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This paper examines the effects of housing programs,
disaster damage, community type, and other social determmi-
nants on hecusehold recovery following a major natural
disuster--the 1976 Guatemalen earthquake. . The domestic
assets index, a measure of household living conditions, and
a refined measure of household recovery are introduced and
employed. The domestic assets scale is an index of the
economic value of houschold equipment end is an adaptation
of level of living scales, While reconstruction aid was the
single most important determinant of recovery, it was the
type and not the value of aid that was critical. Strung
support exists for the conclusion that temporary housing me
a form of aid retarded the recovery process while perma-
nent housing programs actually produced net improvement
in ldving conditions. There is also evidence that the
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unequal effects of different types of housing programs pro-
auced slgnificant changes in the distribution of economic
resources, thus effeeting the stratification system in af-
fected communities, In addition, while other factors associ-
ated with the socinl characteristics of household were found
to be important, this asnalysis consistently suggests that
households residing in small, rural, and politicully removed
communities experienced greater difficulty in overcoming the
debilitating effects of & natural disuster.

INTRODUCTION

Recently researchers have begun to analyze the social
processes  determining  houschold recovery after natural
disusters. Bolin (1976, 1982) has examined family recovery
following the Rapid City flood and the Wichita Falls and
Vernon tornadoces. Bolin and Bolton (1983) added a cross-
cultural dimension by comparing family recovery in hoth the
United Stutes and Nicuragua (cf. Bolin and Trainer 1878),
1nis paper builds upon this research and on that conducted
by Bates (186%) and his colleagues on household recovery
folowing the Guatemalan earthguake. It uses an objective
measure of the sociceconomic impact of disasters on house-
hold living conditions to develop e refined definition of
household recovery. This definition takes Into account
disaster impact net of normaily expected change in house-
hold living conditions had no disaster occurred. The focus
of the anualysis will be on the effects of reconstructlon aid
on houschold recovery taking into account the extent of
disaster damuge and other factors, In particular the long
range effects of different types of housing programs on
recovery are evaluated,

ASSESSING DISASTER IMPACT

Disaster can have a variety of impacts on households and
their members including death, soclopsychological stress and
econvmic Joss (Dates et al. 1963; Kreps 18984). For this
reason, a complete anulysis of household recovery should be
multi~dimensional., This need is ilustreted by the work of
Bolin and Bolton (1983) who attempted to measure and
assess both a variety of objective and subjective or
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perceptual meusures of recavery (cf, Bolin 1878, 1982;
Bolin and Trainer 1978). While it is important to consider
various dimensions of household recovery to obtain a com-
plete picture of the recovery process, this paper will focus
more narrowly upon establishing and analyzing a single
objective measure.

More to the point of this paper, Bolin and Bolton (1981)
utilized several objective measures of household reco: v
such as Income recovery, house-size recovery, and :ne
recovery of household convenjences, A household war ¢
to have recovered if its post-disaster income, hous
and conveniences were equivalent to or higher th. i
pre-disaster Jevels. AN of these {ndicators involve ihe
assessment of a household's level of economic well-being or,
more generally, the assessment of a household's lving
conditions. In this paper a single indicator of & house-
hold's sociceconomic standing will be employed that will
overcome the Lmitations of using income and will combine
into a single indicator various factors associated with a
household's physical lving conditions. Bpecifically, a
measure of a household's domestic assets will be employed
(Killian and Bates 1982; Bates et al, 1984).

The Domestic Assets Index., The domestic assets scale ia
an index of the economic value of household physical capital
which includes the house and major household equipment
and is an adaption of the level of living scales developed in
rural sociology (Sewell 1940; Rural Sociological Society 1956;
Ramsey and Collazo 1960; Sharp and Ramsey 1963; Ugalde
1970; Belcher 1972), Level of living scales were originally
designed to measura the socloeconomie status of households,
particularly rural farm househeolds, using physical posses-
sions as indicators. Early level of living scales centered
arcund the determination of whether households possessed
particular objects or facilities such as running water, in-
door plumbing, electric lights, and radica. Such scales were
particularly sensitive to cultural bias, levels of societal
development and were especially difficult to employ in longi-
tudinal studies because the items included at one time were
of little discriminatory value at a loter date (Sharp and
Remsey 1863; Sewell 1840; Drewnowski 1970; Knox 1974).

In light of these problems Belcher (1972) introduced a
major modification in level of living scales to increase their
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utility for longitudinal and cross-cultural analysis. He
bugyested that items wshould be selected on the basis of
their wutility in performing household functions, Belcher
noted that every household, regardless of the society or
culture, performs & common set of domestic or household
functions., What differs across households, both within and
butween gocieties, is the types of physical items utilized to
perform  particular functions, Thus, he constructed a
eross-cultural level of living scale "... by selecting items
for inclusion in the scale becuuse they are related to house-
hold gouls or functions™ (Belcher 1972, p. 212),

Fourteen houschold functions were identified and used as
8 basis lor Belcher's cross~cultural level of living scale.
The functions were shelter (walls, floors, and roofs), water
storuge, water transportation, lghting, preservation of
perishable foods, eating (utensils), human waste disposal,
transportation, cooking, cooking fuel, cleaning, dishwash-
ing. Within each functional area, specific items of house-
hold equipment used to perform the function were ranked in
a Guttman fashion into one of five ordinal sub-categories on
the basie of their "technical efficlency." The most efficient
item(s) received a rank of five while the least efficient
received a rank of one. A total score for a household was
ubtained by summing ranks across functional categories.
While greatly increasiné the utiity of the scale in cross-
cultural and longitudinal research, there were problems with
the Belcher revision.

