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INTRODUCT ION

- followin8 rePort is a detailed discussion of the OXFAM/World
eighbors housing reconstruction program in Guatemala which began immediately
following the earthquakes of February, 1976, and which is scheduled to
continue in operation until mid-1978. The purpose of this report is to
provide extensive information as to the objectives, goals, and priorities

ine thpPHO8rar Set against the background of the situation immediately follow-
g the disaster and the context of the reconstruction program as part of the
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by p i ™ KIIhlbl-1 °n8anlzaPions have attended special classes set up
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I. DESCRIPTION OF THE PROGRAM

Al Background
Description of the Area:

The earthquakes of February 4, 1976, covered a wide area of Guatemala.

The area in which the destruction was greatest was iIn the upper highlands

of the central portion of Guatemala. The hardest hit area was bounded
by Guatemala City, Rabinal, Joyabaj, and Tecpan. In~the center of this area
lie the municipios (municipal districts) of San Martin Jilotepeque, Santa
Apolonia, Chimaltenango, Tecpan, and San Jose Poaquil. Within these municipios,
the government estimates that approximately 90% of the structures were either
totally destroyed or substantially damaged.

The population of this area is predominantly made up of Cakchiquel-—
speaking Indians who live in both the towns (pueblos)or in the rural
known generally as aldeas. The area is very heavily populated for
a rural area in Central America; It has been estimated that this region
is one of the densest in all of Latin America.

The farmers iIn the area have led a marginal existence, with many of
the people leaving annually to go to the coast to help harvest coffees,
cotton, sugar cane, and other major cash crops on the large estates (fincas)
which lie on the coastal plains south of the mountains. The main crops in the
area are corn and wheat, and only recently have improvements in the agricultural
system been introduced which have allowed the farmers to realize greater
returns and a gradual improvement in the standard of living. Even with these
changes, however, it is still a marginal existence; and before the earthquake,
a delicate balance between gradual economic improvement and possible economic
disaster was only slowly tilting in favor of the former.

Principal Organizations and their Interrelationships:

Prior to the earthquake, there were a limited number of organizations
working actively in this area, mainly in the field of economic and agricultural
development. One of these organizations, World Neighbors, has been working
for thirteen years, helping to strengthen cooperatives and training local
extensionists to work with the farmers and their families to bring im-
provements to the agriculture of the area, and teaching better nutrition and health
practices in the villages. At the time of the earthquake, World Neighbors
was”admistering two development programs in the area. One covered the municipio
of San Martin Jilotepeque (with thirteen paid staff and about fifty volunteer
extensionists), and the other centered in Tecpan and covered the municipios of
Tecpan, Santa Apolonia, and San Jose Poaquil (with a paid staff of six and
twenty-five volunteer extension workers). World Neighbors was also as-
sisting the El Quetzal Agricultural Co-op and the Kato-Ki Savings and Loan
Co-op. The Kato-Ki Savings and Loan Co-op that World Neighbors had helped to
establish had offices in most of the pueblos of the area and members in almost
all of the aldeas iIn the region. Recent improvements in agriculture enabled
many of the members to begin small savings accounts with the co-op. The
World Neighbors programs encouraged this saving as a means of self-reliance
and as "insurance' against a future possible disaster, although at the
time, It was considered that an economic disaster (such as a crop failure
or an illness or death in the family) would be far more likely than the
earthquake.



Some of World Neighbors” activities in the Department of Chimaltenango
at the time of the earthquake were supported by OXFAM, which is a British
organization with independent affiliates in Canada, Belgium, and the United
States. OXFAM is not an "operational'™ agency; rather, it funds projects
in the development field. Unlike World Neighbors, however, they have been
active iIn numerous relief operations in many developing countries, including
recent operations iIn Managua and Brazil. The Field Director, Reggie Norton,
had served as a Field Representative iIn Managua following the earthquake there
in December of 1972. OXFAM"s role in Guatemala prior to the earthquake had,
however, been strictly one of funding projects submitted by organizations
such as World Neighbors.

To summarize, the interrelationship of the organizations at the time of
the earthquake was as follows: The Quetzal and the Kato-Ki Cooperatives were
principally supported by the members of the co-ops themselves, plus organi-
zational, technical, and funding assistance from World Neighbors. World Neighbors
was administering two integrated development projects, one of which, the
San Martin Project, received its funding from OXFAM.



B. Immediate Post-Disaster Activities of OXFAM/World Neighbors

It is important to note that, despite the fact that the housing program
became the largest component of the OXFAM/World Neighbors post-disaster
response, It was by no means the first (or an original priority) activity
of the organizations. Immediately following the earthquake, the co-ops became
the very first of the local organizations to respond to the people"s needs. The
members worked to help rescue other villagers, establish communications, conduct
damage surveys; and they met with as many people as possible to determine
what the initial priorities were. These were transmitted to the staff of World
Neighbors who, in turn, passed them on to OXFAM. An emergency distribution
program of blankets and medical aid was initiated. (It is interesting to
note that this program set the tone for many of the future activities, in
that none of the aid was imported; everything was purchased within the country
of Guatemala.) The major activities of the first few days revolved around the
need to set up a distribution system. The organizations who could best
handle this were the World Neighbors projects which were already back in opera-

ion. he initial success of the distribution program proved to the
supporting organizations (OXFAM and World Neighbors®™) rpt- if Ta u

whe~th7 °n 1°_Ser distribut%°n a?? marketing schemes of construction™materials
en the question arose 1In the following weeKs.

tH® 6nd °f the Ffirst week> the maJ°r leaders of the cooperatives and
o QN o M M M
AN Rad'BEEASEo BB "8 108E ™S 10 TESE T tBURERE "nd s8R8nyardgRs viTlages
Unrir” ._e quake> they met with the Field Representatives of the OXFAM/
World Neighbors team and presented a list of requests for assistance. At

and debated * © made by the C°“ops and extensionists were discussed

(such as_a reauest for * 1£emS r®quested_by the co °P were rejected immediately
i 1 for six heavy-duty agricultural Tractors) as being Im-

p acticai or not related to immediate relief, as opposed to reconstruction
eve opment, needs. Finally, three main priority areas were delineated:

1. A_request for financial assistance to obtain small silos to
protect the grains which had been left exposed by the earthquake.
In Guatemala, farmers traditionally stored their corn a nd ———-
wheat in one room of their house. When the house was destroyed
by the quake, it left much of the crop covered by the rubble and
arge portions of it exposed to the elements. Therefore, they
wanted a place to store the corn and protect it.

2v _ ® re-establishment of the markets. The farmers knew that
whatever aid was coming from the outside would not be enough
to provide all the needed money for reconstruction. They knew
t at they must rely on their own resources, and this meant having
a market xn which they could sell their grains. To complicate

e problem of reestablishing the markets, many major international

organizations (such as CARE, CARITAS, etc.) were importing large
amounts of food and flooding the market with large distribution
programs at no cost to the recipients. The farmers felt that
i these programs continued indefinitely, there would be no
market in which to sell their own crops. Therefore, they suggested
that some sort of price stabilization program for basic grain sup-
plies be established.1



3. Reconstruction nssistance in rebuilding housing* The number one

priority of the people in this field was clearly lamina (corrugated
iron sheeting which has been laminated with a zinc coating).

Before the earthquake, people with sufficient resources

were buying lamina, and it had a high level of prestige and
cultural acceptance. Lamina can be erected with great speed,

does not use a great deal of wood for support compared

with alternative materials, and is relatively safe. It

can be used for provisional shelter and then reused for permanent
housing. When reconstruction began, the people in the rural areas
were primarily concerned with roofing for two reasons:

a. It was clear that the heavy tiles which were
often used prior to the quake had killed many
people, as they fell through the roof-supporting
structure during the tremors. In looking at the
damage, it was easy to see that the houses which
had lamina had withstood the earthquake in
much greater numbers than those with tile
roofs;

b. It was only 2 1/2 months until the beginning
of the rainy season, and people wanted some sort
of roofing material which would last out the
rainy season and then could be incorporated into
a permanent structure as they continued the
reconstruction process.

During the meeting, a World Neighbors representative encouraged dis-
cussion of alternate roofing materials such as traditional straw-thatched
roofs. Straw houses had withstood the quake well and are reasonably in-
expensive. But there were several things which the people pointed out as being
drawbacks to returning to the use of grass for roofs. First, due to rapid
population growth within the region, the area of the farms which had tradi-
tionally been allotted to the growing of roofing grass had been converted to
more intensive agriculture. Therefore, the grasses which formerly were ab-
undant were no longer available in sufficient quantities to be used for the
massive reroofing which was necessary. Second, in the last few years, both
tile and lamina had become more readily available due to increases in ag-
ricultural production. Many people in the region had only recently switched
from grass roofs to tile or to lamina, and as it was a status symbol, they
refused to return to the former type of roofing as it would indicate a step
back to poverty. It was felt that the people with tile roofs would switch
to lamina but would not go back to grass. Third, grass takes a good deal
of time to prepare and erect, and at the time, the farmers had to devote
their efforts to planting.

Other types of materials which were locally available, such as the
tejalita (asbestos cement) and other snythetic materials, were either too
expensive, too fragile, or not available in sufficient quantities. The people
at the meeting also felt that if OXFAM did not act quickly to purchase large
amounts of lamina, there would be no resources available locally for purchase,
and that with demand at an all-time high, prices would skyrocket, denying
access to the rural people. After considering all the options, OXFAM was
encouraged to initiate a major purchasing plan for lamina.

Several other important issues were discussed at the meeting which
bear mentioning. First was the discussion of the area to be served by

4



the OXFAM/World Neighbors program. The co-ops wanted OXFAM to work through
the co-ops in the lamina distribution program but wanted to serve only their
own membership. They felt that if they served everyone, there would be

no incentive for people to join the co-op, and they wanted to use the disaster
programs to help strengthen the co-op. Furthermore, the leadership of the
co-op felt that if they agreed to a general distribution without consulting
the members, the members would resent it.

OXFAM countered by saying that the co-op should serve everyone in the
area, thereby demonstrating that it was an institution committed to helping
everyone and demonstrating the value of the people having their own organi-
zations in an emergency. This would increase popularity and thus, membership.
OXFAM also pointed out that the co-op could not distribute all the resources
which would be available within its limited membership and indicated that
other means would have to be set up to serve the general population. Co-op
leaders felt that if OXFAM were to start an independent program, it could
eventually supercede the co-ops in importance, thereby reducing their ef-
fectiveness .

Finally, the co-op did agree to serve all the people in the area. Later,
when OXFAM signed its commitment with the government to provide reconstruction
assistance to the rural areas of San Martin, Tecpan, San Jose Poaquil,
and the town and rural areas of Santa Apolonia, OXFAM further agreed to extend
services to co-op members who resided outside the area.

Several other matters were also discussed. Whether or not a housing
specialist should be employed was hotly debated as were the areas which
should receive assistance. No agreement could be reached on the hiring of
the consultant, but it was decided that the joint OXFAM/World Neighbors
program would be limited to the areas in which World Neighbors was already

active, and that OXFAM"s assistance to groups in Guatemala City would be a
separate program.1

1. A description of the stabilization program and the silo storage project
is found in the personal termination report, "Project: OXFAM Emergency Disaster
Relief Program™, by Jo Froman, Bob Gersony, and Tony Jackson, March 12, 1976;
and In a report by Paul and Mary McKay, Roland Bunch, and Bill Ruddell on the
impact of imported disaster relief foods on the local markets.



C. Description of Housing Before the Earthquake
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Studies of adobe housing iIn other post-earthquake reconstruction programs
have indicated that the houses built after disasters in other Latin American
countries have also followed this evolutionary process. Immediately following
an earthquake, the people turn from traditional building materials such as
adobe, and rebuild with lighter materials which have only a limited lifespan.
However, as time passes, the people forget the earthquake and begin slowly
returning to the traditional heavier (and warmer) materials. In ten to fifteen
years (usually a shorter period of time in cold climates such as in Guatemala),
the housing is the virtually identical to the types of houses destroyed pre-
viously. This underscores the need for construction of a strong, earthquake
resistant frame from the very beginning. Any structure which is built immediately
following an earthquake cannot be considered as the final end product. Even
temporary shelters or intermediate housing will, in fact, become the basis or
core for an evolutionary house. While people can be expected to use lightweight
materials which offer less insulation will be replaced gradually with adobe.
Within a few years, houses will be completely rebuilt with adobe, and unless
the frames are built strong at the outset to allow the incorporation of the

adobe, the adobe walls may be weaker than the old ones and the stage set for
the next disaster.



