3.3 THE ASSESSMENT OF SURVIVORS’ NEEDS

PRINCIPLE: The accurate assessment of survivors’ needs is in the short term more
important than a detaled assessment of damage to houses and property. Par-
ral or inaccurate assessments of the human needs by assisting groups have been
a frequent cause of past failure of relief efforts

Audrence

¢ Private sector: manufacturers/contractors

& Professionals: architects/planners/engineers

¢ Policy-making administrators: national (tertiary) level

e Managers of post-disaster shelter/housing programmes: regional (secondary)

level

Time phases

0 Pre-Disaster Phase —Preparedness/mitigation/risk reduction
® Phase I —Immediate relief period (impact to day 3)
# Phase 2—Rehabilitation period (day 5 to 3 months)
o Phase 3—Reconstruction period (3 months onward)

COMMON FAILURES OF ASSESSMENT

One of the first responses to natural disaster 1s to
estimate the extent of the damage. Assumptions are
then made about the kind and scale of the survivors’
needs. Specific failures 1n assessment occur in three
categories:

1. Lack of faruliarity of assessors with the local situ-
ation. A lack of knowledge of housing conditions prior
to the disaster often makes 1t difficult, if not impossible,
to distinguish between disaster-related needs and pre-
existing housing shortages. Consequently, shelter re-
quirements may be overstated, attributing residual
housing deficiencies to the disaster. Lack of familiarity
with the local situation can also result in overlooking all
forms of local resources, which may be extensive: social
“coping mechanisms™ which can assist in providing
emergency shelter; all forms of material goods, includ-
ing existing supplies of building products and tools
stocked—in the normal course of events—within any
large community; local skills and manpower which can
be used for both emergency shelter and reconstruction;
local agencies or institutions (e.g. co-operatives) able to
manage shelter and housing programmes.

2. Lack of understanding of appropriate technigues
for damage and needs assessment. Conventional meth-
ods of data collection do not work in the chaotic con-
ditions of the immediate post-disaster phase, and as-
sessment techniques to measure survivors' needs have
to draw the subtle, but vital, distinction between ‘needs’
and *wants’. However, information-gathering technol-
ogy may not be appropriate to the technical level of the
country being surveyed (data requiring computer ana-
lysis, for instance, is useless if a computer s not readily
available either in time or locally).

3. Weak management of the assessment. Inappro-
prate assessments can be characterized by:

The over-esumation of needs by local or national offi-
cials in order to receive maximum assistance.

A higher priority being placed on damage surveys than
surveys of basic human needs.

A lack of active participation by the surviving commu-+
nity (or even the surviving local administration) 1n
the assessment of needs.

Confusion as to who has the responsibility for making
the assessment.

Problems of communicating the assessments of assist-
ing groups.

Lack of definition of the objectives of the assessment
{for example, 15 the assessment of needs aimed at
regenerating the self-help process in housing recon-
struction, or 1s it aimed at providing emergency shelt-
ers before all other considerations?).

IDEFINING WHO SHOULD MAKE THE ASSESSMENT
THE PROBLEM
QF AUTHORITY AND INFORMATION NEEDS

It is a characteristic of all major disasters that too
many regard it as their role to make an assessment of
survivors’ shelter needs. There may be confusion within
government departments about where this responsibil-
ity lies Health, housing and emergency planning offi-
cials have all often regarded it as their particular task. In
addition, groups such as the military frequently make
their own assessments, as do voluntary organizations.
representatives of international agencies, etc. They
often do so either to suit their own views and opera-
tional policies, or as verification of official assessments
which they may be inclined to distrust, or which may
not be sufficiently detailed for their purposes.

Given this situation, 1f the government is to maintain
full control it will be necessary for assisting groups to
accept ultimate governmental authority in the assess-
ment of needs, as in all other relief matters. On the other
hand, the government must recognise the value of
assisting groups’ advice on assessment, since many of
these groups will probably have more experience of dis-



aster impact than the government uself. Further, the
government must be prepared to accept—where the
assessment of needs and damage 1s a task beyond its
resources—to enter into a close working relationship
with all assisting groups, and, from the information so
collected, to act as the clearing-house for informa-
tion.

Policy guidelines
Policies to avoid

. Policies that encourage a proliferation of independ-
ent assessments, without co-ordination or agreement
on the sharing of information.