The major problems stem from the feilure to offur a clear
definition of technological efficiency and to offer clear
criteria for placing items into one of the five sub-catego-
ries. For example, in evaluation of cooking equipment such
s gas or electric stoves us opposed to fireplaces or wood
stoves, should efficiency be based upon the expenditure of
energy or lsbor by household members, or in terms of
societal expenditures of energy, labor or natural resources.
Another problem stems from the use of a simple arithmetic
prugression (i.e., one to five) between the sub-categorics
within each functionel area. One must question whether or
not a simple ordinal progression reflects accurately the
underlying dimension. - For example, is a microwave oven
simply four peints more “efficient” than A fire built on the
ground? A final problem concerns the weighting of the
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individual functional areas, In Belcher's scale each catego-
ry was given the same weight. The question is, should
food storage or cooking equipment be given the same weight
as housing?

In an attempt to overcome some of these problems a
major revision was introduced in the domestic assets ap-
proach. Rather then assigning an arbitrary -efficiency
rating, items in ecach functional category (shelter, water
source, lighting, food storage, dishwashing, and cooking)
receive their average cost on the local market as a weight.
Thus each item was weighted according to i{ts replacement
cost on the local market. A total score for the household,
representing the value of selected physical assets utilized to
perform household functions, is obtasined by summing the
weights ucross functionsal categories. By weighting items in
terms of their dollar value on the local market, the measure
avoids many of the criticisms of level of Hving scales. This
gimultaneously removes the inappropriate standardization of
scales across functional areas and alters the underlying
dimension. Replacing technological efficiency with a more
clearly interpretable basis of measurement (i.e., cost or
price) removes the need for questicnable sssumptions and
judgments concerning technological efficiency and relative
functional importance. In addition, the measure i{s self-
weighting In that functional categories representing major
capital investments such as housing are given greater
weight than those requiring small expenditures. Further-
more, this messure is extremely useful in disaster resecarch
since it furnishes a meusure of the relative cost of estab-
lishing or re-establishing a household's sociceconomic lving
condition. It should be noted however, that the domestic
assets scale only furnishes an index rather than a complete
measure of the cost of establishing a household since it
does not include all of the capital equipment utilized by a
household.

Recovery and Restoration. Recovery is usuelly said to
have occurred if a household has reached or exceeded
pre-disaster levels (cf. Bolin and Bolton 1883). Thus a
househcld could be sald to have recovered if its income
levela, number of bedrooms, number of conveniences, or
levels of satisfaction are equal to or greater than pre-
disaster levels (Bolin end Bolton 1983). The implicit
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assumption of these definitions of recovery is that house-
holds would net have undergone chunge during a given
pertod hsad not disaster occurred. This is a questionable,
though often necessary assumption, given data constraints,
It is unreasonable, however, to assume that a household
would not experience sociocconomic change, whether positive
or negulive, during an extended time period, even if no
disaster occurred. Therefore, an alternative definition of
recovery is needed.,

In this paper, meeting pre-disaster levels of domestlc
assets will be defined as restoration. Recovery will be
defined as meeting or exceeding the level of domestic assets
thut a household would have attgined through normal pro-
cesses had no disaster occurred, In light of this definition
of recovery, the specific question 1o be addressed by this
research 18 whether or not involvement in reconstruction aid
programs had any effect on 8 household’s ability to reach
or exceed the levels of domestic assets it would have been
expected to attain given no disaster.

Explicitly demanded by the research guestion and the
definition of recovery is the ability to statistically model
"normal” socioeconomic change at the household level,
Ideally, one should have time series data for at least ten
yeurs on euch side of the disaster event in order to esti-
mate normal trends (ef. Friesema et al. 1979)., This would
permit greater confidence in modeling the normal processes
of household sociogconomic change as & basls for measuring
"true" recovery. Rarely do researchers have access to
pre-disuster time series data of this nature; this is espe-
ciuilly true when ithe umt of analysis is a household.
However, in the Guatemulan c¢ase, pre-disaster data are
aveilable on individua! households and more importantly,
duta from a set of control communities are also available,
These data can be used to construct a statisticsl model of
normal sociveconomic change,

DATA AND ANALYSIS

The data for this research consist of obeervations on ap-
proximately 1200 household randomly selected from twenty-
one Guatemalan communities (Bates 1982). Interviews were
conducted in two waves between 1977 and 1§80, Included
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in the first interview were retrospective gquestions that
obtuined information sbout the pre-earthquake household
Hving conditions. The sccond interview obtained date on
the post-disuster household four years after impact. The
communities were selected to reflect differences in popula-
tion size, organizational complexity, geographic region and
ethnic composition. The sample from these communities can
be divided into two categories: (1) an experimental group,
consisting of households frum fourteen communities that
suffered heavy to moderate earthquake damsage; and (2) a
control group, conslsting of households from seven com~
munities suffering light or no damage. The use of these
communities as a control group is not without {ts problems.

