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AT gassallua”
Sirinon Suwanmolee”

Yanmisnnsusmsmaianndsey angianndsnuuasdwindon andulndaimuusmsenans nganmw 10240
YDepartment of Social Development Administration, School of Social and Environmental Development,
National Institute of Development Administration, Bangkok 10240, Thailand

non196@gmail.com

(Received: 2 November 2016; Accepted: 10 March 2017)

Abstract:  The objectives of this article were to study the influencing factors and influencing paths of the
inter-organization integration of Chiang Rai’s earthquake mitigation at the community level. The affected
area, composed of 425 communities of Mae Lao, Phan Mae Suai, was defined as the population for
purposive sampling in this study. This quantitative research used questionnaires to collect data over a period
of two years after the earthquake of May-July 2016. Respondents were 252 village headmen and assistant
headmen who represented the affected area. The data were analyzed for percentage, mean (x_), standard
deviation (S.D.) and Person correlation coefficient (r), by SPSS version 11, then determined the path
influencing and constructed validity by Mplus 6.11. The research results were as follows: the structural
equation model showed a goodness-of-fit with p-value = 0.4328, Y2/df = 42.890/42, RMSEA=0.009,
CFI=0.999, TLI=0.998. Influencing factors affect the structure equation model as a feedback loop structure.
Al factors were statistically significant indifferently. When considering each factor in detail, the influencing
paths began with: the cognition factor had influence on the communication factor. Then the village leader
communicates with the local administrators, and it leads the coordination which influences the mitigation
activity. Finally, the mitigation activities influence the villagers’ cognition of the earthquake risk.

Keywords: Disaster management, mitigation, preparedness, path analysis, earthquake
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Table 1 Question set of inter-organization’s crisis

Factors

Question set

1. The communities is loss from the earthquake.

cognition

2. The perception of the earthquake’s risk.

3. The list of rescue and aid information in emergency case.

communication

4. The community context ‘s information for coping with disaster

5. The community based disaster risk management training.

coordination

6. The recovery in concept: build back better to coping with disaster

7. The multi-ways of info exchange across sectors in emergency.

8. The special emergency operation and equipment in emergency

Control 9. The capacity building trained professional managers on duty.

10. The action of Disaster risk reduction in community level.

¥ Scale of the question about cognition factor as group 1 and 2 are O=wrong, 1=right.

Scale of the question about implementation factors as group 3-10 are 0=No, 1=Yes.
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Table 2 Correlation coefficient matrix and covariance of observable variable in the factors influencing of

the Inter-organizations integration of Chiang Rai’s earthquake mitigation in community levels

cogl cog2 comml comm2 comm3 coorl coor2 Contl Cont2 Cont3 Contd
Mean 2425  10.869 2433 1.833 6.440 3980 3223 1937 3083 1433  6.179
SD. 1.252 2.202 1.533 1.583 2816 2060 2696 1206 2656 1607 1598
cogl 1.000
cog2 0.069  1.000
comm1 0.020 0.094 1.000
comm2 0.026  -0.005 0.391 1.000
comm3 0.097 0.083 0.346 0.330 1.000
coorl -0.014 0.023 0.324 0.306 0524 1.000
coor2 0.037 0.038 0.354 0.376 0516 0543  1.000
Contl 0.108  -0.026 0.297 0.247 0482 0351 0406  1.000
Cont2 0.038 0.077 0.363 0.338 0430 0494 0491 0395  1.000
Cont3 0.037 0.001 0.359 0.425 0358 0412 0575 0382 0524  1.000
Cont4 0.052 0.045 0.186 0.154 0240 0192 0346 0175 0291 0265  1.000

** correlation is significant at the 0.01 level (2-tailed)
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Table 3 The structural equation model’s goodness of fit index.

Fit index type Acceptable value Observe value
p-value > 0.05 0.4328
X/ df <2 ¥’=42.890 / df = 42
RMSEA <0.08 0.009
CH > 0.90 0.999
TU > 0.90 0.998
SRMR <0.08 0.038
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vulnerability data risk data channel
(comm1) (comm?2) (comm3)
0.563 0.606

R? = 0.865

communication

coordination

0.175 0.070 0.658 0.810
perception opinion CBDRM network
(cogl) (cog?) (coorl) (coor2)

0.538 _ 0.384
equipment capacity building mitigation Building inspection
(contl) (cont2) (cont3) (contd)

