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INTRODUCTION

t¢ natural disacters.

ippines ig in an arez highly vulner
ce T 1, the country rarnked

i

Amcn th untries surveyed TDetwser g2

seccnd as having the most number of natura terg.” Furthermore, while
these ccuntries had an average of c¢nl dizaster per year, the
Philippines had four. But it was the twin sarthquakes which cccurred in

the Luzen Island in the Philippines on 16 July 1920 which made the 2e.‘,he

country realized its high wvulnerability to netursl disasters. The
earthqualke which registered &t magnitude 7.8 in the Richter Scale
dramatized such wvulnerslbility by producing various forms of fphysical
hazards (such =23 ligquefaction, iandslides and parall c- and subparzllel
ruptures). These hazards clsimed 1,283 deaths {(plus Z,78€ injured 3nd 321
ziSSing) eand 15 billion pesos worth of destreyed ’WFY¢St“LL-J¢c 2 The
eltirg long-term dislocation pa r'laliy cost the ceountry 2.5 Lillion
pesos in terms of unrezlized producticn. For a ccuntry which recovery
from a Z0-year systematic plunder of & dictatcrizl regire had just started,
the earthquake was indeed a scbering svent.

The gross indicatcrs (such as the number of dezths, amount ¢of damege
properties and cest to ite econsny) measuring the impect of the ezrthguelis
nay jolt the entire couniry frox conplacency but thess co not soffice o
serve as basis for a cdiszster preparsdness and mitigation plan. Zuch &
plan needs informat*ow sg¢*s cn the ippact ¢f the disester et the cussheld
and the comuunity levels as well as ¢n thelir capzbility and constrazints t:
handle =.ch impact. L worrable pian has Lo 2e anchored . :hese
informaticn sets to ensure nct ornly the cptimum use of limited goverrment
resources but also to generate an assistance e’fort which 1s zpp rizte to

EpPro
the needs cof those affected by a dizzster., 7To provide aid inferaaticn
£etls, & study was conducted among househo ds zna vcmr_.-_;ec most-heavily
hit by the earthquake. These househelds and comzunities are in the clities
and municipalities in three provinces (Benguet, La Unicn and Pengas:inan)
vhere the earthquake registered at intens:ty of 8.0 in the Modifizd sl
Forel G&cale. The study presents the impact of the earthguake cn the
househclds arnd their communities and th 2

he mitigating measures they =mpl: .
From such impact and n1t:ga+1wg measures, the study culled the lessons to
serve as guide in formulzting a plan to prepare for and mitigaete the rpact

-J.l
¢f in-coming natural disazters.



SITE AND SAMPLE OF THE STUDY

The study site is in the northern portion of Luzon Island in the
Philippines where +the epicenters of the twin earthquakes were located
(Fig. 1). It is approximately 15° 5' latitude in the North and 120° &'
longitude in the BEast. The study site covered three provinces situated
adjacent to each other. Benguet straddles on the southeast side of the
Cordiliera Mountain Range while La Union and Pangasinan nestle in the
southeastern part of the undulating plain in the foot of the range. The
varying tepography and geology mainly explained the differences of the
physical hazards borne out by the earthguake in these provinces. It
triggered landslides in Benguet, liquefacticn in some areas of La Unicon and
Pangasinan, and parallel and subparallel ruptures in other areas of
Pangasinan. The two cities included in the study were Baguio City of
Benguet and Deagupan City of Pangasinan. The nmunicipalities included were
as follows: La Trinidad of Benguet, Agoc and Aringay of La Union, and
Calesiac and Malasiqui of Pangasinan.

The study site was a densely peopulated area. The three provinces
had 303 persons pep square kilemeter in 1990 wuwhile the entire country had
only 204 persons. The peopuletion was particularly dense in the two
cities. The 1690 population of Baguio City was 183,102 persong while
that of Dagupan City was 122,247 persons. Bcth cities had an average cf
2,300 persons per square kilometer although Baguio City was denser than

Dagupan City (2,744 vs, 2,801 persons per square kilometer), The
municipalities were sparser with an average population of 535,841 perscons
per municipality. Their average populaticn density wags €48 persons per
square kilometer or 2,652 persons less than that of the cities. The two

cities and five nmunicipalities composing the study site had 167,404
households, 109 of which were randoxly selected teo compose the sample of
the study. The sample hcuseholds were from 52 communities or baransavs,
From among these communities, 48 individaally serve as case studies which
experience during the earthquake was reconstructed through in~-depth
individual and group interviews cof key informants.