The control communities must not be considered a true
"control group." It is simply impossible, were it ethical, to
randomly select from a population those individuals who will
recelve the treatment effects of earthquake damage snd
subsequent relief and reconstruction aid., Given this, an
attempt was made to match a set of communities, using the
above criteria, that suffered little or no damage with the
set of selected experimental communities. Therefore, con-
trol household should be considered a comparison group or
8 loose control group at best, rather than a strict control.

There were some differences between experimenial and
control communities that may bias our results. First, there
were undoubtedly spiil-over effects of damage and indirect-
ly,” of aid. Secondly, economic inequality was higher in
control communities during the pre-earthquake year (1975).
The mean domestic assets score for control households,
$984, is slghtly lower than the mean for experimenta}
households, $1196, a difference of $212, while its standard
deviation is slightly higher. Third, the control communities
appear to be slightly more Indian in their ethnic composi-
tion. While there are problems in utilizing these communi-
ties as controls, given that the control communities are
matched to the experimental in most other respects and are
located within the same political economy, their use - 3
comparison group la justified,

Net Recovery. The firet step In this analysis
the culculation of & net recovery variable. Not
will be defined as the difference between an exps
household's domestic assets in 1880, and the *
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domestie assets whiech that household was expecled 16 have
attained by 1880, given normal change processes. This
measurs cuan be positive, indicoting over recovery or up-
wurd economic mobility; zero, indicating recovery; or
negative, indicating a failure to reuch recovery levels,

To determine the predicted value of 1980 domestic assets
for experimentu) households, a statisticul model of normal
attainment processes was developed in which the 1980
domestic assets score of contrul households was regressed
on a set of independent variables that the literature indi-
cates should be important determinants of household socio-
economic attalnment and disaster recovery. The following
indvpendent varianbles were included in this analysis: 1975
domestic assets, age of the head of household, head's
educational sttuinment, household size, household ethnicity,
the position of the community in the political organization of
Guatemaln, and the percent of Ladinos in a community. A
aousehold's 1975 domestic assets was included because one
would anticipate that prior sociceconomic standing would
have a strong positive effect on future ssseis because it Is
a proxy for prior income levels, and because it captures
inherited wealth. Head's educational attainment (i.e., years
of schooling) is a measure of the household's human capital
and should have a positive effect on future living conditions
even in & developing society,

The age of the household's head was included as a proxy
for the family's life cycle stage and labor market experience
of head, The literature is at best inconclusive es to the
effect this measure should have on future domestic assets,
especially in a developing society. Much of the literature
suggests thot with age, labor market experience increases
thercby increasing euarnings. As the fumily grows older,
purents and older children can contribute greater amounts
of time to economic activities resulting in greater housechold
income (cf. Descran et al. 1984; Oppenheimer 1982). Given
these perspectives, the net effect of age on domestic assets
should be positive, The work of Beck et al. (1978), how-
ever, Guggests that this effect should be attenuated, if not
reversed, They found that in peripheral sectors of an
econoiny, charaecterized by low skill jobs with little chance
for advancement, the positive effects of age were attenuated
for male workers and nonexistent, bordering on negative,
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for females. The implication of these findings suggest that
when low-skilled, deuad-end jobs are the rule, worker mar-
ketability declines with age. To the extent that peripheral
sectors In developed societies are similar to the underdevel-
cped economies of developing societies, similar results could
he expected.

Household size (i.e., number of members) is inciuded as
an indicator of the number of potential wage earners and
for the size of the labor force available for household-based
production. The total number of members is used because
in Guatemala even ycung members, whether employed out-
side the home, are potential contributors to a household's
sociceconomic standing. While the literature 18 clear in its
expectation that all members of a household are potential
earners, cspecially In rural areas {(cf. Tienda 1979; Jaife
and Stewart 1951}, end that household size will have an
effect on socioeconomic standing, it is less clear on its
directionality. Some researchers suggest thut large house-
holds represent a new economic cost for parents in develop-
ing countries (cf. Mueller 1976) while others suggest that
large households represent positive economic vatue (ecf.
Espenshade 1977).

The measure of household sethnlcity is unigue to this
analysis, Typically, researchers interested in ethnicity
simply obtain an individual's self-identification preclass ded
into discrete ethnic categories. In household anai-.is,
information on the head's self-identification is utilized to
classify the entire household. This approach to o
suffers from & number of flaws: (1) it often depend: . . .-
sively upon self-identification, thereby ignoring cultirally
prescribed behavior characteristies or ethnic markers dis-
played by an individual which can be crucial in aoccial
interaction; (2) by opting for an ell or nothing characteri-
zation, researchers fuil to assess the dynamics of ethnicity,
whereby an individuul may be in the process of changing
ethnic identity: and (3) such procedures fail to nssess
ethnic diversity in the housechold.