Figure 1 The structural equation model of the inter-organizations integration of Chiang Rai’s earthquake

mitigation in community level

Table 4 Statistics and estimation parameters of the inter-organizations integration of Chiang Rai’s

earthquake mitigation in community level

statistics and estimation parameters

casual variable

b SE B t
cognition > communication 1.680 0.041 0.848 25.883
communication > coordination 1.007 0.069 0.648 9.454
coordination > control 0.345 0.062 0.711 14.563
control > cognition 0.600 0.170 0.895 3.578
** correlation is significant at the 0.01 level (2-tailed)
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Table 5 Total Influencing factor of causal factors affected the inter-organizations integration of Chiang
Rai’s earthquake mitigation in community level
Manifest Variable in Model
Casual
Factor COG COMM COOR CONT
TE DE IE TE DE IE TE DE IE TE DE IE
[1.680]  [1.680]
COG SE - - - (0.041)  (0.041) - - - -
B 0848  0.848
B [1.007]  [1.007]
COMM SE - - - (0.069) (0.069) - - - -
B 0648 0648
B [0.345]  [0.345]
COOR SE. - - - - - - - - - (0.062) (0.062) -
B 0711 0711
B [0.600]  [0.600]
CONT SE. (01700  (0.170) - - - - - -
B 0895 0895
variable COG COMM COOR CONT
R? 0.904 0.865 0.720 0.762
Correlation Martix
COG 0.040
COMM 0.058 0.160
COOR 0.057 0.124 0.324
CONT 0.042 0.064 0.082 0.073

** correlation is significant at the 0.01 level (2-tailed)

dleRasandvinasiu (total effect = TE)
PANANITILATIERNAVDIDNTNAN1IAT (direct
effect = DE) 8nswan199eu (indirect effect = IE)
Fadudniwanisuansanuauasinniewes
audiiusiRntulugnuaases (oop) Sediduma
yosdvEnanAntuusal

n15¥ujanuidea (cognition)

FuUsiidvsnansnswienisiuiainy
\Feadliflosiudsifiediio msruau (TE = 0.895)
Gumxﬁmi%’uifmmﬁmﬁLLamSw%wamqmuﬁméh
enluganisdeans (TE = 0.848) fauuslunguild
osfUsEnauAe Ms¥uianudes (cogl = 0.175)
wardanuAaiudonisiiauduiulmiuinly
au1AR (cog2 = 0.070) AduUszansnsnensal

v

i

(R) Winiu 0.904 HaNSILASIERAILET 1AL
nmsdnansfeluserunyinuvedmindessglasu
dnSwavesnsailuauneduduleas Ineans
muamaﬂismﬁ%lﬁmfﬁu LY msﬁqﬂmzﬁﬁ
I msimundneninveslseanau nsveusu
fauaznsusulgsauasnsieveoinis \ungy
Frudsifinatloundu (feedback) gnismsemind
msfuilefunnudesifeglugueu Fserananle
1 mnUszeusuitendssiisivedeRdRlaunn
AsdeansiiiowIsundeunazannansznuandy
AATi Rzt unalUse

ms8ea1s (communication)

FaulsTinsvEnamnssedeans fe ms
%’Uim’]mﬁ"m (TE = 0.848) vauzfin1sdoansilaviswa

5 avuit 3 Uszsuiou fueneu - Suau (2560) 639



213EINITRAUYUVULALAMNINAGIN 5(3): 633 - 642 (2560)

n1ensaiesdnAeIluganisuszaiuau (TE =
0.711) ArduusEAvEniswennsal (R) wirt 0.865
fudsnguildiduusdunaldidvinamnnniian
A NsYeanen1sinsadenduyieiany
\A39918 (comm3 = 0.606) F83AwNARD VeyanIY
eslugau (comm2 = 0.569) NamsilATEsidw
3l msfeanaifiedanisanudssanse
WUmiuivmwmmmﬂwumumﬁ‘usmmLam
¥93Usz 19U Lileaarnnisuiainudssves
Uszmnautuiianuddgsoianisdeasuagnig
Usraunulunmgingd azdunsiuiemudeds
Jusuusdsfuiiniasnudig q asazamu
afuayu Buanmsdaaialyiymudaideuanm
\Aaanfefivh audensatuayuliyuyuiy
nulguntsuenyseatuaunuliediad
UsgAniBnw uaziina3ovieivinlsiguvudanis
muedlsiilofndefin

N15UszaU (coordination)

FuUsTTiavEHamenTIHeNTUTEAIL
A n1sdeans (TE = 0.711) Auuslunguuesnis
Uszaruauiidnsnantsasalidanisaiunu
(TE = 0.648) Fauvsnguililardudszaninig
wensal (R) winfu 0.720 Faudsnauilficaus
Funaldiddviwaununiigade nisfiedotieiu
madusng 9 meuenyusulumslinnuewvie
Tun11=3ngf (coor2 = 0.810) y99a3uFD N33
AuznIuNIInMIAeRTRlnsgurudugiunely
YTUTeLDY (coorl = 0.658) Astisiiiudn ns
Usganunuduiuusildsudvinannnisdeans
innfign szFUiTRmlsTumseIUANIINg g
Tuuwada (top-down) wiheulatenadsdeans
azfeunduiuindmhsnuseiudmialdsie
nsUsganuusaznsmuauluaduinluIslasu
dvianavaIN I HunUoLaIMNLIN

N13AUAN (control)

FudsifidvEnamanssienisaunuie
nsUszauau (TE = 0.648) fauuslunguvednis
muqmﬁdqaw%waﬂé’ulﬂé’qmﬁuifﬂamL?‘im