IMPACT OF THE EARTHQUAKE ON HOUSEHOLDS AND COMMUNITIES

The earthquake generated a series of interrelated impacts con the
househelds in the study sites. These were seen in the four impacts covered
by the study, namely: widespread fear of the sample respondents, problens
which their households encountered immediately after the earthquake, damage
on their housing structures and damage on the operation of their
liveiihood sources. These impacts worked together to create the pest-
earthquake condition of the sample households. If an impact was beyond the
capacity of the household to handle and/or was shared by a relatively
considerzble number of hcuseholds, it became 2 community CoOncern. Thus,
the initiative to deal with the impact waz being planned and implemented at
the community level.
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Luzon Earthquake (from PHIVOLCS,1990)



Household-level Impacts

Widespread Fear of the Sample Respondents. The earthquake struck at & :26
(DST) in the afternoon when the residents in the study site were winding up
their activities for the day. The earthgquake caught 82 percent of the
respondents indoors and 18 percent outdoors (Table 1). Among those caught
indoors, 71 percent were already inside their houses. The rest were

Table 1 Selected Dataz on the Outright Reaction of the Sample
Respondents to the July 19%0 Earthquake in Northern
Luzon, Philippines: January 1991

Item Percentage

Location of the respondents
during the earthquake

Indoors 82 percent
Qutdoors 18

Reaction to the earthquake
among those indoors

Run somewhere 57 percent
Stayed put &3

Reaction to the earthquake
among those gutdoors

Run scmewhere 4 percent
Stayed put 96

Respondents who were unaware that
their residence was located in

an earthquake-prone area 82 percent
either in their work places or in some public buildings. These outdoors
were in their yards, farms or iIn a =street. Whiie all respondents

experienced extreme fear, only about half {47 percent) dashed towards
somewhere. The other half (53 percent) -tayed where they were. This
reaction appeared to be mainly conditioned by their location when they felt
the earthquake. About 57 percent of those indoors ran rmostly outside
from where they were but only 4 percent did the same among those who were
outdoors. Among the respondents who were cutdcors during the earthquake, 96
percent stayed put. Only 43 percent acted similerly among those caught
indoors.



Soth  reacticns  irdiiate the Luelpriie oI the Jo3pondentz  over the
event. Only ong respondent regurted a purgosive behavior: putting of i the
main electrical switih In hiz house.  The mal:n reasoh cehind the behavior
of most respondents was thelir unpreparedness for wuch an event. Exactly 92
percent cf the respo d ATS Were noT JHuare thet thiis respective cowaunities
wers located 1n an earthquaks-prone area The eutranely  high  level of
UNawareness awmong ohe respondents was the coue regardlecs of their place of
residence, Income status, degree of 1ass mediz expozurs and requency of
attendance In comaunity meet.ngs. The 8 percent  uho were awars of thsz
environgental risk prezent in the zrss leornzd thi: from informal {sucn as
From the ¢ld folks in their comnunities) as

hier thaen fron fornmal (such
g Fortunately, only
ly injured in the panic that
the event.

t
x
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from the s&school and th: mazs asdiz) s0u
housenclds reported a mewber whd was physi
ensued In spite of their haphazzrd handlin
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t 3 Due to thelir lock of awarenses
gparation, the problems which nozt houszenolds contended with within
%t tuo days zfter the earthquaks, pertalned to basic necessities,

:.\nd or

the ne

The extent of the damage browght about by the earthquake on the buildings
hn

and the peril in staying inzlde as the aftershiock sccurred evary nosd  and
then  made shelter the principal problem of 50 percsat of the sample
households (Table 2 The problew 2f shelter was more severe in the cities

than in the municipzalities (60 vs. 39 percent of the =ample households).
However, in areas of Pangizlnzn and L. Union where lig cfaCtlun occurred,
iookirg for z place %o =ztay uss more of 3 predicament than a problen. In
these areas, a ;table ground was not oensugh to assurs one of a  safe
tegperary shelter because of the floodiaz indeeczd by the earthquake.

Next to shelter, two problers were mentioned by the sample housshold
with most and almost equal Ireguency: water dﬂd focd. Hater was 3 problem
of 49 percent of the sample households and food was a problen of 47
percent. Watcr bzcame x problem mainly due to the discontinuvance of the
noreal servic rendered by the city or aunizipal wuater supply systeos.
Becauze more thf—hhlda were dependent on such systeans in the citiez than
in the aunicipalities, the provlem was felt by mwore city than amunicipal
touseholds ({66 wvs. 32 percent,. In the rmanicipalities, pany households
deperded o¢n suzh t“ault‘cr I sudrces z2 ¢oummunal faucets, springs, piped
wells and dug wells for watsr. The perczntaze of (Y saztls housenolds who
nsd problzm oon food supply In the citiss was about of ths sawe as in the
municipalities (49 wvs=. 45 percent). Tis  zarthguaxe disconnected the
retwork of food distvribution that operated within cities and murnicipalitiss
and between cities and municipalitissz. Ths feztructicon sustainsd by farms,
factories, ard ctoraze facilitiszs and the cleosure of roads, airports  z=nd
banks put the entire mconomy i the szmple slte 2t 2z stardotill immediately

aftzr the carthgualke.



ms Encountere

Table 2 Prchle d by the Samp.e Housecholds Within
Twe Days Immediately After the Earthquake In Northern
Luzon: January 1991

Problenm Citiss Municipalities Total

Shelter 60 percent 32 percent 50 percernt

Water 28 22 44

Lightirg 25 23 34
Flooding 5 1& 12
Menmey supply 12 3 g
Traenspertation & 2 5
Missing/Injured
Pelatives 2 4 2
Note: The total of the ypercentages of trs TEZEONSES cLes
nst add To 100 tecause the respcndanis menticnesd Tore
thar ns pretlen.