. Requesting the assessment of needs from those with-
out pre-disaster knowledge of the locality.

. Awaiting the results of damage surveys and subse-
quent vulnerability analyses before starting any
housing reconstruction. Although damage surveys
reveal the need for detailed vulnerability and risk
analyses of various building types and sites, the evi-
dence indicates that if such studies do not already
exist, it is not advisable to wait for their completion
before starting the reconstruction process—both
should proceed in parallel, for delays dissipate com-
mitment and resources.®

. Isolating damage or structural surveys from the
assessment of social, cultural and economic needs.

. Assumuing that the assessment of needs and damage
surveys can be undertaken after a disaster, without
having set up a methodology beforehand.

. Over-reliance on sophisticated technology, such as
remote sensing or high altitude photographs, for
damage surveys.

Policies to adopt

. The governmental body in charge of relief must allo-
cate all roles as 2 matter of priority to those indivi-
duals or organizations best equipped to make the
assessment. It i1s advisable for the assessment of
shelier needs to be undertaken by a multi-discipli-
nary governmental/inter-agency team, covering
public works, housing, sanitation, community devel-
opment, relief, etc. The composition of the team will
vary according to the type of disaster and local con-
ditions. Although there may be extensive damage to
housing, damage to the infrastructure and other sec-
tors of the economy may be of equal, or greater.
concern to the survivors.

!. Some members of the team should be familiar with
the normal pattern of life in the affected area, so as
not to confuse immediate emergency needs with the
norm for the area. This is not an easy task in marginal
or squatter settlements, where, for the most part,
people subsist in a state of chronic housing shortage
and need.

° Following the 1963 earthquake in Skopje, Yugosiavia, the author-
1ties undertook detailed damage surveys in parallel with vulnerability
analyses. Both activities continued whilst reconstruction began on less
hazardous sites. In contrast. following the 1970 Peruvian earthguake,
the microzoning studies of Huaraz delayed the start of reconstruction
for 3 10 4 years Ths resulted 1n social disruption, declining value of
cash allocations, and the dissipation of will to rebuild.

3. The assessment must be venfiable. Many assisting
groups will be well experienced in disaster manage-
ment, and will be quick to detect over-estimations.
Once assisting groups recognise the accuracy of the
assessment, they will be less likely to 1nsist on their
own independent assessments. It is essential to capi-
talise on relief assistance for the medium to longer
terms. There is an urgent need to transcend exclusive
preoccupation with immediate relief needs, and to
give more thought to reconstruction needs at the
outset.

(JUIDELINES FOR THE ASSESSMENT OF NEEDS AND DAMAGE

1. Pre-disaster planning (preparedness)

The establishment of procedures for posi-disaster
needs’ assessment and damage surveysare a vital part of
the preparedness planning process. The first require-
ment 1s for a data base against which the conditions
following the disaster can be measured. To this end,
certain pre-disaster conditions should be met-

(4) Identification and mapping of hazardous zones.

(b} A description of prevailing building techniques.

(¢} Mapping of elements at risk.

(d) Estimation of housing demand. In the event of the
need to reconstruct housing, the scale of demand
will be a function of:

— The rate at which the region 1s being urbanised,
and under what conditions;

— The economic profile of the area (incomes, level
of employment, skills, the building industry,
etc.),

— The demographic profile of the area, espectally
the rate of population growth and the distribu-
tion of age groups;

Preparation of a sociological profile of the commu-

nity. Part of the information produced by the profile

should include a description of the “coping mecha-
nisms” by which survivors, institutions and public
services respond with assistance and shelter.

Description of the building industry. Such informa-

tion is vital if an outside agency is to formulate a

shelter programme well co-ordinated with local pro-

cedures and resources.

The above information provides not only a basis for

estimnating emergency shelter needs following a disaster

rapidly and accurately, but it is also the foundation for
long-term risk reduction and prevention.

(e)

)

2. Information needed immediately after the impact of a
disaster

(@) The approximate number of housing units that have
been destroved.

(b) The approximate number of housing units that are

too severely damaged (and in danger of collapse) to

provide safe shelter.

An assessment of exposure to climate and weath-

er.

The capability of the community's social ‘coping

mechanisms’ to provide emergency shelter, L.e. how

many survivors can be housed by famuly or friends,

or find refuge in public builldings, etc.