In this analysis a relative ethnicity measure was em-
ployed (Pcaceck 1982, 1886; Peacock and Bates 1882).
Guatemala is characterized as a bi-ethnic society composed
of two cultural traditions, Mayan Indian and Ladino {Colby
and van den Berghe 1979; Hinshaw 1875). Each cultural
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tradition displays wunigue behavioral characteristics that
serve as ethnic symbols or murkers, Individual ethnicity
scores were derived by {actor analyzing sullent ethnic
behavioral characteristics exhibited by an tndividual such as
langunge and clothing patterns (Peucock 1888). Household
cthpjeity scores were computed by obtuining an average
score for ull houschold members. The household scores
range between pure Ladino, where all houschold members
exhilnt purely Ladino characieristics, to pure Indian, whero
ali houschold members exhibit purely Maysn Indian behav-
ioral characteristics. Given the extent of ethnic discrimi-
nation in Guatemals, the higher the ethnicity score, indi-
cating that the household is more Ladino, the higher the
expected domestic assets.

The finul two measures included in the model predicting
future sociceconomic assets are both community contextual
effects. The political structure of Guatemala amounts to a
dendritic chain of command with the national capital being
the most important node of the structure from whence
resources, directives, laws, ete,, are dispersed. The
location of g community within this dendritic structure is
importsnt for normal economic change but of critical im-
portance in terms of system responsiveness to disaster
needs and community ,access to relief end reconstruction re-
sources, Therefore, the higher up the dendritic chain a
community fulls (i.e., the more politically integrated it is)
the more likely a household will be to experience positive
economic chunge. Pohtical integration was operationalized in
terms of the political designation of the household'a com-
munity of residence. Politicul designation in Guatemals
range from 'uldeas' which ure tiny rural villages, through
‘cubaceras,' which resemble small rural county seats, to
department capitals,’ which are roughly equivalent to, but
much smeller than, state capitels in the United Stetes,
Political status is entered into the equation by using a pair
of dummy variubles for cabaceras and department capitals;
aldeas are the excluded category.

In addition to designating pobtical Integration, fhese
varigbles are proxles for community complexity, size, und
rurulity, variables that researchers huave suggested are
important te recovery (Wenger 19784; Dynes 1970). Dynes
(1970), for example, suggested a community's organizationul



Pascock/K1111an/Bates: Dinaster Damags and Housing Ald

complexity and size are important because householdr io-
cated in larger more complex communities have greater
access to goods and services thereby facllitating rece -+
In sddition, Bolin's (1982) work suggesis thet rural house-
holds have more difficulty recovering from disasters. "h=
implication of these findings is that households re: -
lurger, more complex, and urban departmental <.
should reach higher levels of recovery than househoi’s in
smaller, less complex, and rural aldeas,

Beceuse of the importance of ethniclty In Guatemalan
social structure, an additional variable was included in this
analysis. Guatemalan political end economic structure, both
naticnal and locel, is controlled by the dominant ethnic
group, Ladinos. As a consequence, these structures may
be more responsive to communities dominated by Ladinos,
This may especially hold true following a disaster. In
order to assess this hypothesis, & single variable indicating
the percent of community's population classified as Ladino
was included in the model.

The regression analysis predicting 1980 domestic assets
for control households utilizing the above variables is
presented in Table 1. The F-ratio of 118.61 is highly
significant and haa a probsability of lesa than .01, with 68
percent of the variance explained. As expected, domaestic
assets in 1975 is the most important predictor, accounting
for most of the variance in 1980 domestic assets, This
should be of no surprise since one's previous wealth is
usually the beat predictor of future wealth. Household
ethnicity is the next most important predictor of 1880
domestic assets followed by the head's education. Inter-
estingly, head’'s age has a significant negative effect on
future domestic assets. This implies that the older house-
holds show a decline in domestic assets, While inconsistent
with most conventional attainment research, this finding is
not completely unanticipated given more recent research.
Also of interest 1s the household size coefficlent which
approached significance at the .1 level (proh. of .11),
indicating that larger household size 18 of economic value.
The effects of the other vurisbles are non-significant,

Predicted 1980 domestic asset wvalues for each experi-
mental household were computed by plugging appropriste
information from esch household into the above equation,
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The tinal step In establishing the net recovery measure
congisted of subtrueting the predicted level of gssets from
sctual 18580 asscts attained by the household after four
years of the recovery process and after participation or
nonpurticipation in reconstruction programs. The resulting
net recovery score has a mean of -155 indicating that on
average cxperimentsl households failed to reach recovery
levels by $135. In other words, the total value of their
domestic assets four years after the eurthquake was on
average $155 less than would be expected for the average
household given an expected rete of change comparable to
the control group. The maximum observed net recovery
score was $3129, while the minimum was & minus $2110.
This net recovery varisble will be the dependent variable in
subsequent analysis.