i
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The <ecitvation in the econcry indicated the breslkdown of the syst
which moved goods and services ameng and within secters in the cities an
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“-r1c1pa1itips. Such breakdown was raflected by the rert 2f the prohbl
(lighting, flcoding, morey supply, transporteticn end missing or injured
relatives) e"*urtering the =ample honehcl £. Because the <sarthgozls
ceurred in late zfternoon, Iightl:g became & proeblen of 34 percent of  ths
sample househclids Immediately up0“ he coming of darsnesss.  Like the uatser
prevlem,  securing & sgursce of 1ght1ng wag a preblen of mors  <ity  than
nunicipal houszehnslds (45 ve. 22 percent)y. The zbzence of +the electrical
services con which most city households relied on for lighting mede the
problem mere widespread. In the municipalitiss hﬁere many houseghclds  used
kerosene lamps for lighting, the problem wes realized only when the supply

of kerosene ran out.



The flooding in low-lying areas was a problem of 12 percent of the
sample households. This resulted from two physical processes triggered by
the earthguake: the landslides which blocked both the natural and man-made
drainage systems and the liquefaction which did not only bring water up
from underground but also extended the parameters of existing water bedies
such as the sea and rivers into formerly dry areas. The flooding spurred by
these processes was exacerbated by the continual monsoon rains, Because
more of the sample municipalities were located in the flatlands which were
flood-prone, there were more municipal than c¢ity hecuseholds who had to
deal with flooding (18 vs. 6 percent).

Smazller percentages of the sample households endured the problems cf
shortage of money supply (9 percent), inadequacy of transportaticn
facilities (5 percent) and the anxiety over missing or injured relatives (3
percent}. The shortage of money supply was a result of the closure of
places of empleoyment and banks. Because the economy in the municipalities
was not as monetized zs in the cities, the problem was felt by rmore city
than municipal househclds (13 vs. 5 percent). Likewisa, the inadeq4acy cf
transportation facilities due to the insufficiency of gasoline supply and
the cut-coff o¢f the norrmal access netuwork was borne by more city than
municipal households (8 ve. 2 percent). PBeing foocd-producing azreas, £fcaod
in the municipalities was not necessarily scourad in the rarket and the
usual travel destinations (such azs farmlands, health centers and the sea)
of the households were normally traversed either by foot or non-meotorized
transport modes (animals, bicycles and dinghy). The very snall proportion

f househelds who reported missing and injured relatives indicated that the
fatality caused by the earthquake was not very widespread zand may heave
concentrated In certain locations (such as collapsed hotels and scheools

Their immediate problems indica*ed that the impact of the earthgualke
amcong households could either be across-sites or site- specific. 7

problems of food and of missing or injured relatives were experienced by an
almost equal proportion of c¢ity and municipal households. But axcept for
flooding, the other problems (such as shelter, water, and ligh*ting) were
felt by more city than municipal househclds. These problems arose from

the disturbance brought upon by the earthguake on the system of mass
cistribution and consumpticn on which city households relied for gouds and
services. Thelr lack of contrel over the systen which governed their lives
made the city households more vulnerable to the immediate impact of
disaster than the municipal households. The flooding which affected more
municipa! households was not a result ¢f the sigilar systen ! :

o
T

ot
g

municipalities but rather induced by the tcpegraphy and geology <¢f
sample municipalities.

Damage on Housing Structures. The sample hous

lecation and construction may nct have fully consi
these may undergo because the earthquake damaged €4 percent of their fouses
(Table 3). The percentage of houses destroyﬁ in the municipalities 24
percent) was about the same as in the cities (B85 percent). The earthquake
also hit egqually the houszs of both the rich {(earning more than the avz

). (l'



Table 3 Selected Data on the Impact of the July 1990 Earthquake
on  the Housing Structures of the Sample Households in
Nerthern Luzen, Philippines: January 199:%.

Item Percentage

Households whose houses were
damaged by the earthgquake 84 percent

Damaged houses by location:

Cities 8% percent
Municipalities &4
Highland 82 percent
Lowland £e

Daraged hcuses by status of
the resident:

Rick 2 percent
Poor B4

Dzraged houses by type of
precdorinagnt rnaterial

1ds by type of housing
ed sustained

153
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racke on walls and flee:
FPartial collepse
Total collapse
Dislecation of the house

~J D
1

LR BRI s B SN

o

Totally ccllapsed houses by
locatien:

Lewland 14 percent
Highland 7



income of the sample households) and the the poor (earning less than the
average income of the sample households). at 83 and 84 percent,
respectively. There was also no strong indication that the degree of
destructien wvaried according to topographic location. The percentage of
houses destroyed in the highland (Benguet) where landslides occurred was
only slightly lower (82 vs. 86 percent) than that in the lowland
(Pangasinan and La Union) where there was liquefaction. However, more
houses made of durable materials (such as cement, galvanized iron and wood)
suvccumbed to the earthquake than those of light materials (such as bamboo,
grass and palm leaves). The earthguake destroyed 88 percent of the houses
nade of durable materials but only 67 percent ¢f those made of light
materials.