()
]
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{¢) The feasibility and likelihood of survivors fashion-
ing their own emergency shelter from salvaged ma-
tenals.

The proportion of survivors that have access to
emergency shelter provided by the authontics and
assisting groups within the first 24 to 48 hours.
(g} The most appropniate and accessible emergency
shelter types available (1f any) for survivors without
shelter,

Accessibility to the disaster sites.

The nsks of secondary disasters that may influence
shelter needs (e.g. fire. after shocks, landslides
etc.)

(/) The manpower at the disastdr site, capable of assist-
ing 1n erccting emergency shelter

"

(h)
(1)

3 Information needed for reconstruction

The informauon needed for the subsequent post-
emergency phascs depends on the objectives of recon-
struction, especially in terms of development, This 1s a
major policy 1ssue that will be made at the national level
following all major disasters. [n contrast to the emer-
gency phase, the assessment of needs and resources for
reconstruction requires a thorough and systematic col-
lection of information. The specific tool for information
collection will again be a function of the type of disaster,
geographical imitations of accessibility to the disaster
sites. and soctal conditions.

4. Damage surveys

Survey methods. The process for collecting the neces-
sary information obviously cannot be a systematic
family by fanuly survey. Therefore some type of survey
is essential to obtain usable data. However, natural dis-
asters often reduce access to the stricken area by cutting
lines of communication {rail, roads, bridges.) The most
uscful survey method may include low level reconnais-
sance flights. A trained observer can determine the geo-
graphic extent of the disaster arca, the relative degree of
damage at each location, detect patterns of damage, and
perhaps see patterns of the survivors’ emergency re-
sponse. The aerial survey can also be used 1o idemify
areas that arc accessible by land for limited though more
accurate ground assessments, and to identify those areas
on which to concentrarte relief efforts.1®

But it should be noted that although such a survey can
help calculate the number of buildings damaged, it can-
not, of course, provide information on damage invisible
from the air (e g. cracked adobe walls, weakened foun-
dations, roofs in a near state of collapse, etc.). For this
reason. the data assembled must be assessed 1n conjunc-
tion with that collected by sample field surveys. Inter-
views with reliable eve witnesses may also provide addi-
uonal information of value.

Field surveys. The field survey must be regarded as
the most useful method of information collection, as
opposed to aerial survey or sample interviews. Field
surveys may be limited by the following factors:

Depending on local conditions and survey objectives,
the cost can be high in money, ime and expertise;

10 Following the Guatemalan earthquake of 1976, aerial photogra-
phy was extensive, ranging from low-level high resolution matenal to
photographs obtained from high alutude flights. The photographs
provided basic information on damage to bwldings, hife-lines, and
access ways

The alfected areas may be difficult to reach.

Cultural heterogeneity in the arca to be studied may
make it difficult to obtain useful data from sam-
pling;

Interviews may distort the information, depending on
the interviewer/interviewee relationship:

Field surveys require considerable local knowledge to
distinguish damage from poor building techniques;

Cultural differences between the affected population
and foreign or national experts may produce differ-
ences of understanding and therefore difficulties 1n
designing appropriate reconstruction programimes.

Nevertheless, field surveys have some important ad-

vantages:

They gencrally cost less than more sophisticated assess-
ment methods. such as remote sensing.

They use less sophisticated, and therefore more access-
1ble, technologies and equipment than in aerial obser-
vation and remote sensing.

They vicld high volumes of information. In sudden dis-
asters, data collection includes estimates of the npum-
ber of injured people, types of mjury. number of
deaths, availability of health facilities, medical and
paramedical resources, quantity of medical supplies
still available, damage to water supply and waste-
disposal systems, risk of communicable diseases,
damage to lifeline systems, and (o physical structures.
Field surveys are also particularly valuable for inven-
torying useful resources, such as building materials
for temporary and permanent shelter, reusable de-
bris, labour, building contractors, etc.

They make it possible to gencralize from relatively
small samples, if adequate techniques are used,

They permit the participation of local personnel who,
after a short period of training, can conduct inter-
views and assist in other field survey tasks. Skilled
personnel is needed, however, to plan. supervise and
analyse the collected data.