Table 1; Equation Predicting 1980 Domestic Assets Using
Control Households

b's Beta's S.E.
Constant 502,529 138.87
1975 domestic assets ' L2 ws .18 .04
Head's education 26.65%" .08 12.43
Head's age ~4 Bew> =07 1.62
Household size 21.18 04 13.33
Household ethnicity 103.3]1%e* 11 49.11
Cabacera 23.13 .01 66.15
Dept. capital ~118,21 -.03 84.22
% Ladino ~2.05 .09 1.33
R-squuarc = .68 F-ration = 118,61%**
»s _ probability < .05 *4* = probability < .01

THE ANALYSIS OF NET RECOVERY

Two sets of variubles are employed to explain net recov-~
ery. The first set has been discussed previcusly: household
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ethnicity, head’'s education, head's age, household size,
1975 domestic assets, political status of community, and the
percent Ladino in the community. These varlables were
included in further analysis to determine if they played
additional roles In determining household recovery. The
focus of this analysis, however, was to determine the
effects of earthquake damage and involvement in recon-
struction ald programs on recovery.

Earthquake damage was measured by the absolute dollar
loss incurred by each household, This was computed by
depreciating the value of predisaster assets by the amount
of damage suffered by each asset item. The mean damage
for the experimental group was $780, This amount may not
seem high by western standards, but the mean pre-earth-
quske domestic assets for this sample was %1196, thus the
loss of $780 represents a 65 percent loss. While some
households experienced no damage, the maximum cbserved
i08g figure was $3328,

The final group of variables included in this analysis
indicate involvement in particular aid programs by a house-
hold, There were many types of aid distributed in Guate-
mala following the earthquake. The most substantial aid, in
terms of dollar value, personnel, and time was housing
reconstruction aid. Four types of housing reconstruction
programs were evaluated. The most substantial ald in
terms of dollar vulue was offered by programs that fur-
nished victims with a complete reinforced concrete block
house with sheet metal rvof and concrete floor. Many of
these houses were wired for electricity and some were fitted
with plumbing. These houses were considered a permanent
housing solution and represented a substantial improvement
in housing quality for most recipients. Hereafter this type
of program is known as "permanent.” The value placed on
such houses by participating agencies and by market sur-
veys of bullding cost was around $1200.

A second type of housing ald was a one-room temporary
house with wooden walls and sheet metal roof valued at
approximately $500. These structures were intended to be
used as dwellings for only a short time, the few months
needed for the household to acquire more permanent hous-
ing or rebuild damaged dwellings. Many of these shelters
were modified by disaster victima and became more than
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tempurary. They wil, however, be referred to as "tempo-
rury."

The third type of housing assistance involved the distri-~
bution of free or discounted sheet metal roofing, known in
Guatemala #s “"lamina." Sometimes laming roofing was given
in conjunction with education in aseismic construction tech-~
nigues.  In addition, many aid programs established local
committees to wssist in the program's administration and to
orguanize infrastructural improvements with the money
curned from sale of lamina. The value of this roofing was
about $530, The fourth, residual category, includes those
households which received no housing assistance at all.
Such households will be collectively known as the "no-aid"
group. These housing program types were included in the
analysis through a series of three dummy coded vauriables,
In the few cuses that a household received two types of aid
it wus placed in the category representing the largest
monetary input. In this analysis, those recelving no aid
will be the excluded or comparison category.

In sum, two general sets of variubles were used to
predict net recovery fullowing the Guatemalun earthquake,
The first net of variables included a number of measures
tuken on the household and its community context. A
sccond set was used to asusess the consequences of disaster
damuge and involvemént or non-involvement in one of three
types of reconstruction programs. The first step in the
anulysis of net recovery wus to assess the relative impor-
tunce of eowrthquake damuge and reconstruction aid as
compared to other household varlables in predicting recov-
ery.

Tuble 2 presents unestandardized regression coefficients
for four equations in which net recovery huas been re-
gressed on different sets of varisbles. Model One, the
model including ouly houschold and community variasbles, is
statistically significant, yet explsins only 4 percent (ad-
justed R-square) of the varisnce in net recovery. Adding
& dumage vurisble to this model, as was done in Model Two,
does not significantly enhance its explanatory power (F-
ratio of .4%), but adding program involvement variables 1o
the basic wodel does (sce Model Three). Indeed, Model
Three explusins 18 percent of the variance, four snd a half
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times that of the basic model (F-ratic of 47.75). While
adding damage to the basic model did not enhance its
explanatory power (see Model Two), adding it to the model
with huusehold characterietics and program variables (see
Model Four) does increase the explanatory power signifi-
cantly (F-ratic of 7.43). These findings suggest that
fuctors sssociated with normal allocation mechanisms and
damage, while imporiant determinants of recovery, played a
secondary role when compared to the overwhelming impor-
tance of program involvement.