The degree of destruction wrought by the earthquake on the housing
structures varied. Close to 57 percent of the houses has at least a
portion (from a wall to entire kitchen} which collapsed while 14 percent
moved (downward and/or sideways) from their original positions although
these stayed more cr less intact. The remaining 18 percent sustained cracks
of varicus numbers and sizes in their walls.and flocrs. Only 11 percent of
the houses were entirszly destroyed. The impact of the earthquake on the
housing structures entailed damage on the household items. This concomitant
effect wWas incidentally repcerted by 26 percent of the sample households.
The destruction slightly varied according to the administrative unit where
the sample households resided. 1In the cities where 91 percent of the
houses where made of durable materials, 15 percent of the destroyed houses
totally collapsed but only © percent uent the same way in the
municipalities where houses made of durable materials constitute & mere 70
percent. More houses alsc totally ccllapsed in the lowland (14 percent)
than in the highland (7 percent).

Damage on Livelihood Sources. The destructicn of hcusing siructures
represented only one of the long-term impacts of the earthquake con
heuseholds. The other impact which may be considered more crucial was ¢n
their livelihood sources. The earthquake halted the operation of at least
cne livelihood source of 5€ percent of the respondents (Table 4). The
variation of the percentage of households whose livelihood sources wers
affected was defined more by location rather than by income status. The
earthquake upset the livelihood scurces of more c¢ity tharn municipal
households (63 vs. 49 percent) and more highland than lowland households
(77 vs. 44 percent). The percentage of rich and poor househclds with en
affected livelihood source differed by only 6 percentage points (60 vs. 54
percent).



The earthquake hit hardest the places of employment where household
members derived their salaries and wages. The earthquake ceased the
operation of the places of employment of 66 percent of the sample
househelds. The cessation of such operation was critical because 81 percent
of the sample households derived part or whole of their income from salary
or wage employment. Salary or wage employment was the only source of
income of 30 percent of these households and a main component cof the
portfolio of income sources of the remaining 70 percent. Its contribution
toe the total amount earned by the wage-and-salary earning households
amounted to 355 percent of their azverage income while those of other
scurces (such as proceeds from business and remittances from relatives)
comnposed the rest.

Table 4 Seclected Data on the Impact of the July 1990 Earthquake
on the Livelihood Sources of the Sample Households In
Northern Luzon: January 1991

Iten Percentags
Households whose livelihood
sources were affected by

the earthguake 56 percent

Households with affected
livelihcod by locaticn

Cities £2 percsnt
Municipalities LG
Highland 77 percent
Lowland L

Households with affected
livelihood by statusg

ch 50 percent

E:
Poor S

Households with affected
livelihood by source

Place of employment €6 percent
Farmland 52
Livestock and poultry 100

Leased-off properties 3



However, the percentage of households whose livelihood sources
were disturbed by the earthquake varied according to location. More
households in the cities lost a livelihood source than 1in the
municipalities (63 vs. 49 percent}. This was Dbecause pore city than
municipal households (94 vs. 68 percent) derived their income from salary
or wage employment and its contribution to the city households' average
income was greater compared to that of the municipal households (€0 vs. 41
percent). There were also more highland than lowland households (77 wvs.
44 rpercent) who lost a livelihood source because more of the former (90
vs. 65 percent) depended on salary cr wage employment. The amount earned
frem this source also composed & greater part of the average income in the
highland than in the lowland {64 vs. 56 percent). Indeed, mecre households
dependent on this income source lost their livelihood from the earthquake
than those who relied on other scurces because its requirements (such as
concrete buildings and public transport system) were mcre vulnerable to
earthquake-generated impacte.

But the earthquake also affected the hcuseholds whose livelihocd
sources were not wage-and-salary employment. Close to Z4 percent of the
households derived part or whole of their income from farming and the farms
of half of thenm were ruined. The houvsehelds whe earned frex livestock and
pecultry composed only 5 percent but they 21l lost thzir animals during the
earthquake. Those who earned from leasing cut properties (such as houses
and land) composed 6 percent and only cme of them saved its leased-off
properties from destruction.

Community-level Impacts

The effects of the earthquake con the housecholds wesre linked to the
impact it generated on the communities. Among the 48 commupnities studied,
46 sustained either complete or partial destruction of water sources
resulting to water shortage {(Table 5). The destruction included the drying
up of springs, the disconnecticn of underground water pipes and the
diversion of waterways (such as streams &nd irrigztion canals]. Some 327

re

of roads. Because the closure caused by fleoding, ruptures or landslides
made the transport of supplies difficult or impossible, food cshortage
ensued. In three communities, public utility vehiciss were not available at
that time even though the rcads remained passable.