5. Checkiists for the assessment of needs and damage

{(a) Figure 1 contains an outline for a needs assess-
ment in the field. It1s intended to demonstrate the scope
of information that is useful in planning a shelter pro-
gramme It can be modified 10 reflect the specific con-
ditions of the community and 1ts culture. But it should
be recognised that the specific design of the survey and
the manner in which it 1s implemented should be as
open to influence by the survivors as 1t is to that of
assisting groups. Both can bring specific skills and
expertise to this task.

{1} The survey form (Figure 2) is designed to 1dentify
structural problems and so provide information neces-
sary for safe rebuilding or repair. A person trained in
structural evaluation should study several damaged
houscs of each basic type of construction in order to be
able to describe the general pattern of structural behav-
iour in the disaster Once the structural expert has estab-
lished the general pattern of damage. he should train
local personnel in carrying the survey. They will then be
able to complete the survey and to tabulate the number
of damaged houses.

The damage assessment form includes a general eva-
luation of how well different structural elements and
materials held up. To be useful, the survey should note
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FIGURE 1

Suggested information requirements for a needs assessment

1 Data of head of family at time of interview
1.1 Name
1.2 Address

1.3 City or district
1.4

1.5

State (province) ..
Marital status

married or living together

ABC e

6

7 Occupation

.8 Identification number
9

1

1

1

Name of spouse {partner) ...
A0 Age occupation

2. Housing data before the disaster
2.1 Tenency of the house
owner occupied with title
owner occupied without title
- rented
4. ... occupied (squatter)
If the land is rented or eccupied
Name of owner
Address
2.3 Available resources
SAVINES .oovvvvvcerenen amount
monthly savings annual
building materials that can be salvaged

per week or other

3. Conclusions
3.1 Total damaged
- completed destroyed

seriously darmnaged

light damage

no apparent damage

3.2 Safety of House

inhabitable

... unsafe but can be repaired
... unsafe and unrepairable
..... NOt sure of safety

3.3 Resolve housing on the same site
.. rebuild or repair with owners own resources
rebuild or repair with loan
3. ... rebuild or repair but does not have funds
3.4 Move to another site
... rent at another site
... build at another site
3.5 Immediate assistance needed
materials for immediate shelter ...
100fINg ...ovvvirnes
... site and materials
. help to clean the site
4 .- temnporary shelter (refugee center)
5 .. information on how 1o rebuild safely
6 other
3.6 Long-term assistance
1
2
3
4

... building materials
... technical information

4. Information for the family

4.t Evaluation of safety of house

... good

.. needs repair

.. unsafe without repair

... unsafe, must abandon the house

[= SRV I S PR S

4.2  Your housing plans

(the same as 3.3 or 3.4)
4.3 Assistance requested

(the same as 3.5 or 3.6)

for more information, go to

or call

the quality of the materials, their arrangement in the
building and the distribution of cracks, deformations,
and so on. Information should also be obtained on the
type of soil, peculiarities of the building, or interference
from neighbouring structures.

6. Role of survivors in the assessment of needs

As has been stated, survivors must have a full and
effective role in determining their emergency needs,
especiaily shelier. This principle must be applied to the
process of damage and needs assessment. In the event of
a slowly developing disaster, such as drought, there is
usually ample time to invelve the affected population.
However, these types of disasters seldom affect shelter,
unless the community is relocated. In the immediate
aftermath of a sudden disaster, when there is consider-
able damage and chaos, the immediate involvement of
survivors in assessment may be inappropriate, at least
until the initial rescue and relief operations have been
organized.

Beyond the emergency period, however, survivors
should begin to take an active role in the assessment of
needs. The interview of key individuals within the com-

19

munity is often considered the appropriate course of
action, For this to be successful, the individuals inter-
viewed must be not only well informed about the extent
of damage and needs, but willing and capable of pro-
viding information, and fully representative of their
community. Obviously, the more familiar the author-
ities and assisting groups are with the community, the
more secure they will be in obtaining reliable informa-
tion.

7. Disseniination and sharing of assessment infor-
mation

The dissemination of information to all interested
parties must be assured. A possible means of informa-
tion sharing might be the creation of a council of assist-
ing groups working in the disaster area. The council
could be structured with one agency responsible for
liaison and acting as the information clearing-house.
Whatever the means, it is essential that the information
reaches the head of the housing task force, and is placed
in the hands of staff capable of effectively interpreting
1L.



