only preference dimension upon which there is substantial dis-
agreement involves safety in an earthquake. Evén Here, however, the
clear majority favors modern materials. These findings hold for both roof
and wall materials with only slightly less agreement on roofs.

In short, the preferences of the‘people examined in this sub-sample
are in the direction of favoring those materials most often chosen by
agencies engaged in housing programs. Materials distributicn programs
distributed "modern materials" such as lamina, and occasionally cement

block or duralita. Programs which built permanent houses most often built



Table 10-11

Attitudes Toward Traditional and Modern Wall and Roof Marerials

Status

Appearance Safety Overall Preference

Woll Marerials Pratey ugly _ Safe ____Unsafe ___ Poor Best

No. A No. pA No % No. Z No % No. Z _No., %
Traditianal 37 7.6 278 /3.9 151 3.3 240 58. 338 71.9 10 2.1 88 13.0
Modein 451 92.4 90 24:5 331 6.7 171 41. 132 28.1 471 97.9 SB8 87.0
Total 488 100.0 368 ino.o 482 100.0 411 100, A0 100.0 481 100.0 676 100.0
Roof Materiais
Traditional 98 20,2 161 91.4 209 40.8 257 60. 322 73.2 31 6.7 64 13.7
Modern 386 79.8 34 8.6 01 59,2 168 39. 118 26.8 431 93.3 402 86.13
Tocal 484 100.0 343 100.6 . 512 100.0 425 100. 440 100.0 562 100,0 466 100.0

78Y
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them of cement block and put either lamina or duralita roofs on them.

Only in the case of wood is there a serious question concerning the
correspondence of aid with preférences. Wood was not a very popularly
perceived material by thqse questioned in this survey. More saw it as
ugly tﬁan pretty, énd as poor than rich. Its only advantage was that it
was seen as relatively safe. It was named by only around 17 percent as
one of the best materials as compared to 8l percent who named cement
block and 77 percent who named brick. Since one large temporary housing
program used wood for walis there is a question conéerning its correspon-
dence with expressed preferences.‘ This will be examined later.

These data quite naturally raise the question of what is meant by
cultural appropriateness. One interpretation of aépropriateness, often
expressed by field workers in Guatemala, is based on the actual prevalence
of a pattern in the country. For example, if most houses are‘made of adobe
with a tiie roof, then it is assumed that such a pattern is part of the
"culture,” Why else would the majority of people build such houses?
Another interpretation depends on opinion or preference data. In order
to determine what is culturally appropriate it is necessary, from this
perspective, to find out how people in the society think or feel about
alternative ways of doing things. The majority opinion then becomes the
expression of cultural patterns. In other words, one strategy depends on
practices and the other on preferences..

There are various reasons that the actual practices followed in a
society may not correspond to preferences and therefore that conceptions

of cultural appropriateness based on these two may disagree with one



486

another. Most important among these reasons are those associlated with
economic resources. Practices may be compromises with patterns of
preference forced by the limitation of economic resources. Most people
may live in adobe houses, not because there is a deep cultural preference
for them, but because they can not afford to do otherwise. If given the.
opportunity, they might very well change to another housing pattern more
to their liking.

This appears to be the case with respect to the data discussed above
and in the last chapter. Preferences appear to be strongly away from the
traditional materials which dominated the housing scene before the
earthquake, and towards modernized patterns such as those followed by
reconstruction agencies. It is impossible to tell when this pattern of
preference came into being. It is possible that it did not exist to the
same degree before the earthquake and that preferences changed as a
consequence of the disaster experience and: the actions of agencies in
the reconstruction process. For example,, éﬁpreférence for adobe could
have exiéted and been reversed when people. saw so many such houses collapse
and harm their occupants. It is also possible that agency programs
which featured modern materials had the effect of changing préferences.
There is evidence, however, for a pre-earthquake trend in this direction
found in the data themselves, These data show that more modern materials
were used in the larger cities and towns than in the remote villages,
indicating a possible modernization trend.. There is also a difference
between the control and experimental group. The control group in some

respects appears to be further along in a modernization trend than the
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experimental group. It is likely, therefore, that a shift in preferences
had already taken place before the earthquake and that at most, the
earthquake experience reinforced and sped up this trend. No matter what
the origin for preferences for modern materials, they are definitely there
" and they correspond to the changes which have actually occurred in housing
patterns.

The culturél appropriateness issue should not be left resting
gn;irely on preferences, however. There are two other sides to the issue
which need to be taken into account. First, there is the question éf
long-range dependency and the leng-range capacity to sustain the moderniza-
tion trend. It remains true that modernized housing patterns depend
upon industrially manufactured products, many of which come from foreign
sources. This means that monetafy resources must be expendéd to sustain
such patterns and part of these resources will flow out of the country.

If such pétterns are followed at the village level, such resources will
flow from rural areas towards the industrialized city, thus having the
effect of ﬁaking villages more econcmically dependent on outside resources
from within the country as well as from ocutside. It is impessible at
present to evaluate the léng—range economic effects of these changes at
the village or even the country level, but they can not be ignored.

A second respect in which the éppropriateness issue enters is in
térms of the presence or absencé of loéal skills and know-how to produce
modernized structures, Adobe technology was and is definitely a part
of the locallculture, even though it appears that prefe:ences may be in

a different direction. The building of modernized structures requires
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the introduction of a newer technology and the development of new skills.
This had apparently taken place to some degree before the earthquake,and:
probably to a greater degree after it, since thousands of houses have. beemn;
built during the reconstruction process using modern patterns. Much of
what was donme during reconstruction however, was done under foreign super-
vision and management and a question remains as to how independent local
communities are of such managerial resources in terms of continuing these:
patterns in the future. Nothing in the data for this research can‘answer
this qﬁestion.

It is apparent from this discussion: that the issues of cultural
appropriateness and dependency can not be. easily separated. It suggests,
however, that if appropriateness is defined. in terms of preferences,
then it is pessible for preference patterns to bromote dependency. If
the people prefer modernized housing and: modernized housing depends on
foreign imports or in rural areas, upon urban products, then such
preferences will lead to dependency if tﬁeiﬁare followed in actual practice.
It would appear, therefore, necessary either to change preferences, or to
ignore them to avoid increased dependency: under circumstdnces where
preferences are in the direction of modernization which requires '"foreign"
resources.

The Relationship Between-Lamina Distribution
Systems and Attitudes Toward Aid

The various interviews conducted with: respondents contained gquestions
concerning their attitudes toward the aid+~delivered in thelr towns.

Responses to these questions. can be used:to evaluate how various forms
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of lamina distribution are related to people's attitudes towards the aid
process in their respective.villages. These attitude questions were
asked about the aid process in general and not about lamina programs in
particular, Théy therefore represent general assessments of the aid
process énd not specific evaluations of lamina programs. Since most towns
received various forms of aid ranging from emergency food, medical
assistance, ciothing and blankets, through building materials to whole
houses, these‘attitudes must be regarded as the result of all of these
forms of aid taken together. |

One opinionquestion‘asked, "What did you think about the assistance

given to this town to help recover from the effects of the earthquake?"

tron "o

Respondents could answer  "very poor, poor," ”medium, good” or "wvery
‘gbod." Answers cross-classified by the method by whicﬁ respondents
obtained lamina are given ;n Table 10-12., This question was asked, ou .
an average, two years after the earthquake in experimental group communi-
ties.

First, the data show that around 86 percent of experimental group
respondents felt that aid was either good or very good. Because there
is a tendency for respondents to avoid expressing negative opinions in
Guatemala, the medium category was combined with the‘poér and very poor
response categofies. This table shows a tendency for 6pinions to be
more positive the more favorable the conditions were under which lamina
was obtained. The most unfavorable condition is buying at full price, next

comes subsidized price and finally, free aid. The "other" category

contains mostly people who salvaged lamina. Over 91 percent of the



Opinion of Aid Received by this Town

Table 10-12
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household heads who received free

compared to 87 percent for subsidized price and 84 percent for full
price lamina sales.

statistically significant when tested using Chi Square.

Poor or Very Good or
Source of Lamina  Poor, Medium Very Good Total Percent
No, A No. 7
Given to Respon- 17 8.7 178 91.3 195 100.00
dent :
Bought at Full 36 17.1° 174 B2.9 210 1.00.00
Price
‘Bought at Dis- 24 13.4 155 86.6 179 100.00
count
Other 24 15.4 132 84.6 156 100.00
No. of Respon- 77 13.9 477 86.1 554 100,00
dents
No significant difference between given and discount.
No significant difference between given and all other sources.
Ne significant difference between discount :and all other sources.
No significant difference between full price and all other sources.

lamina were positive towards aid as

These differences, -however, do not prove to be

However, as

shall be seen in the case of other attitudes where significant differences

are found, they probably indicate greater :satisfaction with free aid

than other forms.

A second question asked respondents:.was, "In your opinion, was the

amount of assistance given to this town fair (or just), considering .the
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amount of damage suffered here?" This question was meant to get
respondents to compare their town with others in terms of the amount of

' meaning

assistance received there. Responses were coded 'yes" or "no,'
aid was sufficient or insufficient, considering earthqﬁake damage. -Table
10-13 gives a tabulation of these results for various categories of
lamina recipients. Again, most fespondents (around 65 percent) expressed
a positive opinion. This time, however, more people who bought #t a sub-
sidized price than either at a full price or were given lamina expressed
a negative opinion. There is, however, no significant statistical
difference between discount recipients and those who were given lamina
in how positive or negative they were about the amount of aid delivered.
A third question does éhow significant statistical differences
between types of recipients. When respondents were asked, "What do
you think about the way in which relief assistance was distributed to
‘disaster victims in this town?" significantly more people who bought at
discount said it was unfair than those who received it free (see Table
10-14). The same is true of full price recipients. More of them think
distribution was unfair than those who were given lamina free of charge.

. Another important point raised in Table 10-14 is that over half of
all respondents (51.5 percent) said they thought aid distribution was
unfair. As would be expected, full price buyers were most unfavorable,
followed cloéely by discount buyers. Of those who received lamina free,
45 percent nevertheless séid overall aid distribution was unfair,

The picture which emerges from these tables is one in which the
respondents seem to feel that the amount and type of aid delivered was
"good" and "sufficient' given the needs. On the other hand aid was

perceived by at least half as being unfairly distributed or managed. This
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Table 10-13

Did This Town Receive Enough Aid Compared to Others?

No
Source of Lamina No Yes . Information Total
No. A No. A No. % No. %
Given to Respon- 53 25.5 146 70.2 9 4.3 208 100.0°
dent -
Bought at Full Price 66 24,6 175 65.3 27 10.1 268 100.0
Bought at Discount 63 31.2 122 60.4 17 8.4 202 100.0:
Other 56 29.0 119 61.7 18 9.3 193 100.0
No. of Respondents 177 27.0 425  64.8 54 8.2 656 100.0-

No significant difference between given:andidiscount.
No significant difference between given-and‘all other sources.

No significant difference between discount-and all other sources.
No significant difference between full price and all other sources.

Table 10-14
Was Aid Distribution Faifsor Just?
(1978)
NO
Unfair Fair. Answer Total
Source of Lamina  No, % _No. % _ No. % No. A
Given to Respondent 93  44.7 107 5124 8 3.8 208 100.0
Bought at Full Price 149 56.2 96 3652 20 7.5 265  100.0
Bought at Discount 112 - 55.4 72 3506, 18 8.9 202 100.0
Other 107 55.4 72 373 14 7.3 193 100.0
No. of Respondents 336 51.5 268 4150 49 7.5 653 100.0

Significant difference between given and. digcount.at .01 level.
Significant difference between given -and.all?other sources at .

02.

Significant difference between discount'.and?all' other. sources at .019..
Significant difference. between full.price:andiall other sources' at. .00%..
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feeling is probably due to the mixture of distribution systems being used
in the country. It was well known that some people were receiving‘lamina
and other aid free, while pthefs were being required to‘pay for it, even
though at a nominal price. Some were required to work to receive certain
types of aid, while others were not. This mixture of distribution systems
was bound to produce negative attitudes in those who felt that they were
being discriminated against. For the most part, distribution systems
were more consistent within towns than between them. Nevertheless, people
knew what was going on elsewhere. The rumor mill worked full-time., Because
lamina was being given away free by some agencies. and being sold nearby at
a subsidized price by others, those haviﬁg to pay formed negative attitudes.
This shculd not be taken as the degree to which they would have been
satisfied if only a subsidized sales system had been used throughout the
country.

When this same question was asked respondents a second time two years
after the first interview, and by then four years after the earthquake,
the differences observed in Table 10-14 still pérsisted (see Table 10-13).
At that time 52 percent of those buying lamina at a subsidized price still
felt aid distribution was unfair. This compared to 45 percent who had been
given lamina, and 50 percent whc had paid.full price for it,

In all of the abdve attitudinal tables people who bought at full
price have more negative attitudes than those who received lamina free.
When compared to those buying at a subsidized price, full price buyers
appear to be similar. There is one additional question available which

was asked of the sub-sample of respondents interviewed three years after



494

the earthquake. This question asked, "Do you think that the reconstruc-
tion work in this community was well managed?h The results of this
question, cross-classified by ways lamina was obtained, is given in

Table 10-16. This table contains only respondents who received lamina and
who expressed an opinion on this question.

More people who received lamina free gave a negative response to
this guestion than any other category. .Almost 31 percent disagree with
the statement that aid distribution was :well managed. This compares with
27 percent of those who bought at a discount and even more dramatically
with around 18 percent who bought at full -price. Because ¢f the small
number of cases these differences are not .significantly different statis-
tically but they present the tantalizing ;possibility that free aid
distribution results in a greater perception of mismanagement than selling
it at a subsidy or at full price. There appears to be less criticism of
aid management by those who bought at full price than by any other group.
This presents an hypothesis worth testing?gn future research. That
hypothesis could be stated as follows: ™'The less the recipient has to
pay for the ald he receives, the more likely he is to be critical of aid
management,"

The reason for criticizing the management of free aid is believed to
lie in the procedures used to obtain it. “In the Guatemalan case recipients
of free aid often had to stand in long lines waiting to be served. Im
order to receive ald they had to answer numerous questions concerning
their qualificationg. This was not true of course of those who bought
building materials for full price, since1ﬁhgyiu5£d normal commercial

channels. It was also not 'true of those who bought at subsidized prices.
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Table 10-15
Was Aid Distribution Fair or Just?
(1980 )
Unfair Fair No Answer Total
Source of Lamina No. 7 No. 7% No. 7% No. %
Given to Respondent 85 45.0 93 49,2 11 5.8 189 100.0
Bought at Full Price 116 50.4 82 35.7 32 13.9 230 100.0
Bought at Discount 89 52.0 63 36.8 19 11.1 171 100.0
Other 87 53.4 53 32.5 23 14.1 163 100.0
No. of Respondents 271 48.0 229 40.5 65 11.5 565 100.0
Significant difference between given and discount at .05 level.
Table 10-=16
Reconstruction was Well Managed in this Town
(Time 4:1979)
Disagree and Agree and
Strongly Disagree Strongly Agree Total .
Source of Lamina No. 7% No, % No. 7%
Civen to Respondent 21 31.8 45 68,2 66 100.0
Bought at Full Price 9 17.6 42 82.4 51 100.0
Bought at Discount 14 27.5 37 72.5 51 100.0
Other 9 25,7 26 74.3 35 100.0
No. of Respondents 40 26.7 110 73.3 150 100.0

No significant difference between given and discount.
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It is believed that the criticism of free:aid stems from the bureaucrati-
zation of the procedures this method employs. This is probably why
respondents who receive free aid more often think of it as being fair or
just than those who have to pay for it but, at the same time, tend to be
critical of the process of managing the aid. It might be said that

victims prefer free aid distributed without bureaucratic procedures.

This interpretationvis supported by other data collected on the reasons
people gave for saying aid was unfair or that.it‘was mismanaged. The
results of this study, however, can not be employed to test this hypothesis
fully because of the way the variOus‘questions were asked and the size of

the sample involved.



Chapter 11

An Evaluation of Agency Housing Programs

Frederick L. Bates, Charles D. Killian
and Walter G, Peacock

Definition of an Agency House

There were scores of housing programs conducted in Guatemala after
the earthquake by both Guatemalan‘and foreign agencies, Many agencies
éhose to distribute bﬁilding materials and to conduct educational programs
along with them. Others focused instead on building whole houses which
were either given or sold to disaster victims. Often such programs con-
structed hundreds of houses in the same town in an attempt to rehouse
everyone in need. 1In many.cases housing programs were accompanied by the
building or repair of water and sewage systems, or by electrification and
the building of schools, health posts and other community facilities and
services. Inladdition, soﬁe were accompanied by community development
activities,

In this chapter, households who received houses constructed through
housing programs which built whole houses will be examined and compared
to households who built houses by other means. For pufposes of this
discussion, an agency house will be defined as a complete structure in-
tended to serve as a fesidende which was Built as a unit by means of an
agency controlled program. Tn contrast, a house built by househdld
members, theilr relatives or friends or by people hired by the household

such as contractors, will be regarded as non-agency houses, even if they
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used materials such as lamina which were originally obtéined from an
-agency lamina program.

This classification is intended to include;under the agency house
category, only houses built according to a commen agency design using
agency related personnel as managers or coordinators of the building
process., In many cases agencies built houses using the unpaid labor of
their eventual occupants or of other people from the community where the
program was conducted working in groups in the construction process on
each others' houses. This means that the term ''self constructed” needs
to be used carefully because both agency -and non-agency houses were often
built using the labor of disaster victims.

At times it was difficult for field workers to tell an agency house
from a non~agency house because of this fact, When responaents were
asked "Who built this house?" a question it was thought would reveal
whether it was built by an agency or by others, respondents frequently said
they did, even when it was known that the House was definitely a product
of a standardized agency program. Another 'reason it was difficult at times
to identify agency houses lies in the fact fhat many chanpges and alterations
were made in agency buildings once they were turned over to disaster victims.
Four years later some were not easily identifiable by a field worker even
though in thelr original form they would .have been easy to classify as an
agency house. A third reason that some difficulty existed in identifying
such houses waé that some agencies gave definite instructions on how to
build a house, or conducted educational programs aimed at promoting certain

design principles. These same agencies also -sold half-price building




499

materials of gave them to disaster victims. When asked, "Did you receive
a house from an agency?” or "Yho designed this house?" and related
questions, some respondents answered as if the house had been built by

an agency, when actually the household had only received building
material and advice from them.

For these reasons, it is believed that there have been some errors in-
volved in correctly identifyinpg all agency houses according to the above
definition. There are probaBly no more than 10 or 15 cases out of the
804 households in the original experimental group sample where this has
taken place, however. The error amounts to idéntifying a house built
using agency supplied materials and agency advice as an agency house although
it was not built as part of an agency house building program which supplied

whole houses to people as intended by the classification scheme.

The Number of Agency and Non-agency Houses Found in the Experimental Group

The interview schedule employed to obtain data on housing two years
after the earthquake provided space to re;ord the characteristics of up
to two houses occupied by a giveﬁ household. 1In addition to this, a direct
question asked respondents if they had received a housé from an agency.
From these two sources it is possible to determine the number of agency
houses distributed and to examine who received them, their characteristics
and how they are being used.

Table 11-1 gives data on the number of occupied and'unoccupiéd agency
and non—agenéy houses recorded in the first survey done two years aftér
the earthquake. Altogether there were 342 agency houses on which housing

characteristics were recorded. Of these, 303 were being occupied as
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Table 11-1

Agency and Non-agency Houses Upon Which Data Were Recorded
Showing the Number of Households with One and Two Houses
and Whether They are Occupied or Not

Number who reported receilving an agency house 331
Number who received only one agency house and occupy that 224
house as a primary house

Number who received only one agency house and occupy that 47
house as a secondary house

Number who received two agency houses and occupy both of them 16
Total number of households with at least one occupied agency 287
house

Total number of occupied agency houses 303

Number of unoccupied agency houses 39

Total number of agency houses recorded 342
Estimated number of agency houses bought or rented from or 5
lent by someone other than an agency

Number who have one non-agency house cccupied as primary house 510

Number who have one non-agency house occupied as secondary house 27
Number who have two occupied non-agency houses - 54

Total number of househclds with at least one non-agency house 591

Total number of occupied non-agency houses 645
Number ¢f unoccupied non-agency houses 10

655

Total number of non-agency houses
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dwellings at the time of the survey, and 39 were unoccupied. Most of
these unoccupied agency houses were in the final stages of construction
and had not yet been occupied. Only omne agency house.was recorded for
271 households, 224 of which used it as the principal or primary‘house
and 47 of which used it as a secondary house. In 16 cases households had
two agenéy houses and used one as a principal house and the other as a
secondary house. The number of households in the experimental group.that
“had received at least one agency house and still had 1t at the time of
the interview was 326 (271 ﬁith one occupied house + 16 with two occupied
houses + 39 with unoccupied houses).

The number of respondents who reported in response to a direct
question that they had received‘an agency house at some time before the
interview was 331, amounting to 41.2 percent of the 804 households in
the experimental group. Of those reporting receiving an agency house,
five reported either buying or rentiﬁg them from someone else. This
means that when these five are added to the 326 upen which data were
obtained, there is agreement in the number of agency houses present in
the experimental group from two different sources in the interview. There
-were apparently 342 such hoﬁses obtained by the BD4 households in this
étudy, including five received from a source other than an agency. Thése
five are not counted in most tables because they did not come directly from
agency programs.,

These data show that around two percent cf the households in the
experimental group reéeived tworagency houses. They also show that of

the people studied, 144 had two houses which were occupied at the time
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of interview, for 17.9 percent of the sample. Another 49 had unoccupied
secondary houses,amounting to 6.1 percent of the sample. This means

that 193 households (24.0 percent) had two houses and the remaiﬁing 611
(76.0 percent) had only one house. Of the 193 cases with two houses,

at least one came from an agency, in 63 cases amounting to 7.8 percént of
all households in the experimental group.

In the case of non-agency houses, a total of 635 such structures
were recorded altogether. Of these, 645 were occupied and 10 were
unoccupied, Table 11-1 shows that 54 households had two such houses
and»another 27 had one agency house and one non-agency house, Together,
this amounts to 10.0 percent of the sample.

Taking the two types of structures together,there were 997 different
houses recorded in the experimental group. Of these, 342 (34.3 percent)
came from agencies and 655 (65.7 percent) were non-agency houses. This
means that on an average there were 1.24 houses per household in the
experimental group. No agency houses wereyfound in the control group,

In the first few tabulations which follow, where the characteristics
of agency énd non-agency houses are compared, only cone house of each type
will be examined per houséhbld. This means that when a household has two
agency houses, only the principal house will be examined and when they
have two non—-agency houses the same will be true, If a household has one
of each, however, both will be counted, This is done so that a giveﬁ‘
household will not be counted twice in the agency house category or in
the non-agency house category and the base of percentages for each type
of housing will remain the number of households rather than the number of

houses.
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Characteristics of Agency and Non-agency Houses

Table 11-2 shows the wall types used in agency and non-agency houses.,
Only one house of each type is incluﬁed in this table for each household.
Since some households had one héuse of each type, a given household may
occuf twice in this table, once in the agency and once in the non-agency
house columns.

The data show that there is considefable difference between the
frequency of different wall t&pes between these two groups. Agency houses
were mostly constructed of wood or cement block. These two categories
account for 89.5 percent of all agency houses examined in this table,
Houses with half and half walls of either adobe or block account for
another 8.3 percent, leaving only 2.2bpercent in other wall types. All
of these but one are made of adobe.

Self-constructed or nmon-agency houses display considerably more
variability in wall types. Only 15.1 percent are concrete block and
11.5 percent wood, adding up to 26.6 percent of all non-agency houses.
This compares to 89.5 percént in these two categories for agency structures.
In contrasf, traditional materials such as adobe, bajareque or cane,
thatch or  palm were used in a far larger prdportion of cases in non-agency
houses. These three categories account for 37.8 pe£cent éf non-agency
houses as compared to 2.0 percent for agency structures.

What is perhaps more important is the fact tﬁat 33.2 percent of all
non-agency houses employed adobe either for tﬁe whole wall or for the
lower half of it. Only 3.4 percent of the agency‘houses fall into this

category. It is suspected that the five cases of adobe agency houses are
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Table 11-2

Comparison of Wall Types Used on Aggncy and
Non-agency Houses

Agency Houses* Non-Agency Houses*

Wall Types No. % No. %

Patchwork 1 0.3 65 11.0
Cane, Palm, Thatch 0 0.0 85 14,4
Bajareque . 0 0.0 46 8.1
Tapia 0 0.0 ‘ 1 0.2
Wood 172 59.9 68 11.5
Lamina-Duralita 0 0.0 12 2,0
Half Adobe 5 - 1.7 107 18.1
Half Block 19 6.6 26 4ot
Adobe ' 5 1.7 89 15.1
Concrete Block 85 29.6 89 15.1
Other 0 0.0 1 0.2
Total 287 100.0 591.  100.0

*0Only one house counted per household -
Could be eilther principal or secondary
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really misclassified. Tbey are probably houses which followed the
recommendations of an agency, and used roofs and other materials bough;'
at half price from that agency, but wére actually built by their occupants
or by a builder hired by their occupants. There is also one house in the
table called "patchwork” which is obviously misclassified since no agency
built houses using salvaged scrap ﬁaterials,

The houses classified as half block and half adobe conform 'to a
pattern used by a few agencies and therefore appear to be correctly
~ identified. 1In this tahle there are therefore perhaps as many as six cases
out of the total of 287,or around 2.0 percent, that are probably mis-
classified as agency houses when they shoﬁld be included in the non-agency
category. There occupants nevertheless reported that they had been built
by an agency.

Similar differences between agency and non-agency houses appear
in Table 11-3 which gives a tabulation of the roof materials used. Over
69 percent of all agency houses had lamina roofs and an additional 28.9
percent had roofé of duralita, accounting for 98.2 percent of all agency
houses. The remaining five houses used thétch or palm roofs, These five
agency houses occurred in one municipio where a fdreign agency built
houses using such roofs,

The dominant material on noﬁ—agency houses is lamina (71.2 percent),
an even higher percentage than on agency houses., Most of this material was
undoubtedly‘ supplied through the agency lamina programs discussed in
the last.chapter. It will be reglled, however, that whén a house was

built by its occupants or by people they hired, even though it used
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Table 11-3

Comparison of Roof Materials Used on Agency and Non-Agency Houses

Agency Housesv Non-agency Houses

Roof Material : Ne. % No. 7

Thatch, Palm 5 1.7 33 5.6
Tile 0 0.0 98 . 16.6
Tile Over Lamina 0 0.0 4 0.7
Lamina 199 69.3 421 71.2
Duralita ‘ ' 83 28.9 15 2.5
Cement Slab 4] 0.0 6. 1.0
Patchwork 0 0.0 14 2.4
Total 287 100.0 591 100.0

materials obtained from an agency, it was classified as a non-agency house.
Duralita, a material frequently used in agency programs, was not

used very frequently by peoplevin building their own houses. It accounts

for only 2.5 percent of the non-agency roofs. In contrast, more traditional

materials such as tile (16.6 percent) and thatch or palm (5.6 percent)

were used on non—-agency héuses. Patchwork roofs alsoc occurred more

frequently (2.4 percent). Such roofs are made of scraps of many different

materials and occur on structures which might best be called "shacks."

When roof-wall combinations were classified into house types,the data

given in Table 11-4 were obtained. This table shows that the dominant
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Table 11-4

Comparison of Apency and Non-Agency House Types

Agency Hcuses Non-agency Houses

House Type (Wall x Roof) No. % No. 7%
Adobe - Tile 0 0.0 54 9.1
Adobe - Lamina ¢r Duralita 5 1.7 31 5.2
Wood - Lamina or Duralita 172 59.9 64 10.8
Block - Lamina or Duralita 85 29.6 82 13.9
Bajareque - Thatch 0 0.0 11 1.9
Bajareque - Tile 0 0.0 16 2,7
Cane, Palm, Poles - Palm,Thatch 0 0.0 17 2.9
Cane, Palm, Poles - 0 0.0 57 9.6
Lamina, Duralita

Patchwork - Any Roof 1 0.3 65 11.0
Half Adobe or Bleck - 19 6.6 121 20.5

Lamina, Duralita ) » ,

Other 5 1.7 73 12.4

Total 287 100.0 591 100.0
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agency house type found in the experimental group for this study was made

of wood and lamina or duralita (59.9 percent). Most of theée houses were
built by the Guatemalan Red Cross and cccurred in both of the departmental
capitals studied, Chimaltenango and El Progreso, one municipio, San

Martin Jilotepeque, and one aldea in the East, Espiritu Santo. This

program built over 10,000 such houses, in the departments of Chimaltenango
and F1 Progreso primarily. All had wocden walls and a lamina roof and

were placed directly on the ground, or where a pre-earthquake floor survived
on a house site, on that floor (see Pictures 1 and 2).