Table 5 Ippact of the July 1990 Earthquaske on Forty-eight
Communities in the Study Site

Impact Number of Affected Communities
Destruction of water scgurces 46
Disruption of electric supply 46
Closure of roads 30
Flooding 16
Cessation of transport services 3

Death, injury and sickness of
gsome coxnmunity mexbers S

(D

Deterioration of level cof sanitation

The earthquake also disrupted the flow of electric supply to 46
communities for a duration ranging from 3 to 60 days. The disruption
caused by the non-operation ¢f power stations and the cut of power lines
plunged these communities into darkness. The restoration <of electric peower

particularly took long in the 16 flocded communities. In  these
commuanities, flooding aid net only cut electric supply but alse
generated problems related te food procurement, drinking water, chelter

¥
access to social services and sanitatien. Sanitation also hecarme a preblen
in the evacuation areas in three communities. In ancther three communities
which were isclated by roadbleocks, sickness among community members became
a problem. But such problem was not as grave as that of the twe
communities which had to teke care of a number of their injured and dead
members.

MITIGATING MEASURES AT THE HOUSEHOLD AND COMMUNITY LEVELS

The earthquake successfully disrupted the day-to-day living patterns
of the sample househclds. However, the situation did not impede them {ron
working towards the resumption and normalization of sald patterns. Arcng
the sample households who sustained damage and injuries from  the
earthquake, 81 percent took steps to mitigate the varicus impacts of the

earthquake. Thesze measures indicated that those who were affected by the
earthquake were not immobilized by the situatien. Close te one-third of
the sample hcuseholds even managed to extend help to othere. Far fronm

being helpless, creative measures wuere devized at the household and
community levels tec put together again the pieces of their former lives.
The assistance provided bty the governmental and non-governmental
organizations simply complemented these measures although not azlways in the
most effective manner.



Mitigating Measures at the Household Level

easures to Solve the Problem of She . Half of the sample
households deemed their houses as unsafe for habitation immediately after
the earthquake. To ensure their safety, 32 percent put up temporary

dwelling wunits in areas considered stable enough to stand seismic
movements. But this was more commonly practiced in the citieg than in the
municipalities (40 vs. 17 percent; Table 6). Because earthquake-induced
flooding, made the pitching up of tents or lean-tos impossible, 44 percent
of the municipal households opted to move into the houses of their
relatives or neighbors. More city thaen municipal households also
transferred to designated evacuation areas (34 vs, 11 percent). Houever,
there were about the same percentage of city and municipal households who
immediately repaired their damaged houses to ensure their continuved stay
(26 vs. 28 percent). This occurred in spite of the fact that many houses
in the cities were made of concrete materials and as such, meore difficylt
te repair.

The repair of their houses to serve as temporary refuge was
easier than rebuilding these for nermal living. Six months after the
occurrence of the earthquake, only 36 percent of the sample households were

able to rebuild their homes (Table 7). More city than municipal households
completed such rebuilding (47 vs. 25 percent) mainly beczuse of the
former’s higher income. Clese te 72 percent of the rich househelds were in
the cities and oply 27 percent in the municipalities. Among the rich

households, 56 percent had rebuilt their homes but only 28 of +the peor
hcuseholds did +the same. The variation in the capability of <he =sanple
heuseholds %o rebuild their houses was zlso seen in the average amount
they spent Ffor it: P 51,049 by the rich and P6,125 by the peozr. The
average rebuilding ceost o‘ all the households uhose houses SLS.c;ﬁed damzg
was P 36,674. The concentration of the rich househclds in the cities an

the poor households in the municipalities alsc explained the higher ave
rebuilding cost in the cities (P 40,930) than in the municipalitie
5,625).
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Among the households with earthquake-damaged houses, &4 percen
had net rebuilt because of the cost. The average amount spent by thoce wh
completed their rebuilding represented a seven-to-eight months inccn
average sample hcusehold who earned P 4,874 .every month. With arn
monthly income of P 9,248, the rich househo;d- had to save t
income for six months to afford their average rebuilding c¢ost
The lower average rebulilding cost of the poor househcolds
required their entire three-month income averaging F 2,182 per mnenth.
Nonetheless, 15 percent of the poor househeclds besed in the mnunicipalities
rebuilt their hcuses without any expense. Being made of light materials,
these households underteok the rsabuilding of their houses by
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these materials frem nearby brushlands (fcor such =materials asz  timzber,
bamboc  and thatch grass) and cwamplands (for such materials as palm
leaves and mangrove timber). The househcld members and some relatives and

neightors provided the lator required.



Table 6 Short-term Measures Used by the Sample Households

te Mitigate

the July 1990 Earthquake: January 1991

Problems and Corresponding
Mitigating Measures

Shelter

Construction of tem-
porary shelter

Repair of the damaged
structure

Transfer to an eva-
cuaticon area

Trangfer to relative's
or neighbor's house

Food

Procurement of food from
variQue sources

Pationing of available
fecod supply

Water

Search for alternative
water scurces

Collection of rainuwater
Coordinaticon with autho-

rities for water
supply

Lighting

Use cf alternative
lighting source

Coordinaticon with autho-
vities for restoration

of electricity

Cities

40 percent

26

-~
o

b &
m
t
9]
L
)
rt

17

78 percent

Municipalities

17 percent

28

11

44

40  percen
40
2
g2 percent
18

the Four Most Commen Problems Generated by

Total

32 percent

27

26

16

79 perce

nt



Table 7 Selected Data on the Rebuilding of the Housing
Structures of the Sample Households Damaged by the
July 1990 Earthquake: January 1991