(TE = 0.895) Aduuszavsnsnensal (R) iy
0.762 suvsnguiliduusdanaldadavinamn
fande marulunuannanszuiigusuealdiu
NWANMIRILEUAUlM (cont 3 = 0.742) 5898947
Ao nrswaurdneatnau1dnlunygdiu
(cont = 0.716) M3tlieFesile - gunsaifisuduse
M5IANNSALRURA (cont 1 = 0.538) wagmsuiuuse
danoaddluyuyy (cont 4 = 0.387) Fadududs
voamsdnnisaues nansasgvidoyaludouil
Pifudn nsdndusuaiuauransznuain
uuRulvadadednsnaludanissuianuides
Aaudun nMsUTulgsaznstaduldvedeyda
vipstiuRenifumsmunteIms

anUsiuna

ANaIN1TatunIsTuIuagnIsdeans
WNEINUADIUANTAINS BANUELNINNALRUR busEeU

v
o

uua’qmam'amiﬂivmumuLLavmummarﬁv‘mm’m

AYNUH Q“UiﬂﬂﬂimLLN‘H@UI%’J‘U?NQQW]@LGUEN?]EJ
Lﬁaﬂ’]ii‘UﬁLLa“ﬂ’]iﬁBﬂWSLﬂﬁl’JﬂUﬂ’ﬂuLﬁEN%’]ﬂﬂEJ

v
a wa o

wumuuaa’tuimum NIUSTAIULAZNITAIVAY
wansznuandeRTATuAsduAanlUga
#onAADINU Steigenberger (2016) Toansannsou
nsineutiandasaulunisiuiioingd 9
Uszneusieiadsduszns (4Cs) leiua nsiud
(cognition) n1548d15 (communication) N1
Usgauiu (coordination) wagn1smuAL (control)
Mndadvaesiausnliun msduiuaznisdeans fe

FIUVDINTUTTAUNY Fedanaranmauisaly

nsmevaussiunzgndulufeivd Wesanidle
AusUseliuld NS eveasAeerls wiiazaunsa
Aoanstuaudulsinasasiezlsde wazaunse
Usgauany aineainusindonazni1sAlIuA
aounsalldnulusae Wudeatunisinead
donmdasiuves osls waz 259 (2559) fifnw
f]ﬁaﬁﬁmmé’uﬁuéﬁummimmL%ﬂ%aﬂ
NEASNSAEITUABRATANINISNEAT WEINUII
nunsnsiléunzideunensns dannudilaly
sruuM e uasidgnisUsranunuiure

640 nsaaseiidunidnswavasladeideanvnlunisaanansenuarnuruaulnluszaunydiuainainusiuiie

FENINMUINUVBIIININTR 9518



JCDLQ Journal

v o

s1nsfisintdfiliaudisndelunisiene
wdnSefRvalduinninnensldlétunsideou
wwmsns dadrlauasdnsdoyaldosndn ddal
A10150UTTAIUNUATVOSUANLTIBE B ARY
SYUU

venanilunssansfefivadsndudos
fgANuT i MNaEAdI sz SeRUR Ty
Usingnsalill “anusieiiles” 1leduedmily
ety ﬁaﬁ’ua’lmmﬁﬂﬂejﬁsﬂizmwﬁumum Ay
fiinnumeaveegiuiidiadodduiniig i
AuTULIBsTun I deusn enadeddisdaningg
Frufufefifatuluneudu e, 2550) luvhues
Wentudledwihfinasuaduiiuiivszaudodila
Fudnwazvessefiviuinnin n1sdeasuasns
Ausuiiedunindrufazunnduniulugae
Comfort (2000) leAnwnssuslonuuHuAulmves
Uszimadguunazliniuluseduviesdundinuiy
Hyontindulngunannnistisivdenuvesauly
it IEWINIMIIUINALTIIEUsne o
il FedeansuazUszanunisiirutiemnde
§udi5e vauziinasgiamisadoulostoya
serinamhenuldiduedam MsUsedivaniunisal
Fileaiug msﬂszmmmuazmugummL?im
Sonlaradlorududwiu

#5u

q

dlomuduiuslunswanidsunineins
Tuszeriluyuasdsundousufoduluuuusiy
g1 1gd1unan (centralized) a3AnsUnATEY
dauﬁaaﬁuuazﬁqmu%qL‘fluﬂmsmwmmﬁ]’mfm
FoRUAzWeadudnefisonsnannvsnusyiu
s?fuﬂwjjﬁaﬂwms nsyrInsaueaaslunis
%Iuvu\lLLazmiammaﬂiwumﬂLLsiuau"Lm vy
snﬂﬁ%ﬂizmumﬂﬁmmEmuiuizﬁuﬁqmdTU%‘U
mseniunuliaenndosiuanudesnisiiuiase
vesiuiiuszauselunaiy avtuiledvsnaves
msauiunudsanenuduins mndvdnavesns
muQmLLasamwamsmummwiuﬁulmﬁLﬁm?gu“lu
seiuyNTULaYasduegTuseTlannme nswansy