D. Setting up the Program
Setting the Policies:

OXFAM and, especially, World Neighbors had both hoped that after the

immediate relief operation was over, they would not have to 'go operational

and get involved in a massive housing program. However, at that time, there
was a tremendous increase of activity in the housing sector, and many foreign-
based organizations (such as CARE, the Salvation Army, Mennonite Central Com-
mittee, and others) began to plan housing programs. Most of these groups had
not operated in the area before and, If they had, had not been involved in the
ousing field. Furthermore, the programs which these groups were proposing were
either heavily subsidized or provided free housing to a small number of people.
In other words, these groups were going to provide housing for people - a
short-term goal - rather than work with people to adapt the local skills already
m the community to the process of reconstruction, and thereby have a per-
manent effect on the housing process (a long-term goal). Hence, during the
second week after the quake, it was decided that a housing committee would be
set up to begin work on the development of a housing reconstruction program.

The housing committee was made up of one representative from OXFAM, one
representative from World Neighbors, and incorporated for the first time an
outside planning consultant from INTERTECT. As soon as the committee met,
it began to map out a formal strategy for the conduct of the program and to
review possible options.

The first step in this process was the establishment of the overall policy
under which the program would operate. Briefly stated, the policies were as

1. The program was to be controlled by the local people;

2. The program must use and be supportive of the local organi-
zations, as well as the natural coping mechanisms of the
society;

3. The structures which would be built must use indigenous
materials, skills, and techniques found in the normal, local
housing process;

4. The structures must be built at a cost affordable to local
people;

5. The choice of whether or not to build, or even to use the

earthquake-resistant principles, must be left up to the in-
dividual .

It is important to note that the OXFAM/World Neighbors program was the
only program in Guatemala that placed the burden for decision-making
entirely on the shoulders of the local people. Thus, it became a matter
not of whether or not a man had an earthquake resistant house, but rather of
t e process by which he obtained an earthquake resistant house. There has
been much criticism from other organizations because the OXFAM/World Neigh-
bors program did not use its resources to build houses for people, or
because the program did not find ways of forcing people to incorporate
earthquake resistant building techniques iInto the houses which were ev-
entually built. When other organizations moved into the area with construc-
tion programs which organized local people to follow pre-set plans,
developed by the organizations without the participation of the people
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Area Inspection:

The next step in setting up the program was to carry out an extensive In-
pec ion of the project area to determine what the problems in building would

mieht ar”™le 7 matarlals> and t° identify specific problems which
arS rh h a COnductlng the Program. As the team went through the project
area they had extensive talks with local masons and carpenters as well as

people who were already beginning to rebuild their homes. Primary areas of

interest were the availability of materials; determination of people®s attitudes

stood ?hreCOnStrUCtiOn\ and determination of the extent to which people under-

~ ~ 1 the reasons why their structures fell down. |In each area, the technical
rder to

verifv or re. teS mlned ~ structures and the damage to_them, jn
enty or reject the people s contention tﬂat it wasgthe fau?t o* tﬁe adobes.

By the end of the inspection tour, it was obvious that several problems
would confront the team. First, there was a lack of indigenous, lightweight
roofing materials. As mentioned earlier, there was simply not enough grass or

that 80.aJ0und- Lamina was still available on the local market (other than
that supplied through World Neighbors) but was exnensive ana *“ *
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material6é thlrd w”~°r Problem was the fact that many valuable resources of building
thams w  Were elInS bulldozed- In the haste to re-open the towns, bulldozing
teams were removing or destroying wood, adobe, iron, cable and nails

which would be invaluable in rebuilding the houses. Those”in Charge of the bull-

into thp7\ f nOt Seei” tO realize that "hen all these materials were shoveled
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eather, a practice which dates back to the time of the conquest.) These
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The fourth problem encountered - and one which was of the greatest

s 2= r a s s s a s it
a widespread alternative approach to housing. *

°n the plus side> the inspection tour revealed several key factors which
would assist in the proposed housing program. First, local groups appeared
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, = r ; : /5 r,:s:s es-c 1 s :
as a place where their ideas and needs would get a fair hearing p6” eiVed Ib
an influx of savings immediately after the earthquake. 8" h W3S

to ifaTn how"to bu”~HSIldethaS the f3Ct th3t the 1GCal bullders were anxious

S i r P *"» J Z i SELTI®E - s risss 3 sr -
Which they could understand”™whi h°USefd T &Y Seeking educati°n materials
needed to incorporate ™ “ thl buuzZg pro”~s™~™”™6 ~ teChni™ es tbay

with”erteam n°ted” however> that there was a wide spectrum of illiteracy
£anfh tfeC- Ny °f builders. Some of the masons could read or S

eL of thfl11717611 3nd C°Uld even interpret technical drawings. At the other
learned their hn-Md” me".”bo had no formal education whatsoever, who had

trainin Thus  IdII>8 skl111® throush years of apprenticeship and on-the-job
.,ri “ Thu?> any aPProach which stressed training the people how to build

Goals and Objectives:

of <,uffer 5°ur °f the ProJect area, the next step was to develop a set
would enable 1 " To”~c”~*es”™~onNr:" 7 i 3 method°loSy “
as fTollows: TH fnitlai1 program thus gvolved

10



An extensive program would be undertaken to ensure that the
greatest possible number of structures within the program
area would be built to resist the next earthquake. The
education program would consist of four parts:

a. Training of the local builders;

b. Training new extensionists and promotores in the
housing skills;

Training existing staff in the housing skills;

Training, as time permitted, of other interested
groups, concentrating on the voluntary agencies
working in the area.

The primary emphasis of the training program was to be

on training local albaniles (masons) and carpenteros (carpen-

ters) . These are the people already respected in the community

as builders, who in the long run would be asked for advice and whose
recommendations and actions would be followed. The advantage of
concentrating on using albafiTles is that they already knew how to
build a house; thus, all they would need in training would be how to
build using”earthquake-resistant principles. Also, by concentrating
°n te albaniles, the project would be supportive of the local build-
ing cycle, as it would be improving the skills in the community

and supporting the builders in the eyes of their peers. At all

key levels of the organization chart which evolved, albaniles and
carpenteros were placed into positions of importance; and in all
cases, they were regarded as the final authority in the training

and building programs. Albaniles were selected to serve as in-
structors and builders of the model homes, and were expected to
train others in both building techniques and how to teach the
building principles to others.

Secondary emphasis was placed on the training of extensionists.
There were two groups, one in San Martin and one centered in
Tecpan, who had already been trained by World Neighbors.

These extensionists were to receive additional training in how
to build earthquake-resistant houses and how to teach earthquake
resistant principles to people in the rural communities. As
they were not builders, it was also necessary that they receive
some iInstruction in how to build.

Included among the extensionists already trained by World Neighbors
were some women who had been teaching such skills as nutrition

and family planning. It was decided that special courses would

be developed for these women extensionists so that they could

pass on some of the more important points to the women in the
villages. It was felt that, since women spend the most time

in the houses, they should be fully familiar with the more im-
portant anti-seismic building principles and of all the possible

sa ety features which could be incorporated into a structure. As
the children spend many years with their mothers in the houses, women
would also be able to pass on to the children a basic understanding
of the iImportance of the various structural members and supports.
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In addition, there are various things the women can do in the
houses which will help prolong the life of some of the wooden
components in the frame and in the roof, and the special classes
would address these points.

A limited construction program of building model structures through-
out the program area would be undertaken, with the following
priorities, to provide:

a. On-the-job training for builders and extensionists
so that they could learn anti-seismic construction
techniques;

b. Model houses showing the earthquake-resistant prin-

ciples and demonstrating that local materials could be
used safely;

C. Limited housing for persons within the program area
who were unable to reconstruct their own dwellings, e.g.
widows, elderly, iInjured, etc. (considered for a time
but rejected as a poor idea);

d. Housing for the staff of the program and other local
organizations participating in the program;

e. Community building built in the same manner but of a
larger size which would demonstrate that any size struc-
ture should embody the anti-seismic principles, and filling
a need expressed by many of the villagers for a common
meeting hall.

The fourth and fifth items listed above merit special attention.

The question of whether or not to provide staff housing became

an early issue in the housing program. The point that it might
appear to people outside the organization as If the staff were
taking advantage of the program to better their own interests

was overruled by the feeling that the people who were working

with the program were true leaders in the community; iFf these people
were to reside in houses which embodied most of the new construction
techniques, thereby indicating that they trusted these new

ideas, it would encourage their neighbors to follow suit and use
some of these principles in their own reconstruction. It

was also felt that since some of these people were putting in

very long hours working with the reconstruction and housing programs,
they did not have the time to devote to their own rebuilding

needs, and therefore it would be a nice gesture to assist in
providing some help in rebuilding. A stipulation of assistance,
however, was that the person receiving the house would provide

or pay for the materials, while the program would provide the

labor.

In regard to the construction of community centers iIn the
various villages, quite a bit of discussion ensued before this
item was added. The consultant felt from his experience that,
unless a structure is actually lived in, it is not regarded as

a house by the local people; therefore, since the program®s
objective was to encourage better building practices in housing,
all the demonstration structures should, in fact, be houses. The
other members of the committee, and the representatives of the
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communities, argued that community centers were vitally

needed in each of the villages in order to serve as a

focal point for community organization, and that It was an
activity in which the whole village would participate. Further-
more, since many people would be using it constantly, a greater
number of people would be exposed to the ideas and, unlike a
house, they could always go to examine the structure inside

and out to get ideas to incorporate into their own buildings.
The villagers paid for the materials (with the exception of

baSiT"mina r°°fIng material)> and the program paid for the al -

A program of technical assistance would be provided to the vil-
lagers and albaniles, the objectives of which were:

a. To work out problems arising from the use of local
materials with the new construction techniques;

b. To work out problems arising from the introduction
of new building materials;

C. To introduce new materials and the related tools
machines and/or equipment (the introduction of new
items such as block machines was reviewed by the
technical assistance program to see that it was

consistent with the policy of using or building upon
local skills, materials, and personnel).

A program to advise local groups on proper salvage techniques
and to demonstrate proper techniques of inspection, recovery

instituted N Pair °f ?aterlals staged from the ruins was’
be carried™n possible,salvage projects were to
be carried out to demonstrate these techniques.

QAL KT i FEIN T 5RVSIBE -8R FRREN AR R Peadl, CREBAnuation

p?eser&é{iwéswanéﬁﬁ eSgﬁg 3¥ﬁera%9BE§°8%'mate$er' S 15U58s {8 Wood

in the construction process could also be provided throueh the
materials distribution network. Eventually™ mOre than two dnL
different items would be distributed, although al the time It

fashion! °reSeen that a few ite*“s would be provided in this

Most of the items distributed through the materials d-ist-T-fK
program were provided at a subsidized price! wlolwfs slid al°”

plill_eVerythIn8 6186 WaS S°ld 3t one-half °f the wholesale
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E. Testing the Approach

Once the housing committee had completed their outline of project activities,
the next thing to do was to verify whether or not these would be feasible. Imme-*
diately, several small pilot projects were set iIn motion.

The Ffirst of these was to conduct several small classes with the builders to
find out how receptive they would be to classes on earthquake resistant construc-
tion~techniques. On February ~the housing committee met with a group of seven
albaniles from the pueblo of Tecpan and began by giving them the first class in
earthquake resistant construction. The class, which had originally been scheduled
for two hours, took five hours, and the builders seemed very enthusiastic about
the material which was presented. Following the class, they requested a chance
to walk through the town of Tecpan to look at the damage and to determine among
themselves why the various structures had fallen down and why others had remained
standing. On completion of this tour, they requested that some sort of model
house be built so that they could learn how to incorporate these principles and
apply them in building.

This, then, became the initial approach! First, the conducting of a class
giving the theory of building earthquake resistant houses; second, a walk through
the rubble to look at the damage, and then to discuss the reasons why housing had
survived or fallen; and third, the construction of a model house. *A number of
other classes were given throughout the project area to verify that this approach
was the most acceptable and, in fact, it turned out to be perfectly matched to
the immediate needs.