Item Data

Percentage of restored houses
by location:

City 47 percent
Municipality 25
Total 36
Percentage of restored houses
bty status:
Rich 56 percent
Pcor 30
Total 36
Average amcunt spent for the
restoration by location
City 40,930 pesos
Municipelity 25,625
General Average 36,674
Average amcunt spent for the
restoration by status
Rich 51,949 pesos
Poor 6,125
General Average 36,674

Measures to Solve the Preoblems of Food, Water and Light. The need for food

and water were more urgent than the need feor shelter. Food =shortage
occurred to 47 percent of the households and water shortage occurred to 49
percent, The step taken by 98 percent of those in need of food was 1o

search for it. Many sought food from relatives and neighbors who had some
stock while few brought or cbtained credit from stores which were still
cpened. Some socught it from their community leadars who in turn solicited
food from both governmental and ron-governmental organizaticns.  Other
households directly secured food from non-governmentzl organizetions. Only
2 percent of the sample households had some stock znd manzged to ration
thelr consumption within the next two days after the earthquzake.



The shortage of water was dealt with by the sample households mainly
by making use of whatever water rescurce available. Close to 43 percent of
the sample households obtained water from sources rendered useless by a
water supply system providing individual house connection. These sources
included springs, irrigation canals, dug wells and artesian wells. The 38
percent who did not have access to these water sources gathered rainuwater
which were abundant being a monsoon season. The remaining 19 percent
coordinated with their community leaders for a water ration f{rom such
agencies as the c¢ity or municipal fire department. Likewise the breakdoun
down of electrical services was handled by the use of the traditional
sources of lighting (such as candles, kerosene lamps and firewocods!}. This
measure was adopted by 79 percent of the households. The remaining 21
percent coordinated with their community leaders to secure kerosene ration
and to hasten the restoration of power supply.

Measures ¢ Solve the Proble locdin n s 1 Trangportaticn
and Affected Relatives. For the 12 percent of the samrple households whose
surroundings were flooded after the earthquake, three fourth of then
stayed in the upper portion of their houses. They also secured their
household items in places which were not reached by uater. To traverse
from the house to outside and vice-versa, they elther waded through the
water or used dinghy or rafts made of bambco or banana trunks. The rest of
the households opted to move to their relatives who were residing in higher
laces. The 9 percent ~° the households who were caught with little money
by the earthquake either obtained z loan or aid from their relatives. The
money they secured from these sourcez tided them over the next few days.

The 5 percent of the hcuseholds who lcst thelr  accgess LC
transportation had tc walk. These whe ouwned vehicles reserved their usze for
emergency or for vital errands. The heousehold whe reported 1o have =
missing releative located him by monitoring both radio and werd-of-mouth
reports. The twe households with members who were hurt enlisted the
assistance of their neighbors to rush the injured to a nearbty hospital.

Messures The ezarthguake
affected the various livelihoed sources of 52 percent of the households.
But s=ix months after the earthquake, 62 percent of these wuwhe relied con
salary and wage employment and 59 percent of those whe farmed were already
back to normal work. About 81 percent of the sample househelds depended cn
employment and 24 percent on farming. Among the livestock and poultry
raisers and the lessors, less than half were back teo businesz by that
time, But they corpose cnly 3 percent of the houszholds and all of thex
have other sources of incozne.

The more rapid normalizaticn of employrent places an? farzlarnds
underscored the importance cof both Income sources. But the effort to
rehabilitate employment places hingsd on the employer rather than on the
households. Having an average of two income sources, many households



relied on the other while their employment places were being rehabilitated.
Those who were wholly dependent on employment either engaged in other
income-generating activities (such as vending and undertaking a home-based
industry) or resorted to credit. The farming households took a direct hand
in starting anew their operation by clearing their lands for another
cropping within one to two weeks after the earthquake. Those whose
farmlands were flooded or covered by boulders looked for other areas
suitable for farming. The two households whose fishsStocks were decimated
by the spurt of warm water from underneath reseeded their pond once the
temperature of the water became normal. Measures such as these cut sheort
the long-term impact cf the earthguake.

Receiving and Giving Out Assistance. The panoply of measures undertaken by

the households was an indication that an earthquake-ravaged situation
stimulated not only initiative but also self reliance. In fact, 46 percent
of the sample heouseholds did not sought any assistance to help them through
their problems, Upon acknowledging that their own resources may not
suffice to handle the situation, 54 percent sought assistance from outside
the household. The percentage of assistance-seekers diZ ret vary by status
{53 percent among the rich aznd 54 percent among the poor) but by the impact
f the =arthquake on their houses with more among those with damaged houges
than areng theose withoat (58 vs. 2€ percent; Table 8).