Tnunseminuasmsfuimmndssdadsudviwa
Flaifissvenuluse msdanhdiusaznirdiud
nsUsyauu devieuran s ndununauludmu
madugudtiymnsiadudsududmiunisan
HansenuaINURUAUmlusEAung Ay
S ITWINNRU UV INIALT T

nnAnssuUTENA
nuifeildyunugavyunisiteann
WNNUANENTTUNITITEWAIIR Usednd 2558
WYUYDUBUAN WIEIU NUIBITUTIVNIT LA

ytuluiuiusvausdeglideyaun o il

Gl
il
Y

LNEN591999

LA IIANSALRURANAUTZYBUT A TATEI .
2558, UFUUNUMIUNIZEU UNISEUNTS
SulloAuAeRURluTzoLTIRIU 3 LADULKS
msysannsAusIiefuukuAul
Jriagessy. Adansium, Wedlnl,
92 Wi

qua gwnily. 2549. wwamansuiRnudmiu
FuTRMuneauslunsdamsaades
nsefivhlesadoguruiuguly
Uszmndlvy. nsudosiunazussimnansnse
Ao NIENTHUNALNE, NFANNL 306 .

yiAn nuaYe. 2554, gilonsdanisdiefitRviesiu.
anunszUningn, namna. 136 i,

oy 3373, 2557, wiunlv-feulng ms3.
(svuueeulatl). undsdoya:
https://g00.gl/F29iHL (15 wwiau 2558).

Mans Yuuw. 2558. 1 T “usiudulmusian”
mewdl 1) fuemlmesendnnin 500 u-
Femudlarmuwiuivlm Sed
wennsadlilel. (spuveeulat). widsloya:
http://thaipublica.org/2015/05/mae-lao-
earthquake/ (15 WewnAL 2558).

504ls Bunsnes  wagasvienl Bunsanums. 2559.
ru3ailanaensUURnuves
NwRsNRAEITUSERUR mansinuasty

7 5 avuit 3 Uszsufou Muenou - Sunau (2560) 641



213EINITRAUYUVULALAMNINAGIN 5(3): 633 - 642 (2560)

o ¢

ASUUAN

Auatll 8Ne0UNDY WA
Wedly. MsanInsiRIYLYLLaE
AMANT IR 4(1): 103-114.

13570dlA. 2559, MIFIATIMATEUIENS

dennlunssuliedummusuiulmues
Jariadeenglud 2557, Msansidedeay
39(1):109-145.

Comfort, L. K. 2007. Crisis management in

hindsight: Cognition, communication,
coordination and control. Public
Administration Review 67(special Issue):
189-197.

Comfort, L. K. and S. L. Resodihardjo. 2013.

Leadership in complex adaptive

systems. International Review of Public
Administration 18(1): 1-5.

Comfort, L. K. 2000. Response operations

following the Chi-Chi (Taiwan)
earthquake: Mobilizing a rapidly
evolving, interorganizational system.
Journal of the Chinese Institute of
Engineers 23(4): 479-492.

Steigenberger, N. 2016. Organizing for the Big

One: A Review of Case Studies and a
Research Agenda for Multi Agency
Disaster Response (June 2016). Journal
of Contingencies and Crisis
Management, Vol. 24, Issue 2, pp. 60-
72, 2016.

642

nsaaseiidunidnswavasladeideanvnlunisaanansenuarnuruaulnluszaunydiuainainusiuiie

FENINMUINUVBIIININTR 9518



Path Analysis of Causal Factors Influencing Mitigation
on Inter-organization Integration at the Community
Level in Chiang Rai

Sirinon Suwanmolee*

Department of Social Development Administration, School of Social and Environmental Development,
National Institute of Development Administration, Bangkok 10240 Thailand

*Corresponding author e-mail: non196@gmail.com

(Received: 2 November 2016; Accepted: 10 March 2017)

Abstract: The objectives of this article were to study the influencing factors and
influencing paths of the inter-organization integration of Chiang Rai’s earthquake mitigation at
the community level. The affected area, composed of 425 communities of Mae Lao, Phan Mae
Suai, was defined as the population for purposive sampling in this study. This quantitative
research used questionnaires to collect data over a period of two years after the earthquake of
May-July 2016. Respondents were 252 village headmen and assistant headmen who represented
the affected area. The data were analyzed for percentage, mean (X), standard deviation (S.D.)
and Person correlation coefficient (r), by SPSS version 11, then determined the path influencing
and constructed validity by Mplus 6.11. The research results were as follows: the structural
equation model showed a goodness-of-fit with p-value = 0.4328, y2/df = 42.890/42,
RMSEA=0.009, CFI=0.999, TLI=0.998. Influencing factors affect the structure equation model
as a feedback loop structure. All factors were statistically significant indifferently. When
considering each factor in detail, the influencing paths began with: the cognition factor had
influence on the communication factor. Then the village leader communicates with the local
administrators, and it leads the coordination which influences the mitigation activity. Finally, the
mitigation activities influence the villagers’ cognition of the earthquake risk.