The second most common agency house type was constructed of block
with a lamina or duralita roof (29.6 percent). This category also
includes houses built of terracreto, a material made by mixing earth with
cement and then pressing it into a brick or bleock. This material is hard
like block or brick, rather than being soft like adobe. Most of.the block
houses in this table came from Patzun, an Indian municipio in the Highlands,
where the Norwegian Red Cross constructedJHOuses using these materials.
Those of terracreto all come from Sanarate, a Ladino municipio in the East
where the Jewish community of Guatemala City constructed houses in the
program called "Bricks for Gua=emala'" which was described earlier. There
are scattered cases in the category of block from other communities in
the sample as well (see Pictures 3 and 4).

The third most common agency house type consists of 19 houses (6.6
percent) with walls which are half block at the base with light weight
material, usually wood or 1aminé, filling in the upper half. These

houses have either a lamina or duralita roof. In this study, most of



Picture 1. Red Cross House in El Picture 2. Red Cross House in San
Progreso Area, Martin Jiletepeque.



Picture 3. Terracreto House with Picture 4. Cement Block House with

Duralita Reof in Sanarate. Lamina Roof in Patzun.
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these cases come from one Indian.aldea.in the Highlan&s, Santa Maria
Cauque, where the Mennonites'constructed éuchihouses‘(see Pictures 5 and 6).

Besides ﬁhe types discussed, there are-only lllothéf cases, fi&e
falling into the adobe-lamina-duralita category, five into the "cther"”
category and one into the patchwork. There is a good possibility, as
pointed out above, that about half of these are really misclassified and
‘éhOuld be regarded as non-agency houses.

The dominant non-agency house type is half and half with a lamina or
duralita roof. This type, however, only ?ccounts for 20.5 percent of the»
cases., Such houses conform to éome of the recommendations madg by one
agency working in the central highlands. Many are the result of people
cutting down the damaged walls of pre-earthquake hogses to the height of
about one meter from ground lével and then filling in the upper wall with
a light weight material such as wood, lamina, or sometimes cane or corn
stalks (See Picture 6). The upper‘wall provides a wooden frame to support
the roof and is usually attached to posts sunk into the grbund. Further-
more, some of the adobe houses found in the non-agency house category are
made of adobe de canto rather than regular adobe (see Picture 7). This
construction pattern laysrphe adobe block on its narrbw-edge, creating a
thinner wall than in regular adobe structures, The blocks are then held
in'ﬁlace by wire stretghed between support posts so that they will not
easily fall out in an earthquake; This pattern of construction was pro-
moted particularly by OXFAM and World Neighbors in thé San Martin Jilotepeque
area. Unfortunately the coding system used for this study‘doeé not
differentiate between regular adobe and adeobe de canto. Therefore the

exact number of such structures encountered can not be given. (Pictures ¢

and 10 show a traditional adobe house, and a newly comstructed bajareque house.)
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PO O A LT T U C o P |

Picture 5. Half Block - Half Wood Walls .Picture 6. Half Adobe - Half Wood Walls
with Duralita Roof in and Lamina Roof in San
Santa Maria Cauque. Martin Jilctepeque.
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Picture 7. Adebe DeCanto Walls with Picture 8. Patchwork Walls with Lamina
: Tile Over Lamina Roof. Roof.



Picture 9. Adobe Walls with Tile Roof. Picture 10. Bajareque Walls with Lamina
Roof.
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All of the agency houses shown in Table 11-4 were constructed after
the earthquake because by definition they were produced by earthquake
related reconstruction programs. In the non-agency house category there
are a few houses which survived the éarthquake and therefore reflect pre-

-earthquake housing trends rather than those produced by the interplay of

the earthquake, and the disaster related sociocultural sysﬁem. In
particular, there appear to be 89 such houses altogether, constituting

15 percent of the non-agency house sample. Of these, 43 employed adobé
walls, 30 with a tile roof, 13 with a2 lamina roof. On the basis of these
figures it is possible to estimate that about 42 new adobe houses were
constructed after the earthquake in the experimental group area by house-
holds in the sample far this study. This amounts to 5.2 percent of the
households in the experimental group. Of these, 24 had tile roofs and

18 had lamina or duralita rcofs. There is a very high probability that most

of these 18 were adobe de canto.

Modernization of Housing

In an earlier chapter, house types were classified into traditiomal,

modern and mixed categories according to the types of materials they

used in their walls and roofs. This éame classification can be used to
compare agency with non-agency houses. Table 11-5 shows the number of
principal houses falling into each of these categories for agency and non-
agency houses before and after the earthquake. This table shows that
there has been a substantial change from traditional to modern house

types since the disaster, People who occupied agency houses as their

principal house in 1978, two years after the disaster, lived primarily
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Table 11-5

Classification of Agency and Non-agency Principal
Houses According to Traditional-Modeérn Continuum

Agency Houses Non-agency Houses
Classification Before E.Q.* 1978 Before E.Q. 1978
No. Z No. % No. 7 No. %
Traditional 144 60.0 1 0.4 352 62.4 110 19.5
Mixed 92 38.3 12 5.0 189 33.5 277 49,
Modern 4 1.7 227 94.6 23 4.1 177 31.4
TOTAL 240 100,0 240 100,0 564 100.0 564 100.0

*These are the characteristics of houses occupied before the earthquake by

recipients of agency houses, They are all non-agency pre—earthquake houses.

in modern house types supplied by agencies (94.6 percent). Before the
earthquake, however, only 1.7 percent of present agency house occupants
had lived in such structures. Instead, before the disaster, sixty percent
had lived in traditional housing. This difference represents a dramatic
reversal in housing patterns for the agency house group.

Perhaps more interesting is the fact that more of those who were
living in non-agency houses in 1978 were also living in modern structures
thaﬁ before the earthquake. Here the pre-earthquake figure was made up
of 4.1 percent modern structures as compared to 31.4 percent in 1978.

In the same time period, traditional housing had decreased from 62.4
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percent to 19.5 percent.

The table also shows that the recipients of agency houses and
those who lived in non-agency houses had been more or less alike in housing
characteristics before the earthquake. After the reconstruction process
had changed their housing patterns, however, they differed considerably.
Agéncy housing recipients had moved more completely into the modern
category than had non-agency house people. Even more important, however,
is the fact that those with non-agency houses had also moved heavily away
from traditional toward modern housing. This means that when victims
made their own decisions as to housing patterns, most tended to move in
the direction of modernization.

It is possible to determine how many households changed in the
direction of more modern structures, how many moved in the direction of
more traditional structures and how many remained in structures with the
same classification in the two year period following the earthguake.

These figures are given in Table 11-6.

Table 11-6

Direction of Chanpe in Housing Pattern 1975-1978 for
Agency and Non-agency House Occupants

~Type or House Occupied 15/8

Type of Housing Change Agency Non-agency

‘ No. % Yo. A
From Traditional Toward Modern 229 95.4 312 55.3
From Modern Toward Traditional 1 0.4 ' 4 0.7
Remained in the Same Category 10 4.2 248 45,7

TOTAL 240 100.0 564 100.0
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These data show that 95 percent of agency héuse holders moved in the
direction of modernization in housing as compared to 55 percent for non-
agency house holders. In addition to this, less than one percent in
either category moved toward the traditional end of the continuum. The
big difference between the groups lies in the number of non-agency house-
holders who remained in the same category of housing. It is clear that the
tfend towards modernization was strong in either case.

Similar figures are available for the period between 1975 and 1980

and are given in Table 11-7.

Table 11-7

Direction of Change in Housing Patterns 1975-1980
for Apency and Non-agency House Occupants

Type of House Occupied 1980

Direction of Change 1975-1980 Agency Non-agency
No. % No. %
From Traditional Toward Modern 220 “ 96.1 | 269 60.2
From Modern Toward Traditiomal 0 0.0 5 1.1
Remained in Same Category 9 3.9 173 38.7
TOTAL 229 100.0 447 » 100.0

Between 1978 and 1980, 128 out of 804 households dropped out of the
experimental group sample due to nonavailability for reinterview. The remain-
ing 676 are shown in this table. These data show that there was a slight

increase in the number who had moved toward modern housing in the agency
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house category between 1978-1980 with the figure now showing that 96.1
percent of all agency house occupants had moved towards modernity. The
remaining 3.9 percent had remained in the same category. In the case of
non-agency house occupants the percent who had moved in the direction of
modernity had increased from 55.3 to 60.2 percent. This shift came
primarily out of the category 'remained the same,"

These data show arstrong and continuing trend towards modernized
housing in both groups but what is most important is the fact that those
households who built their own houses, or hired someone else to build
them, moved rather rapidly in this direction alsé. In the case of non-
agency houses the trend is produced by choiceslmade by Guatemalan disaster
victims themselves and not by agencies, although these>choices were

undoubtedly influenced by agency programs.

Comparison of Control Experimental Differénces in Housing Modernization

It is apparent that a rather large shift toward modernization occurred
in housing following the earthqﬁake in the experimental group and that
this trend was strongest in the group of households receiving agency
houses. The question arises, "How does this compare tolwhat would have
happened if there had been no earthquake?" A comparison of éhanges between
the experimental and control groups will offer some help in answering this
question.

Table 11~8 shows the percent with traditional mixed and modern
housing at three points in time, 1975, 1978 and 1980 in the experimental
and control groups. At all three time periods the control‘and experimental
groups are significantly different from each bther, but the direction of

difference changes after the earthquake. In late 1975, 19.3 percent of



Table 11-8

Traditional, Mixed and Modern llouse Types in the Control and Experimental Groups Before and After the Earthquake

1980

1975 1978 Dilference 1975~1980

Control __ Experimental _ Total _ Conrrol  Expertmental _Total _ _Control  Experimental Total Control _~ _Experimental
Nlouse Type No. % No. 4 No. 4 Yo, % No. % No, Z No, A No. A to. 5 o
Traditional 204 35.6 496 61.7 700 50.8 124 21.6 . 111 13.8 235 17.07 91 18,0 B9 13, 180 15.2 -17.6 -48.5
Mixed 253 45.1 281 35.0 540 39,2 277 48.4 289 3.0 566 4l.1 231 45.8 214 31. 445  37.7 + 0.7 - 3.3
Modern 110 19.3 27 3.4 137 10.0 172 30.0 404 50.2 576 41.8 182 n. 2 _373 55. 555 47.1 +16.9 +51.8
Totral 573 100.0 804 100.0 1377 100.0 573 100.0 804 100.0 1377 100.0 504 100.0 676 160,0 1180 100.0 0.0 0.0

Chi Squarc = 119.44 Chi Square = 57.59% Chl Squarc 41.820

Probabiliry = 0.0001 Probahiltty = 0.0001 Probahility 0. 0001

Phi = 0.317 Phi 0.205 Phi = 0.188

0zs
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the housing in the control group fell in the modern category as compared
to only 3.4 percent In the experimental group. The control group was
also ahead in mixed housing. These figures indicate that before the
earthquake, the control group was further along in modernization than the
Vexperimental group.

By two years later (in 1978%) this difference is reversed. Now the
experimental group is 50.2 percent modern as compared to 30.0 percent
for the control group. By 1980 both groups have continued to modernize
and now have reached 36,2 percent modern for the coﬁtrol group and 55.2
percent modern for the experimental grdup. In the four year pericd
the control group has added 16.9 percent tolthe proportion of modern
houses fof an 87.6 percentage gain in this category, but the experimental
group has added even more, 51;8 percent, for an amazing percentage increase
in modern housing of 1523.5 percent!

These figures make it clear that there was a general trend towards
modernization in housing taking piace in the coﬁntry as a whole, evidenced
by the 87.6 percentage increase in this category in the control group.
Théy likewise demonstrate that the earthquake and the reconmstruction process
in the experimental group multiplied thg effects of this trend in the
experimental gr0up,producing a dramatic shift towards modern housing
forms far beyond what occurred in the control group and therefore pre-

sumably beyond what would have occurred without the earthquake.

*The year 1975 is used throughout this manuscript to indicate the pre-
earthquake period. In actuality, the housing characteristics represent
those of the houses cccupied by respondents on the day of the earthquake,
Feb. 4, 1976. Thus 1978 is '"two years" after the earthquake.
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In all liklihood, some of the modernization in the control group
was also produced by events associated with the'earthquake. This means
that the control group figures over-estimate what the modermization
trend was like in tﬁe country as a whole before the earthquake. As a
consequence, the above figures probably underestimate the difference
between the pre-earthquake trend and the trend produced by the earthquake
and reconstruction process. In actuality the earthquake and reconstruction
process probably produced an even greater boost to medernizatien in
housing than is shown by comparing the control and experimental groups.
The earlier examination of figures for households who received agency
houses and those who did not clearly indicate that organized housing
programs were priﬁarily responsible for this shift,although there was

a strong movement in the direction even when people built their owm houses.

Urbanized Services

Modernization in housing can also §§ measured by examining the
availability of such modernized services as running water, modern human
waste dispésal systems and electricity in households who werelinvolved
with agency housing programs as compared to those who were not. Table
11-9 gives data on such services and on land and house tenure fer house-
holds in the experimental group who received an agency house from any
source, in comparison to households who did not receive an agency house
from any source.

This table shows that in 1978, two years into the reconstruction

process, agency house recipients differed from non-recipients with respect

te running water and electricity but were like them with respect to
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Table 11-9

Modern Urban Services in 1980 for Households Receiving and Not Receivihg Apency Houses

Either House Neither House
is An Agency is An Agency

House House Total . Statistics
No. 7% No. % No. %
Running Water
No 179 55.6 318 66.0 497 61.8 Chi Square = 8.820
, ' Probability = 0.0030
Yes 143 44.4 164 34.0 307 38.2 Phi = 0.105
Total 322 100.0 482 100.0 804 100.0
Flush Toilet or
Modern Latrine
No 256 79.5 390 80.9 646 80.4 Chi Square = 0.243
Probability = 0.6221
Yes 66 20.5 92 19.1 158 19.6 Phi = 0,017
Total 322 100,0 482 100,00 804 100.0
Electricity in
House
No 164 50.9 297 61.6 461 - 57.3 Chi Square = 9.012
Probability = 0.0027
Yes 158 49.1 185 38.4 343 42,7 Phi = 0.106
Total 322 100.0 482 100.0 804 100.0
Owned House Site
- No 48 14.9 111 23.0 159 19.8 Chi Square = 8.027
Probability = 0.0046
Yes 274 85.1 371 77.0 645 80.2 Phi = 0.100
Total 322 100.0 482  100,0 804 100.0
Owned House
No 9 2.8 48 10.0 57 7.1 Chi Square =15.039
Probability = 0.0001
Yes 313 97.2 434 90.0 747 92.9 Phi = 0.137

Total 322 100.0 482 100.0 804 100.0
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human waste disposal systems. Slightly over 44 percent of the agency
house recipients had runniﬁg water either piped onto their housing sites
or into their houses as cbmpared to 34 percent of non-agency house people.
In the case of electricity, 49 percent of the agency house group had
electricity in their houses while the non-agency house group had tbis
service in only 3B percent of theirs. On the possessicn of a modern
flush toilet or sanitary latrine, the two groups were almost identical
(20.5 as compared to 19,1 percent). With respect to the indicators of
water and electricity, the agency house group appears more modern in

1978 than the non-agency house group.

It is possible, however, that this difference is due to pre-earthquake
differences and not to the differential effects of reconstruction programs
on the two groups. The important duestion is how much change took place
in these characteristics for the two groups after the earthquake and how
they compare to the control group. Table 11-1Q presents figures showing
the percentages of each group who had each modern service in 1975,% the
yvear before the earthquake, in 1978 and in 1980. Table 11-11 shows the
percentage of households that declined, improved or remained the same on
these éervices. "Declined" is defined as going from the modern to non-

modern category and "improved'" is defined in the opposite fashion. The
results of statistical tests are also given in these tabulations.
Before the earthquake, agency house recipients started with 34.5

percent having running water and by 1980, 50.2 had this service. In

comparison, the non-agency house group went from 26.6 percent in 1975 to

* 1975 is used to represent the housing situation just before the earth-
quake which occurred on Feb. 4, 1976. Whenever 1975 is used in any of
these tables it means the immediate pre-earthquake situation. The time
period covered by the data is approximately four years since the final
interviews were conducted in the Spring of 1980.
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Table 11-10

Changes in Water, Electricity and Sewage 1975-1980
Classified by Households Receiving an Agency House
and Not Récéiving -an Agency House

Percentage Change

1975 1978 1980 1975-1978  1975-1980

Running Water ’

Agency | 34,5 44,4 50,2 28.9 41, 4Rk
Non-agency 26.6 34,0 36,0 27.8 ' 41.7
Total | 29.7% 38.2%  41.9% 28.6 41.7
Electricity in House

Agency 41.0 49,1 54.8 . 19,8 32.2
Non-agency | 30.7  38.4 446 25.1 49.5
Total ‘ 34 ,8% 42.7%* 48,8% 22,7 41.1
Flush Tﬁilet or Modefn

Latrine

Agency 18.6 20.5 25.6 10,2 ‘ 38.6
Non-agency 19.5 18,1 19.0 -2.1 9.2
Total 19.2 19.6 21.8% 2.1 20.8
Owned House Site

Agency 73.9 85.1 85.4 15,2 | 16.4
Non-agency 71.8 77.0 81.8 7.é . 12.4
Total . | 72.6 80.2% 83.3 10.5 14.0
Owned House'

Agency- 78.9 97.2 96.1 23.2 ‘21.7
Non-agency 78.8 90.0 92.9 10.2 17.9
Total 78.9 92.9% 94.2 17.7 19.4

* Significant difference between agency and non-agency.

#% These percentages are computed using only the 676 cases that were present
in the sample in both 1975 and 1980. Since 128 cases dropped out of the
sample during this time interval, the percentape changes computed on
differences using the whole sample at Timel will not be the same,



Table 11-)1

Changes in the Percent Who Have Running Water, Electricity and Modern Sewape for Apency llouse Qccupants and

Those Who Did Not Receive Agcncy Houses tor Three Time Periods

Sample _Gruup

1975-1978

1978-1980

1975-1980

Change Catepory

Change Category

Change GCategoury

Declined No Change Jmproved Total Mean Net %|Declined No Change lmproved Total Mean Net Z|Declined No Change Improved Total Mean Netr %
(-1 (0) (+1) Impr.| (-1) (0) (+1) Tmpr. (-1) (0) (H1) Tnpr.
; % % 4 No. % % % 4 No. 7% % % % No, 7%
Runriing Warer
Nou-Agency 1.9 86.8 9.3 482 160.0 .075 7.4 1.1 94,2 4.6 195 100.0 .03 3.3 1.3 B6. 3 17.4 195 100.0 111 1.1
Agency 4.0 82.0 14.9 372 100.0 .099 10.0 1.4 92.9 5.7 281 00,0 .04Y  4.) 1.9 77.9 18.2 281 100.0 .142 14.3
Total 2.7 B6.1 11.2 804 100.0 .085 4.5 1.3 93.6 5.0 676 100.0 .037 3.7 2.4 82.8 14.8 A76 100.0 .14 12,4
Chii Square = B, 07, Probabilicy = 0177, Chi Square = 0,482, Probability = 0.7B58 Chl Square - 9.526, Frob, = 0070,
Ikl = 0.100 Phi = 0.027 Phi = 0.121
T =-0.901, Probability = 0. 1682 T = -0.502, Prohabllity = .H156 T = -0.964, Prob. = .3355
Eiectricity Tty T T T T T T T T T T T T T T T T T T T T T Tt e Tt s T e s e e
Non-Agency 2.9 86.5 10.6 482 100.0 .077 7.7 0.5 9.4 8.1 395 100.0 .076 7.6 2.0 8.8 17.2 395 100.0 .152 15,2
. Apency 6.5 78.9 14.6 322 100.0 .08L 8.1 1.4 91.2 5.3 281 100.0 039 3.9 5.4 76.9 18.2 28} 100.G .132 13.2
Total 4.4 33.5 12.2 804 100.0 .078 7.8 0.9 92,2 7.0 676 100.0 .061 6.1 3.3 79.1 17.6 676 100.0 143 14.3
Chi Square = 9,703, Probabllity = .0078, Chi Square = 3,420, Probahilivy = _1809, Chi Square = 4.807, Probh. = 0.0904, )
Phi = 0.110 Phi = 0.071 Phi = 0.084 :
T = 0.132, Trobabillty — .8948 T = 1.726, Probabllity = 0.0847 T = 0.589, Prob. = 0.5586
sewage - -
Non-Agency 3.5 93.4 3.1 482 100.0 -.004 -0.4 2.3 93.4 4.3 395 100.0  .020 2.0 3.8 90.6 5.6 1395 100.0 .0l8 1.8
Agency 4.7 A8.B 6.5 322 100.0 .01% 1.8 3.9 B7.2 8.9 281 1ao.0 .05) 5.0 6 0 3G.8 13.2 281 100.0 .072 7.2
Total 4.0 91.5 4,5 BO4 100.0 .005 0.5 3.0 90.8 6.2 676 100.0 .032 3.2 6.7 B6. o B.7 676 IN0.0 .DAO 4.0
Chi Syuare = 6.068, Prob. - 0.U481, Chi Square = 7.762, Trob. = 0.0206, Chi Squarve = 14,060, Troh., = (0.05007,
Phi = 0.087 Phi = 0.107 Fhi = 0.146
T = -1.034, Froh. = 0.3014 T = =1.193, Prob. = 0.2336 T , Probh. = (.0763




527

to 36.0 percent in 1980. Chi Square tests were run on the distributions
from which these figures were taken and the results are indicated by an
asterisk next to the totals in each column. An asterisk means the two
groups were significantly different at better than the .05 level of
statistical significance. (In most cases significance levels are far
greater.) |

In the case of running water, tﬁ; two érOups were statistically
different at all three time periods with the group receiving agency
houses always being more modernized. The important question ié which
group changed the most after the earthquake. This question 1is answered
by the figures in Table 11-11 which show declines and improvéments between
1975 and 1978, 1978 and 1980, and between 1975 and 1980, These data
indicate that between 1975 and 1978, 14 percent of the agency house
group improved and four percent declined for a net positive gain of 10
percent in the number of houses with running water, as compared to 9.3 per-
cent who improved and 1.9 percent who declined for the non-agency house
group for a net positive change of 7.4 percent. When the means* of this
distribution of gain and loss for each group are considered, the difference
between them is not statistically significant although it is in favor of
the agency house group. When, however, the amount of change which took
place 1n the two groups is considered it is apparent that the agency housé
groups had a greater amount of change take place. Not only did more

households improve by gaining running water, but more also declined by

*A mean of "0" would mean that everyone remained the same, a mean of -1
would indicate that everyone declined and a mean of +1 that everyone
improved. These means therefore represent the proportion of gain or loss,
If they are multiplied by 100, the net percent who gained or lost,
depending on sign, results. Thus a mean of .250 amounts te saying that 25
percent more households gained than lost the service.
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losing it in this group. This can be easily seen by looking at the
figures which show what proportion of the households remained the same
(88.8 for the non-agency and 82.0 for the agency). This is why the
Chi Square for this distribution is significant. It shows there is a
significant relationship between sample group and amount of change. Even
though more changes took place. in the agency group, the amount of improve-
ment it made as a group is not statistically different than that made
by the non-agency house group. The figurés for change from 1975 to 1980
also show this trend,but to a slightly more pronounced degree. Overall,
more households changed in the agency house group either up or down during
this four year period but the amount of change in terms of net improvement
for the groups as a whole was not statistically different between the
two groups.

The fact that the two groups improved to about the same degree can
be seen most easily by examining the percentage impiovement made by the
two groups over the four yvear pefiod in terﬁs of percentage ingrease frqm
their respective starting points. The agency house group started with
34.5 percent of the households with running water, and registered a total
positive group gain of 14.3 percent which amounts to a 4l.4 percent
increase in the number of households with running water as compared to the
group's starting point. In comparison, the non-agency house group sfarféd
with 26.6 percent with this -service and a net improvement of 11.1 percent
occurred for this group, amounting to a 41.7 percentage gain, a figure
almost identical to the agency house group. Dﬁring the period 1978 to

1980, neither the volume of change nor the amount of improvement achieved
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by the two groups measure significantly different. 1If all time periods

are considered, it can be seen that the agency house group changed .slightly
more during the first two years after the earthquaké, which is to be
expected since it was during this time period that agencies did most of
their work. After that, the agency and non-agency house people were

both more or less on their éwn and changed about the same amount.

The figures for both groups are rather;dramatic, all things con-
sidered, and represent a rapid rate of improvement in this urbanized
service in both agency and non-agency house groups. It will be necessary to
compafe the experimental group figures to control group figures before it
is possible to say whether this improvement is due to earthquake effects
within the earthquake affected area. Before this is done, however, it
will be useful to look at the other ufbanized.services given in this table.

As can be seen, the results for electricity are, in some respects,
similar to those for water. The agency house group registéred higher
percentages of houses with electricity at all time periods and made
significantly more positive and negative changes between 1975 and 1978.
Between 1975 and 1980, however, the non-agency house group made the
largest positive gain,indicating that it beganlto catch up with the agency
house group between 1978 and 1980, This results in no significant
difference in the amount of overall change or improvement in the two
groups for the four year time period. Neither the "t" tests for difference
in mean improvement nor the Chi Square,which tests for differences in
volume of change,show any difference between the two groups except in the

volume of change for the agency house group between 1975-1978. There
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was, nevertheless, a four year positive percentage gain in the number of
houses with electricity for the non-agency house group of 49.5 percent as
compared to a 32.2 percentage gain for the agency house groﬁp.

The conclusion that éan be drawn from this discussion is that
modernization in electricity was about the same in term; of absolute
peréentage gain between 1975 and 1980 for the two groups when measured by
the net proportion of families that benefitted (13.2 agency, 15.2 non-
agency). The agency house group, however, started from a higher base and
its percentage gain was therefore substantially lower than fhe non-agency
house group because a similar absolute amount of improvement results in a
greater percentage change for the loﬁer group. These results seem to
indicate that in the long run modernization iq electricity had very little
to do with the presence or absence of agency housing programs. Although
improvements seem to have ﬁome more quickly for the agency house group,
the non-agency house people improved proportionately more but at a slightly
later period. |

Human waste disposal systems appear to have a different pattern than
water and electricity. First, the agency and non-agency house group were
alike on the possession or non-possession of flush toilets or modern
latrines in both 19?5 and 1978, as indicatéd by a lack of significant
statistical difference between them. It was only after 1978 that the
agency house group shows a sign;ficantly higher proportion of people in
the modern category on this service. During both the 1975-1978 and the
1975-1980 time periods,the agency house group shows a higher amount

of positive and negative change with the greatest shift in the modern

direction coming after 1978, Ultimately there was a 7.2 percent absolute
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improvement for agency house people as compared to a 1.8 percent improve-
ment for non—agéncy house occupants in this service. This represents a
38.7 pércentage increase for the former group and a 2.2 percentage improve-
ment for the latter, relative to their s#arting points, which were similar
in this case. The Chi Square tests for differences in amount of change
show that the two groups differed during each time interval. There were
both more pesitive and negative changes taking place in the agency house
group; The "t" tests which measure the average change for each group éhow
that at each time period the average improvement was the same. A mean of
zero would indicate that improvements and declines exactly equal‘eéch
other,rwhile a score of plus one would mean that everyone improved and
minus one that everyone declined. These means are proportional to the
difference in fhe percent who improved and declined. It appears there-
fore that there is no significant differencé between the groups in this
percentage difference with respect toc the absolufe éﬁount of change.

There i1s, however, a difference in terms of what the percentage difference
means in terms of relative impro&ement, éonsidering the starting points

of the two groupé.

The general conclusions to be drawn from this examination of three
urban services is that there was surprisingly little difference between
the agency and non-agency house groups in the amount of absolute improﬁement
that took place in the two groups. In no case were the means representing
improvement statistically different. This is a result of the fact that
the agency group had both higher percentages of declines and higher per-

centages of improvements on all services than the non-agency house group.
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When higher declines are subtracted from higher gains they result in

about the same mean absolute improvement for the two groups. The fact that
the agency house group always shows a greater amount of change indicates
that these programs altered the relative access of people to urban services
more than non-agency housing efforts. In other words, more people who had
services lost them and more who did not, gained them. This amounts to a
substantial shift in access of individual families to services, even when
the average access for the_whole group is the same as for the non-agency
house group.

Because the two groups started from different levels, the percentage
gains represented by these figures differ,depending on service. The non-
agency house group made the high;r percentage gain in electricity, while
the agency house group showed a higher percentagg gain in human waste
disposal. The two groups were alike in the gains they made in water. This
pattern seems to indicate that there was little relationship between being
associated with an agency house program and‘having an advantage in obtaining
urban services. Instead, such services seem to have been more or less
distributed without reference to housing program particiéation. Their
presence in a household is mor~ highly dependent on which community the
household is found in than on their association with an agency program
within that community. There is still a possibility,however, thatldifférent
types of agency programs produced different results with respect to
urban services. This possibility will be examined below.