Close to 73 percent of the households scught the asssistance ¢of a non-
government organization particularly, the Fhilippine Naticne! Red Cross.
Those who went to their compunity leaders comprised 42 percent. National
government agencies, most notably the Department of Sccial Welfare and
Developrent (DSWD), wes approached by 42 percent. There were relatively
few who czlled upon their relatives (10 percent) and their municipal/city
or provincia! officizls (8 percent). The type c¢f zssistance which were
gcught zay explain for the low percentage of sample househelds whe relied
cn  their relatives in spite ¢f the exicstence of stren ringhip ties.
Nearly all (97 percent) of the sample hiuceholds were lookirng for food.
Because their reletives were at that time just as bereft of food as they
were, the sample househcolds ran t¢ entities (non-governmental and
governmental organizations) whom they know were in the position to assist
them. If they did not dc¢ this directly, they sought cut the suppert
these entities thrcugh their comminity leaders.

However, the non-governmental and governmental >rganizations were not
2s fast &as the relatives and the community lezders in responding to the
call for assistance. It teook an average of one week and 2 days for the
nen-governmental organizations to respond and one week and 5 days for the
national government agencies. In contrast, the average response of their



Table 8 Selected Date on the Assistance Seeking Behavior of

the  Sample Househeolds Affected by

Earthquake: January 1991

Item

Percentage of househelds who sought
assistance outside the household:

Rich
Poor
Total

With Damaged House
With Undamaged House
Total

Percentage of households who sought
assistance by the type cof dornor
being approached:

Relatives

Comzunity leaders
City/municipal/provincial officials
National government agencies
Non-governmental organizaticns

Shelter
Meney
Medicine
Blankets
Water

Lverage length of time expended by the
househeolds to wait for the arrival
of the assistance sought by type of
dcnor:

Relatives
Community leaders

City/municipal/provincial officials
National government agencies
Non-governmental organizations

General Average

L RS

the 19560
Data
53 percent
54
54
58 percent
38
54
10 percent
42
8
35
73
97 percent
7
5
)
3
2
days
days
weeks and 1 day
week and 5 days
week and 2 days
week and 1! day



relatives and mmunit leaders came after two and three deys,
respectively. About 96 percent of the households received ascsistance
although the assistance largely came in the form of relief goods. Among
those whose houses were damaged, only 9 percent received assistance for
repairs. Such assistance was either a loan from the Government Security and
Insurance System (GSIS) or of an aid from DSWD. Armong the affected farming
households, none received any form of assistance for the rehabilitation of
their farmlands.

In spite of their being in need, 30 percent of the sample households
extended assistance to others. But this behavior varied by status and by
the impact of the earthquake in their houses. There uwere nmore rich than
poor households who provided assistance to others (38 vs. 25 percent).
There were alsc more assistance-providers among households with undamaged
houses than those with damaged houses (47 vs. 28 percent). The recipient
cf their goodwill were mostly the other members of their community ({432
percent}) and their relatives (37 percent). However, complete strangers
(20 percent) likewise received it. Such goodwill was given in the form of
food (62 percent), shelter {38 percent}, money (11 percent), clothes {5
percent) znd medicine (2 percent}.

Mitigating Measures at the Community Level

Measures tc Solve the Frobtlem of Shelter. Beczuse of the linkage
between impacts on the ceomrunity and housahcld levels and the proportion of
heuseholds  affected, communities implemsznted measures *o respond to  the
izpacts at both levels. Their implemertation involved community menbers
and were coordinated by compunity leaders and/or by community
organizations. The need for shelter after the earthquake was basically 2
household cerncern but 2 number of measures were implemented at the
cormunity level., In 13 ceprmunities, merbers contributed materials f(such zs
canvass and galvanized iron sheets) and construct common shelter for the
evacuees (Table 9)}. As that waz done, work teans composed of commun
rembers roamed in 12 communities tc assist in the repair cf dameged hou
In 10 communities, the involvement of the community began in the selectic
of an evacvation site. Cne community raised funds from among its members t

econstruct damaged houses and in the other, the members arranged to
temporarily share their houses with those who were left homelesz by th
earthquake.
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Measures to Solve the Problem of Foc2. Water and Lieht. While &5
communities procured food from governmen an? non-government agencies
through their leaders and local organizations, others



Table 9 Measures Implemented by Forty-eight Communities to
Mitigate the Impact of the July 1990 Earthquake in
Northern Luzon

Impact and Correspending Number of Communities
Mitigating Measures Which Used the Measures

Demand for Shelter

Pooling of materials for temporary shelter 12
Organization of reconstruction teams 12
Designation of evacuation areas 10
Collection of money contribution 1
Negotiation for house-sharing arrangement 1

Food Shortage

Procurement of food relief 45
Operaticn of a comznunal kitchen 11
Arrangement for stores to stay open 6
Wholeszle buying of foods stuff 3
Arrangement for credit from market vendecrs 1

Water Shortage

Arrangement for sharing of water sources 13
Exploration for alternative wzter sources o
Arrangement with agencies for water delivery 4

Lighting/Electric Power Shortage

Pooling of fuel materials for bonfires
Creation of work teams fecr power restoratioen

[y
n o

Flooding

Creation of drainage construction work teams 9
Construction of river exbankment

(=3

Rcad Closure/ Transport Shortage

Organization of work teams for road clearing 3
Degignation of alternative routes

Creation of transpert pool

Arrangement with transport groups

OO

Health and Sanitaticn

Use of medicinal plants i
Use of lime for cadaver preservation
Construction of tempcrary teoilets 3

| aad



implezented supplementary measures tc reduce the shortage. Six communities
arranged for the stores to remain open tc the consumers until their stocks
were exhausted. In one community, the market vendeors were persuaded to
provide those who were left homeless with long-term credit. Because prices
generally rose during that time, two ccommunities bought foodstuff at
wholesaele from suppliers through a fund raised among community members.
To ensure that a limited relief food could be shared by everybody, 11
communities cooked the food in a2 communal kitchen and distributed this
equally ameong their members.