The second demonstration project was the conducting of a model salvage pro-
ject also in the town of. Tecpan. A number of builders were hired to begin sal-
vaging materials at two sites to show how much material could be saved,
and to organize resistance to the bulldozing activities of other agencies. The
salvage project was organized by finding people in the community who were willing
to let the program do the salvage in return for a portion of the materials. (It
was planned to use these materials in the construction of the first model houses.)
Unfortunately, the salvage program was too good. When the people began to see how
much material they could save, they reneged on their original agreement
and wanted to keep all the materials ror tnemselves. The program finally
bought one building which had been destroyed, cleared the Site, and used
the materials for the first model house.

The model salvage project, however, had only a limited effect. In the towns,

the bulldozers moved whatever they wanted, and in the rural areas the people
pretty well knew what to salvage anyway.
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F . Organization of the Program

While the housing committee was setting up the various objectives and
components of the housing reconstruction program, several events occurred
which had a great influence on the final structure of the table of organiza
tion.

On the afternoon of 18 February, OXFAM representatives met for the first
time with the new National Emergency Committee. OXFAM outlined their ef-
forts to that date and discussed future plans. The NEC suggested that OXFAM
be given official responsibility for the areas they were already working in 2»3
Thus, on themorningof the 20th, OXFAM submitted a proposed plan of action
which outlined the subsidized lamina sales program and the areas which would
™A CjVered* That afternoon> the proposal was accepted by the NEC, and the
NEC drew up an official acta designating OXFAM as the responsible authority
tor relief and reconstruction in:

1. The aldeas and rural areas of San Martin®
2. The aldeas andrural areas of the municipio of Tecpanj
3. The aldeas andrural areas of the municipio of San Jose Poaquil;

4. The puebloaldeas, and rural areas of the municipio of Santa Apolonia.

As these areas had been formally agreed on between World Neighbors, OXFAM
and the government of Guatemala, it was felt that the organization of the pro-
gram must reflect a specific project in each one of the areas, to be able to
demonstrate to the government on paper that the commitment was being carried
out. However the Kato-Ki Co-op and the El Quetzal Co-op had been working in
areas other than those covered by the agreement. Therefore, it was decided that

special branch of the program would have to be set up for these members. The
co ops said they wouldn®"t participate in the program unless they were allowed to
se HPHam to co °P members who resided outside the assigned areas.

By this time, some of the early classes and other activities iIn the distri-
bution program and salvage program were already underway. The program had
aiready begun to generate much interest from other organizations, and there
had been a large number of requests for assistance to these other programs

I rov+fitOn °F Information on earthquake-resistant construction, possible

erlalThe? hat atailable” and information on how to use indigenous mat-
rials. It was felt that a special program was needed as an addition to the

overall program structure which would enable these other requests to be met.

.. k thls Period of planning and setting up the housing program, there
been essentially two different staffs. One staff was headquartered in
Guatemala City and was working to establish agreements with the government
make contact with other voluntary agencies, and procure the materials necessary
Cct.rry out the distribution program. The second staff revolved around the
housing committee and was located in the field. Generally, the staff in the
m tyi£°nS1Sted °fT the geople from OXFAM, those in the field from World
eighbors. Due to problems of communication and differences in ideas, each
began going off m different directions. It became more and more difficult
o0 coordinate the activities and operations of the entire project. By the
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end of the fourth week, a number of disagreements as to program emphasis and
organization had arisen, and it was necessary to establish a coordinating body
to provide leadership and direction to the whole program and to resolve the
disputes.

On March 6, a meeting of all the key program people was held in Guatemala
City. A fTormal table of organization was adopted and a board, made up of the
key project personnel plus representatives from the local people, was established
The new program — called Programa Kuchuba’l (Cakchiquel for "working together'™)
was to be a joint effort of OXFAM and a union of W.N. programs and cooperatives
for reconstruction. Many of the personnel in the pre-earthquake programs would
be incorporated into various components of Programa Kuchuba’l and would be
expected to carry out dual roles; but as the reconstruction activities waned,
they would return to their normal activities iIn the cooperatives and other World
Neighbors programs. In terms of the operation of the program, this meant that
materials distribution would be carried out via the cooperatives, and the
education program for the housing reconstruction would be carried out by the
pre-earthquake World Neighbors programs assisted by a new housing education
office in charge of coordination, production of educational materials, tech-
nical innovations, and the training of albaniles.

2. The policy of assigning specific areas to a relief agency was not unique
to the NEC - OXFAM agreement. The National Emergency Committee encouraged all
the voluntary agencies to undertake the reconstruction of one particular area
in the country, instead of duplicating efforts throughout the affected region.
(At this time, it is still not clear precisely how the idea originated, but
such a procedure is suggested in USAID’s Disaster Preparedness Training Program
which several members of the NEC had attended prior to the earthquake.)

The head of the NEC has stated that the purposes were:

1. To avoid overlapping of resources.

2. To help distribute aid to all regions.

3. To assist the voluntary agencies in raising money, as it would
allow each organization to be able to present a project area to
its donors, giving them a personal attachment to the particular
region and thereby helping them to see the results of their con-
tributions .

Whatever the source of the suggestion, or the intent, the way in which
it was finally carried out by the government of Guatemala had far-reaching
implications. First, not all the relief organizations were made subject to
the same type of agreement. CARE had been asked to work in the eastern part
of Guatemala, but refused, then demanded and received a letter of authori-
zation to work in the entire country - a letter which the CARE director inter-
preted as virtually having veto power over other agencies working in Guate-
mala. The issue caused much strain between CARE and many of the other volun-
tary agencies.

Second, the government made no effort to check out the capabilities of
the organizations undertaking the commitment to rebuild various towns. For
example, Chimaltenango, which is a major town of 35,000 people, was assigned
to the Wings of Mercy organization based in California. Wings of Mercy is
only a small group of businessmen who were involved in relief primarily as a
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tax incentive; it had no capability of carrying out any type of reconstruction
program or even of raising a substantial amount of money for assistance. In
fact, when these businessmen committed themselves to rebuild Chimaltenango,
they did not even know where the city was located.

It is possible that this approach might have had some benefits had there
been proper control and forethought given to the division and assignment of
voluntary agencies throughout the country. However, this policy usually
generates more negative results than positive. Among the problems are:

1. The system creates inequities in the distribution of relief and
reconstruction aid. The level of assistance that is given in each
area is different, and many agencies distribute aid under different
requirements and under different policies. For example, some agencies
sold lamina at subsidized prices, some gave it away free, and some
instituted so-called lamina—for-work programs.

2. The system fostered resentment against certain programs due to the
inequalities mentioned above. The CARE program of free distribution
in particular caused many problems for other agencies.

3. The system is responsive to needs of donors but not to the needs
of victims or the government. The most important image for a
government after a disaster is that of fairness to all. By dev-
eloping a system that encouraged inequities, the government"s image
ultimately will take a beating.

4. The system encouraged the images of the government not being able to
handle the situation by itself, and the people not being able to
cope without foreign assistance. These images are incorrect.

5. The letter of commitment that was signed by the various organi-
zations left the impression that they were given sole responsi-
bility for the reconstruction effort in each one of these damaged
villages, and many agencies took this pledge quite literally. One
organization, in fact, issued an order in its assigned village
that all local reconstruction activities should stop immediately

t~do the n6W SP°nSOrS had time tO fi8Sure out what they were going

The”e Is one way iIn which the system could have been improved. Had the
NEC, and later the NRC, established uniform reconstruction policies (for
example, setting a standard policy for sales of lamina), it would have
removed many of the inequities of the system.

I- tTh? faCt that most _rellef organizations know little of the culture
to which they provide aid is underscored when looking at the areas in which

ey committed themselves to work. Most chose only urban areas and not
the surrounding rural areas, which demonstrates a complete lack of under-
standing as to the administrative and social make-up of Guatemala. It is
virtually impossible to work in any of those areas - urban or rural - without
working in both. The pueblos are much more than administrative centers for

e munif£i£”Ns; they are tied to the rural areas by a strong social and eco-
nomic network. Success in any program would entail addressing whole muni-
~ P1QS as one unit* Again, the issue of inequities of distribution arises.
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I1. PROGRAM ELEMENTS

Education Program Description

1. Training Programs:

a* Albaniles Training Program: In the first part of Programa
Kuchuba 1, the albaffiles training program received the top priority
of the education staff. The original concept had been that a small
number of builders would be trained in both the theoretical and prac-
tical aspects of building earthquake resistant structures, and they
in turn would initiate classes to train other builders. The original
group would supervise the training of the next group, select the
best two or three instructors, and work to train them as instructors
a so. These, in turn, would begin the same process over again. In
this manner, it was hoped that a pyramidal training structure would
evolve which would be able to train and educate the majority of
builders in the program area.

By the beginning of the rainy season, however, it was obvious that this
approach would not work. It was difficult to maintain quality

control of the instruction process; the quality of the instructors, and
the quality of the information which they passed on began to decline.
Also as all good albaffiles began working full time at the highest

wages 1in history, they stopped being interested in either giving or
receiving classes. Hence, the emphasis changed from trying to train
using the pyramid approach to one of concentrating on hiring a number
of well qualified albaniles to do the training themselves and to
setting up a school wherein albaniles could be trained and be given
advanced™instruction. In addition, the request for information from
non albaniles increased to a point where it was decided that the
instruction staff* should be giving classes to both albaniles and
non-albaniles alike. Thus, the classes were restructured to a slight
extent to reach the general public.

Although the emphasis on training albaffiles has to some extent been

lessened during the past months, the program still feels it to be a

top priority to ensure that as many albaffiles as possible receive in-

struction in how to build anti-seismic buildings. If anything

the experience of the program has verified the original assumption

- it is of the utmost importance to work through the existing build-

Ing system and improve building skills within the community. Several

other advantages to using this approach became obvious during the

conduct of the program. First, the builders are important people

in the community and are usually well respected. For a man to become
master builder, he not only has to develop the skills necessary for

construction, but also develop the leadership skills necessary to run

a team of construction men. He must also develop the respect of his

community, so that people within the community will come to him for

a vice in building. By working through these men, the program was able

Dresentp™UIb6 “uch of bhe natural “yeluctance to try and use the new ideas

t-imn - u*. ny ttadltlonal society will be hesitant to use new construc-

wnrV-Ftec” Ique®; but by encouraging the builders to use them, and by
mg through the builders and the traditional building system, much of

the opposition to these ideas can be sharply reduced. In communities
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where builders were not actively brought into the program by the in-
structors or by the extensionists, they almost always stood in opposi-
tion to the program and tried to find ways in which to discredit the
technical ideas. In those communities, it was much more difficult to
ﬁet people to use the building principles in the reconstruction of their
omes.

Another advantage to using the builders in the training program as
instructors was that it eased the teaching burden. It was far easier
to teach builders how to build with the earthquake-resistant principles
than it was to teach non-builders how to use them. First, you had to
teach the non-builders how to build a structure, and then teach them
how to incorporate the principles.

All this is not to say that It was easy to get the builders to be
instructors; in fact, it was quite to the contrary. After working in
Programa Kuchuba®l for a short time, many of the instructors found that
they could make much more money working on commercial and residential
building in the capital. Many of the reconstruction programs in the
area also offered more money than did Programa Kuchuba"l, and many of
the builders who were trained left the program soon after their training
to seek higher paid employment in other areas. The core instructors,
however, stayed on; and it is a credit to their dedication that the
program has been carried on so successfully.

Organization of the course for instructors: The basic course for the
instructors consisted of three parts and used the following format:

Part 1 Theory of Earthquake Resistant Construction

A. Discussion of Earthquakes
B. How Earthquakes Destroy a House
C. Safety Tips

Part Il Inspection Tour (In the first few months after the earth-
quake, each theoretical session ended with a tour through
the damaged area to look at structures which had fallen
down to point out reasons why the houses had failed.

As the debris was cleared and new structures began going

up, the purpose of the tour changed to that of inspecting
new houses to see if they incorporated anti-seismic prin-
ciples )

Part 111 Construction of a Model Building (Originally, all the
buildings were intended to be model houses. Later, village
meeting halls were also built.)

In addition to the above training, the builders in each community
were encouraged to set up a schedule of permanent meetings wherein the
instructor could bring ndw materials produced by the education
o fice, and provide more detailed training, and therein the problems which
taced the builders could be discussed with someone from the training

cThe materials used during the advanced training were the Technical
Detail Series, and new manuals which were produced iIn response to the
builders requests. (A description of how the materials are produced is
found later in this section.)

n obvious that the instructors and the albaniles would requir
technical information than that which was provided in the normal
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program for the public at large. Therefore, several instructor’s

manuals were prepared to provide more detailed information as background
for the instructors and for the builders. These included an intructor’s
manual on how to build housing using and incorporating the earthquake-
resistant building principles; an instructor®s pamphlet on earhtquakes, how
they originate and the effects they have on structures; a booklet on how

to build strong cement block houses; and a booklet on wood preservation.