One point that should not be lost sight of iIs the fact that these

data demonstrate a rather strong trend toward improvement in modern services

for both agency and non-agency house people. TFor the two groups taken
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‘together, there was a 41.8 percentage change in the positive direction
in running water, a 44,3 positive percentage change in electricity and
a 20.8 percentage gain in modern human waste disposal systeﬁs in the
four year period between the time of the earthquake and 1980. This

demonstrates a dramatic modernization trend.

Control-Experimental Croup Differences in Urban Services

The question remains as to whether these improvements differ from what
occurred in the control group, and therefore can be attributed to earthquake
relief activities. Table 11-12 gives a comparison of the control and
experimental groups with respect to the three urban service items. It
shows that in the case of water and sewape, the control group and the
experimental group were alike at every time period, indicating that they
were about the same in modernization, if these services are used as a
measure. Electricity shows a different picture. At every time period
the control group has a higher proportion of households with this service.

Change in the direction of modernization tock place in both groups
following the earthquake but in the case of every service the experimental
group changed slightly more. The difference in amount of change is only
statistically significant in the case of electricity, however. In terms
of percentage change, during the interval between 1975 and 1980, the
greater change rate for the experimental group is particularly noticeable,
The following tabulation (Table 11-13) shows the difference in percentage
change in the control and experimental groups for this four year period.

It appears that although the contraét in amount of change within time

periods between the control and experimental groups is small and insignificant




Tahle LL-12

Changes in Water, Electricity and Sewage, 1975-1980, For the Control apnd Experimental Groups

Total Change,1975-1980

1975 1978 1980

Control Group Experimental Group _ Contrel Group  Experimental Group Countrol Group  ELxperimental Group  Contrel  Exper.
No. A No. X No % No. x No, z No - %
Running Water
No 377 65.8 365 70.3 329 57.4 497 él.B 278 55.2 393 58.1 -10.6 -12.2
Yes 196 34,12 239 29.7 244 42,6 307 38.2 - 226 44.8 283 41.9 +10.46 112.2
Total 5713 L00. 0 804 100.0 573 100.0 804 100.0 - 504 100.0 A70 100.0 - -
Ch{ Square = 3,107, ['rob. 0.07B0 Chi Square = 2.768, I'vob. 0.0961 Chi Square = 1_018, Trob., = 0.3130
Flush Tollet eor -
Modern latrine
No 460 80.3 650 - BO0O.8 450 8.5 646 BN. 4 396 7R.7 529 8.2 . - 1.4 - 2.6
Yes l 113 19.7 154 19.2 123 Z1.5 158 19.6 10J 21.3 147 21.8 + 1.» + 2.6
Tocal 573 100, 0 B804 100.0 573 100.0 BOA4 1000 504 100. 01 676 Loo. 0 - -
Chl Square = 0.069, Prob. 0.7932 Chi Square = 0.678, Frob. 0.4103% Chl Sdu;n’rr = 0.032, Prob.=0.8574
Flectricity
No 317 55.4 524 65.2 267 86,7 461 57.3 214 424 T4 51.2 13.0 4.0
Yes 256 44.6 280 4.8 306 53.3 43 4.7 . 290 7.6 310 48.8 +13.0 4.0
Total 571 100.0 804 100, 0 573 o000 ’0N4 100.0 504 100.0 676 100. 0 ~ -
Ch1 Square = 13.500, Proh. = 0.00{(2 Chi Squate = 15.375, Prob. 0.0001 Chi Square = 3.885, Froh. = 0.0029

1259
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in terms of absoclute percentage differences, there are greater differences
in the rate of change in the two groups when their starting'poinfs are
taken into account. Data not presented here indicate that there were

more pecple who both gained and lost in urban services in the experimental
group, but when net gains are considered, the two groups wére very similar
although the experimental group,<because of its lower starting point,

made higher percentage gainé in proportion out of tﬁe same amount of

absolute increase,

Table 11-13

Percentage Change in Urban Services 1975-1980 in
the Control Group and Experimental Group

Percentage Change - 1975-1980

Urban Service ' Control Experimental
ﬁunning Water ‘ 31.0 41.1
Flush Toilet or Modern Latrine 8.1 13.5
Electricity 29.1 ‘ 40.2

Percentage change = %1980-%1975/%1975 x 100

The lack of significant differences in improvement between the
experimental and control groups means that the general trend toward improve-
ment in urban services can not be attributed to special earthquake related

influences in the experimental group that were not present in the control
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group. In particular, they can not be attributed to programs being carried
on there. WNevertheless, one must not lose track of the fact that both the
experimental and control g&oups made significant gains in running water

and electricity and more modest ones in human waste disposal, showing a
strong general trend towards modernization in the country as a whole. This
trend itself may be partially attributable to the effects of the earthquake
on the country as a whole through the boost it gave to economic activity in

general and to public programs related to urbanized services.

Differences Among Program Types in Urban Services

If the urban services found in particular households are examined in
terms of the type of reconstruction program they were associated with,
insight can be gained into which types of programs were associated with
the greatest amounts of change. This is done in Table 11-14 which
demonstrates that for every time period there was a relationship between
type of housing program and the percent who had modern water or electricity.

L '
There was, however, no :efationship between program type and percent with
modern sewage at any of the time periods.

The program types used can be defined as follows:

l. No Program: Households who did not receive either

lamina or an agency house, either temporary
or permanent.

2. Lamina Programs: Households who received lamina either freé

or at a subsidized price but did not receive
either a temporary or permanent house.

3. Temporary Housing: Households who received a temporary house of

wood and lamina built by an agency, but did
not receive a permanent house.




Tahle 11-14A

Modern and Kon-modern Water Supply by Program Type
_(Modern = Faucet in ilouse or on the llousing Site)

Total
1975 1978 1980  __Twmprovement

Not Modern Modern “Total bot Modern Madern Total Not Modern ~ Modern Total noDif- 2
Progran Type No. % No. % No. % Ne. % No. % No. Z . No. % No. % _ No, % ference (habge
No Program 225 71.4 90 28.6 315 100.0 196 62.7 119 37.8 315 100.0 143 57.7 105 42.3 248 100.0 +13.7 +47.9
Lamina Tregram 137 76.1 43 23.9 180 100.0 | 130 72.2 50 27.8 180 1o0.0 [ 117 706 42 26.4 3159 100.0 -+ 2.5 41005
Temporary Houslug 108 57.4 B0 42.6 188 100.0 96 51.1 92 48.9 188 100.0 76 hb. 6 87 53.4 167 100.0  +10.8 +25.4
Permanent Houslng 95 78.5 26 21.5 121 100.0 75 62.0 46 ‘.0 121 1000 57 53.8 49 46.2 106 100.0  +24.7 +114.9
Total 565 70.3 239 29.7 804 100.0 | 497 61.8 307 38.2 804 100.0 { 393 58.1 283 41.9 676 100.0  +12.2 +41.1

Chi Square = 2).878 Chl Square = 17.490 Chl Square = 25,317

Probabillcey = 0.0001 Probability = 0.0006 Probability = 0.0001

Phi = 0.165 Phi . = 0.147 Thed = 0.1%4

VLiEs




Table 11-14B

Modetn and_Non-Modern Source of Tdpht; Flectricity or No Electricity
by Program Type

Total
1975 1978 ‘ 1980 Improvement
No Electricity Electricity Total No Electricity Electriclty Total No Electxicity Electricity Tokal A Dif- b4
Frogram Type No. 4  No. % No. z No. F3 No, % No. % No. % No. = No. % fcrenee Chanpe
No Program 200 63.5 115 36.5 35 100.0 178 56.5 137 43.5 315 100.0{ 123 49.64 125 50.4 248 1000 +14.0 +38.4
Lamina Program 142 78.9 18 21.1 180 100.0 127 70,6 53 29.4 180 100,0 103 64a.8 56 35.2 159 100.0 +14.1 +66.8

“ Temporary Housing 108 57.4 20 42.6 188 100.0 104 55.3 84 46,7 188 100.0 Al 43.6° 92 536.4 163 100.0 4138 32,4

<

Permanent. Housing 74 6l1.2 47 38.8 121 100.0 92 43.0 69 57.0 121 100.0 49 406.2 57 53.86 106 Jou.0  +15.0 4387
Total 524 65.2 280 34.8 B4 100.0 461 57.3 343 42,7 804 100.0 346 al.?2 130 48.8 h7h  100.0 +14.0 440,2
Chi Square = 21.115 cht Square = 23,462 ' Cht Square = 10.849
Prob. = {.0001 Prob. = 0.0601 Prob. = 0.06008
Phi = 0.162 Phi = 0.171 Phi = 0.158
un
L2
~
s



Table

11-14C

Modern and Non-modern Human Waste Disposal Systems by Propram Type

(Modern = Flush Toilet or Modern Latrine)
1975 1978 1980 Total
o Improvement

Not Modern Modern Total Not Modern Modern Total Not Modern Modern Total % Dif- %
Program Type No. % No, * Ho. % No. % No . % No. 4 No. % No. % No, ¥4 [erence Change
No Program 246 78.1 69 21.9 315 100.0 252 80.0 63 20,0 315 100. 194 78.2 54 21.8 248 100.0 -0.1 -0.5
Lamina Program 154 85.6 26 14.4 180 100.0 149 82.8 31 17.2 180 100. 135 84.9 24 15.1 159 100.0 +0.7 +4,9
Temporary Housing 148 18.7 40 21.3 188 100.0 150 79.8 38 20.2 188 100. 124 76.1 19 23.9 163 100.0 4+2.6 +12.2
Permanent llousing 102 84.3 19 15.7 121 100.0 95 78.5 26 2.5 121 100. 76 1.7 30 28.13 106 100.0  +12.6 480.2
Total 650 80.8 154 19.2 804 100.0 646 B89.4 158 19.6 804 100. 529 78.2 147 21.8 676  100.0 +2.3 +1ITF-

Chi Square = 5.595 Chl Square 0.993 Chi Square 7.267

Prob. = 0.1331 Prob. = 0.8030 Prob. = 0.0639

Fhi = (0.08) = 0.035 Phi 0. 104

Phi

JLES
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4. Permanent House: Households who received a permanent house
of block and lamina or duralita, or half
block and lamina or duralita or of block
and thatch from an agency.

If a household received several types of aid they are classified
accerding to the highest level of aid they received, with ncne being con-
sidered lowest and permanent housing being considered the highest. Level
in this case is considered to be a reflection of the monetary value of
the aid offered.

The data presented in Table 11-14 show that in the case of water
supply, temporary housing recipients show a higher proportion of people
with modern water supplies ét all time periods. It furthermore shows
that people associated with permanent housing started out with the loWestr
proportion in the modern category, but ended_up second after temporary
ﬁousing people, The group which improved least are those who were
associated with lamina programs. These data are illustrated graphically
in Figure 11-1. |

When the percentage change columm is examined it becomes apparent
that the greatest change took place in the permanent housing category
which improved by 114.9 percent in the four years after the earthquake,
Next came people who were asso~iated with no organized housing program
‘who improved by 47,9 percent. Lamina program and tempdrary housing
program houseﬁolds imprOVed 10.5 and 25,4 percent respectively. These
figures show that being associated with a permanent housing program was
definitely associated with the greatest improvement in water supply and
being associated with no program at all camé next.

With respect to lighting, the lamina program people made the

greatest percentage improvements (66.8 pefcent) and the temporary housing



FIGURE 11-1

PROGRAM TYPE & MODERNIZATION
PER CENT WITH MODERN WATER
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people made the least (32.4 percent). The other two groups, permanent
housing (38.7 percent) and no program (38.4 percent) were about equal.
(See Figure 11-2,) On sewage, the permanent house group again showed the
greatest percentage improvement {(80.2 percent), but this time the
temporary house group was second (12.2 percent), the lamina program

group third (4;9 percent), and the no program people last (-0.5 percent),
actually registering a slight decrease. (See Figure 11-3.)

How are these data to be interpreted? They show that in the case of
two modern services, water and electricity, program type is definitely
associated with significant differences at each time period, but which
program type is associated with the highest degree of moderﬁization depends
on the service being considered. 1In all cases, however, the relationship
is positive. This means that higher modernization is associated with the
programs which offered housing assistance with the higher dollar values,
thaﬁ is, temporary and permanent housing programs,

The data on urban services in 1975 are particularly interesting.
They show that there were systematic pre-earthquake differences between
the groups who were later served by -various types of programs, in their
possession of modern services. In general, the group which eventually
received temporary houses was the most modern before the earthgquake and
those who only received lamina were the least modern. The permanent
‘housing group and the né program group were very similar and in the
middle. These differences are probably the result of the association
of program type with type of community on the one hand and the association
of type of community and modernization on the other. Temporary housing

programs in this sample were concentrated in .the departmental capitals



FIGURE 11-2

PROGRAM TYPE & MODERNIZATION
PER CENT WITH MODERN LIGHTING
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FIGURE 11-3

PROGRAM TYPE & MODERNIZATION
PER CENT WITH MODERN SEWAGE
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of El Progreso and Chimaltenango,while lamina programs were more likely
to be found in smaller places and permanent agency house building projects
in the municipios. Those not affected by programs came from all units.
Table 11-15 shows this relationship.

Modernized services were quite naturally distributed according to type
of community, as shown in Table 11-16., As a consequence of these two
relationships there was an association between program type and moderni-

zation at the beginning of the reconstruction process.

Table 11-16

Percent with Modern Urban Services Classified by Community Type

Type of Community’ Percent with Percent with Percent with

Modern Water Electricity Modern Sewage
Department Capitals 59.5 53.6 33.8
Municipios . 21.9 34.7 . 16.0
Aldeas 10.2 11.4 8.0
Total | 29.7 34.8 19.2
Chi Square 137.824 17.174 47.531
Probability 0.0001 0.0001 0.0001
Phi : 0.414 0.310 0.243

For example, temporary housing programs were concentrated in the
department capitals where modernization was already high, and lamina programs

tended to be found in the smaller places where it was low, In every



Table 11-15

Program Types Cross Classified by Community Types

Housing Program Types

%S

No Housing : Temporary Permanent Total

: Program .- Lamina Program Housing Housing All Types
Type of Community No. % No. % No. % No. % No. PA
Departmental Capital 78 35.1 33 14.9 104 46.8 7 3.2 222 100.0
Municipio 196 48.3 68 16.8 35 8.6 107 26.4 406  100.0
Aldea 41 23.3 79 44.9 49 27.8 7 4.0 176 © 100.0
Total 315 39.2 180 22.4 188 23.4 121 15.0 804 100.0
Chi Square = 233.302
Probability = 0.0001
Phi = 0.538




545

community there were pedple who did not receive any housing aid and
therefore fell into the no programT category, As will be seen later in
this chapter, these people tended to comelfrom the lowest and the highest
socioeconcomic groups in their communities. Organized héusing programs
tended to serve the middle group in the Highlands, and the upper group

in the East.

The amount of change observed in urban services for households in
the experimental group after the earthﬁuake can be seen as a function of
program type, but in interpreting the differences between programs it is
necessarﬁ to keep constantly in mind the fact that there were different
starting points for change for each program, and in addition to this, there
were different community contexts operating on each program type through-

out the process of reconstruction.

Changes and Differences in House and Site Tenure

It is important_to compare agency and non-agency house occupants on
home ownership and on ownership of housing sites in order to see how much
agency programs changed the economic ¢ircumstances of families. Tables
11-10 and 11-17 contain data relevant to this subject. These two tabulations
reveal‘the following facts.

First, Table 11-10 shows that agency house recipients and those who
did not receive agency houses were alike in both house and site tenure
béfore the earthquake. . Although there is a small difference in favor of
agency house people in ownership of the siﬁe itself (73.9 as compared to

71.8 percent),the difference is not significant. During the next two

years a gap opened between agency and non-agency house people and a



Tahle 11-17

1975-1978 197B-1980 1975-19380
Sample Croup ___ Change Category ' ___Change Categoty __thange Category -
beclined No Change Improved Total Hean  Net % | Decllned No Change Improved Total Mean Net i Declined Ho Change Improved Total Mean Net %
-1 [§U)) (+1) Impr. (-1) [{9)] (+1) Twpr. (-1) () (+1) Tmpr.
Z Z % No. % % % % tio. X Z 4 % No. %
Sire Ownership
Non-agency 3.5 871.8 8.7 AB2 1Gu.0 .052 5.2 0.5 95.7 3.8 195 100.0 .033 3.2 2.5 6.1 1.4 335 100.0 ,089 8.9
Apenry 3.1 82.6 4.3 322 100.¢ .112 1.2 1.1 97.% 1.4 231 100.0 . 004 0.3 3.2 81.5 15.3 281 00,0 0121 12
Total 3.4 85.7 11.0 804 100.0  .076 7.6 J 0.7 2%.5 2.8 676 100, 0 021 2411 2.R 84.2 13.0 676 100.0 .102 10,72
Chi{ Square = 6.175 Chi Squave = 4.048 { Chi Square = 2.641
Probabilicty = 0.0456 Probability = 0.1321 Prolbabtlicy = 0.2724
Phi = 0.088 ' Phi = 0.077 | P = 0.2
T = -2.186 T = 2.J00 T = -1.0%%
o Proh. = {1.0792 Trob. = (.0351 Prob. = (.2918
House Ownership - I I - —
Nor-agency 2.3 84.2 13.5 482 100.n0 112 11.2 1.5 96,7 1.8 aG3 00,00 . 0023 0.3 1.5 B4.8 13.7 395 100.0 122 17.2
Agency 0.9 79.8 19.3 322 100.0 _183 18.1% 2.1 97.5 0.4 281 170.0 -.018 -1.8 1.1 80,4 18.5 281 100.0 hid 1704
Total .7 #42.5 15.8 804 100.0 .141 14.1 1.8 a97.0 1.2 676 100.0 -.000 -6.0 1.3 83.9 15.7 676 100.0 143 16,4
Chi Square = 6.546 cht Square = 3.145 T Jii'(?ht—s-iaén' N 1 T4 S
Probability = 0.0379 B ProhabiJbey = 0.720/5 Mrohability = 0,2149
Phi = 4,090 Phi = 0.06H Phai = 0.067
T = =2,514% T = 1.533 T = ~1.753
Proh, = 0.0121 Prob. = 0.1210 Trob. - 0.0801
i
_t-
jo 23
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significant difference emerged. This resulted in 85.1 percent site
ownership for agency house people and 77.0 percent ownership for non-
agency hoﬁse regsidents in 1978, as shown in the detailed tabulations
given in Table 11-9. A similar, but slightly smaller, difference is
found in house ownership'at that time.

Ih the next time period however (l§78-1980), the non-agency house
group achiéved a greater improvement than tﬁe agency house group and
they were no longer different statistically. The figures given in Table
11-17 show declines and improvements in site and house tenﬁre and also
give means,Chi Squares and "t" tests for each service at each time period.
These figures show that there was a greater volume of change for the agency
house group during the 1975-1978 time period. In short, more households
either declined or improved and fewer remained the same. In the case
of éite tenure, tﬁe agency house group gained a statistically signifi-
cantly greater amount, (11.2 percent as compared to 5.2 percent). A
similar result is obtained for house tenure where the agency house group
gained 18.3‘percent as compared to 11.2 percent for the non-agency group.

During the next time interval there is no significant difference in
the volume of change between the groups but the non-agency group gained
significantly more in site tenure and about the same amount in house
tenure. The difference in gain in site tenure between the two groups,
althoggh statistically significant, is quite small (3.0 percent for the
nen-agency group and 0.3 percent for the agency group).

During the four year time period between the end of 1975 and 1980,

the two groups turn out to be equal both in the volume of change as
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measured by both improvements and declines, and tested by Chi Square, and
in the amount of net imprévemént as measured by the means and "'t" tests.
In other words, the two groups started out alike in site and house tenure
and ended up alike four years later. In between, however, temporary
differences had emerged during the first two years following the disaster
when it seemed that agency house recipients were forging ahead of those
who did not receive this kind of assistance, When the figures in Table
11-10 are examined, it will appear that the agency house group actually
gained more in the four year period but statistical tests indicate that
the observed difference is not statistically significant.

Again it is necessary to contrast these changes to those occufring
in the control group before a judgement can be made as to whether they
are related to earthquake reconstruction in the experimental group area.
Table 11-18 gives such a comparison. Tt shows that there were differences
between the control and experimental group at all points in time on both
site and house tenure,with the experimentai'group showing more ownership
of both houses and housing sites. However, when the two groups are
‘compared with respect to tﬁe percentage changes which occurred after the
earthquake, they are similar. The experimental group improved 10.7
percent in site tenure as compared to 10.0 percent for the control group,
a difference of only 0.7 percent in absolute improvement, and it improved.
15.3 percent on house ownership as compared to 13.2 for the control group,
a 2.1 percent difference in.the amount of change.

These figures for both groups reveal a rather large and rapid
improvement in home ownership during the four year period between the

earthquake and 1980, The percentage change in site ownership for the



Tabkle 11-18

Changes in Site and llovse Tenure tor Txperimental and Cenerol Growps Betveen L975 and 198G

o 1975 _ 1978 o %80 Total DIf.1975-1980 % change
_tontrol Group  Fxperimental op. Centrnl Group  Experimental Cp.  Contrul Growp  Experimental — fontrol — Exper.  Coulrol  Exper.
(vmed Housfng Site = No. 3 No. e Mo, % Ne. % Me. % Ha. % '
Mo 204 33.6 220 27,4 176 .7 159 19.8 129 25.4 112 16,7 “tu.0 Z10.7 S1S.5  —14.7
Yes 369 b4.4 534 72.6 377 69.) 65 en. 2 375 Th.4 963 81.3 +10.0 10,/ 415.5 +14 ./
Total 573  100.0 804 100.0  57%  A00L0 804  100.0 504 100.0 675  100.0 - - - -
Chi Square = 10.657 Chi Square = 21.532 Chi Square = 13.815
Prob. = 0.001L Probh. - 0. 0001 Proh. - 0.0002
Fhi = 0.088 Phi = 0.125 Pol = . 104
Owned Nonse
No 158 27.5 170 21,1 109 13.0 57 7.1 12 14.3 19 5.8 -13.2 -15.3 -18.2  -19.4
Yes a1n 72.5 6 8.9 heh 8.0 7487 7.9 432 85.7 637 94.2 t13.2 +15.13 +18.2 +19.4
Total 573 100.0 B4 100,0 573 100.0 804 100.0 504 100.0 676~ 100.0 - - - -
1 Square = 7.491 Chi Square = 44.577 Chi Square =  24.613 '
Prch. = 0.00602 Proh. = 0. 0001 Prob. = 0.000
rhi = 0.074 Phi = 0.180 Phl = .144

6yS
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control and experimental groups combined was 10.3 percent in four years.
This is especially large considering the fact that the improvement came

on top of an already relatively high base of around 70 percent. In owner-
ship of houses, the percentage of absolute improvement for the two groups
combined was 1l4.4 percent, starting from an even higher base of 76.2 percent.
This amounts to a rather remarkable 18.9 percentage increase in house
ownership. These figures demcnstrate a strong trend toward improved socio-
economic status at the household level in Guatemala in general during the
four year period following the disaster. This trend may well be the

result of the infusion of money into the economy following the earthquake

in both groups. The slightly higher rate of change in the experimental
group suggests, however, that reconstructicn efforts may have strengthened
this trend in that region beyond the trend observéd in the control group.
The diffgrence, however, is too small to be statistically significant, given

the size of the sample.

Comparison of Program Types and Tenure

When site and house tenancy are classified by housing program types
and by time periods, the results in Table 11-19 are obtained. These
results show the relaﬁive impact of different types of housing programs
on house and site tenure. In the pre-earthquake period there was no
significant difference between program types with respect to either site
or house tenure. Two years later, after housing programsﬂhad time to
operate, a significant difference between program types emerged on both
house and site tenure. The difference is in the direction indicating that

the more aid a household received,the more tenure status improved. The




Table 11-19

Changes in the Owmership of Houses and louse Types, 1975 to 1980

_ 1975 e . _l%8 1980 Total 1975-1980

Program Type Not Owaed =~ Owned Total Hot Owned Owned Total ~  Not Owned Owaed _Tncal 4 Difference ¥ Change

No. % No. Z No. kA No. % No. 7 No. 4 No. K No. % Nov A
No Program 88 27.9 227 2.1 3115 1ao.o0 77 24.4 238 75.6 313 1000.0 45 18.2 7200 AL.R 748 100.0 + 0.7 13.5
Lamina Program 52 28.9 128 71.1 130 100.0 36 20.0 144 80.0 180 100.0 30 18.9 129 81.1 159 100.,0 +10.0 14.1
Temporary l!ouse 55 29.3 133 70.7 188 100.0 36 19.2 152 80.8B 188 100.0 30 18.4 133 8l1.6 163 100.0 +iD.9 15.4
Perm?nent House 25 20.7 96 -79.3 121 1Q00.0 10 8.3 111 91.7 121 100.0 8 7.6 98 92.4 106 100.0 413.1 16.5

Total 220 127.h 584 72.6 804 100.0 159 10.8 645 B80.2 B4 100.0 113 1A.7 563 831.3 676 100.0 +1.0.8 149

Chi Square = 3.336 Chi Square = L4.486G : Chi Square = 7.628

Probabitity = 0.3427 Probabillty = 0.0023 Probability = 0.05%44

Phi = 0.064 Phi = 0.134 Phed - 106

House Tenure*

No Pregram - b7 21.3 248 78.7 315 100.0 44 14.0 271 86.0 315 100.0 22 'B.o 226 Y1.)l 248 10D.0 +12.4 15.8
Lamina Program 38 21.1 142 78.9 180 100.0 A 2.2 176 97.8 180 100.0 7 ;.h 152 95.6 1539 100.0 +16.7 21.2
Temporary House 46 24.5 142 75.5 188 100.0 7 3.7 181 96.3 188 100.0 9 5.5 154 94.5 163 100.0 +19.0 25,2
Permanent llouse 19 15.7 102 84,3 121 100.0 2 1.6 119 98.4 121 I00.O 1 0.9 105 99.1 106 100.0 +14.8 L7.6

Totral 170 211 6134 8.9 804 100.0 57 7.1 ta7  92.9 804 100.0 39 . 5.8 637 94.2 676 100.0 +15.3 19.4

* Duly tenure of principal house was known in 1975. For 1978 or 1980, if household owned eldther Ehe principal or secondary house they were counted as
an owner. Thig omly shiifted lour casen ta the owned category from what would have been the case 1f principal house ownership was used.

Chi Square = 73.348 Chi Square = 37.765 Chil Square - 9.494
Probabtlity = (.3343 , Probabllity = 0. 001 Probabilicy = 0.0234
Thi = 0.065 7Ph1 = a.217 Phi = 0.119

TaS
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lowest ownership percentage is associated with the no-program group

and the highest with those who received permanent houses. This improve-
ment is also greater with respect to houses than to houée sites. These
data are illustrated in Figures 11-4 and 11-5.

When percentage change is considered, a slightly different picture
emerges on gite tenure. The least change is registered by the '"no
program' group and the most by the permanent housing group, but the
difference is only 3.0 percent. When house tenure is considered,the
greatest percentage change occurred in the temporary house group (25.2
percent) and the least in the no-program group (15.8 percent). The
permanent housing group, however, made only 17.6 percentage improvement,
just slightly above the no-program group. The reason for this is that this
group started from a higher base of 84.3 percent and added 14.8 percent
house ownership, while the temporary housing group began with 75.5 percent
ownership and added 19.0 percent to its base, thus achieving a much higher
percentage change. When figures on gainuénd loss, such as those given
earlier for moderﬁ services and for tenure in comparisons between the
agency and non-agency houses are obtained for each program type and the
mean improvements are compared between gach pair of program types, the
following results are obtained. During the four year period between
the end of 1975 and 1980, there are no differences in the amount of net’
imprévement in site tenure between any pair of program types. With respect
to house tenure, the results show that both permanent and temporaty
housing programs resulted in greater net improvement in house ownership-
than the ''mo program" group. Otherwise the groups are alike in net

improvement.
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FIGURE 11-5
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These figures also indicate that both permanent and temporary housing
programs were likely to supply houses to people who did not already own
houses. However, the temporary housing programs were more likely than
permanent housing programs to do so. As a matter of fact they were 7.6
percent more likely to do so. The people who were not associated with any
program improved the least during this time period.