Keywords: Disaster management, mitigation, preparedness, path analysis, earthquake
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Introduction

On May 5, 2014, Chiang Rai
province experienced an earthquake of 6.3
on the Richter Scale. The tremors lasted for
30 seconds, and this earthquake had the
largest shock waves recorded in the past
100 years. The earthquake originated at a
shallow depth below the surface of the
earth and the waves power sent through the
earth’s crust was very rapid (Charusiri,
2014). Even though the monetary value of
damages sustained was not high, schools,
temples, hospitals and other small- and
medium-sized buildings sustained
cracking. Bridges in many places were
broken and became unusable, and more
than 20,000 households were affected in
areas across 7 districts, where state of
disaster was declared.

Pananont (2015) believes that, in
this time of emergency, the government
agencies at the provincial level were able to
provide the foundations to control the
situation in Chiang Rai effectively and in a
unitary fashion, because the province has
an earthquake response plan that defines
the roles and responsibilities of each
agency clearly. Moreover, the province had
done training and practice in advance of the
earthquake event. However, a system for
coordinating information between the
agencies was still lacking, which prevented
them from sharing information and
allocating resources to the extent needed.

These findings are in line with the
experiences synthesized by the Chiang Rai
Disaster Management Network (2015). In
these lessons-learned, it was found that in
the first 7 days the villagers and local
leaders were in a state of confusion because
they were not sure how to respond to the
earthquake. Communities did not have
back-up electricity sources and there was
no equipment for communication during
emergency  situations.  Most  local
government administration lacked
experience and confidence in using an
incident command system (ICS). Decision
making was slow because they waited for
orders from the center. In the rehabilitation
period, there still was no design for a
database to provide information for
coordination among the different agencies.
This meant that officials collected made
multiple trips to collect information in the
affected areas, and the information
gathered was stored in different places in
each agency. Technical information
regarding damage to buildings and data on
remediation that was collected from local
people and other agencies were not linked
together. Rehabilitation and planning at the
community level in disaster preparedness
was not as effective as should have been.
Explaining  the  relationships
between agencies in the rehabilitation of
the earthquake stuck area of Chiang Rai
province in 2014, Suwanmolee (2016)
conducted social network analysis to show

644 Path Analysis of Causal Factors Influencing Mitigation on Inter-organization Integration at the

Community Level in Chiang Rai



JCDLQ Journal

how the foundation of networks
demonstrated the decentralized nature of
the disaster response, where there was a
combination of centralized control systems
and devolved authority at the local and
community levels with regards to
dependence on reconstruction resources
from the center. The present research is
interested in studying the reduction of
impacts and rehabilitation of communities
in collaboration with various agencies at
the local level during and after the Chiang
Rai earthquake, using the concept of
adaptive cross-agency disaster response.
This concept consists of four elements of
coordination and cooperation  across
agencies (Comfort, 2007).

1) Cognition is the assessment of
risk, observation of an abnormal situation
and ability to know what to do next; for
example, in the event of an earthquake,
knowing that one should hide under a solid
table, or observing the sudden change of
water in a stream and knowing that a flash
flood is on the way so the areas should be
evacuated. This factor is a catalyst in which
actors shift from a stable management
system to a dynamic adaptive response to
an emergent emergency situation.

2) Communication is sending
information about risk and actions to be
taken to various agencies, and is a route
towards a focal point from which new
solutions can be found.

3) Coordination is a step in which
must arise from communication that is
effective enough to allow actors in a system
to choose actions with other people or
organizations in order to achieve a
common goal.

4) Control here does not refer to
achievement of a goal through issue the
orders of a commander, but rather refers to
driving cooperative actions taken in
response to risk, with the main concern
being the protection of life and property
based on the sharing of information and
capacity. This is management of a situation
so it does not spread or expand, with each
person acting according in their own way,
yet keeping in mind the shared objectives
of the system (Comfort and Resodihardjo,
2013).

The research uses this concept as a
framework for analyzing the causal factors
that influence the reduction of impacts
from the earthquake at the village level in
Chiang Rai province, according to the
policies and strategies to prevent and
mitigate disaster situations. The research
tests the causal factors and paths of
influence of impact reduction at the village
level from collaboration among different
agencies, and shows that the community,
which is at the end of resource exchanges
yet is the first point of direct impact in
disasters (Supanich, 2006), should receive
support from local agencies and others to
reduce the impacts of the earthquake two
years after the actual event.

Materials and Methods

Population and sample group

This  survey research  uses
quantitative data collected from a sample
group consisting of village headmen and
representatives from villages in the district
that are in the center of the area affected by
the earthquake and its aftershocks. These
include Mae Lao district, Phan district,
Mae Suai district, and have a total of 425
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communities. The survey instrument was
administered to all communities, and full
responses that could be analyzed were
received from 252.
Analysis of data

The data was collected over a
period of two years following the
earthquake. Samples were selected using
purposive sampling, and data was obtained
from village headmen and community
representatives who attended the meeting
of the district government head and
meeting of the village headmen of the
district in Phan, Mae Lao,
Mae Suai districts, between May-July
2016.
Tools used in the research

The research used a data collection
questionnaire,  created  referring to
information from documentations, reports,

Table 1 Question set of inter-organization’s crisis

related laws and other qualitative data
obtained in interviews about experiences
with disaster situation management one
year after the earthquake, with village
headmen, local government administration
officials, and officials of disaster
prevention and mitigation offices in Chiang
Rai province. These were synthesized into
a questionnaire designed to analyze the
influence of causal factors on impact
reduction at the village level, which is the
final point of policy implementation
according to the 2015 Plan for Disaster
Prevention and Mitigation of Chiang Rai
province. The information gathering tools
were developed according to the concept of
inter-institutional collaboration in disaster
response, and consisted of 10 question
groups in four issue-areas, as shown in
Table 1.