The booklet on earthquakes, their origin and effects, turned out to be

one of the most important. Throughout the program, the instructors

staff was called on to dispell the myths of earthquakes, and there was in-
tense interest on the part of the people as to precisely what earthquakes
were and what caused them. In order to convince people to use the prin-
ciples, It was necessary to point out how an earthquake affects a building,
and it was mandatory that the iInstructors be able to respond to a wide
range of questions regarding earthquakes before they could begin to teach
anti-seismic construction principles.

Incentives: At the very beginning of the education program, a decision
was made by the staff to pay the albaniles who were attending the classes
for the time that they were working on the model structures. The reason
for this decision was two-fold. First, the staff felt that it was only
fair that they assume an obligation to see that the loss of these people
was not too great; we were taking people away from their work during

a critical period when they desperately needed money for reconstruction.
The loss of a full day’s pay might prevent many of the builders from
participating in the program. Second, the program wanted to develop a
series of incentives in order to encourage the builders® participation in
the program. It was felt that there would be no better iIncentive than the
chance to learn (and possibly to work on the model structures) and be
paid for the time spent. However, pay for the time in class was dropped
after the first few classes, as they were only several hours long.

Another type of incentive was also explored. Latin America is a society

in which great value is placed on diplomas and certificates. The

albaniles had little formal schooling and none had gained any type of for-
mal recognition in their communities. Therefore, it was proposed that

a series of diplomas be issued to the graduates of the education program.
Originally, the plan called for a certificate of participation to be

issued to each builder who both completed the theoretical courses and
participated in construction of the model structures. A certificate of
participation would be essentially a second-class certificate. The builder
could, however, upgrade his certificate to a first-class certificate de-
signating him as a master builder, qualified in building an earthquake
resistant house, once he had come back to the program staff and demon-
strated that he had built an earthquake resistant house without supervision.

In the end, only the First certificate was produced and issued to the
builders and participants in the program. It is difficult to tell how well
it has worked as an incentive, although in the beginning, there was con-
siderable interest in the certificates, and they did seem to serve as a
stimulus to bringing new participants into the program.
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b. Use of Extensionists in the Housing Education Program: The World Neigh-
bors Rural Development Programs, which had been in operation before the earth-
quake, relied on the use of a network of extensionists and promotores to

train local people in agricultural, family planning, nutrition and health ideas
and methods. The success that World Neighbors achieved in the area was due

in large part to the quality of the instructors and their ability to effectively
communicate new ideas to the rural people. It was only natural, therefore, that
World Neighbors would want to train these extensionists in how to build earthquake
resistant housing and, in turn, use their extension network to train people

m the rural areas. In the San Martin municipio, especially, the extensionists
were well-established and many were leaders in their own communities.

When Programa Kuchuba’l began organizing the housing program in the San Martin
municipio, the extensionists decided among themselves that they would prefer
not to use the local builders (the primary media for getting information on
anti-seismic building into the communities), but would prefer to use the
existing extension staff. Over the objections of the consultant, It was
decided to go ahead and try to use the extensionists rather than emphasizing
the teaching of builders.

Despite some early drawbacks, the use of extensionists has proven a limited
success. During the first phase of Programa Kuchuba®l, before the rainy season
began and while housing was a high priority in many of the rural areas, the
extensionsists worked fairly well. They were able to organize classes and,
once they had been trained, to teach them fairly well.

There were a number of problems, however. To begin with, many extensionists
did not know the correct procedures for building a house, much less an earth-
quake resistant house. Therefore, they had to be trained in notonly how to
uild using the anti-seismic principles, but also in such basics as how to
y out a foundation, how to plan a house, and how to lay each course of
adobe to make sure that it was in plumb.

U° biemiTith thS USe °f extenslonists rather than builders was that
many”of the builders opposed new concepts introduced by non-albaXiles. Most

gfn m ©°?Posy ion> however, was not in the rural areas but in the pueblo of
Martin where the builders insisted that the only way to build an earth-

wereefreSiStant-h£USe Was tO bulld with concrete block, a process that they

that the _ SOme °f the °PPosltioll may “ve been because they felt
I fr h new techniques were somehow a threat to their work, but whatéver

he reason, they consistently downgraded their importance.

One final problem which occurred bears more considerationin the future The
extensionists had other training responsibilities,and after the init™ai demand
teaching thf P fminated wlth the onset of the rainy season, many of them quit

~s not L muc tne"8 “T_'" _and.returned tO te hing ag;igulfgre. The problem
s not so much the use of extensionists versus the uSe uilfders but rather

question of to what extent the housing reconstruction program can rely on
the use of existing personnel. As long as housing is a priority it can be

has h "a6" ar''7 3re dlVerted fr°m other activities; but once’that priority
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Several other housing programs in Guatemala (most notably the Save the Children
Alliance program in Joyabaj) used the same teaching methods as Programs Ku-
chuba®l, yet they decided to form a completely new staff which would teach
only housing. A comparison with the Alianza staff, which is made up of both
builders and housing promotores who have been trained by SCF, indicates that
the Allanza instruction team is much better qualified in housing than the
extensionists in the San Martin program area. It is too early to tell, how-
ever, whether the extensionists of San Martin will have a greater impact

than the new staff of the Alianza program.

On balance, the question of whether to train builders to be extensionists or
extensionists to be builders seems to be moot; each has its own advantages

and disadvantages. The best approach does seem to be the one developed by

the SCF Alianza, that is, the use of both in a team. The team approach allows
the advantage of working through, and supporting, local builders while being
able to rely on the teaching skills of an extensionist. Teams can be loosely
structured allowing each member of the team to choose the parts of the course
and training program that each feels most qualified to teach or to demonstrate
Allanza has used this approach, and results seem to be very promising. While
the costs are greater, the benefits seem to point out that the approach is
cost effective.
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C. Schools Program: One of the main objectives of Programs Kuchuba-®l

has been to try and affect the entire process by which housing is constructed
in the rural areas iIn Guatemala. The program seeks to find many new and in-
novative ways to carry the concepts to the people. It was felt that, in
order to have a complete effect and impact on the community at large, it was
necessary to present the earthquake resistant building principles not only
to the adult populations of the villages, but also to the children.

m 1976, a Peace Corps volunteer, working with the Department of Educa-
tion in Quiche, approached Kuchuba®"l with a proposal to utilize the educational
materials produced by the program in the schools in the Chichicastenango area.
The volunteer also proposed to develop a curriculum for teaching teachers and
students how to build earthquake resistant houses.

the school system was approached with the idea, they were very enthu-
siastic. The schools have few books or other educational materials, and they
were very happy to receive the booklets provided by Kuchuba®l. The materials,
which had been designed for adults who had only a fundamental understanding of
Spanish, used simple, easy-to-understand drawings, and therefore were easy
for the children in the schools to comprehend. The parents of the students
were very receptive to the introduction of the materials in the classes be-
cause they felt that a more functional education should be offered in the
schools and they were pleased that the children were learning something which
they could apply later in life.

The program was instituted inMay of 1976. At this point it is too early to
see the results clearly. However, the program instituted in Quiche by the
Peace Corps volunteer did not work out well because the volunteer lost inter-
est in the project. Kuchuba®l continued the program in its own area, and

the SCF Alianza started a similar approach using the OXFAM/World Neighbors-
produced materials but developed their own curriculum for teaching the instruc-
tors and the children. The outcome of the program and an analysis of its
impact will be conducted at the end of Programa Kuchuba®"l. The staff feels,
however, that more emphasis should have been dedicated to the project at the
very beginning.
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d. Special Classes for Relief Agency Personnel: Interest in the OXFAW/
World Neighbors reconstruction project was intense from the moment it was pre-
sented to the government and to the other voluntary agencies. Numerous
requests developed immediately for assistance in designing earthquake re-
sistant buildings for use by other programs, for advice on strategy and policy,
and for provision of technical assistance to help other agencies work out
special construction problems. The staff realized that most of the agencies
working in Guatemala had had no prior housing experience; and many of the
people, especially at the field level, were completely lost and did not have
any idea of what to do. Therefore, it was decided to institute a special
training program in order to try and provide technical information to other
agencies and to institute a forum wherein common technical problems could be
aired and the field staff of all the agencies could coordinate their programs.
It was also felt that this would be an excellent opportunity to try to influ-
ence other agencies to adopt reasonable programs, and to encourage them to
incorporate at least some elements of the OXFAM/World Neighbors approach.

The program to assist other agencies consisted of three parts. First, weekly
meetings were initiated at OXFAM House in Antigua. These meetings were di-
vided into two parts. The first was a class which was given in English or
in Spanish (on alternating weeks) which presented the basic, iIntroductory
earthquake resistant course used by the program, but which was designed to
provide more detailed information for the agencies. While this class was
being conducted, an open meeting was held in an adjacent room. The purpose
of this meeting was to discuss common technical problems and possible approaches
which could be used to eliminate or reduce the problems. Topics covered
included not only those problems directly related to building, but also more
general discussions of policy and approaches to reconstruction. The field
staffs were encouraged to develop common approaches and to try to convince
Eﬂe igm:gistrators of their programs to allow all policies to originate from
e field.

The second part of the program was the development of a technical library

on housing and housing problems which was housed in a central location for
all agencies to use. The library included the reference materials which
OXFAM and World Neighbors used in preparing the educational materials for
Programs Kuchuba®l, as well as references on such topics as wood preservation,
use of concrete block, and numerous books on earthquakes and house repair.

The third part of the program was to develop an information exchange center
whereby each agency working in housing would provide information concerning
their programs, their progress, and problems for the other agencies to com-
pare and use.

The results of this special program were wide-ranging. Programs Kuchuba“®l
was able to affect the policies and procedures of many different agencies in
Guatemala, and was able to convince many to adopt portions, if not all, of
the Programa Kuchuba 1 approach. In the early stages, the open meetings
(which were the most important part of this project) were effective as a
means of coordinating activities at the field level. There is always a bit
of rivalry between programs in a reconstruction operation and Guatemala was
no exception. Some of the rivalries grew into hostilities at the administra-
tive levels, but the field staffs (in a large part, because of the meetings
at OXFAM House) were able to continue to coordinate throughout the reconstruc-
tion period.
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It has been said, with some truth, that the
KuchubaTl had was not so much on the people
the other agencies operating in Guatemala.

gram of providing technical information and
agencies was one of iIts most cost-effective
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e . Albaniles School: Early in the program, it was realized that there
would be a tremendous demand on the staff to provide training not only to
our own area, but also to many persons and agencies wanting the training

who lived in other regions of the country. The consultant to the project
suggested that a special school be set up to train albaniles from other
parts of the country, and that it be headquartered in the project area. The
staff, however, felt that the project would be too time-consuming and that
the first obligation of the program was to carry out iIts promises iIn its own
project area. Therefore, the project was temporarily shelved.

the summer of 1976, however, the demand for assistance still ran high,
and many of the staff members had been sent to various parts of the surrounding
countryside to give individual classes to other programs, agencies, and villages
requesting these. The additional activities were putting a tremendous strain
on the teaching staff. At the same time, there was a growing awareness that
there was an increasing need for well-trained albaniles iIn Guatemala and that
the demand would continue throughout the years of reconstruction. Many people
who had”™worked as albaniles, or as albaniles” helpers, had come to Programa
Kuchuba 1 requesting additional information (especially more technical infor-
mation) in order to improve their skills. Therefore, in July, 1976, it was
decided to begin a school for albaniles. The initial objectives were:

1. To provxde training for young men who wished to become albaniles;
2. To provide advanced training for those who were already albaniles.

In addition, the schools allowed men from outside the area to attend.
The curriculum for the schools included the following courses and topics:
1. Basic Construction Knowledge:

a. Principles of earthquake resistant construction.

b. How to take measurements and the use of a tape measure.
c. How wood is measured.

d. Designing the plans for simple houses in the countryside
e. What is meant by "scale"™ iIn housing plans.

f. Technical names of the parts of a house.

g- How to lay out the foundation.

h Building foundations.

i Placement of uprights.

J - Wood-preserving treatments.

k. Balancing the walls; placement of doors and windows.

1. The frame: ring beams, diagonal braces, trusses, etc.

m How to make X-braces with wood and with wire.

n. Leveling masonry.