It will be recalled that the contrel group improved by 15.5 percent
in site tenure, and 18.2 percent in house tenure over this same four year
period. Now it is seen that people who received no aid in housing
improved‘l3.5 percent in site tenure and 15.8 percent in house tenure,

a slightly smaller amount than in the control group. The difference,
however, 1s not statistically different. This seems to indicate that
the greater improvement of other program types in both site and house
tenure is due to program inputs, or to the selection of households for
participation in such a manner that they differed in resources related to
tenure improvement. Later, when the question of how programs matched
théir distribution of assistance to need is examined, this question of
differential selection of households for participation will be given

a thorough look. TFor the ﬁresent it is reasonable to conclude at least
tentatively that program type affected improvements in tenure and the
greatest improvements occurred for temporary house people, and next came

permanent house occupants.

Changes in House Value: Agency Houses

During the course of this study data were obtained to allow an
estimate of the monetary value of houses and household equipment and

facilities. These data make it possible to estiwmate the value of each
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house occupied by each respondent at each time period. The estimates are
based on figures obtained from Guatemalan arcﬁitects who supplied cost
figures for building a standard sized one or two room structure, 4 x 5
meters, using each type of building material.

For example, these figures tell what it would cost in 1978 prices
.to build adobe walls, or walls of block or wood, or to put up a lamina
roof or a tile one. Figures are available for the cost of walls, roofs
and floors as well as other housing features. A house value was
computed for each hecuse by adding together the cost of the walls, roof
and floor and then by increasing the value for each additional room above
two Ey a factor of .25, The resultant figure is only an estimate of the‘
value of a house measured by estimated coﬁstruction costs towards the end
of the reconstruction process. For each time period the same valugs are
used for a house constructed of the same materials and of equal size.

No attempt was made toc inflate values according te rising prices but

]

instead, to hold inflation constant by using a constant value for a‘givén
type of house. There are obvious weaknesses in this procedure and
actual estimates of market value made bj én_expert assessor would be
superior. Such data were nét available, however, and this procedure
supplies the only feasible substitute. The estimates are probably fairly
good when dealing with averages for house types with a high frequency,
although in individual cases they are not necessarily as accurate.

Tables 11-20 ;nd 11-21 pfesent figures on house value for agency
and non-agency houses for three time periods for each house type discussed
earlier. These figures are to be interpreted as the mean dellar value

of houses occupled by households at the three time periods indicated.



Table 11-20

Principal House Values Before and After the Earthquake For Agency

House Recipients Showing Gain and Loss Between 1975 and 1980

Adobe - Tile

Adobe - Lamina
Duralita

Woed -~ Lamina Duralita
Block = Lamina
Duralita

Bajareque - Thatch

Bajareque — Tile

Cane - Thatch

Cane - Lamina Duralita
Patchwork - Any Roof

Half Block or Adobe -
Lamina Duralita

Other

Total

1975 1978 1980 Gain Gain Gain
N House Value N House Value N House Value 1975-78 1975-80 1978-80
0 - - - _ - _ _ _

5 928 5 939 5 1032 +11 +104 +93
172 982 172 367 147 601 -615 =381 - 4234
85 975 85 1742 73 1623 +767 +648  -119
0 - - - - _ - - -

0 - - - - - - - -

0 - - - - - - - -

0 - - - - - - - -

1 1575 1 475 1 475 _ 1100 ~1100 0
19 924 19 1157 18 1463 +233 +539 4306
5 675 5 872 5 1105 +197 +430 4233
287 972 287 846 249 981 ~126 + 9 +135

RS



Table 11-21

Principal House Values Before and After the Earthquake For Non-agency House
Residents Showing Gain and Loss Between 1975 and 1980

1975 1978 1980 Gain Gain Gain

N House Value N House Value N House Value 1975-78 1975-80 1978-80
Adobe - Tile 54 g20 - ok 919 45 999 - 1 + 79 + 80
Adobe - Lamina 3 1013 31 7 957 21 1043 - 56 : + 30 + 86
Duralita .
Wood - Lamina - b4 1065 64 391 52 761 —b674 =304 +370
Duralita '
Block - Lamina 82 1444 82 1934 63 2044 +490 +600 +110
Duralita . '
Bajareque -~ Thatch 11 497 11 369 10 3713 -128 -124 + 4
Bajareque - Tile 16 662 16 551 14 753 -111 + 91 +202
Cane - Thatch 17 427 17 101 16 306 =326 -121 +205
Cane - Lamina .57 789 57 262 52 410 =527 -379 +148
Duralita .
Patchwork - Any Roof 65 928 65 240 55 574 -688 " =354 +334
Half Block or Adobe- 121 1067 121 862 103 1075 -205 + 8 +213
Lamina Duralita
Other 73 950 73 764 62 1015 -186 + 65 +251

Total ‘ 591 1007 1084 792 493 976 -215 - 31 +184

866
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It is important‘to note, however, that households are classified in
terms of the type of house they were occupying in 1978 two years after
the earthquake, and only one house is counted in fhe agency and non-
agency group for each household where multiple houses exist. This was
done in order to separate people who occupied an agency structure in
1978 from those who did not and to look at the relative value of their
pfe-earthquake houses and the houses they occupied two years later in
1980.

These tables reveal that the averapge 1978 agency house was valued
at %846 as compared to $792 for non-agency houses. This small difference
of 354 in house value‘indicates that non-agency houses were about six
percent less valuable than agency houses, not enough difference to
warrant a conclusion that agency house recipients, on an average, were that
much better éff than others, This is espécially true when the figures
on difference in value between 1975 and 1980 are examined. These figures
show that agency house occupants gained $9.00 in house value on an
average over their pre-earthquake houses, while non-agency house occupants
lost $31, not a particularly dramatic diffgrence.

There are, however, substantial differences between house types that
need close examination, For example, the house value for wood and
lamina structures built by agencies was estimated to be $367 on an
average in 1978, while the wvalue of block and lamina or duralita structures
was estimated at $1742. These two types make up the majority of agency
houses and therefore deserve close scrutiny.

The figures given for 1975 estimate the average value of houses
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occupied by people before the earthquake in the house type category,
determined by the houses they occupied in 1978. For example, 172 house-
holds lived in wood and lamina houses supplied principally by The Red
Cross in 1978. These peaple could have lived in any type of house before
the earthquake. The value of whatever house they occupied is used to
arrive at the average for this category in 1975. Most, as earlier data
indicate, lived in adobe structures. The pre-earthquake average house
value for 1978 wocd and lamina house occupants was $982. This means

that their post-earthquake 1978 agency house was worth $615 less than
their pre-earthquake housés on an average. In contrast, the 85 house-
holds living in block and lamina or duralita houses in 1978 gained $767
since their pre-earthquake houses were worth an average of $975,‘and their
post-earthquake 1978 agency houses were worth $1742. By 1980 the wood
and lamina people had gained $234 in house value and were now only $381
less well off than they had been befbre the earthquake. The block andr
lamina households ‘had actually lost $ll9ﬁin house value between 1978

and 1980 and now were only $648 better off than before the earthquake,

It is important to realize how these 1978 to 1980 changes could have
taken place. This table deals only with occupied houses and a given
household may occupy both an agency and‘a non-agency house, and therefore
be included twice in the table. Between 1978 and 1980, 222 households
dropped out of the sample. If those who dropped out of the sample
occupied more valuable houses on an average than those who remained in,
the average house value for the category they came from would decline,

Obviously this could work in the opposite direction also., A second
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way house value could change would Be by adding rooms to the house or by
taking rooms off or by changing the floor, walls or roof of the house.
The reduction in the value of houses occupied by block and lamina agency
house dwellers in 1978-1980 is due either to differential drop out rates
or to households moving from one house to another between 1978 and 1980,
rather than to decrease in the value of particular houses.

The onlyrother category of agency houses with encugh éaSes to make
anywhere near a reliable estimate of house value is the one including
houses made of half and half adobe or block with lamina or duralita roofs,
It will be seen that éuch households livedlin houses worth an average of
8924 before the earthquake, 51157 in 1978,‘and $146j in 1980. They
gained $539 in house value, an increase of 58.3 percent as compared to a
66,5 percent increase in house value over the four year period for
block and lamina house people and a loss of 38.8 percent for the wood
and lamina house occupants of 1978.

It is quite obvious that how a family fared in post-eafthquake
housing was a matter of which type of agency program they were associlated
with. Those who received Red Cross temporary houses made of wood and
lamina had notlrecovered in house value by 1980,but those who received
block and lamina houses, or those who received half and half houses, more
than recovered. They actually improved their housing position, if the
value of the house they occupied is considered.

There is another problem to consider, however. That is the problem
of owﬁership and indebtedness. This will be discussed after the value
of non-agency houses has been explored and after differences in program

type have been consldered.
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Non-agency House Value

Non-agency house values similar to those given for agency houses appear
~in Table 11-21. The first point that needs to be noted is the fact that in
every housing category upon which a comparison can be made except '"patch-
work,' pre-earthquake house values were higher for the non-agency house
group than for the agencﬁ house group. On an average, however, the two
groups are very similar with respect to the values of their pre-earthquake
dwellings ($972 for agency house residents and $1007 for non-agency house
residents). As noted earlier, a lot more non-agency house residents

liﬁed in houses made of traditional less expénsive materials such as
bajareque, or cane and plam. It is these houses that bring the average
non-agency house value down to an amount close to that for agency houses.
If only wood and lamina, block and lamina and half and half houses are
considered, the types which predominate in the agency house category,
non-agency house occupants, registef a higher pre-ecarthquake house value
of $§1182 as compared to $976. This mean;%that the value of non-agency
house people's pre-earthquake house, for comparable categories of houses
was about 21 percent higher than those of agency house residents. This
appears to mean that agency houses were distributed to‘people who were
slightly poorer than those who provided their own houses of a comparable
sort. It must be rememberéd, however, that a substantial number of non-
agency house reciﬁients were even poorer and lived in houses with low
house wvalues. Given these facts, it appears that agency housing programs
reached the middle socio-economic proup while non-agency houseé were more
common in the upper and lower groups as measured by house value. More

evidence of this trend will be presented later.
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Table 11-21 shows that non-agency house people who provided themselvés
wilth wood and lamina houses after the earthquake had an average house value
of $391 in 1978, $674 lower than their pre-earthquake house value. By
1980, their value had risen to $761 so that they now remained only $304
behind their pre-earthquake status, This is comparable‘to the similar
figures for wood and lamina agency houses and similar change figures are
observed. Further examination of the table will show that those wh§ built
block and lamina or duralita houses for themselves had lived in the most
expensive houses before the earthquake ($1§44 average value) and ended
up four years later with the highest house value of any group, either
agency or non-agency ($2044), The group living in the least valuable
houses before the earthquake were those who occupied cane, palm or pole
houses with thatch roofs after the earthquake. Thelr pre-earthquake house
value averaged only $427 and their 1978 post-earthquake self-provided
housés were worth only $101, They also remained the lowest group four
years after the earthquake.

In general this table shows that there was a direct relationship
between the pre-earthquake house value, and the value of the post-earthquake
house constructed by or for non—agency house people. Thié ig of course
what would be expected since house construction depended upon a household's
own resources rather than upon agency aid, except for the small amount of
help in the form of lamina distribution. Lamina distribution programs
could add no more than $50 to the value of a house,

If the house values of households before the earthquake are
correlated against their post-earthquake house values, an estimate of

how closely reconstruction reprcduced the pre-earthquake housing situation
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can be obtained. This was done for the whole experimental group sample
and for the agency and non-agency house sample separately,using zero

order correlations. The results are as follows:

Table 11-22

Correlatlons Between Pre and Post-earthquake Principal House
Values for Agency Recipients and Non-recipients

Correlation Probability Greater

Samples and Time Periods No. Coefficient Than Zerg
Total Sample | |

1975-1978 804 0.4472 . 0.0001

1975-1980 676 0.4806 0.0001
Received Agency House

1975-1978 325 0.2616 0.0001

1975-1980 285 0.3299 0. 0001

' .Did Not Receive Agency House b |
'1975—1978 479 | 0.5674 0.0001

1975-1980 ©391 0,5852 0.0001

First,it is apparent that there is a positive relationship between the
value of the pre-—earthquake houses occupied as principal héuses by the
whole experimental group sample and those they occupied after the earth-
quake at both 1978 and 1980, This is reflected by the moderately high
‘correlations of ,4472 and ,4806 for these periods. 1In other words, there
was a tendency for people with relatively expensive houses before the

earthquake to occupy relatively expensive ones after and for those with
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low cost houses to do the same. The relationship is far from perfect,
however, indicating considerable Shifﬁ in relative house values after the
earthquake, |

When people who received agency houses and those who did not are
used as separate samples and these same correlations run, considerable
difference emerges in this relationship. The correlations are much
higher for the non-agency house group than for the agency house category.

Both, however, are ﬁositive and'significantly ﬁifferent than zero,
indicating that there was a relationship between pre and post-earthquake
house value at both time periods for bo£h groups. It is apparent,
howeyer, that when people built their own houses, or hired someone to do
s0, as was the case in the non-agency house group, there was greatér
corfespondence in pre and post-earthquake house values than when agencies
supplied the post—earthquake house.

This means that agencies were much more likely to supply a high value
post-earthquake house to households with a low value pre-earthquake house,
or to supply a low value post—earthqﬁake house to a household with a high
value pre-earthquake house, than was the case when people built their own
houses. In short, agency housing progfams produced a good bit of shifting
in relative house value among households after the earthquake as compared

to what happened when people built their own houses.

Changes in House Value and Program Type

In evaluating housing programs, the question arises, "How did

different types of housing programs affect the wvalue of the houses disaster

victims eventually occupied after the earthquake?” Did all programs
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yield the same benefit to disaster victims or were there significant
differences among them? Tablé 11-23 presents data related to these
questions by classifying house value for the principal house occupied by
each household at four time periods by the type of housing prbgram the
household was associated with during reconstruction. The figures given
in the table are dollar values for principal houses computed on the
baéis discussed earlier. These data are illustrated graphically in
Figure 11-6.

It is important to realize that although‘households are classified
according to what type of program they were associated with, the principal
house can be either an agency or a non-agency house, even when a household
received a house from an agency. This is because the principal house is
defined as the house the household head sleeps in.. If the family has an
agency house and it is not used as thelprincipal house, its value will
not be included in thesg tables. The data therefore measure how much a
household benefitted in the value of theif;principal house, by being :
assoclated with a certain type of housing program, regardless of how the
agency house is used. 1In most cases the agency house is used as the
principal house and therefore these values come close to represeﬁting the
values of those houses for the agency house groups.

The first thing to be noted about thé figures in Table 11-23 is the
fact that pre-earthquake principal house values were nearly equal-for the
various groups. Table 11-24 presents the results of statis;ical tests
run between mean house values for each palr of program types for each

time period and will help in interpreting differences found in this table.



Cowparison of Program Types in Terms of House Values for the Principal House at

Tahle 11-23

Various Time Perilods

Value Day After % Re- % Re-

Pre-earthquake 1975 Earthquake,Feb.1976 House Vulue 1978 House Value 1980 Galo or Luss % Lost covered covered

Program Type N Mean ~ St.Dev. N Mean  St.Dev. N Mean  St.Dev. N Mean St.Dey. 1975-78 1975-80  1975-76 1978 1980
No Program (1) 315 1018 613 315 434 640 315 856 742 248 1022 875 -182 - 16 -58.2 B2.5 98.5
Lamina Propram (2) 180 904 380 180 275 312 1o 691 566 159  BR49 688 -3 - 55 -69.6 76.4 93.9
Temporary House (1) 188 1.1 506 188 172 388 188 H86 484 161 660 707 -500 -326 -82.6 49.3 669
Pormancnt House (4) 12} 1007 340 121 207 248 121 1410 583 106 1554 597 +403 +547 -79.4 140.0 154.3
Total Experimental 804 991 509 804 303 488 804  Bl6 689 676 977 805 -175 - 14 -69.4 82.1 98.6

£9S
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Table 11-24

Between Means for House Value at Four Time Peripds

Probahilities That Observeil Differences Could Have Occurred by Chance Computed for T Tests

No Program
Lanina
Temnorary

Permanent

- Pre—carthyuake 1975

‘Ripght After Earthquake 1976 Earthquake +2, 1978 Eaithquake +4, 1980
No Propram Lamina Temp. Perm. No Program  Lamiua Temp. Perm. No Program Lamina Temp . Perm. Nn Program Lamina Temp. Perm.
Tl : T2 T3 T5
(1) (2} (&) (4)
(1) - . D029 . 3016 . 5057 - L0002 . 0001 . 0001 . 0056 . 0001 . 000 - . 0266 . 0001 .00c1
(2) - . 0809 0148 - L0051 L0355 - L0002 L0001 - L0156 . 0001
(3) - L6571 - . 3348 - L0001 - L0001

4

696
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It shows that only two significant differences occurred. The first was
between the value of pre-earthquake houses occupied by '"no program'
households and households who participated in "lamina programs.' The
difference of $134 is statistically significant. These two groups
represent the extremes in the distribution of housing wvalue in the
pre-earthquake period. Before the earthquake, the "no program' people
lived in the most valuable houses on an average, and the peeple who
eventually received lamina lived in the least valuable ones. The second
significant difference is between those who received lamina and these
who received permanent houses, Here the differeﬁce of 8103 is also
significant. This alsc indiéates that the permanent house group ranked
second in the value of their pre-earthquake houses but were not statisti-
caily different from either the no program group or the temporary house
group. |

It is interesting that "no program" households and those receiving
temporary housing or permanent housing élsplay no pre-earthquake difference
in housing value. They were only a few dollars apart on the average before
the earthquake. What will become appareﬁt by examining the table is the
fact that by féur years after the earthquake, large significant differences
had emerged between these groups in the values of their principal houses.
Table 11-24, for example,‘shows that for £he last time period, 1980,
every program type is significantly different in house value Irom every
other one. Whereas the range of average house values was from $904 to
$1038, a difference of $134 in the pre-earthquake period, the range in
1980 was from $660 to $1554, a difference of 5894,which is 6.7 times as

great as the pre-earthquake difference.
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This table also shows the value of houses occupled by disaster victims
after they have been depreciated for earthquake damage. These are the
figures given for 1976. They are derived by reducing the pre-earthquake
house value by the proporticn of damage éuffered. -They therefore give an
estimate of the monetary impact of the earthquake on housing. They show,
for example, that on an average for all groups taken together, house value
was reduced from $991 to $303 by the earthquake, a loss of‘69.4 percent.

The households associated with different programs suffered different
amounts of loss. Table 11-25 shows, for example, that people who received
temporary houses suffered the greatest loss, 82.4 percent of their average
pre-earthquake house value, and these who received "no housing" suffered
the least, 58.2 bercent on an average. If Table 11-24 is consulted, it
will be seen that there were significant differences in average house wvalues
after loss between all pairs of groups except the permanent and temporary

house groups, both of whom have high losses recorded in Table 11-25.

Table 11-25

Percentage Differences in House Values for the
Principal House Between Various Time Periods

Percent
Percent Loss Percent Re- Percent Re- Change
Propgram Type ' 1975-1976 covered 1978 covered 1980 1976-1980
No Program -58.2 82.5 98,5 + 97.2
Lamina Program -69.6 76.4 . 93.9 +151.3
Temporary House -82.4 49.3 66.9 +182.6
Permanent House -79.4 ' 140.0 154.3 +581.2

Total -69.4 82.3 98.6 +222.4
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This differential effect of the earthquake on people associated with
different progfam types meant not only that some lost more than others,
but that there were different amounts of effort and monetary input
necessary to bring them back to their pre-earthquake level of housing
value. Since different programs actually expended different amounts of
gffort and money to help disaster victims and employed different strategies
and offered different housing types, it is no‘wonder that significant
aifferences emerged in principal house values.among all groups by 1978,
two years after the disaster. By 1980, these differences had become
even greater.i

This fact can be clearly seen by noting first that Table 11-24 shows
significant differences between all pairs of program types in both 1978
and 1980, and then by looking back at Table 11-23 at the actual dollar
amounts involved. The total dollar gain or loss between 1975 and 1980
for each program type is as follows:

1980-1975

Program Type | (gain or loss)
No Program ’ -5 16,00
Lamina Programs ‘ -$ 55,00
Temporary Housing | -$326.00
Pefmanent Housing +$547.00
All Types ' . -$ 14.00

These figures seem to indicate that on an average, only one group
had actually regained the equivalent of the full value of their pre-

earthquake principal house by 1980, the permanent housing group. This
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group had actually made a $547.00 gain equal to 154 percent of recovery.
For all practical purposes the no prégram and lamina program households
had recovered in principal house wvalue by 1980, being only a few dollars
behind their pre-earthquake situation. It is the temporary housing
group which shows the greatest distance to go to attailn recovery. it

is $326.00 behind its pre-earthquake principal house value. This is
equivalent to a 33.l‘percentage loss in comparison to its pre-earthquake
value and therefore represents only 66.9 percent of recovery.

Table 11-25 offers information useful in interpreting these
differences in program type. First, it shows that the temporary house
group suffered the greatest percentage loss in the disaster, 82.4 percent,
If the changes in house.value‘between 1975 (when the value was 82.4 percent
less than pre-earthquake because of damage) and 1980 are examined, it
will be found that temporary housing people gained 182.6 percent in house
value during the reconstruction process up to 1980,over the value of their
earthquake damaged houses, that is, whefé they stood the day after the
earthquake. This is a greater percentége gain towards recovery than for
either the '"mo program,!" or "lamina program" group. They end up,
however, being farther away from recovery than these two groups because
they had farther to go to reach that point. While the "no program" group
is 98.5 percent recovered in 1980, and the lamina program is 93.9 percent
recovered, temporary house people are still only 66.9 percent of the
way back to their pre-earthquake house vaiue. This of course assumes
that prinéipal house value can be used as a measure of recovery.

Of course the glaring exception in the opposite direction is the

permanent housing category. It gained 581.2 percent between its low
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value after the damage and recovered by 154.3 percent Even though this
group also suffered a heavy loss (79.4 percent of its pre-earthquake
house value), the value of the houses received from agencies was far
greater than that for other groups.

One cof the most interesting aspects of these findings relates to the
"no progrém" people. These households received no housing assistance
in either the form of lamina distribution, temporary orlpermanent housing.
Yet, by.1980 they were 98.5 percent recovered, ahead of either the lamina
recipient group or the temporary house group. It will be recalled that
when thelr house types were examined it appeared that they had built
houses comparable in type and value to those they had occupied before
the earthquake. The.question to be considered now is, "How could they
have recovered as fast as the grouﬁs receiving more aid?" One answer is
that they experienced less loss than any other group (58.2 percent).
Another answer is that by and large this group was better off economically,
as shown by their pre-earthquake house Q;lue which was higher than any
but the permanent house group. In short, many households in this group
probably had more private resources upon which to depend in reconstruction.
But there 1s a possible third answer. More of them may have borrowed
money in order to finance their own personal reconstruction projects.
It is necessary therefore to examine borrowing and housing rélated debt
before these figures on relative housing recovery can be assessea fairly.
For example, the temporary house people may be $326 behind in house value
but at the same time, they may have accumulated less debt or the "no
program" people may be only $16 behind full recovery, but be deeply>in

debt as a result of the disaster.
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Before this is done, however, another complexity in the data has to
be considered. It will be recalled that 193 of the households in the
' sample actually had two houses rather than one. Sixteen of these had
even received two houses from an agency. In the above discussion only
one house, the principal house, was considered for each household and
other houses occupied by the household were ignored. This made it
possible to compare pre and posf—earthquake houses in terms of house
value on a common definitional basis. Because of the fact that only the
principal house was recorded for the pre-earthquake period, and damage was
reported on this house only, when comparisons are made with the pre-
earthquake period it is necessary to focus on the principal house because
it is the only one recorded during all time periods. Actually, some
households may have occupied more than one house before the earthquake, but
no data was collected for the pre-earthquake period for secondary structures.

Starting with the year 1978, up to two houses were recorded for each
household where they existed and were occufied as dwellings. This makes
it possible to compare program types for 1978 and 1980, using the total
value of the two houses taken together for households that own two,

Table ll-26\shows the value of the principal house for each program
type for each time period and, for 1978 and 1980 it also furnishes the
total house value for households in each category allowing all the houses
they occupied to be included-in their total house value, In addition, it
gives the number and percentage of households who had two houses. The

first thing to note about this table is the large differences between

"no program' and "lamina program' households on the one hand and "temporary"



Table 11-26

Comparison of Princlpal House Value With Total House Value as they Relate to Different Program

Types, for Three Time Periods

Princlpal House Value

No.With % With
2 Houses 2 Houscs 2 Houses 2 Houses

No.With

Z With

Total ilonse Value

Percent Re-
covered Using
Principal

Percent Re-
covered Us—
ing Total

Program Type Nw 1975 i976 1978 N 1980 1978 1978 1980 1980 N 1978 N 1980 House Value House Value
No Progfam 315 10238 434 856 248 1022 38 12.1 35 14.1 315 a56 248 1155 98.4 111.3
Lamina Program 180 904 275 691 159 a49 29 16.1 16 ]0.1. 180 840 159 934 93.9 103.3
Temporary House 188_ 986 1?2 486 163 659‘ 79 42.0 46 28.2 188 712 163 864 66.8 87.6
Permanent House 121 1007 206 1410 106 1554 47 38.8 21 19.8 121 1951 106 . 1791 154.3 177.9
Total 804 991 303 816 676 977 193 24.0 118 7.4 804 1022 676 1132 98.6 114.2

* "N" {5 the same for 1975 1976, and 1978.
are not significant differences between no program and lamina programs, and lamina programs and temporary housing programs in 1978,

temporary housing and lamina programs In 1980 dn total house value.

There are significant differences between each palr of program types, using principal house value, but there
and nonc between

9.6
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and "permanent housing" households on the other in terms of the percent
vtho have tweo houses in 1978, The table shows that 42 percent of the
temporary housing people have two houses, and almost 39 percent of the
permanent housing people do also, but only 12 percent of the no program
and 16 percent of the lamina program people have twoc houses, This appears
to mean that housing programs which supplied whole houses were more

likely to result in a household having two houses than when people con-
structed their own houses as was the case.in both "no program’ and "lamina
program'" households. This difference between program types in the number
of households with two houses is statistically significant at both the
1978 and 1980 time periods as measured by Chi Square. (Chi Square, 1978 =
78.825, Prob. = .000l; Chi Square 1980 = 21,493, Prob. = .0001.)

When average total house values for 1978 and 1980 are compared to
principal house values, it will be seen that the average house value for
each program type is increased., Because there are different proportions
of two house families in the various‘groups, however, the total house
values do not remain exactly proportional to principal house value across
programs. As a result, slightly different conclusions are obtained from
comparing program types using total house value than when using principal
house wvalue. |

First, when only principal house values are used, there is a
significant difference between the mean principal house values, between
the "no program" and "lamina" group, with the mo program group being
higher. When total house values are employed, this difference disappears.
This is probably due to the fact that four percent more lamina program

people owned second houses, and the inclusion of these houses in average
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house value increased their average value more than was the case in the
no program group. This reduces the amouﬁt of difference between the two
groups below the statistical significance level. The second contrast
between results obtained from using only the principal house and using
both houses 1s that no difference occurs between "lamina' and "temporary
house' people when both houses are used, but there was a difference when
only the principal house was considered. Again, this is probably due to
the much greater percentage’of temporary-house people who had two houses,
thus ralsing their total house wvalue préﬁortionately more for that group
so that it comes close to equaling the lamina program average. For
example, total house value is 5149 more on an average for the lamina group,
but $226 more for the temporary house gfoup. This differenég closes the
gap in house value between the two groups that seemed to exist when only
principal house value is considered.

The final difference in result agaiﬁ_relates te comparisons between
these two groups in the 1980 time period? The principal heuse comparisons .
show that the "lamina group"‘is significantly higher in house value than
the "temporary house group' but when total ﬁouse value is considered they
are statistically similar.

These differences in results obtéiﬁed using total house wvalue rather
than principal house value really do very little to change the interpreta-
tion to be made of the basic data. Thére‘are significant differences
in house value in favor of the group receiving the most expensive form
of aid, permanent housing. Furthermore, the no program group remains
statisticaliy different from the temporary house group and the lamina

group in 1980. Also, the order in which the groups fall in terms of
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house value does not change. The group with the highest value is permanent
housing and the one with the lowest 1is temporary housing even when two
houses are counted. In additiomn, people who received no housing aid at
all remain second in total house value just as they were for principal
house wvalue.