Factors

Question set

cognition

communication

1. The communities is loss from the earthquake.

2. The perception of the earthquake’s risk.

3. The list of rescue and aid information in emergency case.

4. The community context ‘s information for coping with disaster

5. The community based disaster risk management training.

coordination

6. The recovery in concept: build back better to coping with disaster

7. The multi-ways of info exchange across sectors in emergency.
8. The special emergency operation and equipment in emergency

Control 9. The capacity building trained professional managers on duty.
10. The action of Disaster risk reduction in community level.

*  Scale of the question about cognition factor as group 1 and 2 are O=wrong, 1=right.
Scale of the question about implementation factors as group 3-10 are 0=No, 1=Yes.

Testing quality of research tools

The researcher created the research
tools in accordance with the framework
described above, and then subjected it to
consideration by experts for revision and
adjustment. The tool was then tested for
accuracy, and it was found that every
question was appropriate at the level of
0.67-1.00, which passes the selection
standard requiring a score of 0.60 or higher.

Reliability of alpha coefficient was at the
level of 0.911-0.914.

Data analysis

The research employs the Mplus
6.11 software to analyze the influence of
causal factors, using structural equation
model (SEM) for path analysis with
influence on collaborative work between
agencies in disaster response at village
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level. The coefficient of correlation within
the causal factors for each indicator were
tested for consistence among the
hypothetical forms of relation and fit
according to the recommendation of
modification indices. Chi-square values
x2, CFI, TLI and RMSEA were calculated
according to the principles of the
determined acceptance, direct effect (DE),
indirect effect (IE), total effect (TE) to
explain the structural models derived.

Results

The general characteristics of the
data from the sample group as seen in the
252 individual responses, show that there
were 20 female and 232 male respondents.
The age of most respondents was between
46-55 years (49.9%), followed by 56-65

Table 2

years (26.6%). The district with the most
respondents was Phan (58.8%), followed
by Mae Suai district (27.5%). The highest
level of education was high school
(36.5%), followed by elementary school
(29.8%). The position of the respondents
was Vvillage headman (54.1%), followed by
assistant headman (36.9%). The researcher
studied the influence paths of the causal
factors in cooperation among agencies in
disaster response to reduce impact from
earthquakes at the community level in
Chiang Rai province. Rehabilitation efforts
and prevention preparedness should be
done in conjunction with one another. All
10 observable variables were put into a
correlation and covariance matrix to
present primary data for the observation, as
shown in Table 2.

Correlation coefficient matrix and covariance of observable variable in the factors

influencing of the Inter- organizations integration of Chiang Rai’ s earthquake

mitigation in community levels

coal cog2 comm comm comm coor coor Cont Cont Cont Cont
g 1 2 3 1 2 1 2 3 4
Mean 2425 10'88 2433 1833 6440 3980 3223 1937 3083 1433 6179
S.D. 1252 2202 1533 1583 2816 2060 2696 1206 2656 1.607 1598
cogl 1000
cog2 0.069  1.000
‘iomm 0020 0094  1.000
gomm 0026 -0005 0391  1.000
gomm 0097 0083 0346 0330  1.000
coorl -

ool4 0023 0324 0306 0524 1000
coor2 0037 0038 0354 0376 0516 0543 1.000
Contl 0108 -0026 0297 0247 0482 0351 0406 1.000
Cont2 0038 0077 0363 0338 0430 0494 0491 0395 1.000
Cont3 0037 0001 0359 0425 0358 0412 0575 0382 0524 1.000
Cont4 0052 0045 0186 0154 0240 0192 0346 0175 0291 0265 1.000

** correlation is significant at the 0.01 level (2-tailed)

The researcher used a matrix to
show the correlation coefficient using the

Mplus 6.11 software to analyze influent
paths affecting collaboration between
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agencies in disaster response at the village CF1=0.999, TLI=0.998 and SRMR=0.038.
level. After the model was adjusted for fit These are similar to the principles of
according to the recommendations of consideration. This model has fit with the
modification indices, it was found that the empirical data.
model has parameter values as shown in Analysis of influence paths found
Table 3, that is, chi-square (xy2)=42.890, p- that the direct influence of the variable
value=0.4328, df=42, RMSEA=0.009, coefficient weight of various factors is as
shown in Figure 1.
vulnerability data risk data channel
(cornm1) (comm?2) (comm3)
0.563 0.606

R? = 0.865

communication

coordination

0.810

0.175

perception opinion network
(cogl) (cog2) (coor2)
0.538
equipment capacity building mitigation Building inspection
(cont1) (cont2) (cont3) (contd)

Figure 1 The structural equation model of the inter-organizations integration of Chiang Rai’s
earthquake mitigation in community level

relationship is shown in Table 4, while
results of the influence clusters of causal
factors are shown in Table 5.