0. How to build earthquake resistant porches.

p. Correct placement of lamina (corrugated zinc roofing sheets).
q- Drainage.

r . Cement floors and tile floors.

2. The Construction of Various Types of Wall:

a. ngareque (traditional local construction using bamboo and
adobe mud) .

b. Adobe de canto (adobe set on its side).

c. Half-and-half adobe (bottom half of the wall is of adobe de soga
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laid flat, top of adobe de canto).

d.
e.

[Tl (o)

How to make the iron armature for cement blockhouses.

How to make moulds for concrete and how to pour columns and ring
beams.

Proportions for the cement used in pouring columns, for mortar,
for plaster, etc.

Laying cement blocks and bricks.

Stucco and plaster.

How to remove old wooden uprights and cross braces and replace
them with new ones.

Special Advanced Courses*

a.
b.

@l-hE'D o0

Installation of various types of windows.
Installation of bathrooms.

Wiring for electricity.

Plumbing.

Wood-burning stoves with chimneys.
Heating the home.

Ceilings.

During the courses, the schools try to find projects in the community to
work on to provide the students with actual construction experience with the
new techniques they are taught in the classes. Projects they have worked on

include:

1.
2.
3.
4.

Private houses.

Community meeting halls.

Buildings and offices for the co-ops.

Buildings of the World Neighbors program staff.

30



2. Training Aids
Background

The materials in Vol. 11 were prepared by Programa Kuchuba®"l as training
aids for use iIn teaching the improved housing construction methods. These
training aids are used as part of a comprehensive training program which en-
compasses specific courses designed for specific groups of people, including
local builders, and extensionists, as well as the general population of the
fected area. All the materials were produced on-site, using artists who have
had extensive experience in the preparation of training aids, with text dev-
eloped and written by the albaniles and office staff.

The vast majority of the people for whom these training aids are intended
are non-literates or semi-literates — rural people who speak Spanish only as
a second language. Thus, the language which accompanies the drawings is pre-
sented m the local form, i.e., basic, non-formal, idiomatic Spanish.

These materlais represent the end-result of a long and time-consuming pro-
cess or rield testing, revision, field testing again, and more revisions, finally
coming to the end product. Throughout the process of developing the aids, the
materials were constantly checked by the extensionists and builders. All com-
ments made by the people receiving the materials in class were especially taken

aids aCC°Unt* Flgure 4 shows the procedures used for developing the training

- Ttie “"terials explain the fundamental earthquake resistant building prin-
CIPJe®” hoW to use these Principles in actual construction, and the sequence
of building a structure using these principles. In addition to these materials
a number of other training aids were developed for both the instructors and
the general public which clarify many of the specific questions people have.
For instance, one of the major problems encountered was how to build an adobe

resistant8. N ~r°SS"b”acin8 which is recommended for building an earthquake

|nclude I mnzl InStrf_f rs are sho™ to use aids on-site which may
7 a model, a series of drawings, or an actual demonstration house which

incorporates these principles.

The materials are used in a completely balanced training program. The
presentation of the program includes both classroom and practical training.
The classroom portion consists of abroad discussion of how an earthquake

of theSprincinlfs T fall down durinS an earthquake, an explanation
urine ,, r iPIr earth<wmake resistant construction, and flnally, how the

°Ht h3E IF IS RSF1HRc BLiedeioh bl eBFiERL MALINAREs AtndBsSTEEREed Trorgh-

as mlny of thet ~ _materlals are used> °ther words, the incorporation of
as many of the building principles as possible in each and every structure.

I Tfy,°f the PrinctPles ard practices which are illustrated in the materials

some boldine °f bulldIng praCtices al-ady - - the community
the use of K8 FrinClples or techniques which have been used elsewhere, such as

gHSEHer, ihey were not acceptable to q%e I%ca?epggﬁfefhaﬁénce g %e?ﬁ%?&ﬁp es
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which are presented in these materials represent the maximum number of building
principles acceptable to the local community, and not the maximum number of
earthquake resistant principles which could be used.

Types of Education Materials:

Depending on the subject and the audience for which it is destined, a deci-
sion is made in conjunction with the field staff as to what type of educational
materials are necessary.

The materials produced fall into one of the following general categories,
although, In many cases, a single product may serve more than one function:

a* jL”~ormation for the instructor: This is developed to acqgaint the in-
structor with unfamiliar subjects, such as geological information,
construction techniques, etc. Since the average instructor is more
accustomed to written materials, these productions can be more detailed,
with more reliance on text and with more sophisticated drawings. Ex-
ample: Instructor®s Manual.

b* ~2urse outlines:” These are brief unillustrated outlines to help the
instructor organize his class in such a way that the main points are
covered iIn a class; it is a teaching aid. The field staff is also
shown how to make the outline themselves. The experienced exten-
sionists who already know how to plan a class can then become more in-
dependent and tailor classes to meet their own specific needs. It
is essentially a kind of safeguard to help ensure all the main
points are covered when presenting a large group of instructors with
new information. Example: Course outline for "How to Build a Safe
House course.

€. _amphlets and handouts: These are designed to be intelligible to non-
readers, with a heavy emphasis on illustrations and minimum text. They
are to be given out after a class to those attending so they may take
it home with them to reinforce the new information they have just
learned. These can also double as instructor®s materials when the sub-
ject matter is straightforward. These are the most common type of ed-
ucational materials produced and usually the pilot materials for each
new subject. Example: Pamphlet, "How to Build a Safe House™.

Visual aicis for use in classes: Several aids have been developed to
graphically present new information which class members would otherwise
have trouble visualizing. They also serve to maintain the interest
level in a lengthy class with adults unaccustomed to a classroom situ-
ation. They are useful for the iInstructor also, serving to keep him
on the right track and remind him of the points he should be covering.
A good visual aid makes a strong impact on the same drawings so that
people will be reminded of what they learn in the class. Example:
lipcharts, How to Build a Safe House'. Other visual aids include
e mo e village meeting halls themselves and miniature scale-models

N vifucb features as detachable X-braces to demonstrate the in-
stability of a structure without them).
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B. Technical Assistance Program

1« Design Assistance:

Throughout the program, persons living within the program area who had
particular problems in designing or laying out their house were invited to seek
technical assistance from the program staff. Initially, the consultants to the
program provided this service; however, in later portions of the program, the
Ch1”™  inStruCtor and °ther members of the permanent staff were deemed technically
qualified to offer this assistance. As the technical consultants withdrew from
active participation in the day-to-day operations of Programa Kuchuba®"l, an archi-
tectural student from the University of San Carlos in Guatemala City (who indicated
a strong interest in working in the rural areas) joined the program and, after
several weeks, began supplementing the staff in providing specific advice on
design issues.

By the end of the first month, a number of people had requested a simple
design for them to follow in order to construct an earthquake resistant house.
INTERTECT therefore prepared a series of drawings which could be used as simple
plans for people to follow (these plans are found in Appendix C). The number

_PewPle,reqgUeSting tliese Plans decreased when the comic book, Como Hacer Una
Caga Mas Segura, was produced, as it gave a step-by-step explanation of how to
build a house which people found easier to follow and read.

Analysis:

The use of technical drawings such as the ones developed by Kuchuba’l
prior to the circulation of the comic book is only of limited value. The only
persons who can read and interpret the drawings are those who have had extensive
experience in building and in reading technical drawings. However, they can be
useful as interim documents in establishing the first model houses of a construc-
tion program similar to that of Kuchuba’l.



2. Cement and Pumice Block Program:

As a result of the earthquake, many people indicated a desire to abandon the
use of adobes in the construction of housing and switch to cement block. There
were several reasons for this. First, the people believed that the adobes had
failed, and that this was the primary reason for the collapse of the houses. They
knew that many of the houses made of cement block had survived the earthquake with
only minimum damage and, without knowing the principles behind why the houses had
remained standing, they decided that it would be better to rebuild with cement
blocks because they were safer than adobe. Second, houses made of cement block
look very similar to those made of adobe, especially when they are covered with
stucco on inside and out. Furthermore, the skill required for the construction
of a cement block house is similar to that for constructing an adobe structure;
therefore, most people felt that they would be able to build their own homes with-
out too much difficulty.

Cement block houses are generally too costly for low income families to
afford. After the earthquake, however, there was speculation that many low in-
terest loans would be available from the co-op and the government, which would
enable those families who had established credit to obtain loans in order to
build cement block housing. At the time, there was also considerable discussion
as to whether or not the government would encourage the use of cement block for
houses iIn the pueblos through enforcement of a new housing and building code which
was being developed. Therefore, the Kuchuba’l staff decided that a program would
be undertaken by the co-op to produce cement blocks in quantities sufficient for
the co-op members and the people in the assigned area to purchase at low cost.

Over the past few years, OXFAM has been working with a church group in
Brazil to develop an automatic block machine capable of producing low-cost cement
blocks in large numbers. As soon as discussion of a cement block program arose,
the OXFAM Field Director decided that one of the machines should be brought up
from Brazil for a test program. The consultant to the project argued that a low
technology solution, such as producing the blocks with wooden moulds similar to
those used iIn making adobes or using special wooden moulds in which individual
families could pre-fabricate the blocks themselves, would constitute a better
approach. It was decided, therefore, to run a test program using the different
production methods to determine which would be best for use in the program.

At the end of the? fourth week, the Ffirst of the demonstration projects took
place in Tecpan. Mr. Henry Duval (a soil stabilization specialist from the Ffirm
of Trident Engineering) had been working in Guatemala for several years, trying
to promote a gradual change-over from the use of adobe blocks to blocks made of
stabilized pumice. Pumice is a volcanic material produced by the eruptions of
the volcanoes, and it is the material of which most of the mountains in Guatemala
are made. It is very similar to sand; iIn fact, it is essentially aerated glass
and is extremely lightweight (pumice rock is lighter than water, and many of the
streams and lakes in Guatemala are, therefore, covered with floating rocks).
Pumice is already used in Guatemala for the production of concrete blocks; but
most of the Firms which make the blocks use pumice as a ''cheater” to cut the
proportion of sand which is used. |In fact, the use of pumice actually makes the
blocks stonger, because pumice and cement are one of the best bonding combinations
known. It is even feasible to use nothing but pumice and cement to produce a
very lightweight block. Pumice cures better than ordinary sand and in the same
period of time will become almost twice as hard.
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The initial test program was to construct blocks similar to adobe blocks
using the same mould and the same basic techniques, yet fabricating them from*
pumice stabilized with cement. An adobe mould was obtained, and a number of
test blocks using various types of pumice sand and different percentages of
cement were made at Tecpan. The most impressive part of the field test was the
minimum amount of water that was necessary to mix the material (approximately

bettle full)* Normally, a gallon of water 1is necessary to produce one
adobe block made of mud and clay. Thus, the total amount of water necessary for
a family to carry to their construction site would be cut by as much as 80%.

The advantages of using this type of block were projected as follows:

a. The procedure for making the blocks and the skills required were
identical to those for making adobes;

b* The tools and moulds used in making the blocks were identical to
those used for adobes;

Large amounts of water would not have to be carried to the site;

d. IT the people produced their own blocks, as they did with adobe,
the only material which would have to be purchased would be cement.
Distribution of cement would be much easier than trying to distri-
bute completed blocks because most of the people have to hand-carry
the material from the point of purchase to their villages, often
many miles into the mountains.

It was quickly obvious, however, that this approach to constructing lightweight
blocks would not be successful; Guatemalan staff who participated in the project
showed no interest in the new blocks. Despite the fact that the blocks were approx-

1?7at™ y 25%.to 35% 1lghter> the staff felt_that the local people would not use
the blocks iIn construction. The reasons given were:

a. The cost of the new blocks was comparable to that of buying
manufactured concrete blocks on the open market; the manu-
factured blocks would be even lighter and were considered more
desirable because they indicated upward economic mobility.

b. The people felt that the blocks were not as strong as the tests
indicated because there had not been enough water, river sand or
cement used in the construction of the blocks. They simply did
not believe that the blocks would hold up for any length of time.

C. The curing process for the pumice blocks was slightly different
from that of adobe, and it was felt that if people used the adobe
moulds and the same general procedures for making adobes, they
would attempt to cure the blocks in the same manner, thereby
making them weaker.

It was also pointed out that, while less water was necessary to fabricate these
blocks, more water was necessary to cure the blocks; thus, the amount of labor
necessary to produce the blocks was approximately the same.