FIGURE 2

Damage assessment survey form

Description

Materials

Original cost
Replacement cost
Cost of repair
Per cent of damage
0-25% ...
26-50%
Qver 50% _.

(Photo)

Site

If protected, describe: ...

Description of termain .......c....oceeveeees e e

Foundations

Anchoring foundation

Materials USed ..o

Evidence of failure

Preservatives

Walls

Materials used ...

Height and width

(Configuration)

Roof and roof support

Roof configuration
Gable Hip

Roof support system

Shed Other

Roof/wall attachment
Estimated Pitch

Overhang

Description of damage .......cowconeon

Evidence of uplift

Damage to utilities

Description of sequence of failure

General information

Community
Location
Use
Age
Builder ...
Hazard type

Magnitude

Frequency/return period ...

Owner/occupant plans

Observations

SUMMARY OF POLICY RECOMMENDATIONS

1. Primary level (focal)
(a) Pre-disaster
Carry out hazard mapping, and the mapping of ele-
ments at risk.
Prepare assessment and survey methodology ac-
cordingly.
Prepare logistics for duplicating, distributing, and
collecting survey forms.
(b) Post-disaster

Identify local people who can participate in the exe-
cution of field surveys (they need to be literate and
capable of learning basic survey and analytical
skills).

2. Secondary and tertiary levels (regional and na-
tional

(a) Pre-disaster
As part of disaster preparedness, develop the data

base of existing housing conditions, housing de-
mand, house types, labour and material re-
sources, the normal building process and related
social conditions against which a post-disaster
needs assessment can be measured.

Develop an assessment procedure that co-ordinates
the efforts of all the assisting groups in collecting
and sharing information,

Support the establishment of a national team of
experts, who will train local government officials
and technicians in administrating pre- and post-
disaster surveys (this team should also be ‘on call’
to assist in the execution of post-disaster sur-
veys),

Prepare post-disaster survey models, identifying all
essential information, adapted to specific disas-
ter-prone communities.

(b) Post-disaster

establish policy and programmes for the reconstruc-
tion of housing, in harmony with the prevailing
development patterns.
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NotE

Table 3 provides synoptic guidance on the relevance
of damage survey data to the various assisting groups
concerned, including the survivors themselves.

Key references
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3.4 EVACUATION OF SURVIVORS

PRINCIPLE: The compulsory evacuation of disaster survivors can rerard the
recovery process and cause resentment. The voluntary movement of survivors.
where thetr choice of venue and return is timed by their own needs, on the other
hand, can be a positive asset (in the normal course of events some surviving
families seek shelter for the emergency period with friends and relatives living

outside the affected area).

Audience

o Private sector: Manufacturers/contractors

¢ Professionals: Architects/planners/engineers/public health officials

® Policy-making administrators: National (tertiary) level

© Project managers of post-disaster shelter/housing projects: Regional/provincial

{secondary} level

Tune phases

® Pre-disaster phase— Preparedness/mitigation/risk reduction

® Phase I —Immediate relief period (impact to day 5)
© Phase 2—Rehabilitation period {day 5 to 3 months)
o Phase 3—Reconstruction period {3 months onward)

CONFLICTING PRIORITIES

After disasters there are normally two conflicting sets
of priorities:

1 The desire of officials to clear the affected region of
everyone, except those involved in relief activities,
so as to relieve public services which may be only
partially operational.

2. The desire of families to remain as near as possible to
their damaged homes, in order to protect their title to
property. their belongings, animals etc. In addition,
there may be an even stronger motivation, probably
based on a psychological need for security: to remain
close to home {even if it has been largely des-
troyed).

PROBLEMS OF COMPULSORY EVACUATION

The compulsory evacuation of a disaster zone creates
the following problems:

It may increase the problems of distribution of relief
supplies and services.

It reduces the possibility of families to salvage their
belongings and to gather building materials.

It creates an artificial need for temporary shelter.

It turns survivors nto refugees.

It reduces the capacity of the surrounding communities
1o assist the survivors

It retards reconstruction.

It retards the psychological recovery of the survivor by
introducing additional stress: family separation and
an unfamihiar environment.

In the majority of cases where major evacuations
were ordered, it was later established that the decisions
were made.