Table 2: Regression Equations Predicting Net Recovery
(n = 607)

model #1 model #2 model #3 model #4

Constant -754.40*** -676.52*** -665.82%** 535 18%+*

1975 assets ~0.07 0.02 -0.08 -0.02
Head's educ, 28,87%* 27,21%= 24,33 23.26*
Head's age 4.29%= 4,37 §.25%wn 5.26%%
HH sjze 13.13 13.36 6.16 6.07
HH ethniclty -44.44 ~41.57 35.99 37.06
Cabacera 365.92%%*  397,21%** 124,34 156, 00%*
Dept,

capital 390, 83%%*  4]13.53%**  480.08%¥* 400, 18%%*
% Ladino 1.43 0.94 1.51 1.20
Damage =0, 22" =0.16%v*
Lamina -16.48 4.89
Temporary ~380.07+%% -343,37%*»
Permanent 650,50*** 872,67 *
R-squared L0578 .0688 .1933 .1884
Adj.

R-squared .0452 0548 .1784 .1822
F-ratio 4.509» 4, 90%s* 12, 950+ 12, 25%#

* = < 1 a2 = < 05 s = < 01
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Given the dramatic consvquences of program involvement
and that it implied much meore than simply the receipt of
materials or a house (i.e., educstional progrums, infra-
struetural  improvements, leadership devejopment, and
seeess  to community  services) involvement in  different
programs can be thought of as qualitatively different treat-
ment effects. Indeed, these treatment effects may have
altcred the process of recovery significantly. In other
words, the effects of the other varisbles may be altercd
depending upon program involvement. To determine whether
program involvement altered the process of recovery, a test
fur homogeneity in slopes across program groups was con-
ducted (the interactive model is not presented in the inter-
est of space). While the model containing household char-
acteristics, program involvement and damage variables
presented in Tuble 3, explains 28 percent of the variance in
net recovery, reanalysis of this model allowing the slopes to
vary 4across program types, thereby assessing for Iinter-
action effects, increases the expluined variance to 28 per-
cent. An F-test for increment to R-square yields a ratio of
2.23 which s statistically significant at the .01 level.
These results indicate that the recovery process was sig-
nificantly different across program types, In other words,
very different recovery processes occurred dependent upon
the type of housing rreconstruction program in which each
household was involved,

Reanalyzing the recovery model, this time for each
program group, yields the results found in Table 3. Each
of the regression models predicting net recovery for each
aid group is significant, although the model for "no-aid"
households is only significunt at the .10 level, Examining
the adjusted R-squared values, It can he seen that while
the no-aid model accounts for 8 percent of the wvariance in
net recovery, the medel for lamina, temporary, and perma-
nent household account for 21, 17, and 16 percent of the
vuriunce respectively. As anticipated, the process of
recovery s substaniially different for each aid group.

The constant in each of these models represents the mean
net recovery score for households in wldess. The non-sig-
nificant constant for Yno-aid" households indicates that the
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Table 3:; Separate Regression Equations for Aid Groups

No Ald Lamina Temporary Permanent
{N=199) (W=152) {N=155) {M=101)
Constant -14%, 49 ~T62. 864 «1732,57%%s  1038.66%N
{standard error) (345,06) {28%.58) (286,23) (462.28)
1975 assets =0.04 0.07 0.13 Q.51
{Batats} {-0.08} {o.06} {o0.11} {-0.25}
{standard arror) {0,09) {0.,16) {0.17) {0.29)
Head's level of 13,52 101. 35w 33.52 ~Th SGaw
adycation {o.06} {o0.35} {0.13} {-0,23}
{20.83) 127.24) (25.55) (3%.43)
Haad's age 0.34 8, rguas 11.82%m 0.1
{o.01} {0.22} {o.23} {0.02}
{4,01) (3.31) (4.05) {5.22)
Household size -1.96 0.13 £3. Foriniek 55,86
{-0.01} {0.00} {0.21} {-0.18}
(27.73) (23.49) {23,92) (34,87}
Housshotd 240, 54% 29.68 -188.50 60.31
sthnicity {a.22} {0.03} {-0.15}
{134.58) (117.82) (134.61)
Damage -0.04 -0, 40ws «0.36
{-0.02} {-0.28} {-0.2s} te
(0.12) {0.17) (0.23) {0.28)
Cabacera 85,54 IhG,93%he 4G5 178.86
{0,085} fo,24} {0.02} {0.08}
{0.12) {0.17) {0.23) 10.28)
Department 361, hoke 458,554 288, 86wk 902,864+
capital {0.22} {0.25} {o0.20} {029}
{196.25) {162.17} (138.93) {397.06)
Percent Ladine -1.54 -0.52 6. Oirik 2,08
{-0.09} {-0.03} {o.26} {o.2}
(2.721 2.31) (2.66) (3.25)
Resquars .0822 L2598 L2231 L2341
Adj. R-square .0385 L2129 L1749 15088
F-ratio 1.88% 5. 5htie N 3w 3,090k
w w < 10 A% =< 05 ik a < 0Ot
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mean net recovery for these households was not signifi-
cantly different from zero. In other words, these house-
holds on average reached recovery levels (i.e., the level of
domestic assets they would have been expected to attain
given no earthqueke), even without recelving any organized
huusing assistance, The non-significant coefficient for
cubaceras indicates that "no-sid" households located 1in
cabaceras also reached recovery leveis. "No-gid" house-
holds in department cupitals fared better because they not
only met, but exceeded recovery levels by $240. Thus,
households that were not involved in an aid program and
lived in aldeas or cabaceras reached levels of domestic
assets they would have attained had no earthquake oc-
curred. "No-sid" households that resided in department
capitals however surpuassed recovery levels and experienced
net upward socioeconomic mobility.