The parameter values and
statistical values related to the accuracy
testing of the structural model of casual
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Table 4  Statistics and estimation parameters of the inter- organizations integration of
Chiang Rai’s earthquake mitigation in community level
casual variable statistics and estimation parameters
b SE B t

cognition > communication 1.680 0.041 0.848 25.883
communication > coordination 1.007 0.069 0.648 9.454
coordination > control 0.345 0.062 0.711 14563
control > cognition 0.600 0.170 0.895 3.578

** correlation is significant at the 0.01 level (2-tailed)

Table 5

Total Influencing factor of causal factors affected the inter- organizations

integration of Chiang Rai’s earthquake mitigation in community level

Manifest Variable in Model

ngs;c?rl COG COMM COOR CONT
TE DE IE TE DE IE TE DE IE TE DE IE
B [1.680] [1.680]
COG  SE. - - - (0.041) (0.041) - - -
B 0.848 0.848
B [1.007] [1.007]
COMM SE. - - (0.069) (0.069) - - - -
B 0.648 0.648
B [0.345] [0.345]
COOR SE. - - - - - . 0.062) (0.062) -
B 0711 0711
B [0.600] [0.600]
CONT SE. (0.170) (0.170) . . .
B 0895 0895
variable COG COMM COOR CONT
R2 0.904 0.865 0.720 0.762
Correlation Martix
COG 0.040
COMM 0.058 0.160
COOR 0.057 0.124 0.324
CONT 0.042 0.064 0.082 0.073

** correlation is significant at the 0.01 level (2-tailed)

The total effect (TE) from the
analysis results of direct and indirect
effects, is all of the positive influence and
relational directionality that arises in the
loops, and shows influence paths as
below.

Cognition

The only variable with direct
influence on cognition was control
(TE=0.895), while cognition showed
influence on only one other variable,
communication (TE=848). The variables
in this group have the following

elements: cognition (cogl1=0.175) and
opinions about occurrence of earthquake
in the future (cog2=0.070). The
estimation parameter (R2) was equal to
0.904. These research results show that
disaster management at the village level
in Chiang Rai province is influenced by
multiple factors in a cycle of controlling
impacts that arose, such as availability of
necessary equipment, capacity
development of local people, disaster
response drills and adjustment of
building safety. This group of variables is
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a feedback cycle stimulating response
and risk within the community. It could
be said that if the people have high
cognition of the risks of natural disaster,
communication for preparedness and
impact reduction will also be high.
Communication

The variables that has direct
effect on communication was cognition
(TE=0.848), while communication had
direct effect on the single variable of
coordination (TE=0.711). The estimation
parameter (R2) was equal to 0.865. This
group of variables has observable
variables that are highest with availability
of communication channels for request to
networks (comm3=0.606), followed by
information about risk in the community
(comm2=0.569). These analytical results
show that  communication for
management of disaster risk at the
community level can be interpreted
according to cognition among the people,
because cognition of the local people is
important for communication and
coordination. Thus, cognition is a
fundamental variable that agencies
should invest in and support, starting
from the point of promoting communities
to assemble information on disaster risks,
to support for effective coordination
among communities at and outside
agencies, which may result in networks
that allow communities to manage
problems on their own as they arise.
Coordination

The variable with direct effect on
coordination was communication
(TE=0.711). The variables in the
coordination group had direct effect on
control (TE=0.648). This group of
variables had an estimation parameter
(R2) equal to 0.0720. This group had
observable variables of the most

influence in existence of networks with
external agencies to manage assistance in
a disaster situation (coor2=0.810),
followed by existence of a natural
disaster management committee in which
the community itself was the foundation
(coor1=0.658). This shows that
coordination received the most influence
from communication, because
implementers were under the control of
higher authorities in a top-down situation.
The local agencies had limited feed-back
to the agencies at the provincial level.
Coordination and control then were less
influenced by these implementation
efforts.
Control

The variable with direct effect on
control was coordination (TE=0.648).
The variables in the control group had
direct effect on cognition (TE=0.895).
The estimation parameter (R2) was equal
to 0.762. This group had observable
variables of the most influence in
reduction of community impacts
(cont3=0.742), followed by development
of capacity at the community level
(cont=0.716), availability of equipment
and tools for disaster management
(cont1=0.538) and adjustment of building
in the community (cont4=0.387), which
are variables of self-management. These
analysis results shown that control of
earthquake impacts have quite high
influence on cognition, revision and
implementation on local regulations
regarding building control.