Without waiting for full knowledge of the services that
could have been brought into the affected area;
and
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Without any awareness of the potentially adverse social RISK AND EVACUATION
and economic costs of a major evacuation,

Most of the reasons given for ¢vacuation— protection
from epidemics caused by contact with the dead, loot-
ing. panic, and so on—have proved to be ill-founded.
The policy only seems justified in the exceptional c¢ir-
cumstances of immediate threat of a secondary disaster
(e.g. the risk of fire after an earthquake, as in San Fran-
cisco 1906, and Tokyo 1923, or the breakdown of essen-
tial services such as water and sewage).

In the case of cyclones or earthquakes there may be
doubt about whether or not to order an evacuation. But
in the event of a major flood there is usually no such
option, and public authorities may need to evacuate the
entire population of a region until the water level drops.
However, flood hazard mapping allows planners to
designate areas for evacuation. If such a provision does
not exist, a rapid inventory of unaffected areas must be
; ; made after flooding, listing the public buildings

Cordon surrounding the prohibited zone tollowing the entorced  {schools, halls churches etc.) which can be made avail-
evacuation of Managua, Nicaragua, in December 1972, able for emergency accommeodation.

CHART 2

Comparative movement of population following
Managua earthquake, 1972
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This chart is of the situation in Masaya, a town about 20 miles from Managua, Nicaragua. Thirty-two thousand people were absorbed by
friends or their families during the first ten days. In contrast 10 the numbers with extended families, the low occupancy of the El Coyotepe
campsile can be seen.
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Policy guideline
(See chart 2)

Unless there are exceptional circumstances, comt-
pulsory evacuation should be avoided. Howcver, the
voluntary movement of families or parts of families
(such as women. children and the elderly) from the
alfected area mayv be a positive assest to recovery and
the problem of emergency shelter.

Key references

DraBek, T . “Social Processes in Disaster Famuty Evacuation”, Socral
Patterns 16, 1969. pp. 336-349

Haas, ] E, H. C Cockrane and D. C. EpDy, The Consequences of
Large-scale Evacuation following Disasters. The Darwin, Aus-
tratia Cyclone Disaster of 25 December {974, Natural Hazards
Research Working Paper No 27, July 1976

Perry, Ronald W, Marjorie R. GRreenE and Michael K. LiNDELL.
“Enhancing Evacuation Warning Compliance Suggestions for
Emergency Planning™, Dusasters vol. 14, No. 4, 1980, pp. 433-
449

3.5 THE ROLE OF EMERGENCY SHELTER

PRINCIPLE - Assisting groups tend to attribute too high a priority on the need for
imported shelter units as a result of rnustaken assumptions regarding the
nature, and, in some cuases, relevance of emergency shelter.

Audience

® Private sector: Manufacturers/contractors

e Professionals: Architects/planners/engineers

e Policv-making administrators: National (tertiary) level

® Project managers of post-disaster shelter/housing projects: Regional/provincial

(secondary) level

Time phases

o Pre-disaster phase—Preparedness/mitigation/risk reduction

® Phase |—Immediate relief period (impact to day 35)
& Phase 2—Rehabilitation period (day 5 to 3 months)
0 Phase 3—Reconstruction period (3 months onward)

COMMON PROBLEMS OF EVALUATION 't

1. Criteria. Emergency Shelter has more often than
not been regarded as a product with design criteria
developed by the donor. This approach has consistently
failed to sansfy the needs of surviving famihes. It stems
from a number of mistaken assumptions®

That there automatically exists a need for outside agen-
cies to provide large numbers of imported, prefabri-
cated shelters;

That universal, prefabricated (and preconccived) shel-
ter systems are desirable and feasibie;

That *“Shelter’” implies an industrial product rather than
a social and economic process;

That survivors do not posscss building skills, or re-
sourcefulness in salvaging materials or obtaining tra-
ditional materials to carry out their own building,

That survivors are passive, dazed and willing to accept
any form of emergency shelter:

" Reference here 1s made principally to prefabricated products,
manufactured in industnalized countries, rather than to that ubiqui-
tous relief item —the tent—which is in a privileged category of 118
Owil.

(Credit* UNDRO)

Within 24 hours of the 1976 Guatcmala earthquake, thousands of
families moved into streets, public parks, or open spaces. They impro-
vised emergency shelters from plastic streets. earthquake rubble, lin-
en.etc The authonties assisted the process with the provision of water
supply tanks, and by digging latrine trenches