The major difference between the two methods is that the range of
values between highest and lowest has narrowed,and as a consequence,
differences between house types which rank next to each other in house
value have narrowed sometimes below the significance level. On principal
house value, the lowest category is 42.4 percent of the highest, but on
total house value it is 48.2 percent of that value. This means that there
is slightly less difference between temporary house people and the others
than shows up in previous tables. Figures 11-6 and 11-7 graphically
represent the results obtained from each of these methods and present
a picture of what happened to house values through time. Recovery on these
graphs would amount to the trend line reaching the level it started from
in 1975,

One apparent anomaly needs to be cleared up with respect to the
data in Table 11-26. Close/examination of the table will show that
although 193 households had twe houses in 1978, only 118 were recorded
in 1980. This reduction is due to the operation of two factors. First,
some households dropped out of the sample between 1978 and 1980. The
drop-out rate for households whe had two houses, however, was similar to
that for one house families and therefore drop~cut rate does not appear to
bias the results. The other reason there are fewer two household families
is that some households who had two houses in 1978 had disposed of them

by 1980 in one way or another. One way was to join together twoO separate
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structures to create one house. If this was done, house value was
increased for the.single structure remaining because 1t now had more
rooms and its value was accordingly inflated. Another way was to sell
the house or to tear it down, or to convert it into an animal shelter
or a commercial establishment. 1If any of these things occurred it dis-
appeared from the sample "as a house"” and was therefore not recorded in
the final time period.

In other words, the figures on total house value only count houses
occupied as dwellings and exclude any structures used for other purposes,
It 15 possible,because of this unavoidable anomaly,in the data that
total house values for the temporary and permanent house groups are
underestimated, especially for 1980, if it is assumed that any structure
received from an agency or built by the family, regardless bf its use,
should have been counted. TFor example, some Red Cross houses were
converted into stores or shops and these are not being counted in house
value. The above discussion focuses on improvement in housing and not
on improvement in economic status, even though the data used involves
the value of houses. 1In a later chapter the question of economic benefit

will be considered.

Housing Loans and the Amount of Debt Associated with Program Types

Data were also collected on the amount of money borrowed by house-
helds for purposes of housing reconstruction, A summary of these data is
presented in Table 11-27 which deals with the problem of héw loans
affect the eguity people have in their post—earthquake houses. Hcousing
loans were virtually non-existent in rural areas in Guatemala before

the earthquake. After the disaster the Guatemalan government made money
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.Table 11-27

Relationship Between Housing Loans and Housing Programs and
the Impact of Loans on Recovery Measured by House Value

No Lamina Temporary Permanent
Category of Information Program Program Housing Housing
1. Number of cases, 1978 315 180 188 121
2. Number who received loans 59 31 32 60
3, Percent with loans : 18.7 17.2 17.0 49.6
4, Average amount borrowed for those 1416 1360 923 634
receiving loans '
5. Average net equity for those with 315 288 465 1348
loans (1978 principal house wvalue -
leoan amount) :
6. Average house value 1978 (prin- 856 691 486 ‘ 1410
cipal house)
7. Average loan value for all 265 234 157 314
respondents including those who
didn't receive loans as "0."
d. Average net equity for sample as 591 456 329 1096
whole _ .
9. Pre—earthquake house value 1038 904 986 1007
10-Pegosatarseoveisdabdifafter..., %69 04 33 108.8

using net equity

11.Percent recovered 1980 after 72.3 69.56  48.9 124.0
loans have been deducted, i.e.,
using net equity

12 .Number of cases counted in 1980 248 ' 159 163 106

13.House value 1980 without loan 1022 . 849 660 1554
deducted ‘ ’ ‘
14.Percent recovered 1980 using 98.5 93.9 66.9 . 154.3

principal house value without
loan deductions.
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for housing lecans available through BANDESA, the Rural Development

bank, and earthquake victims could borrow money for housing construction
at five percent interest for up to twenty years. Many pecple in rural
villages and towns were afraid to borrow money because they feared they
might not be able tec pay it‘back and would then lose their land and
houses. However, a substantlal number of people took advantage of this
opportunity, either on their own or were more or less forced to do so

in connection with agency permanent housing programs. Table 11-27 shows
that 182 out of the 804 households in the experimental group took out
loans,amounting to 22.6 percent of the sample. The percentage taking out
loans was nearly the same for the no program, lamina program and temporary
housing program groups (between 17 to 19 percent). In the case of the
permanent housing group, however, 49.6 percent had loans on their houses.
This was requlred in the housing program in Patzun, but even in places
such as Sanarate and Santa Maria Cauque, where no levans were required to
receive an agency house, some households borrowed money for housing
purposes. This could occur to make additions to the agency house or to
build a second house on the housing site,or‘for reasons unrelated to
housing.

The average amount borrowed for those who took out leans 1s alse
shown in Table 11-27. The largest average loan amount occurred in the
no program group and the next largest in the lamina program category.
Actually lamina programs only offered people a $50 contribution at most,
in the form of free or subsidized lamina and the major cost of rehousing
themselves had to be obtained some other way. In other words, with

respect to the need for cash to finance reconstruction, they were almost
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like the no program group. What is most surprising in these data is the
fact that the permanent housing group took out relatively small loansl
compared to all of the others, yet the houses they‘obtained were con-
si&erably more costly. This indicates a large subsidy by agencies, even
where loans were required,and this occurred in only a‘few places.‘

Despite the fact that the temporary housing people who consisted
primarily of those receiving houses from The Guatemalan Red Cross did
not have to pay anything for their houses, seventeen percent took out
housing loans averaging 5923. This amount is over twice the value of the
wood and lamina houses they recei?ed from agéncies. Such loans could have
been used for additions and modifications to their houses, or to build
a second house, but the data indicate that in 1980 the house they were
living in as.a principal house was still only worth $660, according to
estimates based on data from architects. This appears to mean that the
money obtained from loans was spent on things other than housing. Reports
from field observation seem to support tHis contention. Such reports
indicate that some‘people took advantage of the liberal loan policies
to borrow money to buy automobiles or to invest in business.

It is obvious from this table that the less aid a household feceived
in the form of physical building materials or houses, the more they
borrowed (see Line 4, Table 11-27). This borrowed money can be subtracted
from the value of their houses and a new estimate of the degree to which
they recovered in net housing assets or equity can be determined, This
is done for the whole sample in each program type in Lines 8 and 10 of
Table 11-27. When net equity is compared to pre-earthquake house value,

a percentage recovery can be computed on this basis, These figures are
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given in Lines 11 and 12 of the same table. These figures show that
there is no change from earlier tables in the order in which program
types come in terms of recovery, but the percent of recovery achieved is
a good bitllower than when principal house value without deducting loans

is considered. The following tabulation summarizes pertinent data,

Percent Recovered 1980
Using Principal House Value Using Net Equity

No Program 98.5 72.3
Lamina Program 93.9 69.6
Temporary Housing 66.9 48,9
Permanent Housing 154,3 124.0

It can be seen that by deducting loan value, 'no program,' "lamina

program’' and "temporary housing programs" are about equally affected.
Permanent housing programs are affected least, considering the percentage
difference between the principal house value undecremented by loans as
compared to that same value after loans have been deducted. Conclusions
concerning the relative standing of program types are not therefore
substantially affected. Figures 11-8 and 11-9 illustrate these data and
should be compared to Figures 11-6 and 11-7 to obtain an impression of

how conceptions of recovery are affected by the methods employed to measure

it.

Conclusions Concerning Program Types

All of the data presented so far concerning different housing programs
leave the clear impression that temporary housing programs had the effect

of slowing down, perhaps even preventing, recovery in housing. Such
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programs provided a shelter that was adequate to meet people's needs

for several years and people receiving them seem to have delayed con-
structing more permanent houses. In the meanwhile, inflation has’
increased housing costs faster than incomes, and in addition, political
viclence in the countryside has brought governmental and agency assistance
to a standstill, especially in the Highlands region. Because of these
intervening factors, it is difficult to predict what would have happene&
to these temporary house people under "normal circumstances." It was
clear in 1980, however, that they were lagging behind other groups in
the recovery process, All things considered, 1t appears that they would
have ended up better off in 1980,had they been associated with any other
category of program shown in the tables examined above.

Comparison of Changes in House Value Between the
Control and Experimental Groups

It is now necessary to compare éhanges in house vaiue between the
control and experimental groups in order ‘to determine the relative extent
to which reconstruction programs produced benefits beyond the trend toward
improvement in housing taking place in thé country due to normal develop-
ment processes.

Table 11-28 shows the mean principal house values for the control
and experimental groups at four points iq,£ime and gives the results of
statistical tests for differences between means.* These data show that
before the earthquake, principal houses in the experimental group were
worth an average of $242 more than in the control group. These values

were 132.3 percent higher for the experimental group and a;é statistically

significant.

*Two-way analysis of variance procedures were used for this purpose.




Table 11-28

Comparison of Experimental and Control Groups on Mean House Values
at Four Time Periods

Control
{weighted)
Pre-earthquake Mean House $749
Value
Standard Deviation $624
Number of Céses 544

Prob.of no difference in means
(from ANOVA)

1976 Mean House Value 5649
(house value after de-
preciation for damage)

Standard Deviation 5592

Number of Cases 544

Prob. of no difference in means
(from ANQVA)

1978 Mean House Value $800
Standard Deviation 5626
Number of Cases . " 544

Prob, of no difference in means
(from ANOVA)

1980 Mean House Value $922
Standard Deviation ' $725
Number of Cases 479

Prob. of no difference in means
{from ANOVA)

0.0001

0,0001

0.6706

0.2296

Experimental

$991
$509

804

$303

$488
804

$816
$689
804

$977
$805
676

Difference
(C - E)

-242
+115

-375

+346

+104
-375

- 16
- 63
-375

- 55
- 80
-197

Ratio Between
Control and Experimental
E/C 100

132.3

46.7

102.0

106.0

68¢
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In 1976,at the time of the earthquake, the experimental group
dropped the equivalent of $688 in house value as compared to $100 for
the control group due to earthquake damagé. Now the experimental
group house values, instead of being 134.3.percent of contral group
values, are only 46.7 percent of those values. By 1978, however,
they have risen to 102.0 percent of contrel group values and by 1980,
to 106.0 percent of those values.

In the case of both groups, house values increased after 1976.
This must be taken into account in measuring recovery. For example,
between 1975 and 1980 the control group- increased $173 in house value,
which amounts to a 23.1 percentage increase over the four year period.
During this samé period the exﬁerimental-groﬁﬁ went from an average
house wvalue of $991 in 1975 to $977 in 1980, a decrease of $14, or
of 1.4 percent. o

Since the control group had gained 23.1 percent during the post-
earthquake périod and the experimental éféﬁp had lost i;h percent in the
same period, it is apparent that the'expérimental group has fallen
behind the general economic trend during: this period and is now about
24.5 percent behind what it would have been without the earthquake. Of
courée this assumes thaﬁ the-percentagéichangevin the control group
represents a general economic trend in Guatemala, which is not necessarily
earthquake related.

Another way to put this same argument . is to say that the experimental
group had houses worth 132,3 percent of‘hhoéelin thé control group before
the earthquake. To recover from their %pwnpoint of 46,7 percent of the

contrel group value (which,resﬁlted from earthquake losses), they had to
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agaln achieve a ratio in wvalue of 1 to 1.323, By 1980, however, this
ratio had reached only 1 to 1.060. In order to be fully recovered, the
experimental group would have to increase its housing value up to the
ratio equal to the pre-earthquake ratio in relationship to the control
group. This requires a 24.8 percentage increase over their present level.
The difference between the 24.5 arrived at earlier, and 24.8 is due to
rounding errors.

Using this reasoning, it appears that the experimental group was
about 80 percent recovered by 1980. This estimate is derived from
taking the percentage that 106.0 is of 132.3 (106.0/132.3 x 100 = 80.1).
This figure (80.1 percent) is 19.9 percent away from recovery. It
requires a percentage increase in house wvalue of 24.8 percent to reach
100 percent recovered (19.9/80.1 x 100 = 24.8)., Thus, except for
rounding error, it appears that between 24 and 25 percentage increase
in housing value is required to bring the experimental group back into its
pre-earthquake relationship.in housing value to the control group. The
situation is even worse if principal house value is decremented by loan
amounts. {(These data are illustrated graphically in Figures 11-10 and
11-11.)

It must be emphasized that this argument assumes that the trend
cbserved in the control group represents what would have happened in the
experimental group without either an earthquake or a reconstruction
process taking place. In all prebability, the earthquake and reconstruction
process producea part of the increase in house value in the control group.
This group improved in principal house value by 23.1 percent over

the four year period, a rather rapid increase in the value of housing,
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especially when it is recalled that the method being used to compute
these values holds inflationary effects constant.

Figures 11-10 and 11-11 graphically represent the control and experi-
mental group comparisons discussed above and show the general upward
trend in housing values for both groups. It employs only principal
house values, and can therefore.be compared to Figure 11-2,which employs
the same basis for comparing program types. It must be remembered that
the total experimental group contained people who were associated with
various types of progr;ms. When they are averaged together, the above
results are obtained. When, however, they are separated into program}
types, it becomes obvious that those associated with permanent housing
programs were far better off than this average, and those associated with
temporary housing programs were worse off.

The Relationship Between Need and the Delivery
of Agency Houses

If it is assumed that agency housing programs were directed toward
rehousing earthquake victims rather than meeting the need fpr housing
which stemmed from socioceconomic conditions priér to the earthquéke, then
it is possible to evaluate the successfulness of agency programs by
comparing earthquake produced need with the delivery of agency houses.

In doing this it must be femembered that the building materials programs
discussed in the last chapter were also carried out, many times in the
same communities where agency housing programs were being conducted.

For purposes of measuring need, it will be assumed that those house-

holds whose houses were destroyed or experienced heavy damage constituted



595

the target population for agency housing programs, Those with slight

or no housing damage will be classified as not needing earthquake related
housing assistance in the form of whole houses, although they very well
could have needed housing assistance for other reasons.

Table 11-29 shows the number and percentage of households in the
experimental group living in the Highlands and the East with low and
high damage, who received and did not receive agency houses. This table
is accompanied by Chi Square statistiecs. It shows that for both regiomns
and for the whole experimental group sample, there was a significant
relationship between need as measured by damage and receiving an agency
house. For example, for the whole experimental group sample, 47 percent
of those with high damage received such a house as compared to 19 percent
for those with low damage. It should be noted, however, that this re-
lationship was much stronger in the sample taken in the E1l Progresc area
(East) than in the Chimaltenango area (Highland). The Phi statistic
shows this difference clearly. In the East, Phi, which corresponds
‘roughly to a correlation coefficient, was 0.399 as compared to 0.152 for
the Highlands.

The Eastern region of the country is entirely inhabited by Ladines
and there are no Indians present in any of the towns included in the
sample. In contrast, the Highlands consist primarily of communities that
are mixed in ethnic composition, most being primarily Indian. Damage
on an average was much higher in the Highland region, where 83 percent
fell in the high damage category, than in the East where only 65 percent
were heavily damaged. This difference is probably reflected in the

contrast in the proportion of people with high damage who did neot receive



Table 11-29

Relatiouship Between Damage and Recelving an Agency House in the Experimental Group
Clagsifled by Repion

East: Highlands ) Total Experimental Croup
Damage ___ _ _Total B - Damage Total . B Damage Total
Tow Hiigh o Low lligh — T Low  Wigh
Received Agency House No. 4 No. % No. Z No. % No. % No. % No. 4 No. [ No. %
No 87 B4.5 82  43.2 169 57.7 67 77.0 243 57.3 310 60,7 154 81.0 325 52.9 479 59.6
Yes 16 15.5 108 56.8 124 42.3 20 23.0 181 42.7 201 39.3 36 19.0 289 47.1 325 40.4
Total 103 100.0 190 100.0 293 100.0 87 100.0 424 100.0 511 100.0 527 100.0 614 166.0 804 100.0
Chi Square = 46.690 Chi Square = 11.741 ) Chil Square = 47.645
Prob. = 0.0001 Frab. = 0.0006 Frob. = 0.000)
Phi = 0. 399 l Phi = 0.152 Ihi = 0.243

966
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agency houses in the two reglons., There were 57.3 percent in this
category in the Highlands and 43.2 percent in the East. The task of
reconstruction was much larger in the Highlands region and as a con-
sequence proporticnately fewer households received agency houses. This
means that the relationship between region and damage must be taken into
account before a conclusion can be drawn about the relative effectiveness
of programs in meeting need in different parts of the country.

It is possible,with the figures in Table 11-29, to calculate a
success rate for all agency housing programs taken together in matching
the delivery of houses with need., As in the case of lamina programs,
it is necessary to think in terms of positive and negative success and
failure. Positive success amounts to supplying houses to people in
need, while negative success is not supplying houses to pebple who don't
need them, Positive failure means providing houses to people who don't
need them, while negative failure means not supplying houses to people in
need. Table 11-30 summarizes these °*success and failure figures for the
data supplied in Table 11-29,

This table shows that the positive success rate in the distribution
of agency houses was 35.9 percent, while the negative success rate was
19.2 percent, yielding a total rate of 55.1 percent for the experimental
group area as a whole, Another way to look at these data is that about
47.1 percent of the households needing housing because of earthquake
damage received them. This compares to 19 percent of those who did not
need them but nevertheless obtained agency houses, The success rates for
the East and Highlands are different. When similar calculations are made

for these groups, the results in Table 11-31 are obtained.



598

Table 11-30

Success and Failure in the Distribution of Apency

Houges in the Experimental Group

Received Agency House

from Some Agency

No

Yes

Total

Need for
Housing Because of Earthquake
No Yes Total
(Low Damage) (High Damage)
No. % No. A No. %

Nepative Success Negative Failure

154 19.2 325 40.4 479

Positive Failure Positive Success

36 4.5 . 289 35.9 325

190 23.4 . 614 76.4 804

59.6

40.4

100.0.

Total Success Rate

19.15 + 35.9 = 55.1

Table 11-31 7

Success and Failure Rates for the East and Highlands

Success Category

Positive Success
Negative Success

Total Success

Positive Failure

Negative Failure

Total Failure

‘East - Highlands
36. 9 35.4
29,7 - 13.1
66.6: 48.5
5.5 3.9
28.0 47.6
33.5 51.5
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This tabulation shows a much higher success rate for the East than
the Highlands. Most of the difference between the two regions lies in
the higher rate of negative successes in the East or, to put it the other
way, the higher rate of negative failures in the Highlands. This means
that there were proporticnately fewer cases in the Highlands where people
not in need were not given houses and on the other hand, more cases in
need also who were not given houses. This occurred despite the fact that
close to the same proportions of people in the two regions were supplied
houses (57.7 percent in the East and 60.7 percent in the Highlands). The
difference lies in the difference in amount of need mentioned earlier,
which was much higher in the Highlands than the East (East 64.9 percent
in need, Highlands 83.0 percent in need). It can be seen that the same
proportion receiving houses in the two regions would lead to a difference
in success rate in favor of the Eastern region.

It will also be useful to look at how the distribution of agency houses
matched need as measured by socioeconomic status. It is assumed that the
poorest people would have the greatest difficulty providing adequate housing
for themselves following a disaster. They might of course be able to
provide themselves with marginal housing by building shacks as easy as
anyone else. But if it is assumed that agency housing programs were
intended to be nondiscriminatory with respect to scciloeconomic status,
then success can be measured by whether housing was distributed equally
to all social classes.

Table 11-32 supplies figures showing how many households in each
of four sociloeconomic categories received agency houses, The four

categories were determined by use of the Domestic Assets Scale mentiomed



Table 11-32

Relatlonship Between Socloeconomic Status and Recelving an Agency House for the Experimental
Group, Broken Down by Regions

East

Mighlands

Total Experimental Group

Received Apency House Total Received Agency House Total RBeceived Arency House ___Total

Socioeconomic Status as No Yes No Yes No Yes o
Measured by Domestic Assets No. % No., % No. % No. 7 No. 7 No % No. % Nu. % No. %
Low Over +1.5t.Dev. 23 65.7 12 34.3 35 100.0 19 79.2 5 20.8 24 100.0 42 71.2 17 28.8 59 100.0
Lower Middle 0 to +1 St. Dev. 111 71.6 45 28.9 156 100.0 189 59.6 128 40. 4 a7 100.0 300 61.4 173 36.6 473 100.0
Upper Middle 0 to -1 St.Dev. 23 34.9 43 65.2 66  100.0 64 53.8 55 46.2 119 100.0 87 47.0 98 53.0 185 100.0
High Qver -1 St.Dev. 12 33.2 24 66.7 36 100.0 38 74.5 13 25.5 51 100.0 50 57.5 37 2.5 87 160.0
Total 169 57.7. 124 42.3 293 100.0 310 0.7 200 39.3 511 100.0 479 59.6 325  40.4 804 100.0

Chi Square = 35.364 Chi Square = 10.047 Chi Square = 18.469%

Prob. = 0.0001 Prob. = 0.0182 Prob. = (.0004

Phi = 0.347 Phi = 0.140 Phi = 0.152

009
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earlier, (For a detailed diécussion of this scale, see Chapter 13,)

The four groups were obtained by dividing up the distribution of domestic
assets, using the standard deviation as shown in the table. The upper
group is one or more standard deviation units above the mean domestic
assets score for the whole sample, and the upper middle group consists of
people between the mean and plus one standard deviation. The lower groups
are computed in a similar fashion but in the opposite direction. This
table is accompanied by Chi Squares and related statistics.

It shows that there was a significant positive relationship between
socioeconomic status and receiving an agency house. 1In short, families
in the two upper groups were much more likely to receive an agency house
than those in the lower groups when the whole experimental group is
considered or, for that matter, when it is broken down by regions.

For the moment, it will be best to focus on the whole experimental
group. The table shows that the upper middle group faired best in housing
distribution since 53 percent treceived an agency house. Tﬁe upper group
came next, where 42.5 percent received houses, This compares to 36.6
percent for the lower middle and 28.8 percent for the lower group. In
other words, if only the lower and upper halves of the distribution are
considered, 49.6 percent received houses in the upper group and 35.7
percent for the lower group, It is clear from this table that the very
lowest group received less help than any group and the upper middle group
received the most aid when the whole sample is considered.

There are, however, regional differences in this pattern. It is most
pronounced in the Highlands where only 20.8 percent of the lowest group

received agency houses as compared to 46.2 percent of the upper middle
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group. In the Highlands the upper group also fell behind either of the
two middle groups to a degree almost equal to the lower one. 1In the
ﬁighlands,aid was clearly concentrated in the middle of the sociceconomic
distributicn.

In the East, it was just as clearly focused on the upper end of
the distribution, where over 65 percent received agency houses. There,
however, the lower group did slightly better than the lower middle. It
should be noted that thé lower middle was the largest group in both
regions., Also, it should be realized that all of these groups represent
relatively poor people. The upper groups are merely '"less poor,' rather
than being well to do. |

Again, there is the fact that the regions differed in damage and
there is the further probability that the socioceconomic groups did also.
This relationship between social class and receiving an agency house
may be partially or wholly a product of these differences rather than
sociceconomic discrimination in the distriﬁution of aid. This too will
be examined below.

Before this, however, it is necessary>t0 look at how the type of
community affected the distribution of agency houses. This is done in
Table 11-33. It will be recalled that there were three types of
communities included in thelexperimental group: department capitals,
municipios and aldeas. These different categories differ with respect
to siée and complexity of social organization, and degree of isclation;
with the department capitéls being largest and most complex and least

isolated, and the aldeas being the opposite with municipios in between.



Table 11-33

Relationship Between Type of Commmnity and Recelving an Apency House, Classi{ied by Repglons

Hiighlands

Total Experimental fGroup

Fast
. Recelved Agency llouse Total _Reccived Agency House Total Received Agency House 7_2\!:;?1;___-_ L
No - Yes ___No L Yes ) No o Yes
Type of Place No. 7 _ No. Z No. 2 No. 4 No. 2 No. Z N . % No. %2 Ne. %
Department Capitals 12 15.2 67 85.8 79 100.0 99 69.2 44 JO.8 143 100.0 11t 50.00 111 50.0 222 100.0
Municipios 74 67.3 36 32.7 110 100.0 176 59.5 120 40.5 296 100.0 250 61.6 156 8.4 406 100.0
Aldean 83 79.8 21 20.2 104 100, 0 315 h8.6 37 514 2 100.0 18 67.0 58 33.0 176 100.0
Total 169 57.7 124 42.3 293 100.0 110 60.7 2m 39.3 511 100.0 479 59.6 325 40.4 804 100.0
Chl Square = 83.477 Chi Square = B.9Y61 Chi Square = 13,205
Prob. = 0.0001 Prob. = 0.011) Proh. = 0.0014
Phi = 0.534 Phi = ~0.132 Phi =  0.128

£09



604

The delivery of aid should therefore vary with type of place since they
vary in isolation and social infrastructure.. Table 11-33 shows clearly
that it did. There 1s a significant positive relationship between size,
compléxitj, and accessibility and the proportion who received agency
houses for the whole sample from the experimental group. The largef and
less isclated the community, the higher the propertion of households
recei#ing agency houses.

There are, however, regional differences in these relationships. 1In
the East there is a very strong positive relationship between size of
place or degree of isolation and receiving an agency house. Over 84
percent received them in El Progreso, the departmental capital, but only
20 percent received them in the aldeas studied. This is probably due
to differential damage rates in different sized places in this region
more than te discrimination against the smaller places, Other data
show that there is a strong positive relationship in this direction.
There ié therefore a need to control for"déﬁage before drawing con-
clusions about this region.

In the Highlands the relaﬁionship'between size of place and isclation
and receiving an agency house was in the opposite direction. Proportion-
ately more people in‘aldeas received a house than in the departmental
capital of Chimaltenango. Again, however,. other data indicate that there
was a relationship between damage and type of community. In this case
the municipios suffered the greatest damage (86.5 percent high damage)
while aldeas were next, with 84.7 perceﬁt in' the high category and the

department capital last, with 74.8 percent in the heavy damage category.
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In the case of the Highlands, the relationship between size,isblation

and receiving an agency house,as measured by Phi,was 0.132 as compared to
0.534 for the East. 1In other words, the relationship is not nearly as
strong and is in the opposite direction,with the smaller places receiving
the most aid. Again, it will be necessary to control for damage before

conclusions can be drawn.

‘Ethnicity and Receiving an Agency House

Since all of the Indians included in the experimental group come
from the Highlands region, only this reglon will be considered in
examining the relationship between ethnicity and the delivery of agency
houses. Table 11-34 gives figures for these data. They demonstrate that
there was a greater probability of receiving an agency house if the

household was Indian (46.5 percent) than if they were Ladino (27.9 percent).

Table 11-34

Relationship Between Receiving an Agency House and
Ethnicity for the Highland Region (Includ~
ing Zaragoza, an Entirely Ladino Town)

Ethnic Group

Indian Ladino Total
Received Agency House No. A No. % No. %
No 168 53.5 142 72.1 310 100.0
Yes 146 46,5 55 27.9 ~201 100.0
Total 314 61.4 197 38.6 511 100.0
Chi Square = 17.509
Probability = 0.0001
Phi = - 0.185

Contingency Coef.= 0.182
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The relationship between gthnicity and receiving

significant statistically. These data appear to

programs in the Highlands favored Indians.

Because Table 11-34 contains one municipio,
entirely Ladino town located in the middle of an
region, there is a chance .that its presence in the sample affects the

relationship between ethnicity and receiving an agency house.

an agency house is highly

indicate that agency

Zaragoza, which is an

essentiaily Indian

It was

therefore removed from the sample to create Table 11-35, which contains

only towns and villages with both Indians and Ladinos in their population.

This is a fairer test of whether ethnicity affected housing distribution.

This table still shows that Indians were more likely to receive an

agency house than Ladinos (52.9 percent as compared to 41.8 percent)

but the relationship is weaker.

Table 11-35

Relationship Between Receiving an Agency House and

Ethnicity for the Highlands ~ Excluding Zaragoza

Ethni¢ Group

Indian Ladino
Received Agency House No. % No. % No. 7%
No 128 47.1 238 58.2 366 53.7
Yes 144 52,9 171 41.8 315 46.3
Total 272 100.0 409 100.0 681 100.0

Chi Square = 8.143
Probability = 0.0043
Phi = -0.109
Congingency

Coefficient = 0.108
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Program Type and Need Measured by Damage

Program types may be compared in terms of what proportion of their
participants suffered high and low damage. 1If high damage is used as
an indicétor of need, then this comparison reveals the effectiveness of
a program in distinguishing between those who needed aid and those who
did not have an earthquake related need for it, at least to the same
degree.

Table 11-36 gives a tabulation that will serve this purpose. It
shows the number and percentage of households on each program type who had
high and low damage. There is a definite relatlonship between damage
category and program type. This relationship 1is positive, that is, the
higher the monetary value of the type of housing aid offered the household,
the higher the damage suffered by that category of households. This is
shown by the fact that only around 63 percent of the no program people
had high damage, and therefore could be considered in need of housing
assistance, especially for whole houses.> In contrast, almost 90 percent
of the temporary house people fell in the high damage category and
slightly more than 88 percent of the permanent house group. The lamina
program group contalned about 74 percent with high damage.