The second type of handmade block operation which was proposed at that time
was a process developed by the Novella Cement Company. The blocks which were
produced resembled the blocks made in the block factories in Guatemala. A two-
piece mould was made of wood, and portions of it covered with metal strips. The
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pumice and sand mixture, which was the same as the mixture for the blocks described
above, was poured into the mould and tamped down with a wooden ram. The Tfinished
block was then placed aside to cure, and the moulds were removed. The entire
procedure 1is described in Appendix

The advantage to this type of mould was that less material was necessary to
construct a block, thereby reducing the overall cost. However, the blocks produced
by the mould were fairly large; and although they were lightweight in relation to
the total area and volume that they would take up in a wall, compared to a corres-
ponding area and volume in an adobe wall, they were eventually rejected as being
too large to work with. The advantage of using this type of mould would have been
the ease of fabricating the moulds at various centers scattered throughout the
project area, then providing them to families to take home and use, thereby making
the distribution process much simpler than trying to distribute finished blocks.

It was also felt that blocks made by this method would be cheaper than comparable
blocks of the same size, because there would be no labor charge. Interest in the
program waned, however, when Irm50 Urbano, the inventor of the OXFAM block machine,
arrived to begin work on the Ffirst test program with his machine.

Urbano arrived almost a month before his machine showed up. During the time
he was waiting, he continued work with the field staff, trying to develop a simple
block production method for the program. He had brought with him a simple hand
mould which he had invented which was far superior to the moulds offered by the
Novella factory. It produced a smaller, simpler block — one which would be
easier to use in an earthquake resistant lightweight wall. Because the mould was
smaller, however, it required the use of a finer grain of sand and the addition
of lime to help strengthen the thin walls of the block immediately after it was
ejected from the mould. The disadvantage to Urbano®s hand mould was that it was
all metal and would have to be fabricated in a metal shop, rather than by carpen-
ters or by the people themselves.

Whille Urbano was able to carry out several successful experiments relating
to composition of the mixture to be used in the mould, and to produce a number of
blocks in different locations using the mould which were well received by the
people, the use of the hand mould was abandoned when the automatic block machine
arrived in April 1976.

The OXFAM block machine is a simple vibrating platform which is electrically
driven and which can produce three blocks at a time, each block measuring 3x6x10.
IT electricity is not available, the machine can be powered by an auxiliary diesel
generator. Once the materials are at the site and mixed, the number of blocks
that can be fabricated per hour represents a sizable increase over the number that
can be produced by hand. As the machine produces three blocks at a time, and is
quite simple to operate and maintain, a work crew of six can produce between 1,500
and 2,000 blocks per day. (A full description of the OXFAM block machine and its
sequence of operation is found iIn the supporting volume to this study.)

The overall advantages of using the OXFAM block machine include:

a. IT properly organized, more blocks per day can be produced than
by hand or by other types of machine;

b. The blocks produced by the machine are lightweight and strong,
and are excellent for use iIn earthquake resistant construction;

C. The skills and techniques used in building with normal commercial
blocks and adobes are identical to those required in order to
build a house with blocks produced by this machine.
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The disadvantages of both the machine and the blocks are:
a. The cost of importing the machines is very high;

b. The block machine is heavy and difficult to transport; therefore,
a central fabrication center must be set up and, thus, problems
of distribution occur because people have to carry the blocks to
their villages by hand;

c. The overall cost of the block is not substantially less than
that of the blocks offered on the commercial martket. [If the
total cost of importing the machine and the cost of bring
expatriate staff to set it up and train the teams necessary to
operate it is added to the cost of operating the machine and
buying the materials, the total cost could be more than buying
blocks on the commercial market.

The initial tests using this block machine proved that the material which
was being used was ideal for fabricating the blocks, and several other machines
were then imported. The machines are only used, however, in urbanized areas
where people have only a short distance to carry the blocks to their building
sites. Eventually, most of the machines were installed in Guatemala City,
but one block machine was set up in ElI Tejar for use by a branch of the co-op
which made blocks before the earthquake. This machine was intended to be
operated as a money-making venture for the cooperative rather than for providing
large numbers of blocks to people in the project area. In fact, most of the
blocks have been sold to persons living outside the area of both Programa Kuchuba 1
and the co-op.

The ultimate economics of using the block machines is unclear, as the
availability of cement has drastically decreased since the earthquake; and the
price of cement has escalated to a point where it is no longer economically
feasible to produce the blocks unless the cost of cement is subsidized by either
OXFAM or the government. In a comparison of the use of the machine in El Tejar
with its use iIn Guatemala City, it is clear that the choice of using them in
the City was best.

(The initial installation of the block machine touched off a debate
as to how the machine should properly be used. The inventor of the machine,
Urbano, had indicated that he wished the machines to be used in a program wherein
the machine was provided to a group of families. They would produce their own
blocks plus 50% more for sale at a cost comparable to market value. The
sale of these blocks would subsidize or substantially reduce the cost of
producing their own blocks, thus enabling them to build a house for much less
money. Urbano stressed that the blocks should remain in the control of the local
people and the machines should be passed from family to family. His experience
with cooperatives in Brazil, where they are controlled by the government, had
convinced him that if the machines were not controlled by the local people, then
the co-op would raise the price to a point where local people could not afford
them, thus providing blocks only for the wealthier families.

(The Kuchuba’l staff argued that the situation was different and the Kato-
Ki Savings and Loan Co-op assisted by World Neighbors was responsive to the
needs of the poor. While the co-op would be making a profit off the sales to all
persons who purchased the blocks, the profits would be poured back into the
savings and loan fund of the co-op, and therefore would benefit all the members.
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The consultants to the project argued that not only should the block machines
be provided to the co-op, but also the plans should be provided so that the co-op
could make more machines and sell them to whomever wanted to purchase them, because
the blocks were by far the safest building material in Guatemala. Urbano objected
to this idea because he felt the machines would be purchased by block—making com-
panies who would produce the blocks and charge a greater price in order to make a
commercial profit. The consultant countered that the poor would always be able
to get the blocks from the co-op operated machines, and the fact that they kept
the price low would mean that the operators of any commercial machines would also
have to keep the price down iIn order to compete in sales. Urbano finally agreed
that the overriding consideration was one of safety for people in earthquakes,
and therefore consented to provide the drawings and instructions on how to make
the machines to anyone who requested them. A payment for the drawings based on
a sliding scale according to the purchasers® incomes was set up with all funds
from the purchases to be returned to OXFAM for the housing program.)

Analysis:

The use of concrete, cement or pumice blocks to build a house in an earthquake
area is highly recommended. Blocks substantially reduce the weight of a wall,
and therefore of the entire house, making the house more resistant by this very
feature. However, a block house must have concrete and steel reinforcing in order
to be safe. Block itself, despite its lightweight properties, is only slightly
safer than adobe unless it is reinforced. For poor people, the disadvantages to
using blocks far outweigh the advantages, especially in rural areas.

The First disadvantage which must be considered is the overall cost of the
finished block, as well as the cost of building with blocks when the use of concrete
columns and ring beams reinforced with steel is added. No matter how cheaply an
agency can produce the blocks, it will not be cheaper than self-made adobe, as
the fabrication of adobe requires no materials which need to be purchased.

The second disadvantage is that few of the processes for making concrete
blocks are that much faster than the process for making adobes. If one examines
the total number of steps which are necessary to fabricate an adobe block (which
include digging up the material, transporting it to the site for fabrication,
mixing it with water which has been carried to the site, placing it in the mould,
setting the mould and the adobe out to dry, and curing the adobe), it is easy to
see that the same procedure must be followed in fabricating blocks, even with a
machine. Unless the machine produces several blocks at a time, there is rarely
an increase in the output nor a decrease in the total amount of labor necessary
to produce a given quantity of blocks or adobes per day.

Even if the blocks can be produced efficiently and cheaply, there still re-
mains the problem of distribution. It takes approximately 350 to 500 blocks to

produce a very small, one-room house of the size used in Guatemala. If the blocks
are produced on the building site, the purchasing of materials and transporting
them to the site would require approximately three trips on foot. If the blocks

are produced off-site, and if a man could carry five blocks at a time, it would
require between 70 and 100 trips to carry the finished blocks to his building site.
Thus, an agency contemplating the use of a block machine in a rural area would

also have to provide trucks in order to facilitate distribution. The number of
trucks necessary would probably make the program too costly.
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The Ffinal problem to be considered is that of quality control. Even if the
machines are easy to operate, the quality of the blocks is dependent not on the
machine so much as it is on the quality of materials used, the proper mixture of
~ “ rerials going into the machine, and proper curing techniques. In order to
L P lyc“re cement blocks, they must be moistened and kept under cover for a

© heSfFabfr T ~ S6t °Ut_In the SUn tQ dry- This necessitates
whlle theytare fn t’\ with adequate material to cover largé numbers of blocks
the greatest sWle stages °F curin« ProPer end curing were
grams problems encountered in the OXFAM/WorId Neighbors block pro-
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3. Wood Preservation:

Early in Programa Kuchuba®l, it became obvious that there would be a
need to devote extensive effort in the education program to teaching local
builders better ways of preserving the wood used in the construction of houses.
Of the many different methods of strengthening houses which were introduced, most
of them required the use of wooden posts and other wooden components. (In fact,
there was an overall reduction of the wood requirements for a house, due to
the fact that the roofs were being converted from tile to lamina, which requires
less wood for support. However, the wood which was used in the frame was criti-
cal.) In houses of adobe de canto and bajareque, for iInstance, the wood was
m the walls, covered up, and therefore more susceptible to damage from sub-
terranean termites. The type of wood most available in Guatemala is a
light pine which rots very quickly and is susceptible to termite infestation.
It is available because it grows nearby, and, after cutting, the people do not
have to carry it very far.

Another reason for stressing the use of wood preservatives is that
deforestation in Guatemala is quite extensive. It means that there will be less
wood available in the future, and that, therefore, the cost of replacing the
wood will be much higher. Thus, it is necessary to ensure that the wood is
treated to last as long as possible in order to reduce long-term maintenance

Information regarding the best wood preservatives for the area was diffi-
cu t to find and, when it could be found, was very confusing. Local builders have
long used a combination of crankcase oil with a measure of Aldrin or Dieldrin
mixed into It to coat the wood, a treatment which they feel is adequate for most
needs. Several publications by the government of Guatemala emphasized that
this treatment was inadequate; when it was only painted on or applied in an
immersion process, it offered no protection whatsoever. The government recom-
mendations stated that pressure treating the wood was the only way in which
pine could be made to last.

mUCh dlscussion with the local builders, it was decided that
Kuchuba 1 would adopt an approach of teaching all the various methods which
were available and recommending what should be selected according to the user®s
financial capability. Courses were developed which taught each process, in a »
progression of complexity and cost, starting with a simple treatment of burning
the wood to char its outside, then lining the hole in the ground in which it is
0 e placed with bits of charcoal. The courses presented each method in an
progr~ssion of cost. For the most expensive processes, the course showed

how groups of families could get together and build small treatment plants out
of discarded oil drums, to treat the wood with a somewhat sophisticated immer-

lon process. (An outline of the course on wood treatment is enclosed iIn the SUB_
porting volume to this report.)

A number of demonstrations of each of the processes were carried out for
the benefit of the instructors. They were encouraged to demonstrate these prac-
"'e A serles of pamphlets was also developed to demonstrate the
correct procedures for treating wood with the various processes. (The training

ids developed for the wood treatment courses are enclosed in the supportin%
volume to this report.) v

- a pal;t °f the wood Preservation program was to provide creosote
at a subsidized price so that people could afford to treat the wood with a

preservative which the staff felt was the best that was available at a reasonable
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C°St\ The cre°sote was mixed with a carrier (in most cases, diesel or gas-
0 me) and an insecticide was added. These were then poured into half-gallon

progr!miCh s°ld ~ ~ COoperatives as Part of the materials distribution

.T*® third c°mponent of the wood preservation program was to explore ways
m which the houses could be constructed without having to use wood at all
Where the wood requirements for a structure could be reduced, several approaches
were explored, including:

1. Interlocking adobes;
2. Buttresses;
3. Construction of concrete-reinforced columns.

Each of these approaches, however, proved impractical or culturally un-
acceptable; and as there is plenty of wood available now, the people were more
willing to utilize the wood columns and braces in the houses rather than

try other recommended methods. The first two methods - the use of interlocking
adobes and buttresses - were never even field tested. CARE tried a program
wherein concrete columns were mass-produced, but the program had limited impact
on the region m which it was tried; therefore, Kuchuba®"l decided to continue to
emphasize wood treatment rather than finding a substitute for wood.