Discussion

The capacity for cognition and
communication concerning the state or
risks of natural disaster at the local level
has influence on coordination and
controlling the impacts. Thus, in the case
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of the Chiang Rai earthquake, when
cognition and communication about
disaster risks were low, coordination and
control were also low. This is in line with
Steigenberger (2016) which considered
the inter-agency response framework,
consisting of the 4 C’s cognition,
communication,  coordination  and
control. The first two factors, cognition
and communication, which influence
capacity to respond to emergency,
because when people are able to assess
the risks they face, they are able to
communicate with others about what
should be done, and are able to
coordinate, cooperate and control the
situation accordingly. In the same way,
Intragong and Intaruccomporn (2016)
researched factors related to
understanding and knowledge of farmers
about natural disaster, and found that
farmers that were registered as such had
higher level of understanding of
remediation measures and were more
involved in coordination mechanisms
with  the  government  agencies
responsible for providing assistance and
relief after a disaster, than farmers that
were not registered. This group were able
to understand and access information
less, and were not able to coordinate
assistance they needed.

Additionally, management of
disasters must also rely on cooperation
with other agencies and sectors, because
natural disaster is a ‘continuing’
phenomenon, meaning that when one
type of disaster strikes it may lead to
another disaster of another type. Disaster
that has occurred in one area may spread
to another adjacent area, it may intensify
from its initial occurrence, and the
necessary response may be different from
the original (Kamolvej, 2011). Similarly,

when local people and officials
experiencing a disaster have higher
understanding, = communication  and
cooperation will also be higher. Comfort
(2000) studied earthquake response in
Japan and Taiwan at the local level and
found that most of the survivors did so
because of assistance from other local
people, because they knew where
vulnerable people lived, which enabled
them to communicate and coordinate
relief successfully. While the government
agencies were able to effectively
coordinate, and make information
linkages among themselves, and assess
the situation accurately, coordination and
control of risk were carried out
continuously.

Conclusion

When relations of resource
exchange during rehabilitation and
planning for disaster response are carried
out in a centralized manner, local
administration organizations and
communities, which are the most local
end of the disaster management efforts,
must be the primary sector of reliance, in
terms of authority over command.
Situational control over rehabilitation and
impact reduction causes communities to
prefer to coordinate with other agencies
at a higher level to get them to adjust their
implementation activities and bring them
into line with the local needs at the time
of the disaster. Thus, when factors
influence each other in a cycle, if the
influence of command and impact
reduction at the local level is not strong
enough, the influence on cognition and
awareness of risk will also be
insufficient. Openness to a range of
actors to participate in coordination
reflects the results of implementation
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back to the origin, or the center, which is
necessary for the reduction of impacts of
earthquakes at the village level from
coordination among agencies in Chiang
Rai province.

Acknowledgements

This research was received
financial support from the National
Research Council of Thailand in 2015.
The author would like to thank the
funders, government offices and villagers
in the affected area who provided
information for this research.

References

Chiang Rai Disaster Management
Network. 2015. Basic lessons
learned about disaster response
in the critical period of three
months of integration of
cooperation and the Chiang Rai
earthquake. Wanida Printing,
Chiang Mai. 92 pages.

Comfort, L.K. 2007. Crisis management
in hindsight: Cognition,
communication, coordination and
control. Public Administration
Review 67 (Special Issue): 189-
197.

Comfort, L.K. 2000. Response
operations following the Chi-Chi
(Taiwan) earthquake: Mobilizing
a rapidly evolving,
interorganizational system.
Journal of the Chinese Institute
of Engineers 23(4):479-492.

Comfort, L.K. and S.L. Resodihardjo.
2013. Leadership in complex
adaptive systems. International
Review of Public Administration
18(1):1-5.

Supanich, N. 2006. Concepts for field
implementers in the management

of risk from natural disaster
relying on local communities in
Thailand. Department of Disaster
Prevention and Mitigation,
Ministry of Interior, Thailand,
Bangkok. 346 pages.

Kamolvej, T. 2011. Manual for
managing local disaster. King
Prajadhipok’s Institute, Bangkok.
136 pages.

Charusiri, P. 2014. Eartquake that Thai
people Should Know. (Online).
Available: https://goo.gl/F29iHL
(April 15, 2015)

Pananont, P. 2015. One Year after the
Mae Lao Earthquake (Part 1) and
more than 500 days of
aftershocks — understanding
unpredictable earthquake
disaster. (online version) Source:
http://thaipublica.org/2015/05/ma
e-lao-earthquake/ (May 15,
2015)

Intragong, R. and W. Intaruccomporn.
2016. Farmers’ knowledge,
understanding and practice about
agricultural disaster in
KhuangPao sub-district, Chom
Thong district, Chiang Mai
province. Journal of Community
Development and Life Quality
4(1):103-114.

Suwanmolee, S. 2016. Social network
analysis disaster response in
2014 Chiang Rai province
earthquake. Journal of Social
Research 39(1): 109-145.

Steigenberger. N. 2016. Organizing for
the Big One: A review of case
studies and a research agenda for
multi-agency disaster response
(June 2016) Journal of
Contingencies and Crisis
Management 24(2): 60-72.

Volume 5 No. 3 September — December 2017 652



JCDLQ Journal

653 Path Analysis of Causal Factors Influencing Mitigation on Inter-organization Integration at the
Community Level in Chiang Rai



	19
	20