Laming and temporary households did not fare as well.
Aldes households recciving lamina and temporery housing
fujled to meet recovery levels by a minus $763 and $1733
respectively., Since pre-earthquake mean domestic assets
was only $1196, these amounts are staggering., Lamina
households in both cabacerss and department capitals fared
significantly better than aldea households, although their
meang were still below recovery levels at a minus $416 and
$304 respectively. Temporary households in department
capituls faured significantly better than aldea households;
however, these houscholds also falled to meet recovery
levels by a very substantial $1448.

While only "no-sid" households in department capitals ex-
perienced over recovery or upward mobility, every house-
hold involved in permanent housing programs experienced
remarkably high levels of upward mobility, holding other
factors constant. Households receiving permanent housing
in smull rural aldens surpussed recovery levels by $1039
and households in cubaceras experienced essentially the
seme levels of overrecovery. In department capitals those
receiving permanent housing surpassed this level by an-
other $303 for & mean of $1942 in domestic assets above the
levels of domestic assets they would huve been expected to
attuin, given normal change processes. Hence, households
involved in permanent housing projects experienced remark-
ably high levels of upward socioeconomic mobility,
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Overall there were wildly divergent recovery lev-
experimental houscholds depending upon program fnv: -
ment and place of residence, holding other factors con. it
Involvement in lamine and temporary housing programs
appears to have had a retarding effect on subsequent
domestic assets levels, resulting in net downward mobility.
These effects werg mitigated somewhat by residence in more
urban and complex communities but not enough to result in
recovery. On the whole, "no-aid" households fared much
better than lamine and temporary groups, all households
reaching recovery levels and those loceted in more urban
department capitals exceeded recovery levels by $381. This
finding is probably due in part to a self-selection process.
In other words, "no-aid" households may have been better
able to meet reconstruction needs and thus choose other
means than standardized reconstruction programs, o re-
build their houses. In contrast to all other subgroups,
households that were involved in permanent housing pro-
grams, especially those in more urban communitdes, not only
met but substantially surpassed recovery levels.

At first appearance some of these results may seem
anomalous. How could the receipt of aid have a retarding
effect? It must be remembered that Guatemala is a develop-
ing society in which there is rarely sufficient capitel for a
household to completely build a new house in one short
period. Therefore, building the family house is usually a
protracted process. In such a situstion, what are con-
sidered temporary housing solutions in the developed world
become relatively long-term housing solutions in developing
countries, Thus, households receiving "temporary solu-
tiona" to housing need were saddled with low quality semi-
permanent housing, while those receiving "permanent solu-
tion" had high quulity permanent housing.

Another seeming paradox involves the relationship be-
tween net recovery and pre-earthquake assets. While not
significant when all households are taken as a whole (see
Table 2), pre-earthquake assets had a significant and
negative effect on net recovery for the permenent house-
helds (see Table 3). Although the saversge permanent
household experienced upward socioeconomic mobility, this
coefficient indicates that the greater the levels of pre-
earthquake assets the lower the levels of upward mobility.
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Thus, permanent housing programs had a leveling effect on
participating households by pulling those houscholds &t
lower levels of the weulth distribution up and lowering
those at the top. Given the model of normal wealth attain-
ment (see Table 1), this program represents a radical
departure from normal sociceconomic attsinment processes.

Educution had significunt eftects on net recovery for
luminag and permanent households. In permanent house-
holds, education affected net recovery in a fashion anal-
ogous to pre-earthquake assets. That is households with
higher levels of education experienced lower levele of
upwurd socioeconomic mobility. Among lamina households,
however, education has a significant positive effect on
recovery, indicating that households with higher invest-
ments in human capital were better able to make use of
lamina program involvement to improve their living condi-
tions. Here one sees the economically conservative elements
of lamine programs in Guatemala, which determined who
would receive such aid by a household’'s ability to pay the
subsidized price for the product. This meant that the same
factors that normally determined the distribution of economic
bencfits in terms of market relations operated in the lamina
program. Therefore, this program favored the "haves"
over the "have nots." Permanent housing programs on the
other hand, tended to' reverse this process,

For sll experimental households, head’'s age had a sig-
nificant and positive effect (see Table 2); however, exami-
nation by uaid groups presents a much clearer picture of
this effeet. Age of household head, a proxy for house-
hold's life eycle stage and labor force experience, 15 only
significant for lumina and temporary houscholds. The posi-
tive coefficients indicate that older households were rela-
tively better off than younger housecholds. Given the re-
tarding effects of involvement in these programs and the
negative effect that sge usually has on attainment (see
Tuble 1), these coefficients indicate that older households
experienced less downward economic mobility than younger
ones gs a result of ascoclation with temporary housing.