It is apparent that proportionately more of those who received
whole houses, whether permanent or temporary, were in greater need of
them as measured by damage than those who did not, but instead, either
received lamina or no éid at all, On the negative side of the ledger
is the fact that 10 to 12 percent of those who recelved either temporary
or permanent houses had low damage, and presumably needed, at best,

minor repairs rather than replacement by whole houses. This represents
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Table 11-36

Relationship of Program Type to Need as Measured

by Housing Damage

Low Damage (no need) High Damage (need) Total
No. % No. % No. 7

No Program 110 34.9 205 65.1 315 100.0
Lamina Program 47 26.1 133 73.9 180 100.0
Temporary House 19 10.1 169 89.9 188  100.0
Permanent House 14 11.6 107 88.4 121 100.0
Total 190 23.6 614 76.37 804 100.0

Chi Square = 51,667

Prob, = 0.0001

Phi = 0,254
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the positive failure category examined in earlier discussions of food
and lamina.

In a sense, those in the "no program" category who suffered heavy
damage, and perhaps even those in the lamina category also with heavy
damage, should be considered a population in need of agency houses. TIf
this is done, then 338 households out of 804, or 42 percent, represent
negative failures for either or both of the temporary and permanent
housing programs if it is assumed that such programs should have served
these groups also. Using the same reasoning with respect to the absence
of need, 157 households had low damage and did not receive either form
of agency house, for a 19.5 negative success rate, The difficulty in
interpreting these various figures is that the percentages use different
bases for computing positive success and positive failure onm the one
hand and negative success and negative failure on the other and therefore
can not be added together to obtain a total success or failure rate.

In order to arrive at a common base for computing success and failure
rates, it is mecessary to deal séparately with temporary and permanent -
housing programs and to define need and lack of need differently than
in Table 11-36, which uses high and low damage to define need. For
temporary housing programs, need for housing assistance may be defined
as occurring when a househcld had heavy damage to their pre~earthquake
house, and when they did not receive a permanent house from any source.
If the household had either received a permanent house, or had experienced
low damage, then they are defined as not needing housing assistance as |

far as temporary housing programs are concerned. This means, in effect,
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that all of those cases falling into the high damage category for

"no prﬁgram” and '"lamina programs"” in Table 11-36 are defined as
"needing" but not receiving temporary housing assistance for purposes
of evaluating temporary housing programs. There are 338 such cases.

All theose who fall into the low damage category for both "no program,"
or "lamina programs,”" as well as all of those who received a permanent
house, . are defined as hnot needing" and '"not receiving" a temporary
house. There are 278 such cases. The results of using these definitions
on the data in Table 11-36 are given in Table 11-37. Similar procedures
were employed to construct Table 11-38, which pertains to permanent housing
programs. The only difference is that iﬁ this table, households who
recelved temporary houses are counted as 'mot needing" permanent ones,
along with those witﬁ low damage. :

These two new tables show that in the case of temporary housing
programs, 21.0 percent of the cases were positive successes in that
people needing houses received them aﬁdi3£?6 percent are negative
successes in that households not in need were not supplied houses.

This yields a total success rate of 55.6 percent. In comparisom, the
success rate for permanent housing programs is 56,2 percent, made up
of 15.0 percent posiéive successes and 42.9 negative ones.

While the overall success rates of temporary and permanent housing
programs are almost identical, there are differences in their positive
and negative success rates. The temporary hodsing programs have a
higher positive and lower negative success rate than the permanent
programs. In other words, temporary housing programs. tended to supply

people in need with houses at a higher rate (21.0 percent) than did
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Table 11-37

Success Rate for Temporary Housing Programs

No Need Need Total
No. 7 No. % No. %
Did Not Receive Temporary House 278 34.6 338 42.0 616 76.6
or Permanent House : -
Received Temporary House 19 2.4 169 21.0 188 23.4
Total 297 36.9 507 63.1 804 100.0
Table 11-38
Success Rate for Permanent Housing Programs
No Need Need Total
No. % No. % No. %
Did Not Receive Permanent House 345 42.9 338 42.0 683 85.0
or Temporary House
Received Permanent House 14 1.7 107 13.3 121 15.0
Total 359 44,7 445 55.3 804 100.0
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permanent housing programs (15.0 percent). This is accompanied by a
higher negative success rate for permanent programs, and a lower one
for temporary programs.

There are some problems in interpreting these results related to
the assumption that a person receiving a temporary house did not need
a permanent cne, 0Obviously,in the long run this can nbt be true. For
purposes of comparisons betwéen these program types in the shortlrun
period of four years,‘this assumption makes a little more sense since
it rests on the notion that one family probably should not have been
supplied’Both a temporary and a permanent house, when there were large
numbers of other people who had received ﬁeither.

The reason for the higher positive success rate of temporary
housing programs lies in the size of such programs relative to perménent
housing projects. The Guatemalan Red Cross alone built 10,000 of these
houses in the area being studied in the first year after the earthqﬁake.
In comparison, in the towns covered by the”sample for this research and
in nearby areas, probably about two-thirds this many permanen; houses
were built. |

Before leaving this discussion, it is important to note that the
_positive failure rates for both types of programs were very low. In
other words, very few people who did not need houses were supplied them
by either temporary or permaneﬁt_housing prbgrams (2.4 ﬁercent for
temporary housing and 1.7 percent for permanent housing). This means
that housing programs which supplied whole houses did not indiscriminately

supply them to people, regardless of earthquake related need. A glance



613

back at Table 11-35 will show that most of the houses supplied by both
types of programs were furnished to households with high damage and
therefore earthquake related need (90 percent for temporary houses and

88 percent for permanent ones).

Housing Program Types and Scocioeconomic Status

Another measure of need is sociceconomlc status. Presumably the
poorest people would need the most assistance to reconstruct their homes.
- Table 11-39 gives program type classified by socioceconomic status, using
the same definitions used in earlier tables. These data show that there
is a significant positive relationship between socioeconomlc status and
program type, meaning that the higher a househecld's socicecconomic status,
the more likely they were to receive a permanent agency house. The
relationship, however, is far from perfect. For example, it can be
seen that proportionately more people who received temporary houses were
in the upper group (12.8 percent) than was the case with permanent houses
(7.4 pe?cent). In addition, more no porgram people were in the upper
group than in any other program types (13.0 percent). The big difference
in favor of higher socioceconomic status shows up in the two middle groups.
This can be seen clearly in Table 11-40,

Close examination of Tables 11-39 and 11-40 will show that
permanent housing programs favored the middle of the socloeconomic range,
while lamina programs focused on the lower end of the scale more heavily
and temporary housing was more heavily slanted toward the upper end of
the range.

Table 11-39 presents fipures showing the pe?centage of those who

had high damage that fell into each socioeconomic group in the last



Table 11~39

Relationship Between Program Type and Sociceconomic Status as Measured by
Domestic Assets

Socioeconomic Status as Measured by Domestic Assets

] Lower Lower Middle Upper Middle Upper Total

Program Type No. % No. % No. % No. % No. %
No Program 24 7.6 185 58.7 65 20.6 41 13.0 315 100.0
Lamina Program 18 10,0 121 67.2 28 15.6 13 7.2 180 100.0
Temporary House 15 8.0 97 51.6 52 27.7 24 12,8 188 100.0
Permanent House 2 1.7 70 57.9 40 3301 9 7.4 121 100.0
Totdl 59 7.3 473 | 58.8 185 23.0 87 = 10.8 804 100.0
Percent with - 3.6 - 61.9 - 24,6 - 10.8 - -
High Damage :

Chi Square = 28.742

Prob. 0.0007

Phi 0.189

%19
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Table 11-40

Number and Percent of Households in the Middle Socioeconomic
Groupsg Associated with Fach Type of Program

Middle Socioeconomic Groups

Program Type No. Percent Base of Percentage
No Program 250 79.4 315
Lamina Program 149 82.8 180
Temporary House 149 79.3 188
Permanent House 110 90.9 121

Total 658 81.8 B804

line of the table. If damage is used as a measure of need, and it is
assumed that programs were intended to meet such needs, then these per-
centages represent ﬁhe proportion in each socioceconomic category who should
have received that form of aid, assuming all programs operated in communi-
ties equally exposed to damage. For example, 3.6 percent of those with
heavy damage were in the lower sociceconomic group. It 1s assumed therefore
that 3.6 percent of the cases in the permanent and temporary housing
categories should have been in this group. 1In fact, however, 8.0 of the
temporary housing people were in the lower group, more than expected due

to their representation in the heavily damaged population. This means that
some people in the lower group who received temporary houses had to have

experienced low damage.

In the case of permanent housing, the lower group is under~represented.
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Only 1.7 percent of those who received permanent agency houses, but 3.6
percent of those in the heavy damage cﬁtegory, came from this group.
Fewer lower socioeconomic households pot permanent houses than were
warrented by‘damage within this category.

The lower middle group makes up the largest number of households
(58.8 percent) but they made up 61.9 percent of the households that were
heavily damaged and therefore in need of housing assistance. Yet, only
57.9 percent of the permanent houses went to this group and 51.6 percent
of the temporary ones. In other words, the lower middle socioegonomic
group were undetr-served by both permanent and temporary'housing programs.
In contrast, they were over-served by lamina programs. More imporﬁantly,
58,7 percent of those who got ﬁo aid came from this group, exactly its
proportion in the population. The lower middle group therefore seeﬁs to
have dispfoportionately associated with lamina programs, and not with
programs offering whole houses,

It- will be interesting to look =at thé?broportion of houses from each
socioeconomic group that received no housing aid and are listed in the
no program gfoup. This is done in Table 11-41.

These figures show that the upper middle SOCioeconoﬁic group fared
best in receiving housing aid and the upper group was least served by
these programs but since they were probably better able to help themselves,
this is not potentially as imﬁortant to the measurement of the relation of
housing aid to need as the fact that the lower and lower middle socio-
economic groups were served next most infrequently.

In order to resolve the question of how housing aid matched need,

it is necessary to measure need simultaneously in terms of damage and
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Table 11-41

Relationship of No Aid to Socioceconomic Status

Program Types

All Other

No Program Program Types Total
Socicecononic Greoup No. % No. % No. 7%
Lower ‘ 24 40.7 35 59.3 59 100.0
Lower Middle 185 39.1 288 60.1 473 100.0
Upper Middle 65 35.1 120 64.9 185 100.0
Upper 41 47.1 46 52,9 87 100.0
Total 315 39.2 ° 489 60.8 804 100.0

social class, rather than as the preceding tables have dome, using one of
these criteria at a time.

One way to do this is to look at the relationship between socioeconomic
status and program type, holding damage category constant. This is done
in Tables 11-42 and 11-43, one of which looks at the 614 households with
high damage who were believed to need assistance in totally rebuilding
their house, and the other looks at those with light damage in terms of
program affiliation and socioeconomic status.

Table 11-42 shows a statistically significant positive relationship
between program type and socioeconomic status, even when damage is held
constant and therefore nged for housing assistance is equated. ' The

relationship is complex, however. The strongest impression conveyed by
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Table 11-42

Households With High Damage Classified by Program Type
and Sociceconomic Status

Sociceconomic Status Measured by Domestic Assets

Lower Lower Middle Upper Middle Upper Total

Program Type No. % No. % . No. % No. pA No. A
No Program 6 2.9 135 65.8 45 22.0 19 9.3 205 100.0
Lamina Program 7 5.3 94 70.7 22 16.5 10 7.5 133 100.0
Temporary House 7 4.1 &89 52.7 50 29.6 23 13.6 169 100.0
Permanent House 2 1.9 62 57.9 34 31.8 9 8.4 107 100.0
Total 22 3.6 380 61.9 151 26.6 . 6l 5.9 614 100.0

Chi Square = 18,558

Prob. = 0.0292

Phi = 0.174

Table 11-43

Households With Low Damage, Classified by Program Type
and Socioeconomic Status

Socioeconomic Status Measured by Domestic Assets

Lower Lower Middle Upper Middle Upper Total

Program Type No. % No. % No. . % No. % No. %
No Program 18 16.4 50 45.4 20 18.2 22 20.0 110 100.0-
Lamina Program 11 23.4 27 57.4 6 _ 12.8 3 6.4 47 100.0
Temporary House § 42,1 8 42,1 2 - 10.5 1 5.3 19 100.0
Permanent House O 0.0 8 57.1 6 42.9 0 0.0 14 100.0
Total 37 19.5 93 49.0 34 . 17.9 26 13.7 190 100.0

Chl Square = 24.070%

Prob. = 0,0042

Phi = 0.35%6

* Chi Square has more than 207% of cells with less than 5 expected cases and may
be invalid.
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these data is that the lower middle group received the least attention
from permanent and temporary housing programs, in proportion tc their
nunber and their need. Almost 62 percent of the high damaged households
fall into this category but they only got 57.9 percent of the permanent
houses and 52.7 percent of the temporary cnmes. In contrast, 70.7 percent
0of the lamina was given to this group and 65.9 received nothing. The
second impression is that the upper middle group made ocut best of all
since it represented 24.6 percent of the cases, but received 31.8 percent
of the permanent houses and 29.6 percent of the temporary ones. They
were furthermore under-represented in the no aid and lamina program
category. Finally, the upper and lower groups are quite similar in many
respects. Both received fewer than expected permanent houses, although
the lower group was wotrse off in this respect, and both received more
than the expected number of temporary houses. Also, both were slightly
under-represented in the no program category. The only substantial
difference between the upper and lower groups is found in the lamina program
category which favored the lower group and under-represented the upper
one.

Table 11-43 gives figures for households with low damage and therefore
low need classified by program type and socioceconomic status. It shows
first of all that lamina programs went disportionately in the low need
category to the two lowest sociloeconomic groups. A strong ;endency to
favor the very lowest group is present for temporary housing programs.
While there were only 19.5 percent of the cases on no-need in the lower

group, this group received 42.1 percent-of the temporary houses given to
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low earthquake need people, Their need, in other words, was economic
rather than earthquake related. Exactly the same proportion of temporary
houses given to low need households went to the lower middle group, but
this group represented 49.0 percent of the low need households. Again,
the lower middle group did not fare as well as some of the other groups.
The upper middle group represented 17.9 percent of the low earthquake
need households, but it received 42.9 percent of the permanent houses given
to low need people. Again, the upper middle group was favored in
permanent housing. They, however, received less than the‘eipected number
of temporary houses and lamina and were nearly correctly represenfed in
the no-program category, given their proportion in the population.

Finally, almost all of the upper group with low need fell into the
no-program category and only one received a temporary house, This indicates
that the upper group was effectively kept Erom receiving housing aid
when they &id not need it either for earthquake related damage reasons or

S

for socioceconomic status reasons.

Summary of Need and Program Typé

What does all of this discussion ofxneed and housing programs amount
to in the long run? First, it shows that there was a étrong relationship
between program tyﬁe and two measures of need, damage 'and socioceconomic
status, Housing programs definitely tended to give aid more to people who
had high than low damage. This is true of lamina, temporary and permanent
housing programs.

But there is also a relationship between program type and- socio-

economic status which is generally in the direction of people with higher
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socloeconomic status receiving more valuable forms of aid. The relationship
is complex, however. 1In general, the group réceiving the least attention
from housing programs was the lower middle group and that faring best

was the upper middle group, with the lower and upper ends of the socio-

economic distribution receiving the least attention. When separate programs

>~

are considered, lamina seems to have sefved the poorest group more
effectively. Temporary housing seems more focused on the upper two groups
and least on the lower middle, while permanent housing programs favored the
upper middle group.

In future housing programs more attention needs to be focused on the
lower.middle income group, which is actually the largest category in the
sample forlthis research, This group in the Guatemalan case was very
poor, and not much more able to help themselves than the lower one. Yet
they seem to have fared the worst in the reconstruction process., Earlier
in the chapter it was noted that the upper group is disproportionétely
represented in the self-comstruction category, and also shows higher
levels of housing loans. Many in this group obviously preferred to build
their own houses, using borrowed money, especially considering the fact
that permanent agency houses often required mortgages anyway. It is
probably also true that they considered the wood and lamina houses offered
by The Red Creoss and others inapprepriate for their status. In other
words, the apparent effectiveness of housing programs in not favoring
the higher group i1s not altogether due to their being screened out by

program managers, but much of it is due to self-selection by this group.
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. The same may be said for permanent housing and the very poor. They
may have selected themselves out of such programs when they required
them to borrow money which had to be paid back in the form of monthly
payments which they could not afford. In -addition, such programs often
required ownefship of a housing site. These may be the reasons that the
poorer end of the socioeconomic scale ends up being associated with
lamina programs and,in some cases, with temporary housing programs which

offered housing free.

Change in Earthquake Vulnerability

On the basis of damage figures .collected from households after the
earthquake, it is possible to arrive at an estimate of earthquake
vulnerability for housing stock in the experimental and control groups
at various points in time. To do so it is:necessary to assume that the
amount of damage experienced by a given ‘house type in the 1976 earthquake
(whicﬁ measured 7.5 on the Richter Scale):would occur to the same house
type in a future disaster of the same magnitude. This assumes that the
same design principles and construction methods were employed at each
point in time.

Estimates of future earthquake damage can be arrived. at by taking
the averapge damage to each house type in the 1976 earthquake and
multiplying it by the number of thses of;thaf type at some later time
period, and then accﬁmulating the scores and dividing by the total number
of houses. This proceduré results in a :predicted weighted average damage
score. One of the difficulties with th¥s method lies in the fact that

some of the mean damage estimates employed .for certain house types are
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based on many fewer cases than others. It would be desirable to give

more weight to those estimates in which we have greater confidence, namely
those based on less variable estimates. One way of doing this is to

weight the mean damage estimates for house types in terms of their standard
deviations. The best procedure is to give more weight to those means that
have the lowest standard deviations. This can be done by using the
reciprocal of the standard deviation as a weight for the mean. The

formula for doing this is as follows:

f1 Xl/sl + f2 XZ/SZ ————— + fn Xn/sn = predicted
fl/s1 + f2/s2 -------- + fn/sn damage

Where fi = the number of cases of a given house type, Ri = the mean damage
experienced by that house type in 1976 and 8y = the standard deviation of
damage for that house type. .

Table 11-44 gives the results of this procedure for the experimental,
control group and city samples, and for agency and non-agency houses in the
experimental group for the time periods 1975, 1978 and 1980. Column one
of the table gives the actual mean damage suffered in the earthquake of
1976, along with the standard deviation for damage. Colums 2, 3 and 4
give weighted damage estimates using the above method of calculation.

The first thing that needs to be noted is that column two weights
the vu}nerability of the pre-earthquake housing stock by giving more
welght to the categories of housing with the lowest standard deviation
of damage. This results in slightly different figures than the ones
appearing in column one for actual damage. This is particularly notice-

able for the control group. The interpretation of this difference is

as follows. If an earthquake of 7.5 had occurred in the control group



624

Table 11-44

Changes in Earthquake Vulnerability,1975-1980, For Con-
trol, Experimental Groups and City and for Agency and
Non-Agency Houses

Actual .
Damage Expected Damage ‘ % Change
Sample Group 1978 1975 ' 1978 1980 1975-1980
Experimental Group 2,16 2.15 1.24 1.21 43.7
(S=1.03) (N=804) (N=804) {N=676)
Non-Agency 2.01 2.13 1.49 1.40 34.3
(s=1.09) (N=564) (N=564) (N=447)
Agency 2.50 2.19 0.87 0.86 - 60.7
(8=.80) {N=240) (N-240) (N=229)
Control Group 0.31 1.49 1.40 1.37 8.0
(8=.62) {N=573) (N=573) (N=504)
City 1.80 1.86 0.83 ~0.82 55.9

(S=1112) (N=320) (N=320) (N=268)
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in 1976, it is predicted that the average damage there would have been
1.49 on a scale where 0 = no damage, 1 = slight damage, 2 = heavy damage
and 3 = destroved. 1In compariSOn,the control group actually suffered
damage equal teo 0.31, indicating that the earthquake was much lighter
there.

When the predicted 1975 control éroup figure is comparéd to the
experimental group for‘the same time period, it is seen that it was
considerably less vulnerable before the earthquake (1,49 as compared to
2.15). It would have experienced average damage between slight and
heavy, while the predicted value for the experimental group was slightly
above '"heave damage'' on an average. This is due to the difference in
housing stock in the two areas. The control group, it will be recalled,
had fewer adobe houses, especially with tile roofs,and more houses of cane,
palm or poles on the one hand, and more of concrete block on the other.
Both of these last types have low damage scores in comparison to adobe.

It is the difference in the percentage of adobe houses therefore that makes
the difference between the control and experimental groups. The samé
explanation applies to the difference between the city and the experimental
group.

When people who were living in agency as compared to non-agency houses

in 1978 are examined in terms of the pre-earthquake vulnerability of their
houses, it is seen that they were almost exactly alike Sefore the earth-
quake. After the disaster, because of differential changes in house
types for the two groups, they became quite different in level of wvul-

nerability. Both groups improved considerably, but the agency house



626

group made by far the greatest improvement. Their vulnerability dropped
from a pre-earthquake high of 2.19 (greater thanm heavy expected damage): to-
0.86 (below slight damage) on an average. This represent a 61 percent
decrease in earthquake vulnerability as compared to a 34 percent decrease:
for the nén—agency house group.

The experimental group as a whole dropped from a score of 2.15 to
one of 1.21, representing a decreasé of 44 percent in vulnerabiiityp
During the same period,  the control group went from 1.49 to 1.37, a
decrease of only 8.0 percent. This indicates that actions taken by
agencies considerably improved the earthquake wvulnerability sitﬁation
for people in the experimental group. Along with these efforts, peOple
who built their own houses- also improvedgconsiderabiy, resulting in an
overall improvement in the experimental group significantly larger than
in the contro£ group. Even in the control group, however, things
improved by eight percent in the short period gf four years.

All of this seems ﬁo show that if an{gérthquake such as that of
February 4, 1976 should OCCur:agéin, it‘wﬂll produce less severe
damage to housing and probably will result in fewer casualties. 1In
interpreting these data, however, it must be remembered that they assume
that houses of a given type as classified by wall-roof combinations,
which were built after the earthquake, were: essentially similar in
design and‘construction to those same types before the earthquake.

If improvements were made in construction:or design, then our estimates
over—-estimate the amount of damage that will oécur in a future earthquake.

0f course if construction methods and designs have moved in the opposite
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direction, the estimates show less predicted damage than would occur.

The method employed uses a strictly "actuarial" basis for predicting future
damage, that is, it predicts that what happened in the past to a certain
type of house, adobe and tile for example, will happen to the same type

of house in the future, assuming that it was constructed in the same way.

Summary and Conclusions

The data presented in the last three chapters show that significant
changes took placg in housing patterns in Guatemala following the 1976
earthquake. These changes were in the direction of modernization as
traditional hdusing patterns andmaterials were abandoned for more modern,
industrially produced ones. The trend was strong in both the earthquake
affected area and in the region surrounding it where earthquake damages
were light. It appears, therefore, that when the disaster occurred, a
general movement towards modernizafion was already underway in the country
as a whole, and this trend was magnified by the effects of the disaster
which dramatized the wvulnerability of adobe structures and added weight
tc an already established preference for more modern housing patterns.

Even though a strong general trend was observed, even in the control
group area, change was much more pronounced in the heavily damaged
communities of the experimental group. There the object lesscn learned
from the earthquake combined with already established trends and was
augmented by housing programs mounted by relief aﬁd reconstruction agencies
to produce a dramatic transition in housing patterns. Strong evidence |
exists that when people built their own houses the movement toward

modernization was not nearly so rapid and complete as when they were
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supplied houses by agencies; Thus it is clear that agency housing
programs were primarily responéible for the exﬁensiveness of housing
modernization in the disaster area after the earthquake,

This modernization trend must be evaluated, in the long run, against
several criteria. First, it is evident that modern structures performed
better in the earthquakg and therefore the housing transition which has
taken place has undoubtedly lowered earthquake vulnerability. At the
same time; however, it has increased the cost of‘housing and has led to
the use of industrially produced materials that frequently must be obtained
outside Guatemala. This appears to mean that the improvement in safety
has been obtained at the cost of increased dependency. With the data
‘available, it is impossible to evaluéte the long-range economic effects
of this trade-off between safety and dependency, but it can not be ignored
in future research. The dependency relationship between rural villages
and Guatemala City has probably been strengthened, especially if the
increased cost of housing is considered,aﬁhd the introduction of mortgage
financing is taken into account.

Another point needs to be made concerning the modernization trend.
Data on housing preferences show réther'clearly that this trend is in the
direction desired by the people themselves. Tfaditional materials are
regarded by many Guatemalans as being less desirable along several
preference dimensions, including safety{ appearance and status. ‘Thié
seems to mean that agency programs which built permanent houses or supplied
lamina moved in the direction preferrea by disaster victims. Such a

conclusion is also supported by the fact that in the control group where
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agency programs were absent, and among people who built thelr own houses,
modernization also took place. While this change in self-built housing
could have been stimulated by the example set by agencies, and by state-
Iments made on the mass media, whep the preference data is taken into
account it is more reasonable to assume that the people themselves wanted
to move in this direction,

If this modernization trend and ifs accompanying increase in
dependency is to be moderated, it will be necessary for massive educational
programs to be carried out to teach those who actually design and build
houses in Guatemala to utilize indigenous materials in a way that is, at
the same time, earthquake resistant, acceptable in terms of the aesthetic
preferences, and acceptable in terms of housing amenities and social status.
It is evident that along with a desire to be safer, the people wish to live
better, and to achieve higher economic status.

Not only do the data on house construction demonstrate a modernization
trend but so do those related to urban services. It is evident that
during the four vears following the earthquake, substantial Improvements
occurred in both the earthquake affected and unaffected areas in water
systems and electricifcation., Lesser improvements occurred with respect
tc human waste disposal systems., Except in a few caseg of permanent
housing, these changes seem to be more or less evenly spread over
the agency and non-agency house groups and do not seem to be heavily
associated with agency housing programs. They nevertheless add further
weight to the general trend towards modernization in the country as a

whole. In addition, these data seem to show that agency housing programs
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tended to select People for participation who were slightly better off
than cthers,as measured by thelr house values before tﬁe éar;hquake;

When program types are compared in terms of their contribution to’
recovery, the following results stand out. Households who received a
permanent agency house ended up with houses worth considerably more than
their pre-earthquake houses, even when the value of the house is
decremented by the amount of the housing loan reported by their owners.
This means that permanent house recipients more than recovered if house
value is taken as a measure of recovery. In contrast, those who received
temporary houses made of wood and lamina ended up with houses below the
values of thelr pre-earthquake residences even when loans were not deducted.
They appear on this basis not to have recovered as far as housing is
concerned in the four-year period following the earthquake; It appears
that receiving a temporary agency house had the effect of delaying efforts
to obtain permanent heousing and resulted in a2 slowdown in the recovery
process.

Thi$ interpretation is reinforced by the fact that those households
who received no aid at all (with the exception of housing leans in some
cases) achieved a higher level of recovery than temporary house people.
This group represents people who either built their own houses or hired
someone to do so. Their house values in 1980 came very close,on an
average,to the values of their pre-earthquake houses and tﬁey appear to
be within five to ten percent of achieving recovery measured this way.
Lamina recipients appear to be very similar tc those who received no aid
as far as recovery is concerned, but they- appear to have been poorer

on an average and to have experilenced slightly more loss.
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There are differences between program types in two variables that
are related to need that must be taken inte account in evaluating the
above discussion. First, those who received temporary housés suffered
the most damage in the earthquake. They were closely followed in level
of damage by those who received permanent houses. In contrast, those who
received no aid suffered the lowest damage and those receiving lamina
were only slightly higher in damage level. This means that temporary
and permanent housing programs served the groups most in need, if damage is
taken as an indicator. Statistical analysis supports this conclusion,
showing that there was a positive relationship between receiving an agency
house and level of damage.

Using damage as a measure of need, success rates were computed for
temporary and permanent housing programs. Temporary programs achieved
a 55.6 percent success rate as compared to 56.2 for permanent housing
programs. However, the former was more successful in getting houses to
people in high need than the latter which was more successful in avoiding
supplying them to people with low need.

It is evident from these figures and others that there were substantial
numbers of people in the earthquake area who needed housing assistance and
did not receive it. While some of these were served by lamina progranms,
many were left with no assistance. It is undoubtedly true that many people
voluntarily chose not to associate themselves with housing programs
because they did not wish to work in groups on housing construction or to
take out housing loans. It is alsc evident that the criterion used for

program participation ruled others out. For example, to receive an agency
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house frequentiy required land ownership. To buy lamina, required money.

Data-&n the socioeconomic status of housing recipients show that:on;
an average, there was a positive relationship between the level of
domestic assets of a household and receiving an agency house. This means
that people with more economic resources were more likely to be served by
these programs. The relationship, however, is not strong and programs
differ in terms of their bias in terms of economic status. Permanent
housing programs were more likely to serve the upper middle socioeconomic
group, while temporary programs were more focused on the upper and lower
groups. Lamina programs seem to have been more focused on the lower
socioceconomic group, while the no program group is comprised dispropor-
tionately of those from the upper and lower groups. The upper and lower
groups either chose not to associate with housing programs or were ruled
out by criteria used to select participants. This left the lower middle
group as the one least often served by whole housing programs.