Several problems were encountered in the realm of wood preservation. First
there was the initial lack of adequate information as to the best type of
preservative to use and the best procedure for applying it. Al the materials
developed by the government were recommendations for highly technological
processes which were beyond the capability of local people to afford, even if
t ey had been able to get their wood to the treatment centers. The extension
agents, provided by the government to help the co-ops develop treatment pro-
cedures, only served to confuse the matter by recommending chemicals which were
not available m the country, and a process which the program felt (and later ver-
ified) was more harmful to the wood than beneficial.

Several, problems in the distribution of creosote were also encountered.
The distribution itself was somewhat late due to the fact that many of the
people had already installed untreated wood in their houses by the time the
creosote became available. Furthermore, many of the people had purchased the
~ Ina and °ther " rials offered in the distribution program, and they did
not come back to get the wood preservative before they began reconstruction, Tue
program, therefore, asked the instructors and the extensionists to pass the
word that the creosote was available; eventually, the amount being requested
increased significantly.

creosote was being used on a wider basis, other problems arose,
uSt bein8 to convince people to wait after they had treated the poles
with the creosote and allow them to dry properly before inserting the poles into
t e ground. The common practice was to paint poles iIn the morning and use them
m the afternoon. The most widely used method of treatment was brushing the
creosote onto the wood, and rarely was more than one coat of creosote applied.

It was also difficult to get the people to apply the creosote anywhere
but on the portion of the post being placed into the ground. Though they
complained about the smell of the creosote, cost was the major consideration,
and they would only use the preservative to cover those portions which they
knew would be completely covered by earth or by the wall. Several techniques
were attemped to reduce the smell, and numerous attempts were made to show
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people that, once the poles were in the wall, they could be covered with a
stucco and would not give off a bad odor. Even so, the average family used
the creosote only on that portion of the wood which was actually in the ground.
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C. Construction Program

1. Model Structures:

The main part of the construction component of Programa Kuchuba’l consisted

of the erection of numerous model structures throughout the program area to demon-

strate the earthquake resistant building principles and to serve as a means of
providing on-the-job training to the builders. By establishing this component,
was felt that the following concepts could be effectively employed:

a* The best way to teach is to offer not only theoretical but also
practical instruction. The learning-by-working concept was viewed
as the most important part of the education program.

b. By putting a model structure in each community (and more than one in
some communities), people who were rebuilding their own houses would
be provided a model they could visit to check on how particular de-
tails of the structure were made. As the whole concept of Programa
Kuchuba’l was essentially a self-help housing program, the models
were iIndispensable as self-help housing teaching tools.

C. By using indigenous materials, the program was able to demonstrate
that local materials could be used safely in reconstructing housing.

d. By using local people and local builders to erect the model struc-
tures, the program was able to demonstrate that all the skills
necessary to build an anti-seismic house were already in the com-
munity.

e. Most importantly, by showing that local people could get together
to build an earthquake resistant house, the program was able to
show them that they could do something themselves without having to
wait for outside help.

Priorities were developed to ensure that the persons or villages

ghiqh needed the model structures first would receive them on a priority
asis.

The requirements for participation in the model structure program were:

a. Generally a person or a village put up the materials; the program
would pay the labor.

t. The model structure had to be placed on a site which would be
visible to a large number of people. [If the structure was going
to be a house, the recipient of the house had to be willing to
agree to let people come into the house occasionally to examine
the various building details. The preferred sites were roads or
paths traveled by large numbers of people on their way to market.

c* The structure had to be built with materials available in the village
The type of construction chosen had to represent a method which was
cost effective and appropriate to the economic level of the village.
(To begin with, all the model structures had to be built from
materials which had been salvaged from the ruins; but within several
weeks, this requirement was dropped.)

Most of the model structures to date have been constructed utilizing the
following materials:

a* Adobe de canto: This is the process wherein the existing adobes
are used by turning them up on edge in the wall. They are supported

a4
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the wall by framing them with wooden columns and either wood
or wire cross-braces. Many adobe de canto houses are covered
with a stucco on the inside and outside, once the building is
completed.

b. Bajareque: This is a process similar to wattle-and-daub. Posts
are placed in the ground at approximately three-meter intervals,
and bamboo or small straight sticks are placed on both sides of
the posts, horizontally, at approximately 18-inch intervals. Wooden
cross—braces are placed between the columns; then the entire area
between the columns is Ffilled with mud, stabilized with straw or
pine needles. Bajareque structures are an original indigenous
form of architecture and building in Guatemala, and the use of
bajareque structures is the most economic form of building in
Guatemala today.

c* ~anh-half adobe; This process is used in building larger
structures. Adobe is built in the usual manner to a height of
approximately one meter, and then adobe de canto is used to
finish the remainder of the wall. This lightens the overall
weight of the wall and keeps the weight and center of gravity
of the house fairly low. When used with a lightweight roof and
vertical columns, as well as cross-braces and ring beams made of
wood or barbed wire, this type of construction is not only economical
but also very strong and earthquake-resistant.

d* A.dobe and wood: In the very beginning of the program, many of the
people were still hesitant to use adobe for the entire struc-
ture. Hence, a number of houses were built which used adobe only
to a height of approximately one meter, and the remainder of the
wall was constructed of wood. This was very similar to the types
of houses being built by the people themselves at the time Programa
Kuchuba 1 started, and therefore, it was a logical place to
begin in teaching the new techniques.

The bajareque and adobe de canto houses were, by far, the most popular
°f aH the model structures. Both could be built within a price that most
people could afford. Many people were surprised to find how well a bajareque
structure could be made and how strong it could be, using some of the new
techniques. A bajareque house using a lamina roof is by far the safest
method of building in Guatemala. Unfortunately, in the last few years, the
kalareque method of construction has been generally scorned by the general public;
in fact, the Oxford English/Spanish dictionary refers to bajareque as 'a shack,
a hovel, a poor man’s house'™. [In encouraging people to return to the use of
b ajareque structures, the program not only had to overcome this stigma, but
often had to reteach the skill of how to build this type of house. Much of
the stigma was overcome when one of the instructors pointed out that many of
the houses which had survived the earthquake had been made of bajareque, and
a fiend triP waa arranged to visit a school in San Antonio Aquas Caliente made
of bajareque which had received only superficial damage. On the field trip,
the builders noticed that the difference between the houses in the towns and
those iIn the rural areas was that the ones iIn the pueblos were covered with stucco
inside and out. Without chipping away the stucco, it was impossible to tell
whether or not the house had been made of bajareque or adobe. Therefore, a person
could build a bajareque house, and it would look just as if it were made of a
more expensive building material, a point which was not lost on the builders.
The addition of the stucco cover has been the most important innovation in
changing the image of bajareque.



In addition to the houses mentioned above, several test structures were
erected to attempt to introduce new building methods. One of these used
"California™ stucco. Two of these structures were built in the Tecpan
region and, although popular with the occupants, they did not catch on, and
no more were built.

A number of houses to be made of cement block (both of the normal blocks
which were available commercially and of the blocks produced by the OXFAM block
machine) were scheduled to be built in the program area. However, many problems
arose including the sudden rise in the price of cement and lime, and the
construction of the models was postponed indefinitely. |In Guatemala City,
where OXFAM (alone and not with World Neighbors) was conducting a housing program
in the marginal areas, a number of model cement block houses were built. Despite
requests from some of the builders who were interested in learning how to build
a cement block house, however, none were erected by Programa Kuchuba’l
in the project area. The program staff felt that cement blocks were beyond
the capability of the rural people to afford, and therefore, this received a
low priority.

When the first plans were made to erect model structures, it was proposed
that a number of models be built with cane walls and thatched roofs. This idea
was discarded because CARE was conducting a large shelter program which
provided free lamina, providing that the people built a wooden frame with cross-
braces. The main type of material that people were putting on the outside was
cane; and the Programa Kuchuba’l staff felt that this was ample demonstration
of how to build a cane-walled house. It was also felt that most people in houses
with cane walls would want to change them as soon as possible; therefore unless
proper techniques for construction with the heavier materials was demonstrated,
gan¥lwould go back to using the old construction methods, ending up in unsafe
wellings.

The Kuchuba®l staff felt that a number of demonstrations should be made
showing that indigenous materials such as grass could be used for roofing.
However, most of the people in the project area had lived in houses with tile
roofs before the earthquake. Tile roofs had become a status symbol and one
which had taken many people years to attain. Lamina also was a status
symbol in the community and people were willing to switch from tile roofs
to lamina, but were not willing to switch from tile back to thatch, as this was
viewed as a step backward in status. Despite numerous attempts by the staff
to encourage the local builders to erect houses with grass or cane roofing
material, all the villages and individuals building model structures opted for
the use of lamina for the roof.
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2. Model Village Meeting Halls:

By far the largest number of model structures built by Programa Kuchuba®l
were the model village meeting halls (or community centers) which were erected
m the vast majority of aldeas of the municipios of the program area. In a report
to the Lilly Foundation in November 1976 (the mid-point of the program), the staff
described the program as follows:

The benefits of the model village meeting hall program can be divided into
two categories. The First concerns the communication of earthquake resistant
building techniques; the second concerns community organization.

a. Results relating to the communication of earthquake resistant building
techniques:
1 In 48 villages, there is now a model demonstrating anti-sismic

construction. These are centrally located in the village so that
those wishing to copy this type of construction when building their
own houses will conveniently be able to do so.

2) Since the village is responsible for providing the majority of
materials, which must be indigenous to the area, we are demonstrating
that local materials can be used safely to build earthquake resistant
houses.

3) Each one of these models represents the practical on-the-site
training of the local builder who was in charge of the construction.
In each case, he was from the village where the model village
meeting hall was constructed. Therefore, 48 locally recognized
builders have thus far been trained in 48 widely scattered villages.

4) The labor for the construction of each model meeting hall is pro-
vided by the villagers. Thus, many men in each community also
received actual construction experience using earthquake resistant
principles.

5) The planning, construction and inauguration of the meeting halls
provide several very good opportunities to give additional instruc-
tion on safe house construction. The extensionists give an intro-
duction to earthquake resistant building techniques when introducing
the idea of a model meeting hall to village leaders. A formal class
is given the day the building is laid out (somewhat like a ground-
breaking ceremony), and at the inauguration. Pamphlets on how to
build a safe house are given out to all attending.

Results relating to community organization:

L) We feel that the presence of a community hall within the village
greatly stimulate and facilitate community meetings. In

many of these villages, this is the first time that the village
mayor has had a special place where he can meet with the other
town leaders to discuss matters of interest to the community. In
addition, many halls are already serving for agricultural classes,
health and nutrition classes, literacy classes, and for road work
meetings.
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2) Just to build the village meeting hall requires a degree of
community organization. All decisions concerning the meeting hall,
such as the organization for supplying materials and labor, were
the responsibility of the village. Since the village is providing
the major portion of the materials for the construction, the village
also decides what size and shape of building they are willing to
undertake.

The program pays for the roofing materials (lamina) and any materials which
need to be purchased (such as nails and barbed wire) outside the community. The
upper limit on roofing material supplied by the program is 30 sheets of 9-foot
corrugated galvanized roofing. The majority of the villages want to make as large
a building as possible, although some prefer to use part of the roofing material
to make a corredor.

The program also pays the salary of the mason selected by the village to be
in charge of the construction, since no villager is in the position at this time

to donate a full month of work without pay. The rest of the labor is donated by
the village.

Since the village provides the materials for the walls, the community must
analyze what they have and decide what type of wall construction they will build.
The majority of the village halls have been made of adobe de canto or bajareque.



3. Model Church Construction Project
Background :

One of the first construction projects to develop after OXFAM and World
Neighbors signed the letter of commitment with the government was a project
with the parish priest in Santa Apolonia to build a series of model structures
throughout the Santa Apolonia municipio, which could be used as community
meeting halls as well as small parish churches.

Santa Apolonia is a small town approximately 5 kilometers from Tecpan.
Although it is only one-tenth the size of Tecpan, it still has its own muni-
cipio (municipal district). Santa Apolonia is the only pueblo that OXFAM
and World Neighbors agreed to assist in a reconstruction program. The
agencies had agreed to work there because they had had extensive activities
in the rural areas surrounding Santa Apolonia and because the parish priest
(an American expatriate) was a close personal friend of the World Neighbors
staff. The priest was on the local reconstruction committee, and the leaders
of the church had a history of involvement in social projects. Thus, it was
felt they would be a good resource in conducting the program.