Household size, ethnicity and damage are each significant
in only one of the four equations., Houschold slze has a
significant positive effect on net recovery among temporary
households. Thisa may have been because larger housecholds
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required investment of labor or capital to build other struc-
tures or additions to the temporery house due to the small
size of one-room temporary sheiters, thus improving house-
hold assets. Interestingly, household ethnicity is significant
and positive in the self-help group indicating the more
Ladino the household the higher the levels of recovery or
over-recovery. Unlike the pooled regression (Model Four,
Table 1), damage is only significant in the lamina eguation.
So, for lamina households, damage still had negative conse-
quences a full four years after the earthquake. This effect
may have shown up for temporary households but for the
considerable negative consequences of program involvement.
Finally, location in communities with greater percentages of
Ladinos had a positive effect for temporary houscholds,
Thus, there {8 weak support for the proposition that ethnic
composition of a community played a part in rescurce alloca-
tion,

SUMMARY AND CONCLUSIONS

The most important single determinent of househald
recovery or fajlure to recover following the Guatemalan
earthquake was ald program involvement. Housing pro-
grams that were designed by agency personnel and planners
to provide temporary housing proved to have long-term
negative effects on recovery, measured in terms of living
conditions. In the four years covered by this study,
holding other factors constant, households Invoived in
temporary housing programs failed to reach recovery levels
by a staggering emount compared even to those that re-
ceived no form of aid, Temporary houses simply became
semi-permanent dwellings, perhaps due to econonic and
social factors associated with the "normal® conditione of
underdevelopment in Guatemala. Permanent housing pro-
grams, an the other hsnd. had exactly the opposite effect
in that they not only produced recovery on an aversge, but
resulted in positive increases in the value of domestic
assets well above recovery levels because they provided
participants with long-term housing that was superior to
pre-disaster housing in most cases.

These findings suggest that consideration of the tech-
nological appropriateness of external interventions is
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mandatary in disaster ald situations, especially relative to
the stratifieation systems of the country and its conditions
of development or underdevelopment. Temporary housing
has long been used to meet emergency nceds in developed
societies while governmentul and privute egencies plan and
execute programs to provide permapent housing. In lesser
developed societies, however, resources to provide both
temporary and permanent housing are often not available.
Therefore, solutions utilized in disaster sltuations in devel-
oped societies are not directly applicable to the less devel-
oped world, In particular, housing for most people in such
societies is usually minimal and scquired through a many-
staged proeess in which households ordinarily participate in
the actual construction of their own shelters., Also it is
care that governments have the knowledge, experience or
resources to execute lurge public housing programs. Under
such conditions the expenditure used to provide temporary
housing which may spproach half the cost of pre-disaster
permanent housing would be used better to start the perma-
ncnt housing process using autoconstruction techniques.

As n matter of fact, most of the permanent housing
programs in Guatemala did exactly that. The result was
that earthquake victims lived in self-consiructed temporary
shelters made of salvaged muterials and occasionally from
lamina bought from subsidized lamina programs while they
paurticipated in  ugency coordinated permanent housing
programs. After four years those who followed this proce-
dure ended up considerably better off in terms of lHving
conditions than those who received agency-constructed
temporary housing.

Cuution must especiully be used in providing temporary
housing in disaster situations where other programs are
providing permanent housing. Knowing that permanent
housing programs are underway elsewhere, victims who
receive temporary housing may assume they too will be pro-
vided permanent housing 1f they simply wait and do not
solve their housing problems on their own. Some temporury
houging reciplents in Guutemala appear to have done just
this. In contrast, those receiving no ald went about re-
building their own houses. This {8 not an argument for no
aid, but oune tor planned sutoconstruction programs which
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utilize victim labor and ingenuity in solving the housing
problem,

While & number of household characteristica--prior wealth,
head's education, life cycle stage. size, ethnicity, earth-
quuke damage--also had significant effects on disaster
recovery, these effects varied by the type of aid recejved
by the household. Some forms of ald are essentisily con-
servative in nature in that fsctors normally determining
allocations of scarce resources are still important deter-
minants of recovery and operate in a similar or even exag-
gerated fashion after disusters. Other forms of ald are
essentially radical {n that they directly counter normal
allocation mechanisms and resulted in stratification changes.

While the net effect of permanent housing programs was
upward socjoeconomic mobility and a leveling of its clientele,
the net effect of the comblnation of these different pro-
grams, given their divergent recovery trajectories, was an
increase in sociceconomic inequality. Households in perma-
nent housing programs experienced dramatic increases in
socioeconomic statua while lamina and particularly temporary
households experienced equally dramatic negative socio-
economic mobility, These findings suggest that not only
were there alterations in the allocation of scarce resource
among households following the earthquake, but that there
were also significant alterations in the structure of socio-
economic inequality In disaster-damaged communities.

The above analysia also lends support to the propes =
thet structural features of a household's social environment
are important for a household's recovery following =
natural disaster. Specifically, it suggests that house
residing in less complex and more rural communities expesri-
enced greater difficulty in recovering from the disaster
than those in larger more urban communities. Since results
were consistent across program types, they attest to the
salience and robustness of community structural effects.
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