It should be emphasized that this relationship between aid and socio-
economic status is rather weak and despite: its existence, each program
type served each economic group to some extent,

It is apparent from the complex set of data presented that the degree
to which a household recovered from the earthquake inlthe four year period
covered by this study depends heavily upon. a combinatioﬁ of interrelated
factors. Probably the most important is, related to the community they
happened to live in, since different types-of aid programs were carried
out in different communities, and in addition, communities differed in

how extensively they were damaged. In a.later chapter a2 multivariate
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analysis will be presented in an attempt to determine how various factors

contributed to the recovery process at the household level.



Chapter 12
Reconstruction in Four Urban Post-Disaster Settlements

JoAnn K. Glittenberg

Guatemala City, capital of the Republic of Guatemala, is located
in the Valley of La Ermita, in the volcanic central highlands of the
country. Ancient Mayan trade routes once criss-crossed this area, meet-
ing in the noted Mayan center, Kaminaljuyu, where ancient ruins are
still visible along a busy ffeeway of the modern city. This valley was
chosen as the best site for building the capital of Guatemala in 1776
when earthquakes and volcanic eruptions.virtually destroved the earlier
capital, Antigua Guatemala.

In 1917, an earthquake again almost completely destroyed the
Capital City of Guatemala. It was, however, rebuilt on the same site,
using basically the same plan as the old city. By 1950, its growing
population had swollen to 577,120 (El Problema:54). This growth
took place primarily on the flat terrain surrounding the center of the
city. 1In the period just before the 1976 earthquake, its area had con-
tinued to expand and the density of its population had increased. At
the time of the 1976 disaster the ecity of nearly a million inhabitants
was one of great social contrasts, between highrise modern office
buildings and hotelé, expensive modern-dwellings, deteriorating adobe
housas and primitive shacks of scrap material,

A majority of the people who increased the city population during

the preceding twenty-five years were from the rural areas and they

634
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were very poor. They had few choices of where to build homes and few
options concerning the materials to be used or how they were toc be
employed. Consequently, shacks of scrap lumber and cardboard or tin
were built along the sides of the available free land in the deep ravines
that cut across the city. These areas nevertheless haq the convenience
of public water sources nearby as well as public transportation.

The largest influx of rural population came after World War II
when small industry began to spring up in the city. Wages, however,
were low and the workers had few financial resources. Thus a rent free
house, no matter how primitive, became a critical means by which house-
hold consumption could be maximized. Jobs held by adult males were
primarily as manual laborers in the construction industry or in small
factories. For poor families inhabiting the sub-standard housing of
the city, household incomes were maximized when many members worked at
some form of wage labor. Adult females washed clothes, worked as
maids in homes of the wealthy, and were industrious sellers of foods,
clothing and services. Children also brought in some cash through
running errands, washing or guarding cars, selling newspapers or shining
shoes in the parks or streets.

Housing of coursé is a necessity, but when economic resources are
limited, the type of shelter is less important than the function it
serves (Mangin and Turner 1972)., Because of this fact, the poor of
Guatemala City housed themselves in the many steep ravines that cut
into the level area ¢f the city where they could maximize convenience

in terms of location and find available jobs, but still have a very
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small output in the cost of housing. Close soéial networks were main-~
tained with rural relatives and friends, and the urban house of one
rural migrant became a way-station for many other new urban migrants.
The rate of growth of the urban population iﬁ 1982 was 3.0 percent a
year (El Problema:23). The growth occurred intermittently, however.
For instance,.the urban rate of growth was 5.4 in the 1950-64 period,
‘then dropped to 4.3 in the 1964—73 period, and finally to 3.0 in the
1974-82 period. Table 12-1, which shows changes in rural and urban
population, shows the shift in population in Guatemaia from rural to

urban areas,

o)

Table 12-1
Rural and Urban Population (in thousands)
1950-1973 '
‘1950 Percent 1964 Percent 1973 Percent
Rural 2,094 75 2,846 66 3,282 64
Urban 697 25 1,442 34 1,878 36

These figures support the popular belief that'there has been rapid rural
migration to the capital, but show that migrations to cities had been

slowing down prior to the 1976 earthquake (El Problema:l9).

- Marginal Settlements

The special study of urban settlements to be discussed below deals

with urban areas containing economically marginal populations. A reviéw
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of literature on such areas indicates there are twc major opinions
regarding the nature of such settlements and their place in the develop-
ment process. Delgado (1971) believes the settlements are misnamed.
Rather than being marginal they are really an inherent part of the
accelerated process of urbanization, and in fact are positive factors
significant in the internal migratory currents on a national basis
(Delgado 1971:272). He further notes that migration performs a vital
function for national development. In contrast, most writings categorize
the settlements in negative terms as a sort of social cancer needing
eradication and as places lacking positive social functioms.

Many elements are important to consider in understanding the
developﬁent of the various types of "marginal" urban settlements,
including space limitations, ownership of the land, gradual versus
rapid develeopment of the site and the political situation at the time of
the development (Delgado 1971 :285). Some general characteristics that
are usually found in all such economically marginal settlements are:

(1) the residents are poor, (2) the housing is substandard, (3) they

are crowded, and also (4) there is a lack of property rights and urban
services. There is, however, always a highly diversified working center
nearby that has a capacity for absorbing unskilled labor on a continuous,
intensive basis (Delgado 1971 :288).

Delgado identifies five steps necessary to alleviate many of the
problems of these crowded settlements. They are: (1) abandon the
paternalistic notion that the settlements can nct solve their housing
problems when starting from a determined and definite basis, (2) in-

crease active government participation in providing a solution to the
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problém of adequate space and legal ownership of the land, (3) channel
local resources to housing in accordance with guidelines derived from
the settlers' active participation in planning, (4) detérmiﬁe new
standards of housing, (5) give aid and technical assistance in the
construcﬁion of new housing to their eventual residents, and (6) provide
basic infrastructural services for the éommunity before executing a
housing program (Delgado 1971 :295).

The 1976 earthquake offered the Guatemalan gecvernment an opportunity
to act upon several of these recommendations by providing space and
legal ownership of the land, maintaining active settler's partici-
pation, developing new standards of housing, and also by offering
technical assistance in constructing new houses as well as by providing -
basic infrastructural services such as sewers, water supplies and

electricity before the building began.

Housing Prior to ithe Earthquake

The character of urban housing reflects Guatemala's broader economic
problems. The economic base of Guatemala is agricultural and small
individual landowners are the major producers of food in the nation.

For most people, the margin of pfofit from agriculture is only slightly above
the subsistence level (EllProblema:ZS). Small scale industrialization,
which began to increase in 1960 due to the Common Market of Central

America, has developed under severe restrictions on expansion because

of the limited buying power of the population. As a consequence,

industrial development has proceeded slowly and Guatemala City is con-

sidered to be an example of a growing urban center without major



639

industrial development (El1 Problema:36).

Prior to the 1976 earthquake, a study was made of the housing
situation of the poor in Guatemala City. This study furnishes useful
background maferial for the current research. It consisted of a random
sample of 5,300 houses in the metropolitan area which were carefully
studied in the 1973 census. There was interest at that time in trying
to eliminate sub~standard housing in Guatemala City, and in particular
in removing the squatters éhacks in the deep ravines within the city. At
the same time there were plans to provide better housing for all, Four
national and international groups were involved in the 1973 housing
study. They were: CIVDU (Centro de Investigaclones en Vivienda y
Desarrollo Urbano), CHD (Central Internacional de Investigaciones para
el Desarrollo), SIAP (Sociedad Interamericana de Plantificaci®dn) and
IDESAC (Instituto para el Desarrdllo Economico y Social de Am@rica
Central). The major finding of the 1973 study was that for 30 years the
quantity and quality of housing in the urban center had been gradually
deteriorating. Not only were there not enough houses, one of the basic
rights of each individual according to the Constitution of the Republic
of Guatemala, but many of the old houses, especlally those of adobe,
were in poor repair.

One objective of the study was to develop a typology of 'poor

housing' called vivienda popular. The types eventually identified
Pop

fell into five groups, three of which are applicable to the 1976 earth-
quake tesettlement study. Not only were the house types studied, but

also the socioeconomic status of the residents was investigated. The
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three types of housing that apply to the settlements studied in the
Guatemalan Earthquake Study were as follows:

Type I: This house type is constructed of discarded materials,
chiefly cardboard, old woed, tin, discarded metals, etc. The
house is built on steep inclines (more than 45 degree grade),
and consequently it is difficult to provide with water, sewage
and electricity. The house is generally inhabited by cne family
with an average of seven persons living there. Water has to be
carried from a stream or other source. There usually is no
electricity. There may be doors, but seldom windows. The

total monthly family income was less than $51 in 1973. Members
of the family, in particular the heads of households, are under-
employed. Prior to the 1976 earthquake these types of houses
were located in Zone 3 (San Jose Buena Vista, La Isla, La Joya,
Oralia, La Ruedita) and Zone 5 (La Limonada) as well as in

Zone 6 (La Reinita, Tecun Uman, Joyas de Senahu and San Juan de
Dios). Others were in La Bethania in Zone 7 and El Milagro in
the Municipio of Mixco (E1l Problema:79).

Type II. This house type is markedly deteriorated due to lack of
repair. These houses are chiefly of adobe with earthen floors
and no windows. They are dispersed throughout the metropolitan
area not being restricted to only one or two zones. The average
monthly income of the family is limited, usually between $50

and $120, These houses are also found in 0ld Chinautla where
land erosion has added to the precarious condition of the house,

Type III. This house type is large, but it provides shelter for
many families. The multiple family house is easily adapted to
the coming and geing of migrants. Generally, several families
share one house; they may have omne social room and one kitchen,
but primarily the house is composed of separate bedrooms. The
collective costs are minimal; the advantage is that the house is
usually located in the middle of commercial activity. One house
found by the study group in 1973 housed up to 64 families. The
average monthly income per family was $50 to $120.

The house types also were called by other names; for instance,
Type I could be called "tugurios;" Type II - "deteriorated;"
and Type III - "palomares."

Economic Status of the Residents - The 1973 Census which studied

the econcmic status of the residents of 'poor housing (vivienda popular)

indicated that 35.5 percent of the residents received less than $50

(U. S. dollars) per month as family income, 43.8 percent received between
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$50 and $120(U.S. dollars);and finally only 20.6 percent received a
little more than $120 (U,S. dollars) income a month. The poverty of
these people was a strong indication of how limited they were in
improving their living standards.

Data from Table 12-7 indicate that the inhabitants of the shared
housing (Type III) had the highest monthly household income,probably
due to the increased opportunity for maximizing the production of each
member as well as easy access to high density populations and thus a

steady, available labor market.

Table 12-2

Monthly Income as Indicated by House Type

Less than 550 $50 — $120 5120 plus
- Type 1 74.6 21.5 3.9 100%
Type IT 6.2 ~55.2 8.6 100
Type ITI 22.3 46.8 30.9 100

(EL Problema:93)

Income came primarily from salaries or wages as indicated in Table
12-3. This table shows how imﬁortant wages are to those of low economic
status. The boss (or patron) relationship has been gradually on the
wane in developing countries for the past fiftv years, and self-employed
income 1is primarily generated from low-paying odd jobs in the informal

labor market, such as guarding autcmobiles, washing cars, selling lottery
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tickets, cigarettes, and other items on the streets. Wages, thus, make

up the major source of income, even for the lowest group (El Problema:95).

Table 12-3

Origin of Income

Income .  Boss Self Wages
$50 or less 0.5 27.8 64.1
$50 -~ S$120 4,3 ‘19.9 ‘ 70.7
$120 plus 4.3 22.4 63.7

Education as found in the 1973 Census data, wasnlimited,especially
for those living in Type I housing; where 51.1 percent had not finished
the first three years of primary education and 24.2 percent were con-
sidered illiterate. Those living in Tyﬁgél héusing also ‘were the new.
migrants to the city. Of those living in the Type I houses, a'total of
57 percent were considered migrants; that is, they were not born in the
Department of Guatemala. According ta the 1973 Census, 40 percent of
all the people living in the city were migrants by this definition
(E1 Problema:98). Also, according to the Census, using figures from
PEA (Poblacion Economicamente Activa) there was a twenty ﬁercent rate
of unemployment.

Data from this pre-earthquake study indicate that the type of
income source was not different for migrants and non-migrants in
Type I housing except for the slight difference (29.6 percent migrant/

19.1 percent non-migrant) in construction employment (El1 Problema:98).
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Unemployment and sub-employment affected migrants as Qell as non-~
migrants.

The cost of living in the Type I, II, or III houses was minimal as
found in the pre-earthquake study (1973 Census). As shown in Table

12-4, those living in Type I paid the least for housing.

Table 12-4

Monthly Cost of Living in Low Housing

About 511 811 - 830 +530 Total
Type 1 84.3% 11.7% 3.9% 99,9
Type II 53.8 41.2 4.8 99,8
Type III 38.1 38.6 : 23.3 100.0

The majority of houses damaged from the earthquake were those of
the low economic level, falling into Types T and III. In particular, the
houses that were made of adobe were destroyed, especially if they were
old and in poor repair. As noted earlier, most Type I houses were
found in the deep barrancos (ravines) around the city. The 45 degree
inclines were unstable foundations for the flimsy houses. Also, many
were of adobe, the construction material that was found to be most easily
destroyed. Table 12-5 shows the wall construction of pre-earthquake
houses — number and percent destroyed and seriously damaged in the 1976
earthquake.

Cost of the housing units was calculated for the 5,300 houses in
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the 1973 Census. By using the cost of living figures at the time of the
earthquake (1976) the selling price of the Type I house was $400; Type
IT was $1800 when the earthquake struck. There were no figures for
Type I1I houses useful at the family level because the cost could not be
divided according to the number cf families living within the compound
since the number varied from month to month (El Problema:9).

The total number of dwellings falling under the heading of "poor

housing,"

vivienda popular, before the earthquake was astonishing.
According to the sfudy done on 1973 Cénsus data, the housing deficit in
Guatemala City was severe, as shown in Table 12-6 which estimates that
130,810 houses were needed in tﬁe city alone.

The 1973 Urban Census Study shows clearly that housing was a
critical issue at the time of the earﬁhquake, and the disaster situation
was made even more devastating by the overwhelming need for the poor
to generate capital in order to modify or correct their living conditions.
With 70 percent of the population needing some critical housing improve-
ments before the earthquake, the disaster further increased the number
in need.

The earthquake, however, brought in outside aid. vThe aid and
assistance delivered by over one hundred foreign agencies brought with
>it, not only some of the needed capital, but the impetus and expertise

to change some of these conditions.



Table 12-5

Number and Percent of Houses Destroyed and Seriously Damaged by
Materials of Wall Construction, Guatemala City, February 1976

Houses Destroyed and Seriously Damaged

Material of the Walls

%9

Total ) Palo,Bajareque
Adcbe Brick and/or Block Wood and Other

Zone No. % No. % No. A No. 7 No. %
1 5,928 100.0 5,456 92.0 237 4.0 17 0.3 218 3.7
2 1,131 100,0 951 84.1 131 11.6 11 1.0 38 3.3
3 5,882 100.0 4,703 80.0 234 4.0 320 5.4 625 10.6
4 459 160.0 525 92.6 26 5.7 1 0.2 7 1.5
5 4,995 100.0 4,272 85.5 315 6.3 151 3.0 257 5.2
6 6,774 100.0 5,332 78.7 449 6.6 354 5.2 639 9,5
7 5,461 100.0 4,945 90.6 192 3.5 324 5.9 - -
8 1,816 100.0 1,742 95.9 25 1.4 6 0.3 43 2.4
9 109 100.0 52 47.7 45 41.3 7 0.4 5 4.6
10 554 100.0 460 83.0 38 6.9 8 1.4 48 8.7
11 1,589 100.0 1,255 79.0 193 12.1 14 0.9 127 8.0
12 2,775 100.0 2,406 86.7 81 2.9 27 1.0 261 9.4
13 1,049 100.0 878 83.7 34 3.2 19 1.8 118 11.3
14 648 100.0 496 76.6 137 21.1 2 0.3 13 2.0
15 137 100.0 84 61.3 47 34.3 1 0.7 5 3.7
16 3938 100.0 338 84.9 4 1.0 56 14.1 - -
17 497 100.0 388 78.1 76 15.3 8 1.6 25 5.0
18 2,822 100.0 2,396 84.9 76 2.7 49 1.7 301 10.7
19 1,688 100.0 1,573 93.2 14 0.8 23 1.4 78 4.6
22 434 100.0 408 94.1 16 3.7 5 1.1 5 1.1
23 642 100.0 628 97.8 1l 0.2 4 0.6 9 1.4
24 591 100.0 524 88.7 9 1.5 6 1.0 52 8.8
5.1 1,413 3.1 2,874 6.2

Total 46,379 100.0 39,712 85.6 2,380

Source: Direccidn General de Estadistica, Ministerio de Economia, Guatemala Investigacifn de campo
sobre los danos ocasionados en las viviendas por el sismo del 4 de Febrero de 1976, la Edicion,
Marzo de 1976. -
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Table 12-6

Estimate of Housing Deficit in the Metropolitan Area
of Guatemala

Population No.of Person/House Houses
Type of House No. % No. A
I.Tugurio 109,915 9.7 9.4 11,693 ° 7.42
II.Deteriorada 434,894 38,38 7.33 59,330 37.64
I7I.Palomares 106,740 9.42 31.57 3,381 2.14
LV.Sub-urbana 74,447 6.57 6.45 11,542 7.33:
V.Periferica 67,196 5.93 10.09 6,659 ° 4,23
Total 793,192 70.00 , 8.57- 92,605 © 58.76
Houses Destroyed Housing Shortage
Type of House " (No. of Houses)
I. TUgﬁrio | 2,144 15,702
II. Deteriorada _ 46,230 72,173
III. Palamares. _ | 3,3é£? . 20,929
IV. Sub-urbana 2,145 12,407
V. Periferica _ 6,659i 9,599
Total 60,557, 130,810
Total of the Metropolitan Area (including suburbs) -----———————- 209,282

Source: Cuardo 1l:1
El Problema de la Vivienda Popular, 1978:3..
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The Effects of the Earthquake in Guatemala City

After the earthquake destroyed or severely damaged their homes, more
than 200,000 urban dwellers struggled to find some type of shelter. This
struggle in the capital extended long after the disaster had occurred.
Tents, cardboard boxes, plastic materials, sheets cof metal roofing, and
discarded wood in almost any conceivable combination, were used to con-
struct shelter for many well into the first year. Water supplies and
sewers were interrupted and food supplies were limited. Two major bridges
spanning deep ravines and connecting critical parts of the city were
destroyed. Many freeways and major throughfares buckled under the strain
and were impassible. Numerous business places, office buildings and
hotels were either destroyed or severely damaged. The major national
buildings such as the 0Office of Finance, the National Palace and the
President's home were intact, however, and no national leader, such as
nember of the Congress, Vice-president or President was killed.

Some telephone and telegraph services were in operation right after
the earthgquake in spite of moderate damages. Buses were serviceable
within the first few days after rubble was removed from the major highways
and. streets. The Central Market, vital for commerce, was destroyed.
Marketing then continued from streetssidewalks and open spaces. Banks
continued to exchange monies and made other transactions, many using
tables on the sidewalks. The destruction or severe damage to ancient
cathedrals (some dating to times of the Conquest) was extensive. These
cathedrals were, however, soon marked for early restoration as national

monuments.
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Surviving hospitals continued to overflow with sick-and dying well’
into-the second half of the year, partially due to the complete:-
destruction of the large general hospital, S#n Juan de  Dios. Roosevelt
Hospital received the largest number of injured, and it was here that a
special unit was built to handle the numerous spinal cord injuries.
Specialists in handling quadriplegics and hemiplegics were brought
in to help with the number of paralyzed victims, Orphanages filled, as-
many abandoned or orphaned infants and children of all ages were brought.
to the cehters;

Even under these conditions, by the end of the first yeaf a
bustling city was again in full operation: Life was different, however,
especially for the numerous earthquake viétims who were now living in
new, post-earthquake settlements.

Number and Percent of Houses Destroved

and Damaged in Guatemala City

Table 12-7 indicates the number (46%3@3) and percent tBE percent)
of houses that were destroyed or sericusly .damaged in Guatemala City.
As can be seen, several of the zones hadﬁfEOm'49 to-82 percent of fhe
houses destroyed or damaged, while two hiigh:income level zones had only
seven percent destruction., Table 12-5"above, reveals the fragility of"
adobe. The range of destruction of this#wall type was from 47.7 percent
in Zone 9 to 97.8 percent in Zone 23.. Brick:and block censtruction
proved to be the most secure materials. . Bécause of the deteriorated.
condition of many of the houses within tﬁéﬂarea, many were not completely
destroyed, but damaged to the extent that.ithey were uninhabitable:or

extrenely dangerous.. Counting earthquake«ldsses; and the .deficit which
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Table 12-7

Number and Percent of Houses Destroyed and Seriously
Damaged in the Municipal Zones of the Capital City,
February, 1976

Zone Houses Destroved and A
Seriously Damaged

1 5,928 34
2 1,131 25
3 5,882 49
4 459 41
5 4,995 30
6 6,774 46
7 5,461 32
8 1,816 32
9 109 7
10 554 15
11 1,589 17
12 2,775 31
13 1,049 31
14 648 21
15 137 7
16 398 49
17 497 41
18 2,822 49
19 1,688 37
22 434 16
24 642 79
25 . 591 82
Total 46,379 34

Source: Direccion General de Estadistica, Ministerio de Economica
Guatemala Investigacion de campo sobre los dancs ocaslonados en
las viviendas por el sismo del 4 de Febrero de 1976, la Edicion,
Marzo de 1976.
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existed at the time it struck, a total of 131,420 houses were
immediately needed in the city following the disaster (El Problema:l).
Approximately 120 disaster victim settlements sprang up throughout
the éity as an initial spontaneouds response to this need. Victims who
lived in these makeshift settlements were, for the most part, renters
prior to the earthquake and now found themselves without a roof over
their heads and a landowner incapable of rebuilding. They sought shelter
in the best way they could and organized themselves around available

land and resources.

The Urban Settlements Studied in this Research

Among the 120 settlements that formed following the earthquake, a
variation in the process of recovery could be observed. Consequently,
four settlements representing different types of recovery wére chosen
for study in this research: Roosevelt (é~government refugee style
settlement), Carolingia {a planned permanﬁnt settlement), 4th of
February (an unplanned squatters settlemé;t) and New Chinautla (a planned
permanent resettlement of people from a previously existing town). -Each
of the settlements was built in a uniquely different loc;tion. Roosevelt
was located in the middle of a very busy, active central part of the
city and housed people who had lived in Housing Types II and III at
the time of the disaster, Carolingia was built on a spacious treeless
area on the periphery of the city to serve people from Type I housing,
and The Fourth of February sprang up on the very sides of the busiest

freeway in town. 1Its residents also came primarily from Type I housing.

In contrast, New Chinautla was built in the area on the plateau above
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the destroyed town it replaced and near the commercial center of the
city, but yet on the periphery of the densely settled area. New
Chinautla also was unique in that a large‘percentage of the new settlers
were Indian, whereas the other three settlements had only a few Indians
located in them, The sample sites were chosen to be approximately
equal in terms of the following criteria: size (approximately 10,000
inhabitants), similar local governments(elected officials and appointed
committees), losses (all had completely lost their pre-earthquake homes)
and each family was low or very low in terms of household income.

The sampling of households within these communities was carried
out in the manner described in Chapter 2. However, since none of the
settlements had existed before the earthquake, completely new maps had
to be drawn. TFach settlement was divided into sectors of approximately
the same number of inhabitants. Sectors were chosen from a random table
of numbers, and households identified in the same sampling system as
previously described. A pre-test, using the same questionnaire as used
throughout the household survey for this research, was conducted in a
similar settlement, Plaza del Toros,in Zone 13. From this pre-test it
was found that a few of the guestions needed rewording to make them
applicable to the urban center, but for all practical purposes the same
interview schedule used in towns and villages outside Guatemala City
was used in the city sample.

The first wave of interviews was conducted in January and February,
1978, and the second wave was completed in June, 1980. The sample size
and attrition rate are given in Chapter 2.

In addition to the household survey, key leaders were interviewed
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and participant observation was an ongoing process iIn each settlement.
One of the senior research staff lived for a period of time in each
settlement except New Chinautla. One of the research assistants worked,
on a daily basis, for over three years in that settlement, however.

The ethnographic data obtained from informal interQiewing and participant
observation cover a period of time from June, 1977 through Janﬁary 10,
1982,

Description of Settlements

Roosevelt: A government bullt refugee style settlement. On

January 10, 1982 you could find the residents of the original settlement,
Roosevelt, living in new houses along asphalted streets with lighted

street corners. FEach house, made of cement block, with glass windows

and sturdy metal doors, has two rocms and a small back yard, Electric
lights and private bathrooms with flush ‘toilets and showers are added
comforts for those who lived for over four years ip barracks-like houses

in Zone 11 near the Roosevelt Hospital. {In 1982, the;residents seemed
filled with excitement, hope and energy. A new school building in progress
had a sign that reflected community spirit, "Education - Hope for

Tomorrow. "

Various stores along the roddway were active in trading.,
Residents were decorating thelr houses.and eagerly invited the researcher
in to see their new homes.

The new settlement in Zone 6 is named Quintanal, and it is located
far from reminders of the four years in near hopeless despair in
Asentamiento Roosevelt in Zone 11. The residents were eager to tell

the researcher that they were buying thelr own houses with their own

land for a cost of between-$1,000 and $5,000. This opportunity, as they
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viewed it, was made possible By the persistence of the people and the
help of BANVI (Banco Nacional de la Vivienda). Perhaps most surprising
was the news that single women with families could purchase a home just
as could those with male heads of households, This change in the BANVI
rule is significant since it had been a major stumbling block for women
acquiring a home. In Roosevelt, approximately one-third of the house-
hold heads were single females. Houses are owned under stricﬁ rules
and can not be sold but only passed on as inheritance to survivors of
the head of household. (8ee Picture 1, Quintanal 1982)

History of the Development - The attitude of the people toward

Quintanal was in stark contrast to the way they saw the settlement from
. which they came. Asentamiento Roosevelt was viewed with despair and
hopelessness by its residents,as each year the long wooden barracks-like
houses became more dilapidated and the rubbish piles surroénding the
area became higher. The people themselves became disenchanted and
nearly lost hope that their lives would ever change. The 10,000 earth-
quake victims that lived on the flat, barren land behind the Roosevelt
Hospital had been economically poor people before the earthquake. For
the most part, they had lived dispersed throughout the city. Many had

. lived in Type ITI houses called palomares,.housés where many families
live and share a ﬁommOn kitchen. When ;he;earthq;ake-destrOyed these
homes, the owners were unable or unwilling to rebuild, and.the'ocqupants
found shelter under cardboard boxes and pieceé of plastic and scraps

of wood and metal. A few (2,000) lived in pup tents donated by The

German Red Cross, Some of these homeless people lived under such
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conditions for a year following the disaster. <They tell of the
‘4difficulties of securing safe water and maintaining sanitation,
"Cooking outside was the hardest ordeal...especially in the heavy
rains,'" was the response of one mecther. "The tents were't waterproof
and after awhile, everything was wet," replied another.

Shelters were placed mostly along public streets. People were
dispersed around various parts of the city and natural social networks
were disrupted.

The residents of Roosevelt had been among these street dwellers
after the disaster. The majority (over 60 percent) had spent between
four months and a year living in cardboard, tin shacks or in pup tents.
When the Ealéras which constituted Roosevelt were completed, approximately
three months after the disaster, many of the street dwellers were moved
into the Settlement of Roosevelt., A second type of housing was built |
on the same site approximately five months later. It coﬁsisted of
small prefabricated housés? casitas, with lamina walls and roofs. The
dimensions were 10 feet by 10 feet. The galeras, or wooden barracks
type, consisted of long wooaen buildings with sections containing 54
households.’ The household units were 15 feet by 23 feet eaﬁh, and they
were seﬁarated by a thin wali, Kitchens were separate three-sided she&s
attaéhed t§ the galera. The long galeras were divided into five sectors
containing 1700 households, and the smail prefabricated hoﬁses numbered
300. Some of these small houses were creatively cénnected by a con-
structed ”ﬁalkway” of tin aﬁd wood that hid from the view of officiais
the illegal connections, making it possible for one family to occupy
two units as piles of o0ld tires, boxes and other distractors were used

to hide the connections.
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The 10,000 inhabitants of this four-block area known as The
Asentamiento Roosevelt experienced many discomforté. For instance, the
dirt streets had no curbs and the rushing waters from réin and sewage
eroded most of the street. During the rainy season it was almost
impossible to drive a car through the settlement. The stagnant water
and mud were sanitary hazards any time of the year. The dérkness of
the streets was bothersome and made them dangerous at night. FElectricity
was not brought into the settlement until the second year (1978) and then
the lines were only to the main streets which were dimly lit. Even then,
individual houses had no ele;tficity, thus visiting the settlement at
night demanded a good flashlight and a stalwart soul.' The crime rate
in the settlement was extremely high, in part related to the problem of
lighting.