The cessation of the operation of the water supply systems prompted
nine congunities to explere alternative water sources (such as springs and
wells?). In 13 communities where =cme faucets or deepwells were nct
affected, shering of these water sources was arranged among community
members., In four communities where all the water sources dried up, the
community leaders negotiated with either the city/municipal fire department
or a local water system office for a periodic water delivery. For
lighting, the members in 10 communities pooled teogether materials {firewocd
and old tires) to make bonfires in evacuation areas. Five communities
hasten the restoration of electric power supply by ferming work teams who
assigted in installing electric poles and clearing felled trees.

easures to Solve the Problems ¢f Flooding Transpeortaticn Health eand
Sanitztion. Many communities extensively used work groups +te handle
recenstruction tasks. Floocded areas uwere drained by nine communities
through work groups whe dug canals. A river embankment constructed by work
groups reduced flooding in one community. These work groups alse cleared
roacdblocks (such as landslidez and felled trees) in 30 communities *c¢
hasten the normalization ¢f transport flow after the earthquake. While road
clearing was geing on in five communities, alternative rcutes were <crested
by <¢pening of private roads to public use and by clearing of old roads.
The use of private roads was negotisted by community leaders while old
roads were cleared by work groups. However in some zreas, public utility
vehicles =stopped cperating after the earthguake mainly due to the gasolin
scarcity. In response, three communities created a meter pocl out
private vehicles while cne persuaded 2z public transport operatcors g*“';
previde the community with a pericdic service. Although most compuni
regained access to health services few days after the earthquake,
community did not and relied on medicinzl plants for treatment of
injured and the sick. Ancther community which could not immediately av
of exbalming and burial services preserved their dead using lime fron
quarry nearby. In three conrunities where the evacuation sites were
relatively far from the houses of the evacueses, waste disposal becams 2
problem, To ensure certain level of sanitation, the community leaders
mobilized work groups to construct temporary toilets.
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The marner the communities respornded to the impact of the arthquake
varied: some did nothing more than receive relief goods but others employed
a set cf measures for every impact. Nonetheless, the experience of these
communities in responding to said impact indicated that local initiative
existed and even active under a disaster condition. The wvariation of
responses depended on a number of factors such as the sense of
responsibility of the community leaders, the income levels of the community
menbers, the presence and participation level of community organizations,
the political alignment of community leaders and the extent of the damage
afflicted by the earthquake. However, these factors could be managed such
that the full potential of the capebility cf the cezmunity to save itself
from a disaster could be fully harnessed.

SOME CONCLUDING NOTES

An inventory of the effects of the earthquake among the sample
households indicated that ite impact varied according to duratien (short-
term or long-term), spatial extent {zcreoss sites or site-specific) and
type of occurrence (direct or indirect). The durztion of the impzct
depended on the neasures which were taken within and cutside the househcld
to restore the nermalcy of the situatieon. The spatial extent of the impact
was defined by the magnitude of the dicaster itself in Interacticn with
the physical (such as susceptibility to liglefaction}) and sccizl {such as
use ¢cn a market economy and mass distribution of services characteristics
of the site.

For Instance, the shortage cf focod was experienced acress sites
because the earthquake was strong encugh to paralyze the production,
storage and distributicon systen regardless of location. Houwevar, there
were impacts which were orly be realized in a particular site (such as
floeding}. The inmpact c¢n the sanmple households z2lso cceurred either
directly or indirectly. & direct impact wss procduced when an entity ues
hit straight by the earthgquake {such as a housing structure which
collapsed). An incdirect impact resulted when one entity ceased functicning

u
= ¢f the househecldl because of the

o
(such &g the lighting facilitie
£ the electric pouwer plant) by the

destruction of another ({such a
earthguzke.

But whatever be the duraticn, spatial extent and type of
cccurrence of the impact of the earthquake, the sazple households were not
couwered by it. Using the rescurces within their households (such as
available food stuffs and kerosene) and their immedizte envirenment (such
as indigenous housing materials and tragcitionzl water scurces), they
instead worked to restore the nermalcy of their lives. When these
resources were insufficient, they called -ut for cutside assistance. Cther
than their own relztives, the community leaders proved to be more efficient
in respending to this call than the governmental and the neon-governmental
organizations. Part of the reason was their provimity to and familiarity
with, nrot crnly the needy, but alsc the need tc which suiside agsistance
must be addressed.