The church at Santa Apolonia had been entirely destroyed during the earth-
quake. (It had just been rededicated after a three-year reconstruction program
in which the building was remodeled and upgraded.) In addition, in the aldeas
of Santa Apolonia, there were numerous small churches which had been destroyed.
These churcheswere a part of the parish of Santa Apolonia. The central parish
church wanted to help the villages rebuild their chapels and was planning
on providing certain financial help to build the structures if the villagers
would donate salvaged adobe, newly-cut wood and other materials and provide
the labor. The priest asked Programs Kuchuba®l to help design and supervise
the construction of the chapels so that they would be anti-seismic. Programs
Kuchuba 1 saw this as an opportunity to have a demonstration earthquake resis-
tant structure in each one of the villages and, therefore, agreed to assist.

The final agreement was as follows:

se Programa Kuchuba 1 and the parish would build one large temporary
church, made of materials salvaged from the damaged church at Santa
Apolonia. This would be used as both an interim church and a community
center. The parish would provide all of the materials. Programa
Kuchuba 1 would provide one albanil whom they had trained in earthquake
resistant building techniques, and the people of the parish would do-
nate the labor. The construction of this building would train local
builders who would then return to their willages to construct smaller
churches, incorporating these building techniques.

b. The small chapels in each of the aldeas would be built under the
supervision of Programa Kuchuba®l-trained albaniles. These chapels
would also be used as community centers for the aldeas. The villagers
themselves would provide the materials, except for lamina and other
materials which had to be purchased, which would be provided by the
parish. The villagers would donate all of the labor. Programa Kuchuba®l
would train the local builders, provide trained albaniles to supervise

the construction, and give classes in each of the aldeas in earthquake
resistant building principles.
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Results of the program *

Only the first part of the agreement was carried out. The large, tem-
porary church was completed at Santa Apolonia just before Easter (mid-April)
but it had taken two months to build. Because of the time involved, there had
been many problems, especially in continuing to get volunteers from the parish
to work on the structure. (No builders came and many people who were requested
to help sent their teenaged sons who didn"t have any building experience.) The
al”anil who had been trained by Programa Kuchuba’l, who was to supervise the
other albaniles and train them, quit after the construction of the church
at Santa Apolonia. Due to all the associated problems, the church lost interest
in working on the smaller chapels, and the program ended upon the completion
of the church at Santa Apolonia. Programa Kuchuba’l later began construction
of village meeting halls in many of these same aldeas and used the same formula
tor participation as in other program areas.

Analysis :

Several lessons were learned from the proposed program which bear mentioning.

The construction of the church did have a small effect on construction practices
in rural aldeas. Several aldeas later organized to build model structures,

ome of the builders assigned to their construction journeyed to Santa Apolonia
o look at the church and get ideas on how to build their own model structures.
Several of the builders said that the large, outsized structure was very helpful
because it clearly showed the details of how to join things together and was thus
e?Su b?jetuUdy“ As a model for large groups of people, however, the concept

of building a centralized model for many people to see proved not to be valid.
People who wished to copy it would have to leave their villages and go into the
own in order to study it, a practice few people undertook. In retrospect,
gé%tgpproach of building many small models in the aldeas themselves was far

* S fau aS the concePt of building one large church Ffirst and then working
in the other areas was concerned, this type of undertaking would probably have

a a negative effect had it worked as originally planned. Had a number of
a allies come to Santa Apolonia as planned to build the church, they would have

onlv. S 1 n / at a kéy tlme tO WOrk on a structure which would hav

would havp T beneNkc thailLr OWn_area* Furthermore, it is_doubtful that builder
would have learned much only working on a piecemeal basis of a week or two at a

time on a project that took a total of two months.
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D. Salvage Program

Background:

By the end of the second week, every major town in the highlands area had
been assigned a crew of bulldozers to begin removing the rubble. The teams were
made up of crews from the Department of Roads, from private contractors, from
construction firms owned by the larger families, and a large contingent from the
Mexican Government’s Department of Works. The first task of the bulldozing crews
was to open the roads in each of the towns; and during the Ffirst two weeks, they
concentrated primarily on this aspect. By the end of the second week, however,
Ehe b@%an to clear the debris, block by block, from both commercial and residen-

ial sites.

staff °f OXFAM/World Neighbors became alarmed at the extensiveness of the

ulldozing, which seemed to stop for no one and respect no one"s property rights.
In theory, the bulldozers were only to clear individual homesites at the owner"s
request. But as many of the owners were not present during the day, the bull-
dozers moved through the area sweeping up the debris, depositing it in trucks,
taking it some distance out of town, and dumping it down the barrancas. Most of
the people in the town did not resist these bulldozing activities. The OXFAM/
World Neighbors staff, alarmed at the way the operation was being handled, tried
several times to intervene with the bulldozing crews in order to slow down the
bulldozing, but these efforts were generally unsuccessful. As the staff knew
that the villagers had to have access to these materials in order to reduce their
reconstruction costs, it was decided to attempt a model salvage project.

Project Activities:

The proposed program was divided into two parts. The first was to conduct a
series of demonstration salvage projects to illustrate to the people what and how
much could be salvaged from a damaged house. The second part was to encourage
the co-ops to start a program to buy salvagable materials, especially those from
larger commercial and residential buildings which were certain to be rebuilt from
entirely new materials. The co-op would hold the salvaged materials and then re-

*em when reconstruction activities got into full swing at a price slightly
above what they had paid for them. In this way, it would be possible to reduce
the cost of new materials to the lower income families. |In addition, the purchase
of salvaged materials would have several added benefits. First, it would provide
needed money for immediate needs for a certain number of people, both by allowing
them to sell their materials and by creating jobs for people working on salvage
teams. Second, it would make sure that there was a cheap source of materials,
especially wood, for low income people in the future. Third, it would demonstrate
to the people that there was a value to the material in the rubble, and would en-
courage them to save the material rather than allowing it to be bulldozed.

Results:

Only one model salvage program was actually carried out, in Tecpan. There
were many problems, including the fact that it was too successful. The way in
which the program was conducted originally was that Programa Kuchuba®l would
offer to supply a team to salvage the materials, and in return for the labor,
Kuchuba®l would receive one-half of the materials. (These materials were to be
utilized in the building of model structures throughout the town.) Unfortunately,
when the owners saw how much material was being salvaged, and realized the value
of the material, they backed out of their agreements. Finally, Kuchuba®l had to
acquire its own site to conduct the demonstration project.
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There were other problems, also. First of all, the co-op did not like the
idea of paying for the salvaged materials, because they felt that it would increase
the looting. Several co-op leaders had already been hit hard by the looters and
did not want to see their building materials carried off.

In the towns, the bulldozers were difficult to stop anyway. There seemed to
be an increasing frenzy building up around the bulldozing. The more they worked,
the harder they worked; and despite many efforts to try to control them, they
generally bulldozed anything they felt like doing. (It was an interesting pheno-
menon to watch the egos of the bulldozing crews build up over the two or three
month period in which they worked in these towns. Eventually everyone came to
despise the crews, which only seemed to make the situation worse.)

In the rural areas, the people did not have a bulldozing problem, as the only
bulldozers that came in their direction were mainly to open the roads. Thus, the
people had time to salvage whatever materials they wanted, and there was no danger
of the materials being thrown away as it would have taken too much effort to move
the debris any distance. Thus, the emphasis of the salvage program changed from
demonstrating to people what to salvage to teaching, iIn the education program,
how to tell if it was possible to re-use materials such as adobe or wood which
had been reclaimed from the rubble.
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E. Materials Distribution Program

Soon after the earthquake, the materials distribution program got under-
way. The first purchase of 2,000 sheets of lamina, which was to become the
central material of the distribution program, was made on 10 February on the
speculation of the OXFAM staff in Guatemala City. At the meeting of the 14th,
the decisions relative to the initial purchasing and distribution network were
made. Because the co-ops were not yet back in operation (as well as an unset-
tled policy of eligibility), the distribution was started by the World Neighbors
staff In Tecpan and San Martin. Two weeks later, the Kato-Ki co-op took over
distribution in Tecpan and, on 15 March, took over iIn San Martin.

Following the meeting on the 14th, OXFAM moved to purchase substantial
amounts of lamina, both locally and in neighboring countries. These moves
were for the following reasons:

Lamina was the number one priority of the people for reconstruction.
Even before the earthquake, people with sufficient resources were
buying lamina, and it had a high level of prestige and cultural
acceptance.

2. Due to the earthquake, demand for existing supplies iIn Guatemala
was more than could be met with the supplies on hand. The dis-
tributors market in Guatemala City was chaotic. Distributors
made sales of small quantities of lamina, required cash in advance,
and then did not deliver. The OAS made a donation of US$500,000
to the National Emergency Committee for a purchase of about 100,000
sheets of lamina, virtually the entire production of the only national
source» Galvanizadora Centroamericana (GALCASA), a subsidiary of a
U.S. corporation. This transaction ruled out Guatemala as a viable
source of supply for other agencies.

Pre-earthquake Central American stocks of lamina were also inadequate
to supply the needs in Guatemala. However, El Salvador did have a
processing plant, and if supplies could be produced, they could be
delivered relatively easily (in some cases, within a day).

3. Lamina was selected for several reasons: First, it is a lightweight
uilding material. When used as roofing, it is not only durable, but

more important for building in an earthquake zone, it substantially
improves the performance of a structure in tremors. (It has been
estimated that a lamina roof improves the survivability of a house
in an earthquake 40-60%, depending on other factors such as the
height of the walls and the balance of the structure.)** At the
time of the decision, the exact engineering principles involved were
not known, but everyone was able to see that the roofs were less lethal
than clay tile and that distribution of lamina was the quickest way

*Much of the g, 10wing material is reprinted from the Personal Termination
Report, Gersony, jackson, and Froman, Guatemala City, March, 1976.

_ "W.F. Reps and E. Simlu, pegjgn of Housing to Withstand Earthquakes and
Windstorms, N.B.S., 1975.
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to see that as many people as possible would have a durable roof
by the start of the rainy season" (a time constraint that was
perceived by all the intervenors).

Second, the OXFAM field director felt that lamina offered a sol-
ution to the emergency shelter needs of the victims and at the
same time, because lamina could be reused many times, OXFAM could
make a contribution to reconstruction. At that time, most people
had already built an improvised shelter, and the lamina could be
used to improve it. The director also approached lan Davis, an
architect with UNDRO, to design a simple A—frame shelter that
could be made from the lamina, which could later be disassembled
and reused in building a permanent house. (This latter proposal
was never carried out due to the fact that everyone either built
their own shelter or intermediate house or began reconstructing
permanent housing.)

Initial Purchases :

Through the assistance of the United Nations, OXFAM initiated negotiations
almost immediately with Metales y Estructruas de El Salvador, S.A. (METASA),
a subsidiary of the United States Steel Corporation in San Salvador. (U.S.*
Steel also owns the Nicaraguan METASA factory.)

OXFAM made the following purchases from METASA:
26 gauge 28 gauge

7,500 sheets 8 feet
25.000 sheets 9 feet

55.000 sheets 10 feet 7.500 sheets 10 feet
70.000 sheets 12 feet 7.500 sheets 12 feet
157,500 sheets 15,000 sheets

TOTAL: 172,500 sheets

In addition to these purchases, OXFAM bought about 8,000 sheets locally
bringing the total up to about 180,000 sheets.*

Prices and Conditions of Purchase:

The price of lamina in Guatemala before the earthquake was 50q (all prices
in U.S. dollars) per linear foot, for 26 gauge. A discount of 5% was obtained
through the United Nations, and the normal 2% import duty was waived.

Immediately after the purchase, the replacement cost for this lamina went
up to about 60C per linear foot, an increase of 20% caused iIn part by a jump
of about 20% m the international price of the raw material, and in part by
additional increases due to local market pressures.

*Note: OXFAMfs total pyrchases of lamina amount to about 2,000 short
gggsyg:rsteel, or about 2.5% of the yamina consumed in Central America in
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Due to the proximity of the factory and its same-day delivery of production,
distribution started almost at once and transport costs were kept to a minimum.
In addition, at least one set of loading and unloading charges was avoided when
the factory agreed to deliver the lamina directly to the distribution point
in Tecpan, at a very slight additional cost.

The delivery schedule was set as follows:

about 120,000 sheets within 6 to8 weeks
12,500 sheets during May
40,000 sheets during June

A large part of the delivery could b