Water was the other chief problem, as it was not only very scarce
but also unsafe. Potable water was in shortage even during the rainy
season. It was supplied by faucets 1oea£ga‘in‘two centers in each of
the five sectors. There were 12 faucets per 1,000 people andrwater was
not always available in these outlets, In\fac;, the water mains were
opened on a rotating basis. It was common to take two hours Just to
have enough water to fill one tub in order to do a load of wash. This
problem was compounded by the fact that many of the women in thé‘settle—
ment made a meager salary by "taking in laundry." SPending a day doing
such work would earn a woﬁan about 65¢ if she was lucky enough to
cbtain the water.

The sanitary facilities, toilets and showers, were primitive. Each

sector, containing about 2,000 people, had two areas of 16 latrines
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and 16 showers for each sex., The women's latrines and showers were
pink, and the men's were blue. Privacy was nearly impossible as the
sheds were poorly constructed and the doors were very short. Women
complained about being harassed by '"peeping toms" or being propositiomed,
or even being forced to pay a small sum of money before being allowed

to enter a latrine or shower.

Trash and garbage collection for a popﬁlation‘of.this size 1s
problematic. There were just two centers for COlleétién and each of
these collection centers was poorly constructed. In order to dump trash
or parbage, a person had to lean over and toss garbage as best he could
without having it all fall back upon him. Twice a week the garbage was
picked up. Children and animals were drawn to the collection centers
as an area of play and "treasure hunting." In July, 1980, a large fence
was constructed around the centers to prevent the wind from blowing
everything around. The long lines of unpainted sheds were dismal. Few
individuals put out flowers or in any way attempted to personalize these
sheds. A feeling of hopelessness pervaded the settlement. (See Picture 2,
Roosevelt 1978.)

The family institution was the strongest social iInstitution in
Asentamiento Roosevelt. Common-law marriages were tﬁe most common
(43.2%) and éﬁédt one-third of the household heads wére.detaqhed women

either divorced, widpwed or single. A majority (73.6 percent) of the

families were Catholic and 26.4 percent stated they were Protestant.
There was no church in the settlement. One small Protestant chapel

was located in one of the prefabricated houses. Frequently evangelists
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would make visits to groups or individuals within the settlement. Funerals,
baptisms, and weddings toock place outside.

The pelitical structure of Roosevelf was similar to that found in
the other settlements. Sixty representatives were elected to serve as
part of a committee of reconstruction. These elected representatives
were from each sector, and they had two representatives to the National
Committee of Reconstruction. A governmenﬁ-employed receptionist worked
in the settlement for four hours daily and there was also a secretary who
kept records. The locally elected representatives met weekly at the
local community building. Five subcommittees dealt with problems of
the community including health, water, drainage, education, social
justice and reconstruction.

Local representatives and governmental appointees were not always
in accord. Most often the local people expressed feelings of helpless-
ness and hopelessness, Now that the group has been resettled, they
speak of hope and of the future. Before the move, it was said that
"BANVI always promises but never delivers...Il'll be here 'til I die.”
Now they were saying, "It's like a miracle. I didn't believe it would
ever happen."

Education before the move was provided in two public schools
where about 800 children were enrolled. The boys attended in the
morning sessioﬁ, and the girls in the afternoon. The average classroom
had about 70 pupils and one teacher. Teachers said, "We're saddened

because we have nothing to teach with....no pencils, paper, nor books."

Attendance was sporadic and it seemed that little learning tock place.

For instance, one fourth grade teacher claimed 150 children enrolled
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in. her class, but when it was time for the final examinations for
promoticn, only 17 children took the examination. In the new settle-
ment,, El Quintanal, the new slogan, "Education-Hépe for Tomorrow," is a
major change in attitude. Adult education was provided in other
settlements in the form of literacy classes, sewing, typing, etc., but
because of a lack of eleétricity there were no adult education classes
in Roosevelt.

Health catre was qot a major problem in Roosevelt because of the
easy access to the large next door Roosevelt Hospital. There also was
a small health clinic staffed by a medical student aﬁd a nursing student.
The c¢linic hours were only in the morning. The poor sanitation con-
ditions,as referred to earlier,have now been radically corrected in the
new settlement. Trash cans abound and the streets-and houses appear

exceptionally neat. 1In the old settlement there were a number of

traditional healers, including four inyeccionistas, and a woman known to
practice brujeria (witchcraft). There wegérno signs of such in the néw
settlement which is very close to many pharmacies. |

The economy of the old settlemént was. generally based on wage labor,
sales and services. There were small Businesses such as tiny stores, shoe
repair shops, tailors and laundresses. The commercial life of the
people was obviously ocutside the boundaries of the settlement. In
Quintanal the same observation can be made  since there are no major
stores or services, but the new settlement  1s near Calle Marti, one of
the busy comﬁercial streets in Guatemala- City.

Law and order were very visible in:the old settlement. The police

station was in a prominent place, and:policemen frequently patrolled
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the streets. No police action was noticed during the study, however,
The people reported that the crime rate was high, especially crimes
against persons, e.g., assault, mﬁrder and rape. In the new settlement
there were no police visible and no police station. In the old settle-
ment neighbors spoke of not trusting one another, and of going to the
bathrooms and water fountains armed with knives. Today in the new

settlement there appears to be a feeling of cooperation and compassion.

Interviews with the Leaders About the

Emergency and Reconstruction Process

The four leaders interviewed in Roosevelt before the move to the
new settlement had taken place had similar accounts of the emergency
and reconstruction process, The emergency period was difficult because
scarce food and water were not equally distributed, President Laugerud
was viewed by all four as a strong, positive leader 'who took charge" and
"set a moral frame for responding to everyone's needs." '"He even had a
television program that you could call in to and talk to him directly.

He cried for the pueblo! He was everywhere!"

Emergency actions included putting up shelters in the streets,
organizing a formal camp for the homeless, and organizing people into
committees. "No one had previous experience and we all had to learn the
fundamentals. Some became good leaders and some were plain thileves."

The leaders reported much corruption on the part of government
workers, and they had little confidence in many political leaders. Before
moving to the new settlement, Quintanal, these leaders saild, "They offered
much, but completed nothing." Persons who were mentioned as being

positive and influential during the recomstruction process were:



662

President Laugerud, Padre Jose‘Maria Ruiz‘Furlan, and Deputy Oscar
Enrique Guerra. Each was viewed as belng interested in and dedicated
to the survivors and especially to those of Asentamiento Reoosevelt.

The leaders also believed that foreigners did not often know what
the local people needed and therefore made mistakes. .They felt that the
best plan would be to have a team prepared to handle emergencies and to
organize communities, ''That's what the National Emergency Committee
was supposed to do." The leaders also agreed that aid should be given
as directly as possible to the communities and "mot to any intermediafy."
They also felt that aid should not be given cut free, but should be
worked for. They said that agencieé should also work together and not
comﬁete. They viewed the work in Carolingia as being a good exaﬁple of
where agencies cooperated and thus had the best results.

In the leaders' opinions it is better to have only one agency working
within one community. They cited The Red Cross as being one of the
best agencies "because it did a lot of work and in many places." The
leaders also mentione& the aid that came from the United States was good.

At the time of the last interview iﬁ.l980, leaders felt that the
reconstruction process would continue anywhere from five to twenty-five
‘more years. Two years later their'opinioﬁs would probably have been
different after the move to Quintanal. The agencies that worked in
particular in Roosevelt were BANVI and the National Reconstruction Committee.
In 1980 the leaders were convinced that‘fhe leaders of BANVI would never
move the settlement, but as was gvidencedufrom the interviews in 1982
with the residents of the new settlement :Quintanal, BANVI had been able
to reconstruct the settlement and they saw:this movement as being highly

successful.
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Household Interviews

Household heads interviewed both in 1978 and 1980 ranged in age
from 18 to 78 years of age, with the average age of 38 years; 29.55
percent being "single' and 26.42 percent being married. The majority
of the families (94 percent) were Ladino and only six pefcent considered
themselves Indian.

One question which interested everyone was, "Where did the residents
of Roosevelt come from?" The interQiew data show that 98 percent came
from the same zone. It is clear, however, from other data that some came
first from various other zones such as Cerro del Carmen (near the Iglesia
Candelaria), Santa Domingo in Zone 1, and Cerro de Sandose in Zone 3.
Vietims came from those zones and subsequently erected temporary shelters
such as cardboard and old wooden shacks or pup tents along-side of
Roosevelt Hospital., It is clear from the data that thelresidents of
the Asentamientc did not migrate from the rural area, but rather they
were ;ictims of houses that had been lost and were not going to be recon-
structed by their owners. It is also clear from the ethnographic data
that the settlers had no common geographical backgrounds nor common
social experiences, Housing choices were not available to them and
they were moved off the streets and into the galeras of Asentamiento
Roosevelt by The Reconstruction Committee.

According to 86 percent of the respondents, other part§ of their
lives,such as family relations,remained the same in Roosevelt as before
the earthquake, Their relations with local authorities also remained
the same, according to 93 percent. These oplnions were held in spite of

the fact that 54 percent believed their personal economic situation was
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worse than before the disaster. Forty-six percent also believed their
houses were worse than before the earthquake, but 56.6 percent believed.
that their present wooden house was safer than the previous house

because it was not adobe.

The food shortage was severe according to 73.6 pércent of the
respondents and this shortage lasted for the greatest number (38.5 per-
cent) for two to four weeks, and for an additional 23.1 percent the
shortage iasted up to two months and for still another 17 percent the
shortage lasted beyoﬁd two to three months. The foods listed as being
in the shortest suppiy wére: beans, corn, rice, bread, the basics of
the Guatemalan diet. A majority of respondents (67.9 percent) received
donated food, and very little of the food was unfamiliar (32.4 percent).
The unfamiliar foods were primarily cannéd‘vegetables and meats. No
one believed they received food unnecessarily, and only 7.6 percent
receivedvfood for work.

Other free aid received was clothing;i32 percent), blankets
(38 percent) and medical care (42 percent). A suﬁ of 35 percent of
the residents believed the agency aid was.fine, while 20.8 percent
believed the agencies could have had better control of the aid and one
way to improve the distribution, according‘to 18.9 perceﬁt, would be
to distribute the aid house-to-house, presumably instead of having
people stand in lines.

There was no ongoing food progrém in the settlement,aqcording to
the residents. Few could name any agency that helped in the émergency
or recovery process. The most often mentionedlwere government of

Mexico and the Guatemalan government. When asked how long it would
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be before the settlement recovered, the respomses were chiefly, 39,62
percent , more than four years, and 15.09 percent believed it would never
happen.

In sum, before the residents moved to the new settlement in Zone b
they believed they were economically more deprived than before the
earthquake, but that their houses were now safer. They agreed that they
needed the food received during a period up to 3-4 months following the
disaster,

During the first four years following the earthquake their lack of
hope for the future centered more on the unfulfilled promises of the
Guatemalan government (BANVI) than it did on the agency aid actually
received. With the change in location, a new life began for most cf the
residents. There appeared to be greater hope, enthusiasm, energy and
direction for the former residents of Asentamlento Roosevelt.

The plan, as actualized, was according to the recommendations
that had come from the various studies and groups mentioned earlier in
this chapter(CIVDU, CHD, STAP AND INDESAC). Those recommendations
included establishing sufficient space, a legal access to the land and
housing tenure, and the establishment of physical infrastructure for
the settlement before the houses were built. The residents were involved
in the planning of their individual homes after the sewers, lights, and
water supplies were established and an equitable credit plan was initiated,
with even single women given an opportunity te purchase their homes.

It appears from the process of recovery that the settlement of Roosevelt,

although beginning in a much slower and somewhat painful process than
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some others, has been able to obtain the same standard of rehabilitation
as have the other three settlements. However, if this study had not
been longitudinal in nature, the total process of recovery in this

particular settlement would have been inacéurately assessed.

Carolingia: A Planned Settlement. On January 10, 1982 the streets:

of Carolingia were bﬁsy with bus loads of people hurrying off to the
ceﬁter of commercial and services activities in Guatemala City. The:
streets were filled with automobiles, carts and walking peopie. The.
bustling activities, the diversity of thermany business establishments,
the trees grown tall since the earthquake, the roof tops now rusted and
gray, the rﬁts in the streets, the sidéwalks being torm up as new sewer
lines were being laid down were impressive. There were new churches and
some old houses had been torn down. The:chigh school now had a high
fence around it and the building looked:in.:need éf a new coat of paint.
There were more bars and the residential’houses looked faintly worn,

New quarters were added to the;backyardéﬁégd-a.few houses  had: sprouted
second stories. Pausing to reflect the .first views of this settlement
in 1977, when the sewers were being firstrlaid down and the mortar was
still wet on the walls of 1500 new houses; it was. evident tp the researcher
that time had passed (Picture 3. Carolingia, 1980 and 1982).

History of the Development - Beforernthe:1976 earthquake, the

lower class communities of-San Franciscoj,El Milagro and La Florida in
Zone 19 and Mixco on the rim of the capital.were the center of workers.
who .lived in small, deterlorated adobe-houses closely confined to a few

narrow streets. More rural.and urban-urban rmigrants continued to. come.
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to the area so that more substandard Type I housing was built along
the sides of the deep ravineé. These substandard houses collapsed
during the earthquake, and the residents (chiefly renters) were unable
and unwilling to rebuild on unstable ground. Across the ravines where
houses had also collapsed were sparsely se&tled lands. The area was
- reasconably flat and with little timber. _Thus the disaster made possible
~ an invasion of desiraﬁ;e'land."‘ o

' The land ihvasibn was spegrgéaded~5y;fwo American missionaries
who had the support of members of thé‘Caivary Temple Church. Ihe
recovery prdce;é also was ;hitiafed by a gfoup of-students from San Carlos
University who formed neighborhood committees of victims from the area
of E1 Milagro and La Florida. The students, headed alsc by a local man,
canvassed the area of victims sheltered in tents and cardboard boxes
and took a census of the homeless, particularly those who were renters.
The plan of action was to invade an unused area of land (105,000 square
meters) with the idea of using it as a squatter settlement. The invasion
of over 1,000 families. toock place only days after the earthquake.

The Naticnal Reconstruction Committee, pressured by the San Carlos

' students, as well as the 1,000 famiiies? requested'that BANVI buy tﬁe
lgnq and.offerrit-fbf ééié té‘tbé sqﬁét;grs;ﬂ ?ﬁis»action was carriediout.
The colony, originally ﬁaﬁéd El'Doﬁiﬁéb}Qé-ﬁamés ge-i976, was renamed
| "Carolingia'" in appreciation of the Uniﬁersity;stﬁdenté., The ‘campus of
the San Carlos Universify fs often called Carolingﬁa. Calvary Church
remained active in the organizatioﬁ‘éhd:rgcovery of the new settlement.
CEMEC, The Emergency Committee oflthé‘Caivar§wChdrch; was assigned the

responsibility for carrying on the development of the Colonia Carolingia.

(See Fig.12-1- Organization Chart for the Execution of the Project.)
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Figure 12-1

ORGANIZATIONAL CHART FOR THE EXECUTION OF THE PROJECT:
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CEMEC had participated in 14 housing projects previously in rural.
areas of Guatemala. The objective of this private agency was to réisef
human social and material quality of life through problem solving in
the field of social work. The CEMEC project was to design.a New Model
of Human Settlement. The design was agreed upon by both the Calvary- Church.
and the Guatemalan government (NRC and BANVI). CEMEC agreed to: con-
struct 1500 houses (26 square meters), a health station, a 1l0-room
primary.school, a market, a church, a park, an animal slaughter area, a
first aid station, a fire station, purchase.landifor the park and for
the church and to conduct a program In reforestation.

The National Reconstruction Committee (NRC) agreed to provide some
of the construction materials, vehicles and' equipment, to administer
title to the lots, and to facilitate buying building materials. The
responsibilities of BANVI were: to urbanize each lot, to lay out and
gravel the streets, and to help provide=eiéctricity, potable water and
drainage. The residents also had responsﬁﬁilities. They were: to
participate in all decisions of the project, to provide three weeks.
labor on their individual houses, and to: make #'minimum of $8.00 to
$10.00 per month house payment, Two-thirds of the payment would pay
BANVI for the land and urbanization; and: one-third would pay CEMEC for
community development programs iﬁ Carolingia as directed by elected
community representaﬁives under the direction of the National Reconstruc-
tion Committee. The benefitted families:were to have begun their
payments of $8.00-$10.00 per month in' July, 1976. The houses were to

have been assigned to the families as users for a period of one year.
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At the end of one year, when proof was given that the house was being
v cared for and used properly as a home for the family, the property rights
were then to be given to the family. If there was improper use of the
house (e.g. selling it or renting it) the family would forfeit all rights
to the land and housing.

However, the projected time plan and cost for reconstruction were
inaccurate, Materials such as cement were in great shortage and a
lack of funding halted the éonstructi&n of many buildingé. The school
 was dedicated in November 1978, although it was incomplete. Later,
funds came from the Girl Guides of Norway through Norwegian Relief Aid
and the school and health center were completed. Lack of funding alsc
halted the conétruction of the market, the fire station an& the slaughter
area. The park was constructed from funds from UNICEF and from
community participation. (Picture 4. Carolingia 1977 and 1978)

The Process of Emergency Aid - Immediately following the earthquake,

the victims living in the ravines of El Milagro and La Florida assessed
their damages which appeared to be great. The homeless set up shelters
of cardtoard and scrap wood and plastic. These temporary shelters and
makeshift tents were huddled closely together. According to infofmants,
many infants and young children died during the cold, rainy months tha£
followed,énd some were even swept away in rgshing waters that cut
through unprotected areas. Inﬁéctioﬁé diseases suﬁh as bronchitis,
pneumonia and diarrhea tock many-liﬁeé. The leéders of the community
were eager to organize and to Work closeiy with leaders of CEMEC and
BARVI to begin the housing project. Unity among the neighbors became

a strong wedge against slow progressvand mishandling of the recovery

process.
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Interviews with Leaders About the Emergency

and Reconstruction Process

Carolingia is known as one of the most aggressive, tightly organized
settlements in Guatemala. The residents, coming from low income
disenfranchised areas, now had found an opportunity to change the quality
of their lives. Under the leadership of a strong, eloquent leader,

Oscar Paiz, groups and committees were formed early In the emergency
period, The organizational skills of the students of San Carlos Uni-
versity (Psychology Department) plus the leaders of CEMEC all converged

to be supportive and aggressive. Women found strong leadership roles

as well, Partly this was due to the fact that ;he settlement was on

the periphery of the city and the working men of the household were gone
into the city for employment much of the day. Because of this the women
had to be left in charge of the settlement. The actual physical labor

of digging the drainage ditches as well as part of the construction of the
houses was done by women.

The entire settlement was laid out and lots assigned by a lottery
system. Representatives were elected and committees appointed before
any construction began. Most of the elected positions were held by men,
but a large number of women were also elected and appointed; so many,
in fact, that some said Carolingia was "run by women." The democratic
process was the model., Individuals and families were encouraged to
speak directly to the "block" representatives. The weekly meetings
of committees were well attended and debates and discussions were very

lively.
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Through these organized activities much was accomplished. -Many
activities made the national newspapers. For instance, in 1977, while
construction was underway, the promised electricity was still not
installed and there was a high rate of c¢crime in the streets. Leaders
of Carolingia and the settlers marched on ‘the Electric Company and demanded
that electric lines be installed. They_were installed in one week.
Later.demonstrations were held against BANVI for unfulfilled promises.
Scometimes the protests were violent and at one point gunfire was ex-
changed with police. Tear gas bombs were thrown and at least one child
was killed.

In spite of the protests and counter .attacks, problems still remain
regarding the title of the land and the issue of paying for the houses
-as late as 1982. 1In general, however, 'the leaders believe the organi-
zation of the model community was sound .and that the plan was carried
forward with faith and good support, especially from community members.
The community structure remains closely:organized and powerful six |
vears after the earthquake. #

The leaders who were interviewed agreed that the most influential
groups who worked’with the recovery process were: The University of
San Carlos students, The National Reconstfﬁction Committee, CEMEC, Church
World Service, The Mennonite Central Committee, Faith and Job, ﬁNICEF.

.0f the groups mentioned, the work of all.:the agencies was viewed very
favorably except that of Church World Service. This agency worked closely
with CEMEC on the urbanization projects :and in organizing leadership. The
chief complaint against the agency was that‘"théy made many promises but

fulfilled very few." On the other hand:.the Mennonite
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Central Committee, who arrived in April 1976, and furnished labor for

the construction of the houses, was held in very high esteem by all the
leaders because "'these workers lived right in the community and conformed
to the way of life in Carolingia, not like the Church World Service

people who just came and went as they pleased."

Household Interviews

Household interviews were conducted on a random sample of 101
households in 1978 and the same sample, down to 84, in 1980, 1t was
found that 58.4 percent of the people were Catholic and 38.6 percent
were Protestant, a higher percent than in any of the other settlements.
Ethnically 85.5 percent were Ladinos and 14.5 percent Indian. The
average age of the head of the household was 36 years, and the range
was from 18 to 74 years of age. Thirty-nine percent of the informants
were married, 42 percent were in common law relationships, and only
18 percent were single (e.g., divorced, widowed or ummarried).

During the emergency period, 90 percent had slept in temporary
shelter of cardboard, wooden shacks or tents for periods of two months
to one year. Food shortages were reported by 84 percent, lasting for
79 percent of them from two weeks to two months. The shortage was in
staples such as beans, rice, corn, bread, and sugar. Few respondents
had received unfamiliar food such as canned vegetables and meats. Food,
again, was the item most respondents said they had needed. Few reported
needing clothing, blankets or medical care.

They, as a group, belleved the distribution of food had been falr,
unbiased and well directed, but if they were to do it again the

respondents believed it should be from house to house and with better
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"control. Few could remember from whom they received food and other
items. They named the local Emergency Committee, the Episcopal Church
of the United States and the Armed Forces of Guatemala. Eighty-nine
percent believed that the food prices had increased after the earthquake:
Ninety-five percent had received free food and only fivé percent had
worked for food.

Where did the new residents come from? DiSpellihg myths about rapid

influx of rural populations, 98 percent of them said they came from the
same zone, that is, from the surrounding ravines and deteriorated neighbor-
hoods. Forty percent believed their economic situation was better; 23
percent felt i1t was equal, and only 37 percent believed their economic
situation was worse than before the earthduake. Family and social
relationships were equal or better,according to 99 percent of the
respondents and 98 percent believed their relationships with local
authorities were the same or better. A.large majority (88 percent)
believed their houses were better in safégy and appearance than before
the earthqhake. Thirty percent of the :sample believed it would take the
settlement four years to recover, and only 13 perceﬁt (the smallest
percent in the fouf settlements) believed it would never recover.

In summary, it seems that the residents believe that they needed
the ald they received, especially the food and housing, and that the
process of recovery had improved their own family relations as well
as ;heir relations with local authorities. Clearly their lives had
iﬁproved since living in the ravines of the surrounding areas. The
stimulus of the disaster, however, had increased thelr expectations
and subsequently had encouraged a higher level of personal and political

unrest in some.
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Fourth of February: An Unplanned Settlement, On January 10, 1982,

an observer walking aloﬁg the sidewalks and seeing the curbed, asphalted
streets with young teenagers playing soccer on a well defined field while
glimpsing the activities of an organized open market would observe a
scene in stark contrast to the jumble of shacks and-pathway;‘that had
twisted through a geﬁeral area of about fopr city bloéks called the 4th
of February just five and a half years before. Individual houses were of
ﬁany colors. Some were two stories high with attached garages. Windows
_had ornamental embellishments. There were iron and metal doors with name
plates in contrast to the once cane thatched huts and wooden shacks that
had been homes for about 15,000 squatters. Street names, according to
the usual numbering system of zones gave the area a sense of permanency.
(See Picture 5. 4th of February 1982.)

The water tank trucks with the long lines of people carrying their
plastic tubs had now been replaced by private water faucets in each
house. A concrete block school was being finished in the center of the
settlement, A few reminders of the old séttlegent were the tiny Cathelic
chapel with salvaged statues of saintsrandithe rugged, eroded entry way
into the settlement. To.one side of the settlement along the freeway
were stili the familiar shacks and bustlipng families in open corridors
as they awaited their private lana to be urbanized, so that they, too,
could beginltheir own construction. People were busy everywhere working
with panes of glass and puddles qf éement as-theylconstructed more and
more private homes. As densély populated as the settlement now appears,
it is only half the number that had once lived on thé invaded land.

Half the population had followed the 1eadef,Emilio,to a similar settle-

ment in Zone 18 where the open spaces and some timber were more inviting
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Picture 5. &4th of February 1982
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for their private homes.
How did these changes take place and what was the process of recovery
that was now evident in 1982? The process will be discussed in the

following section.

History of Development -

The morning after the earthquake, thousands of survivors from the
ravines below invaded the flat area along the sides of a freeway that
crossed the city. Ninety-three percent of them had lived in the same
zone, Zomne /7, four percent had come from other zones and only three per-
cent came from other department;, again dispelling the myth of the influx
from rural areas of migrants after the earthquake. These survivers were
the poor who had lived in their own shacks along the ravines of the city,
or had rented detericrated adobe homes from owners who could not rebuild
after the disaster. The survivers sought flat lands that were open and
not timbered in order to set up their shacks of cardboard, tin, and
discarded wood. The first settlement was without plan. Only a few small
footpaths marked divisions between property lines, and sanitation was
without organization. But, slowly the groups began to get crganized.
Persons who prior to the earthquake had had leadership roles, began setting
up meetings. Families had coften come with other neighbors and extended
families. Networks that had previously been in place were reestablished.
Natural geographic markers such as a hill or stream or tree became
accepted boundary lines for settlements that began to name themselves.
Each settlement had a popqlation of approximately 10,000. Names of the
colonies often reflected some aspect of the disaster such as Laugerud

. (for the President), Helena (his wife), and Fourth of February (the
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date of the disaster). This study focuses cu the Fourth of February.

The first families who invaded the lénd of Fourth of Febfuary came: .
from the same zone. By September 1976, the terrain was filled with about
2,000 shacks of wood and cardboard; Three censuses were taken by the
Emergency and Reconstruction Committees, but the actual number of residents
was questionable. The early footpaths gradually wi&ened so that within
four years several major streets crossed the settiement and automobiles were
maneuvering about the areé amongst thousands of people. Parts of the
shacks were continually being replaced and some added windows and a seéond
story. The aﬁpearance remained haphazard., The heavy rains of June to
November made it a dangerous spot as contaminated water flowed freel§ along
shallow surface drains throughout the settlement. (See Picture 6, 4th
of February 1978 and 1979.)

From the beginning of the land invasion there were legal éroblems.

The land had belonged to the son of the former President Carlos Arana
Osorio (1970-74). Legal loopholes were fnﬁgd by enterprizing équatters

as the actual ownership of the land was questioned. BANVI initially
attempted to move the squatters, then attemp;ed.a "temporary" solutién

by curbing the.highway and providing latrines and bringing in tanks of
water for personal use and establishing‘a;sys;em of piped in water. A
public school fer 600 was built and a cliniec and police station were added
in 1978. The settlement began to take on the appearance of a permanent,
yet haphazard suburb. Electricity was not provided by the government,

yet enterprising residents illegally "tapped" into the power lines thaﬁ

were along the freeway and they began to; "sell" the illegal energy to
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4th of February 1977 and 1978

Picture 6.
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add-ons. lhe'government did not actmon~these illegal activities.

Two maJOI commlttees began to: organlze ‘the 10,000 to 15,000 residents.
;They were the Progress Commlttee, headed by Emlllo Cebollos and the
Committee for Improvement, headed by Manuel Gutierrez. Each committee had
its loyal followers. The Progress Committee had backing‘also,fromisome
American m1551onar1es, while the Commlttee for Improvement had backlng from
:external social groups in Guatemala City such asﬂthe Bomberos (city
‘flremen)s The Progress Ccommittee had.a large feedlng program, financed by
forelgn mlss1onary groups frOm‘the‘U. S. and Germany.: Th1s feedlng
program -fed’ approx1mate1y 500 children dally A smaller feedlng program
was personally flnanced by a mlssionary from the United States who managed
not to be aligned directly with either group.

The individual groups each had about 800 families of followers. The
Committee for Improvement (headed by Ma